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ProỊỊIe
S o d lu m  s ilic o flu o rid e  i ỉ  u se d  a s a  so u rc e  o i  U u o rid e  (se e  
S o d iu m  F h io r id e , p . 2 0 8 9 .2 ) ío r  th e  U u o rid a tio n  o i  d rin k in g  
w a te r . I t  h a s  a lso  b e e n  c o n s id e re d  ỉo r  in d u s io n  in  o ra l 
h y g ie n e  P ro d u c ts .

O th e r s ilic o U u o rid e  (U u o ro s ilic a te ) s a lts  p e rm ltte d  fo r u se  
in  o ra l h y g ie n e  P ro d u c ts in d u d e  a m m o n iu m  s ilic o ũ u o rid e , 
m a g n e ã u m  à lic o A u o rid e . and  p o ta ss iu m  s ilic o U u o rid e . 

S o d iu m  s ilic o ũ u o rid e  h a s a lso  b e e n  u se d  in  in s e c tid d e s .

Sorbitol
E420; D-Sorbitol; Sorbitoli; Sorbitòlisr Sorbitolum; Szorbit; 
Cop6 wn CopÓMTO/i.
Ữ-Gluđtol.
CsH ,A = 1812
CAS — 50-70-4: 7 ■■ '
ATC ̂ 4 Ạ06ADỊ8; Ặ06AGÓ7; 8050(02; VQ4CCQỈ.
ATC Vet —  QA06AD18; QA06AG07; 08050(02; Q704CC0L 
VNII —  506T60A25R.

P h a rm a c o p o e ia s . In  Chỉn., Eur. (se e  p . v ii) , Jpn, an d  Viet. 
A lso  in  USNF.

Effects on the gostrointesHnd  trod. Sorbitol is oỉten used 
as a sweetener in sugar-íree preparations and the risk oỉ 
sorhitol-induced diarrhoea assodated with such Products 
has been highlỉghted.1*4 Chronlc sorbitoỉ-inducêd diarr- 
hoea wlth assodated pneumatosis intesdnalls has been 
reported ỉn a child given 21.7 g sorbitoỉ daily in liquid 
medications.5 Colonic and upper gastrointestinal necrosis, 
induding some íatalities, have been reported aỉter use oỉ 
sodỉum polystyrene sulỉonate in soibitol and may have 
been assodated with the soibitol component. see 
p. 1575.3.

It has also been suggested that sorbitol contributed to the 
morbidity in a patient who developed septicaemia as a 
complication oỉ intestinal pseudo-obstrucrion, aíter the use 
o i  charcoal with sorbitõl to treat sell-poisoning with 
theophylline.6 It was suggested that gaseous diỉtension after 
bacterial metabolism oỉ sorbitol had rendered the bowd 
wall ischaemic {adlỉtating passage oí bacteria or of 
endotoxin in to the systemic drculation.
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u s  in d u d e s  o n ly  S o rb ito l S o lu tio n .
P h . E u r . 8 :  (S o rb ito l). A  w h ite  o r a lm o st w h ite  c ry s ta llin e  
p o w d e r. I t  e x h ib its  p o ly m o rp h ism . V e ry  so lu b le  ỉn  w a te n  
p ra c tic a lly  in s o lu b le  in  a lc o h o l.
U S N F  3 1 : (S o rb ito l). W h ite , o d o u rle ss , h y g ro sco p icp o w d e r, 
g ra n u le s , o r c ry s ta llin e  m asse s h a v in g  a  sw e e t ta ste  w ith  a 
c o ld  se n sa tio n . S o lu b le  1 in  0 .4 5  o ỉ -vvater; s p a rin g ly  so lu b le  
in  a lco h o h  p ra c tìc a lly  in s o lu b le  in  so lv e n t e th e r. p H  o f a 
1 0 %  w /w  s o lu tio n  in  w a te r is  b e n v e e n  3 .5  a n d  7 .0 .

bxomporibdHy. F o r re íe re n c e  to  th e  in c o m p a tib ility  o f 
so rb ito l -vvith  h y d ro x y b e n z o a te s , see  p . 1 7 5 7 .3 .

Uses and Administration
S o rb ito l is  a  p o ly h y d ric  su g a r a lc o h o l (p o ly o l) w ìth  a b o u t 
h a lf  th e  sw e e te n in g  p o w e r o ỉ su c ro se . I t  o cc u rs  n a tu ra lly  ỉn  
tn a n y  fru it s  a n d  v e g e ta b le s a n d  is  p re p a re d  c o m m e rd a lly  b y  
th e  re đ u c tio n  o ỉ g lu co se .

I t  h a s  b e e n  g iv e n  a s a  3 0 %  so lu tio n  a s a n  a lte m a tiv e  to  
g ỉũ co se  in  p a re n te ra l n u tr it io n  (p . 2 0 4 4 .1 ) b u t its  u se  is  n o t 
re co m m e n d e d  b e cau se  o f th e  r is k  o f la c t ic  a d d o s is .

S o rb ito ỉ m a y  b e  g iv e n  a s  a n  o sm o tic  la x a tiv e  in  th e  
m an a g e m e n t o f c o n stip a tìo n  (p . 1 8 0 4 .3 ); d a ily  d o ses o f 
a b o n t 1 4  to  4 2  g  o ra lly , o r 3 0  to  3 6  g re c ta h y  h a v e  b e e n  u se d .

. S o lu tio n s  c o n ta in in g  a b o u t 3 %  o f so rb ito l a re  u sed  as 
iir ig a t ìn g  U u id s in  tra n s u re th ra l s u rg ic a l p ro c e d u re s .

S o rb ito l w a s ỉo rm o ỉy  g iv e n  in ư a v e n o u s ly  a s a  5 0 %  
s o lu tio n  a s a n  o sm o tic  d iu re t ic

S o rb ito l a lso  a c ts  a s a  b u lk  sw e e te n in g  a g e n t. I t  is  u se d  in  
lỉm ite d  q u a n titie s  a s a  sw e e te n e r in  e n e rg y -re d u c e d  đ ia b e tic  
ỉo o d  P ro d u c ts . I t  is  a lso  u se d  a s a n  a lte m a tiv e  to  su c ro se  in  
m a n y  su g a r- ỉre e  o ra l lỉq u id  p re p a ra tio n s  a n d  in  su g a r-fre e  
lo o d s a s it  is  le s s  lik d y  to  c a u se  d e n ta ỉ c a r ie s .

S o rb ito l a lso  h a s h u m e c ta n t a n d  s ta b ilis in g  p ro p e rtie s  
a n d  is  u se d  in  v a rio u s  p h a rm a c e u ứ c a l a n d  c o sm e tíc  P ro d u c ts 
in d u đ in g  to o th p a ste .

Adverse Effeds andPrecautions
A s ỉo r  P ru c to s e . p . 2 0 6 8 .2 ..

E tte d s  o n  a ia d ro iy te  b a k m c e . S o rb ito l is  u se d  a s a  v e h id e  
ỉn  so m e  p ro p rie ta ry  p re p a ra tìo n s  o í a c tiv a te d  c h a rco a l 
ỉn te n d e d  to  re d u c e  đ ru g  a b so rp tío n  a fte r p o iso n in g ; th e  
so rb ito l in c re a s e s  th e  p a la ta b ility  o f th e  p re p a ra tio n  an d  
a lso  p ro d u ce s a n  o sm o tic  d ia rrh o ẽ a  th a t ía c ilita te s  e lim in a -  
tio n  o ỉ th e  a c tiv a te d  c h a rc o a ỉ an d  a d so rb e d  d ru g . R e p e a te d  
d o ses o ỉ su c h  p re p a ra tio n s  a re  o fte n  a d vo ca te d  b u t th e re  
h a v e  b e e n  re p o rts1' 5 o i  s e v e re  so rb ito l- in d u c e d  h y p e m a - 
tra e m ia  in  a d u lts  a n d  c h ỉld re n . In  a ỉl c a se s, c h a rc o a l in  a 
7 0 %  so rb ito l su sp e n s io n  h a d  b e e n  g iv e n . I t  h a s  b een  
re co m m e n d e d  th a t U u id  a n d  e le c tro ly te  b a la n c e  b e  m o n i- 
to re d  c lo s e ly , a n d  th a t p re p a ra tio n s  w ith  lo w e r c o n c e n ơ a - 
tio n s  o í so rb ito l b e  u se d  ư  p o ss ib le .2-3 F o r d eb a te  a b o u t 
s u d i m u ỉtip le  d o se th e ra p y  se e  P o iso n in g , u n d e r A c tiv a te d  
C h a rc ọ a l. p . 1 5 3 8 .1 .
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Porphyría. T h e  D ru g  D a tab ase  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n ư e  (N A P O S ) an d  
th e  P o rp h y ria  C e n ơ e  S w e d e n , d a ss ih e s  so rb ito l as n o t p o r- 
p h y rin o g e n ic  it  m a y  b e u sed  a s a  d ru g  o í f ir s t  c h o ic e  an d  
n o  p re c a u tio n s a re  n e e d e d . 1

1. The Drug Daubose loc Acuce Porphyria. Avaỉiabỉe 4L’ hrtp://mvw. 
drugs-poiphyria.org (accessed 07/10/11)

Pharmacokinetics
S o rb ito l is  p o o rly  ab so rb ed  h o m  th e  g a s tro in te s tin a l tra c t 
a fte r o ra ỉ o r re c ta l u se . I t  is  m e ta b o lỉse d  m a in ly  m  th e  lỉv e r , 
to  fru a o s e  (se e  p . 2 0 6 8 .3 ), a  re a c tio n  c a ta ly se d  b y  th e  
e n zym e  so rb ito l d e h y d ro g e n ase . So m e so rb ito l m ay  be 
c o n v e rte d  d ire c tly  to  g lu co se  b y  th e  e n zym e  a ld o se  
re d u c ta se .

Preparatìons
Proprietary Preparotioos (d e ta ils a re  g iven  in  V o lu m e  B )

Sôig lo ingradicnt Preparations. AustraL: S o rb ila x ; Braz.: M in i- 
la x ; Rus.: S o rb it (C o p ổ irr); Swed.: R e su la x .

Mulli-in g red ien t ProporoHons.  Arg.: H um ectan te B u cab  M icro - 
n em a; AustraL: A q u ae ; C arb o so ib  X S ; F le e t M icro -E n e m a t; 
M ìc ro la x ; Austria: G lan d o san e ; M ic ro k lis t; Y a l; Beíg.: M ic ro la x ; 
S p ag u lax S o ib ú o lt; Braz.: A n e k ro n ; C o la ch o h a ; H e p a lin ; H epa- 
to x ; CatuuL: C h arac  T o l: C h a ico d o te ; M ic ro la x ; M o i-S tin  Chữe. 
Secan d ; S o lu d o n  Irrig a d o n  V esica l-h  T ab le ta s P h illip s ; U read in  
R x  P S ; Cz.: Y a l; Denm.: K ly x ; Pin.: K ly x  M ic ro la x ; Fr.: A c ti- 
g e sst; A p ila x e ; A x tis ia l; C ic a trid in e ; H ep ag rum e; H ep a rg ito l; 
M icxo la x ; N ìv a b e to lt: P a ra p sy lliu m ; Sch o u m ; S p ag u lax au 
S o rb ito lt; S S T f; Ger.: F la ca n  F re k a -D ra in je t P u iis o le t; 
G lan d o san e ; M ic ro k lis t; S a liv a  n a tu ra ; X e ro tín ; Y a l; Gr.: C o lly re  
V ita p h a ko t S u p rin ; H ững K ong: G lan d o san e ; M ic ro ia x t; O sm o- 
h in d in t ; S a liv a rtt: H ung .: B a la n so l; R e h y d ro so lt; India: A l- 
L iv e ; A lk a so l-P ; A m in o co re  5-S P lu s ; A m in o tu s io n ; A n o re x in  
P lu s ; A q w e t B io íe ru m  P o rte ; B io ffln ; B ro ỉe n to L' C e le m in ; C d e- 
m ix  Com bú C y a p tin -S F ; C ya p tin ; C yp -L ; C yp in e -T S ; C yp o lin ; 
C yp o n -t C yp re a-T / C yp ro b it; D ecyp -P ; P e rrico s ; P e rrito p  Iro n  
T o n ic  P en o A t; F o rliv ; F o rtil; G a stro rym e ; G e lu s iỉ P lu s ; G ro- 
w ứ e ; H aem atin g a : H b -R ich ; H ep ach o l; H e p o lin e : H e rm in ; L ivo - 
d p ; M e co lin ; S ilo xo g e n e ; S o rb ilin e ; S o rliv ; Im to n .: A m in o h isin  
L ; A m in o ve l' A m noreb  C e le m in ; P e ro b io n ; In tra ỉu s b i S X -E ; 
L a x a re c  M ic ro la x ; N u triso l-S ; P an  A m in  G ; P ro n ita ; T u to íu s in  
L C ; T ú to h is in  O p S ; V a la m in ; Israel: B io la x  P ro te cc  B io la x t ; 
C h arco d o te ; S p ra y  M in t; Ito L : C itro e p a tìn a Ỷ ; M a cro la x ' N o vi- 
la x ; S o rb id ứ ; Jpnr. L a rte c  G ; Mex.: C ly ss-G o ; Netk.: K ly x ; 
M ic ro la x ; Norw.: K ly x ; M ìcro la x ' N Z : C arb oso rb  X S ; M ic ro la x ; 
PoL: P u riso le  S M f; R e k tio la x ; PorL: d y ss-G o ; G lan d o sa n e t; 
P u riso le ; Rus.: A m in o so l (A m hbocoa) ; H ep aso l A  (renaco n  A ); 
EB g h m ix (XaôM HXc); M icro la x  (M n p o aa cc); R eo so rb ila ct 
(PeocopổK narr); S o rb iỉa c t (C o p ổ ra a rr); S ^ Ịr .:  A g o fe íl+ ; Singa­
pore: C h arco d o te ; M ic ro la x ; M in ica  S ; O sm o h in d in ; Spain: 
S u g a rb ilt; Swed.: K ly x ; M iư o la x ; O m n ila x ; Switz.: A g aro l 
S o ftf; G lan d o san e ; M ic ro k lis t; M ic ro la x ; P u rsa n a ; Y a L  Thai.: 
G lan d o san e; Turk.: c h a rũ o  S o rb ito lt; K a n s lla k ; ỉá b a la k s ; Saba- 
la k s ; Y a t UK: G lan d o san e ; L u b o ra n tt; R e la x it; S a liv a  N a tu ra ; 
s s T ; X e ro tin ; Ukr.: H epaso l A  (Teascoa A ) ; La cto p ro te in -C  
(H arro n p ơ ren H C ); R e o so rb ila ct (PeocopÔ H narr); R h e o so rb ila ct 
(PeocopỗH m xr); S o rb ila c t (C o p ổH narr); T u ru so l (Typ yo o n ); USA: 
A ctìd o se w ith  S o rb ito l; M o i-S tir; N u m o isyn ; P la x ; S a liv a rt.

Phormoeopooiai Prnpca utions
P h . E u r j So rb ito L L iq u id  (C ry s ta llis in g ); S o rb ito L L iq u id  (N on- 
c ry s ta llis in g ); S o rb ito l, L iq u id , P a rtia lly  D eh yd ra ted ;

U S N P  3 1 : N o n a ysta h iã n g  S o ib ito l S o lu tío n ; 
U S P  3 6 : S o rb ito l S o lu tío n .

SoyaBean _
Habas'de,sộja; Sọja 8eàn; Sóyabean; Soybean; CoeabiM Boõ. 
ATG Herứ ̂  MĨOBX5002 (Glýcirie ĩnaK seed). -cl ; V .  ' 
Ụ N ị^ ứ h ữ ề ỉT Ò Ũ  ’ » -  .

D e s c r ỉp t io n . S o ya  b e a n  is  th e  se e d  o f th e  so ya  p ỉa n t Gỉyàne 
max (G. hừpida; G. soja ( L .)  M e rr .). I t  is  a  so u rce  o ỉ so ya  o il 
a n d  so ya  p ro te in .G jọ /đ  S ie b o ld  &  Z u c c . is  w ild  so y b e a n .

Soya Oil
Aceíte dè soja; Soiae Oleum; SoiJaõỊjy; Sojq allẹịus; Soja Beànr 
Oíl; Scỹá, huiie de; Sojae oleum; Sojaolja; Sóịový òlẹj; Soyà; 
Yảậỉ; Soya-beán 011; sóyabean Oil; Soybean 011; Szó)àte bola); 
Coeeoe Macno.
CAS —  8001-22-7. .
ATC Herb —  HD02M5002 (ũìyàne max,- ọìl); HB05BA5003 
(Glycine max- oiị
UNII — 241ATLƯ7A (soya oil); A2M91M918C (hydrogenated 
soya oil).

P h a rm a co p o e ia s . In  Chín., Jpn, a n d  u s.
Eur. (se e  p . v ii)  in c lu d e s  b o th  h y d ro g e n a te d  an d  re ũ n e d  o ils . 
Ger. a lso  in d u d e s  a p a rt ia lly  h yd ro g e n a te d  o il. USNF 
in d u d e s  th e  h yd ro g e n a te d  o il.
P h . E u r . 8 :  (S o y a -b e a n  O il, R e h n e d ; S o ia e  O le u m  
R a ỉS n a tu m ). I t  is  th e  la tty  o il o b ta in e d  h o m  seed s o f G. 
max (G. hừpida) b y  e x tra c tio n  a n d  su b se q u e n t re iln in g . It  
m ay  c o n ta in  a su ita b le  a n to x id a n t an d  is  a  d e a r. p a le  y e llo v v  
liq u id . P ra c tic a lly  in so lu b le  in  a lc o h o l; m is d b le  w ith  
P e tro le u m  s p ir it . S to re  in  w e ll- fille d  c o n ta in e rs  a t a 
te m p e ra tu re  n o t e xc e e d in g  2 5  d e g re e s . P ro te c t h o m  lig h t. 
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  S o ya  O il. S o ya b e a n  O il. o r 
S o ya -b e a n  O il is  d e m an d e d , R e S n e d  S o ya  O il s h a ll be 
su p p lie d .
P h . E u r . 8 :  (S o ya -b e a n  O iỉ, H yd ro g e n a te d ; S o ia e  O leu m  
H y d ro g e n a tu m ). I t  is  o b ta in e d  b y  re h n in g , b le a ch in g , 
h y d ro g e n a tio n . a n d  d e o d o risa tỉo n  o f so ya  o il. I t  c o n sists 
m a in ly  o ỉ trig ly c e rid e s  o f p a lm itic  a n d  s te a ric  a d d s  a n d  is  a 
w h ite  o r a lm o st w h ite  m ass o r p o vvd e r w h ic h  m e lts  to  a 
d e a r, p a le  y e llo w  liq u id  w h e n  h e a te d . P ra c tic a lly  in so lu b le  
in  w a te n  v e ry  s lìg h tly  so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  
d ich ỉo ro m e th a n e , in  P e tro le u m  s p ir it  a h e r h e a tin g , an d  in  
to lu e n e . P ro te c t h o m  lig h t
U S P  3 6 : (S o y b e a n  O il) . T h e  re h n e d  fix e d  o il o b ta in e d  h o m  
th e  seed s o f th e  so ya  p la n t Glyàne max  (F a b a c e a e ). I t  m ay  
c o n ta in  su ita b le  a n to x id a n ts . A  d e a r , p a le  y e llo w , o ily  liq u id  
h a v in g  a  c h a ra a e r is tic  o d o u r. In s o lu b le  in  w a te n  m is d b le  
w ith  c h lo ro ỉo n n  a n d  w ith  e th e r. S to re  in  a irtig h t c o n ta in e is  
a t a  te m p e ra tu re  n o t e xce e d in g  4 0  d e g re e s. P ro te c t h o m  
lig h t.
U S N F  3 1 : (H y d ro g e n a te d  S o yb e a n  O il) . T h e  p ro d u a  
o b ta in e d  b y  re & n in g , b le a c h in g , h y d ro g e n a tío n , an d  
d e o d o risa tio n  o f o il o b ta in e d  h o m  seed s o ỉ th e  so ya  p la n t. 
Glyáne m ax  (F a b a c e a e ). ỉ t  c o n s ists  m a in ly  o ỉ trig ly c e rid e s  ol 
p a lm itic  a n d  S te a ric  a d d s . A  T vh ite  m ass o r p o w d e r th a t 
m e lts  to  a  d e a r, p a le  y e llo v v  liq u id  vvh en  h e a te d . M .p . 
b etvveen  6 6  d eg rees an d  7 2  d e g re e s . P ra c t ic a lly  in so lu b le  in  
w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  
d ich lo ro m e th a n e . in  p e ư o le u m  s p ir it  a ỉte r h e a tin g , an d  in  
to lu e n e . S to re  in  a irtig h t c o n ta in e rs . P ro te c t h o m  lig h t.

In c o in p a tib ã H y . F o r m e n tio n  o í th e  s ta b ility  a n d  co m p at- 
ib ilit y  o f S o lu tio n s a n d  e m u ls io n s  fo r p a re n te ra l n u tr it io n  
see u n d e r E n te ra l a n d  P a re n te ra l N u tritio n . p . 2 0 4 4 .2 .

Uses and Administration
E m u ls io n s  o ỉ ỉra c tio n a te d  so ya  o il c o n ta ỉn in g  1 0 ,2 0 , o r 3 0 %  
a re  g iv e n  b y  s lo w  in tra v e n o u s  in íu s io n  as p a rt o f to ta l 
p a re n te ra l n u tr it io n  re g im e n s (p . 2 0 4 4 .1 ), u s u a lly  w ith  
a m in o  a d d  a n d  c a ib o h y d ra te  S o lu tio n s . T h e  S o lu tio n s an d  
e m u ls io n s m a y  b e  g iv e n  a t se p a ra te  s ite s , a t th e  sam e  s ite  
th ro u g h  a  Y -c o n n e c to r, o r co m b in e d  ỉn  o n e  a d m ix tu re . F a t 
e m u ls io n s p ro v id e  a  h ig h  e n e rg y  in ta k e  in  a re la t iv e ly  sm a ll 
v o lu m e . T h e y  m a y  a ĩso  b e  u se d  to  p re v e n t o r c o rre a  
e s se n tia l fa tty  a d d  d e h d e n c y . W h e n  u se d  as a  c a lo rìe  so u rce  
th e  d o se o i  th e  e m u ỉs io n  is  d e te rm in e d  b y  th e  e n e rg y  
re q u ire m e n ts  an d  d in ic a l sta tu s o í th e  p a tie n t; th e  a m o u n t 
o f to ta l c a rb o h y d ra te , g e n e ra lly , sh o u ld  n o t co m p rise  m ore  
th a n  6 0 %  o f p a tie n ts ' to ta l c a lo rie  in ta k e . F o r th e  
p re v e n tio n  a n d  c o rre c tio n  o f ía tty  a d d  d e h d e n c y  a b o u t 5 
to  1 0 %  o ỉ to ta l c a lo rih c  in ta k e  sh o u ld  b e  a s a n  in tra v e n o u s  
£at e m u ls io n .

T h e  o o m p o sitio n  a n d  d o sag e  re c o m m e n d a tio n s o í 
c o m m e rd a l p re p a ra tio n s do  d iỉỉe r  s lig h tly  b u t th e y  sh o u ld  
b e  sta rte d  s lo w ly . S u g g este d  in it ia l ra te s  fo r th e  1 0 %  an d  
2 0 %  P ro d u c ts  a re  lm L / m in u te  a n d  O .S m L /m in u te  
re s p e c tiv e ly  ío r  15 to  3 0  m in u te s . T h e  ra te  m a y  th e n  be 
in c re a se d  a n d  up  to  a b o u t 5 0 0  m L  (o r lO m L /k g ) o ỉ 1 0 %  o r

All cross-reíerences reíer to entries in Volume A
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2 5 0  m L  (o r  5 m L /k g ) o f 2 0 %  e m u ls io n  m a y  b e  g iv e n  o n  th e  
fir s t  d a y . T h e  to ta l d a ily  d o sag e m a y  th e n  b e  in cre a se d  
g ra d u a lly  o n  su b se q u e n t d a y s ; sug g ested  d a ily  d o se ra n g e s 
a rẹ  5 0 0  to  1 5 0 0  m L  o f a  1 0 %  o r 500  to  1 0 0 0  m L  o í a  2 0 %  
e m u ls io n  a n d  su g g esteđ  ra te s  o í in íu s ío n  a re  5 00  m L o f a 
1 0 %  e m u ls io n  o v e r a  p e rio d  o f n o t le s s  th a n  3 h o u rs , a n d  
5 0 0  m L  o f a  2 0 %  e m u ls io n  o v e r n o t Ie ss  th a n  5 h o u rs . 
W h e re  a  3 0 %  e m u ls io n  is  u se d , a  d ose oi 3 33  m L  o r a b o u t 
4 .7 5  m L /k g  h a s b e e n  re co m m e n d e d , g iv e n  o v e r 5 h o u n  o r 
m o re ; th e  f iis t  d o se sh o u ld  n o t e xce e d  3 m L /k g .

S o ya  o il a ỉso  h a s  e m o llie n t p ro p e rtie s an d  is  u sed  a s a 
b a th  a d d ỉtiv e  in  th e  tre a tm e n t o f đ ry  s k in  c o n d itío n s .

P re p a ra tio n s  m ad e  ỉro m  w h o le  so ya  b e a n s, c o n ta in in g  
so ya  o il a n d  so ya  p ro te in , a re  u se d  as th e  b a s is  o f la a o se -fre e  
v e g e ta b le  T n ilk s  fo r in ỉa n ts  a n d  p a tie n ts  w ith  la cto se  o r 
s im ila r d isa c c h a rid e  in to le ia n c e  o r w ith  a n  aD erg y to  c o w 's  
m ilk  p ro te in  (se e  a lso  Fo o d  In to le ra n c e , b e ỉo w ).

Administrotion. I t  h a s  b e  e n  su g g ested 1 th a t it  is  th e  co n - 
c e n tra tio n  o f p h o sp h o lip id  s o lu b ilìs e is , an d  p a rtíc u la r ly  
th e  e x c e ss  p re se n t a s ừ e e  p h o sp h o lip id  lip o so m e s, th a t 
d e te im in e s  th e  e ffe c t o ! U p id  e m u ls io n s o n  p la sm a -lip id  
c o n c e n tra tio n s . In  2 0  p re m a tu re  in ía n ts  re q u irin g  p a r- 
e n te ra l n u tr it io n , in ỉu s lo n  o f u p  to  4 g /k g  o ỉ fa t d a ily  a s a 
2 0 %  e m u ls io h  h a d  le s s  e ffe c t o n  p la sm a  lip id  co n c e n tra - 
tio n s  th a n  ;2 :g ykg  d a ily  a s a  1 0 %  e m u ls io n ; th e  d iffe re n c e  
w a s th o u g h í to  b e d u e  to  th e  ỉa c t th a t th e  2 0 %  e m u ls io n  
w a s re la t iv ẹ ĩỵ  ỊỈp o so m e -p o o r, w ith  a  ra tio  o f p h o sp h o lip id s 
to  tr ig ly c e rid ẹ s  o f 0 .0 6 , w h e re a s th e  lip o so m e -n ch  1 0 %  
e m u ls io n  h a d  a  ra tio  o f 0 .1 2 . T h e  a u th o rs  sug g ested  th a t 
th e  1 0 %  e m u ỉs io n  sh o u ld  n o t b e u se d  in  p re te rm  in ía n ts . 
O th e rs n o te d s in ủ la r re s u lts ; 2 a  1 0 %  lip id  e m u ls io n  w ith  a 
re d u ce d  p h o sp h o lip id  c o n te n t h a s , h o vve ve r, b e e n  
re p o rte d  to  b e re la t iv e ly  w e ll to ỉe ra te d  in  p re m a tu re  
in ía n ts . 3

P o r m e n tío n  o f th e  r is k  o f k e m ia e m s  ư  lip id  in íu s io n s  
a re  g iv e n  to  h y p e rb iliru b in a e m ic  n e o n a te s, $ee u n d e r 
P re c a u tio rx s , p . 2 0 9 4 .2 .

1. Baumont D. et aL BSect of Uposomal content oí ltpid emuMons on 
plisma lipid concenơations in low Unh weight iníams recriving 
parenteraỉ nunttíon. J Ptdiatr 1992; 121:759-63.

2. Ciim i PA. a  al. Tolerance ot mixed lipid emulsion in neonatís: eHeci of 
ooncemratiau. A idt DừƠÙUFetaỉNeotuttalEd 1996; 73: PU3-PỈ16.

3. Gohlke BC et al. Scrum lỉpids during parenteral nutrtdon with a 10% 
Ilpid cmulsỉon with reduced phospholipid cmuỉsiEcr comcnt in 
premactưe iníants. J  Ptềiaĩr Bndocrmot Mtìab 1997; 10: 505-9.

Cardiotoxicity. In tra v e n o u s  in ỉu s io n  o f lip id  e m u ls io n s h a s 
b een  p ro p o se d  fo r th e  tre a tm e n t o f re ừ a c to ry  c a rd io to x i-  
d ty  c au se d  b y  lip o p h ilic  lo c a l a n a e sth e tic s  su ch  as b u p iv a - 
c a in e , 1-2  p o ss ib ly  a c tin g  in  p a rt as a  T ip id  s in k ' in to  w h ic h  
th e  d ru g s p a rtít io n , re m o v in g  th e m  ừ o m  th e  tís s u e s . A  
p a tie n t in  w h o m  p ro lo n g e d  c a rd ia c  a rre s t, u n re sp o n sive  to  
c o n v e n tio n a l m an a g e m e n t, d eve lo p ed  a ỉte r in te rsc a le n e  
b lo c k  w ith  b u p iv a c a in e  a n d  m e p iv a c a in e , w a s g iv e n  a 
IO O m L b o lu s  o f a  2 0 %  lip id  e m u ls io n  V ia  th e  p e rip h e ra l 
in tra v e n o u s  c a th e te r, v v h ic h  re su lte d  in  a lm o st im m e d ia te  
re su m p tio n  o f s in u s  th y th m ; 1 th e  p a tie n t w as su b se - 
q u e n tly  g iv e n  a n  in íu s io n  o ỉ th e  e m u ls io n  a t a  ra te  o ỉ 
0 .5  m L /k g  p e r m in u te  o v e r 2 h o u rs , an d  re m a in e d  in  s in u s  
rh y th m . T h e re  w a s n o  e v id e n c e  o ỉ c o m p lic a tio n s re la te d  
to  th e  u se  o f lip id  e m u lá o n  o v e r th e  fo ỉlo w in g  2 w e e k s . A  
su b se q u e n t ca  se o f re íra c to ry  a sy sto le  su b se q u e n t to  b ra - 
c h ia l p le x u s  b lo c k  w ith  ro p iv a c a in e 4 a lso  respo n d ed  to  a 
lO O m L b o lu s  o f 2 0 %  lip id  e m u ls io n , fo llo w e d  b y  a c o n tin - 
u o u s in ỉu s io n  a t a ra te  o ỉ 0 . 2  m L/kg  p e r m in u te  (to ta l d ose 
4 m L /k g ).

Although there have been concems about the longer 
term safety of a large lipid burden, and a lack of consensus 
about the appropriateness of the ơeatment given the scanty 
evidcnce base, a protocol has been suggested' on the basỉs of 
case reports and animal studics. Treaimcnt, which is 
reserved for patients with local anaesthetic cardiotoxicity 
resistant to Standard resusdtation. is to continue advanced 
cardiac Uỉe support measures (see Cardiac Arrest, p. 1268.3) 
plus:
• intravenous bolus oí 20%  lipid em ulsion Ợntralipừt) at a 

dose oỉ 1 .5  mL/kg, followed by
•  c o n tin u o u s  in íu s io n  o f th e  e m u ls io n  a t a ra te  o { 

0 .2 5  m L /k g  p e r m in u te  fo r 30  m in u te s ; if  b lo o d  p re ssu re  
d e d in e s , ra te  m ay  b e  in c re a se d  to  0 .5  m L/k g  p e r m in u te . 
T h e  in ỉu s io n  m ay  b e  c o n tin u e d  fo r u p  to  a n  h o u r ư  
a p p ro p ria te , an d  m a y  n e e d  to  b e  re s ta rte d  if  b lo o d  
p re ss u re  d e d in e s vvh e n  it  is  stop p ed

I f  th e re  is  n o  re sp o n se  to  th e  b o lu s it  m ay  b e rep ea ted  o n ce  
o r tv v ic e ; a d d itio n a l b o lu se s a re  n o t lik e ly  to  b e re q u ire d  
o n ce  sm u s rh y th m  re tu rn s , e v e n  th o u g h  v e n tric u la r e c to p y  
o r o th e r a rrh y th m ia s  m a y  p e rs is L

T h e  te c h n iq u e  m a y  b e  a p p ro p ria te  fo r o th e r lip o p h ilic  
d ru g s th a t cau se  re ử a c to ry  c a rd io to x id ty — fo r m e n tio n  o f 
its  u se  to  tre a t v e ra p a m il to x id ty  a ỉte r o verd o sag e  w ith  a  
m o d ih e d -re le a se  ío rm u la tio n , see  p . 1 5 2 4 .2 .

1. Weinberg G. Upid rescue resusáiation trom local anacsttaedc cardiac 
toxidty. Taàal Rtv 2006; 25: 139-45.

2. Leslđs* u, Weinberg GL. Llpid rcsusdutỉon tor local ancstheiic toxirity: 
is it reaHy lỉícsaving? Curr Opáĩ AMKBhàol 2009; 22: 667-71.

3. Rosenblatt MA, tt al. Sucoesstul tue oí a 20% Iipid emubion to 
resusdute a padent líter a presumed bupivacaine-reUted cudiac airest. 
Anesứusàlosy 2006; 105: 217-18.

4. U e  RJ, tt al. SuccKfful resusdtation of a patlent wlth ropivacaine- 
lnduced asystole aíter axillaiy plexus blodc using ttpid ìnỉusion. 
Anoesthtíù 2006; 61:800-1.

Food inlolerance. T h e  A m e ric a n  A cad e m y  o ỉ P e d ia tric s  
h a s re co m m e n d e d ' th a t so ya -b ase d  in ỉa n t íe e d s a re  a p p ro - 
p ria te  ÍO T u se  in  g a la c to sa e m ia  a n d  h e re d ita ry  la c u s e  d e fi-  
d e n c y , an d  m ay  b e  a n  a lte m a tiv e  fo r ta m ilie s  w h o  w ish  to  
a v o id  u sin g  in ỉa n t íe e d s c o n ta in in g  a n im a l P ro d u c ts . 
E x te n s iv e ly  h y d ro ly se d  p ro te in  ỉe e d s sh o u ld  b e  co n sỉd e re d  
fo r d o cu m e n te d  a ĩle rg y  to  c o w 's  m ilk  p ro te in , a s 1 0  to  
1 4 %  o ỉ th e se  in ỉa n ts  w ill a lso  h a v e  a  so y  p ro te in  a lle rg y . 
In ỉa n ts  w ith  c o w 's  m ilk -p ro te in - in d u c e d  e n te ro p a th y  o r 
e n te ro c o litis  a re  a lso  v e ry  lik e ly  to  b e  s e n s itiv e  to  so y  p ro - 
te in , an d  sh o u ld  a g a in  re c e iv e  a  fe e d  d e riv e d  h o m  h y d ro - 
ly s e d  p ro te in , o r s y n th e tic  a m in o  a d d s . A fte r re h y d ra tio n  
fo r a cu te  g a sa o e n te rỉtis , m o st p re v io u s ly  h e a lth y  in ía n ts  
c a n  c o n ú n u e  to  h a v e  h u m a n  m ilk  o r c o w  m ilk  ỉe e d s , b u t 
so y-b ase d  in ỉa n t le e d s m ay  b e  in d ic a te d  w h e n  se c o n d a ry  
la a o s e  in to le ra n c e  o c c u rs . T h e  A cad e m y  co n d u d e d  th a t 
so ya -b a se d  in la n t ỉe e d s a re  n o t re co m m e n d e d  ỉo r p re te rm  
in ỉa n ts  an d  h a v e  n o  p ro v e n  ro le  in  th e  p re v e n tio n  o ỉ a to - 
p ic  d ise a se  o r in  th e  m an ag e m e n t o f ỉn ỉá n t ile  c o lỉc . In  
in ĩa n t ỉ an d  c h ild re n  a t h ig h  r is k  ỉo r  d e v e lo p in g  fo o d  a lle r -  
g ie s o r in to le ra n c e , a  sy ste m a tic  re v ie v v 2 fo u n d  th a t th e re  
w a s n o  e v id e n c e  th a t íe e d in g  w ith  a so y  lo rm u la  co m - 
p a re d  w ith  a c o w 's  m ilk  ío rm u la  re d u ce d  th e  in d d e n c e  o f 
ío o d  a lle rg ie s  o r in to le ra n c e .

T h e  P D A  h a s vvam ed  a g a in st th e  u se  o ! so ya -b ase d  d rin k s  
in te n d e d  fo r a d u lts  a s th e  so le  so u rce  ío r  n u tr it io n  ío r  
in ía n ts .5 It  w a s sta te d  th a t so ya  d rin k s  c a n  le a đ  to  se v e re  
p ro te in  a n d  c a lo rie  m a ln u tr itio n , m u ltip le  v ita m in  an d  
m in e ra l d e h d e n c y , an d  d e a th  in  in la n ts  w h o  re c e iv e  n o  
o th e r so u rce  o f n o u rish m e n t, a n d  sh o u ld  n o t b e  c o n íu se d  
w ith  so ya -b ased  in ía n t ỉo rm u la s , v v h ic h  a re  s p e d a lly  
fo rm u la te d  to  m ee t th e  n u tr it io n a l n eed s o ( in ỉa n ts .

F o r  re íe re n c e  to  th e  u se  o í so ya -b ase d  ío o d s th e m se lv e s  
c a u s in g  a lle rg ic  re a a io n s , se e  u n d e r H y p e rs e n s itiv ity , 
p . 2 0 9 4 .1 .
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org/cgỉ/reprim/121/5/ỉ062 (accessed 27/01/10)

2. Osbora DA. Sinn J. Soy ỉonnuỉa for prevemỉon oỉ alỉergy and food 
lntolerance in inỉáms. Avaiỉabie in The Cochrane Database oí Systematic 
Revicws; Issue 4. Chichesten John WUey; 2006 (accessed 08/1 ỉ /05).
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Hyperiipidaemias. S o ya  p ro te in  h a s b e e n  tr ie d  in  th e  
tre a tm e n t o ỉ h y p e rlip id a e m ia  (p . 1 2 4 8 .1 ). S o ya  iso ũ a v o n e s 
su c h  as g e n iste in  (p . 2 6 2 0 .3 ) a n d  d a id ze in  (p . 2 6 2 0 .3 ) c a n  
m im ic  o esư o g en  an d  sh o u ld  th e re lo re  h a v e  a  b e n e h d a l 
e ííe a  o n  b lo o d  lip id s . 1-2 O th e r c o n stitu e n ts  o f so ya  p ro te in , 
in d u d in g  íy t ic  a d d  an d  sa p o n in s , m ay  a lso  c o n ư ib u te  a n d  
th u s  in ta a  so ya  p ro te in  m ay  p ro v id e  th e  m a x im u m  ch o - 
le s te ro l- lo w e rin g  e ffe c t. i 5  A  m e ta -a n a ly s is  o f c o n ơ o lle d  
tr ia ls  ío u n d  th a t th e  su b stitu tio n  o f so ya  p ro te in  ỉo r  a n im a l 
p ro te in  in  th e  d ìe t re su lte d  in  s ig n iĐ ca n t d e a e a se s in  
se ru m  to ta l c h o le s te ro l, lo w -d e n s ity  lip o p ro te in  (L D L )-  
c h o le s te ro l, an d  trig ly c e rid e  c o n c e n ư a tio n s /  A  su b se q u e n t 
sy ste m a tic  re v ie v v  o f s tu d ie s re a c h e d  s im ila r c o n d u s io n s , 1 

an d  th e  F D A  c o n sid e re d  th a t a  !o w -[a t d ie t in d u d in g  2 5  g 
d a ily  o f so ya  p ro te in  m ig h t re d u c e  th e  r is k  o f isc h a e m ic  
h e a rt d ise a se . 2 A  la te r a n a ly s is  b y  th e  A m e ric a n  H e a rt 
A sso d a tio n 5 co n sid e re d  th a t c a rd io v a sc u la r b e n e fit w a s 
v e ry  m od est an d  ap p eared  o n ly  w h e n  la rg e  a m o u n ts o ỉ 
a n im a l p ro te in  vvere  su b stitu te d  vv ith  so ya  p ro te in . T h e  
e tte c t ap p eared  to  b e m o re  to  d o  w ith  a  b ro a d e r m o d iíic a - 
tio n  o f d ie t th a n  a n y  e ffe a  o f so ya  iso tla v o n e s . S o ya  p ro - 
te in  d oes n o t a p p e ar to  h a ve  a c h o le ste ro l-lo v v e rin g  e ffe c t 
in  su b je a s  w ith  n o rm a l c h o le s te ro l c o n c e n tra tio n s , 2 

a lth o u g h  a sm a ll s tu d y  ío u n d  it  to  be b e n e fìd a l in  ty p e  2  

d ia b e te s p a tie n ts  w ith  n e a r-n o rm a l lip id  c o n c e n tra tio n s .6
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5. Sadcs FM. fí ai. Soy proteỉn. isoílavones. and cardỈQvascuỉar heaỉth: an 
American Heart Assodation Science Advisory ỉor proíessỉonaỉs from the 
Nutritíon Committee. Gratiatian 2006; 113: 1034-44. Also avaiỉable at: 
http;//circ.ahajournals.org/cgi/reprim/113/7/1034.pdf (accessed 
20/03/09)

6. Hermansen K, rt a i BeneGda! eữects of a soy-based dletary snpplement 
on lỉpid leveìs and cardỉovascular risk markers ỉn typc 2 dỉabedcsubjects.
Diabtía Can 2001; 24: 228-33.

Menopausai disorders. S o ya  c o n ta in s  p h y to e stro g e n s in  
th e  ỉo rm  o f iso ũ a v o n e s , in  p a rtic u la r d a id ze in  (p . 2 6 2 0 .3 ) 
a n d  g e n iste in  (p . 2 6 2 0 .3 ), w h ic h  h a v e  b e e n  in v e stig a te d  
fo r th e ir  o e sư o g e n -m o d u la tìn g  e ã e c ts  in  th e  tre a tm e n t o í 
sym p to m s a sso d a te d  w ith  m e n o p a u sa ) d iso rd e rs— see  
u n d ẽ r S o ya  ỉso Đ a vo n e s , p . 2 6 2 0 .3 .

OsleoarlliriHs. F o r m e n tío n  o f th e  p o ss ib le  b ene& ts o f a 
m ix tu re  o f a vo ca d o  an d  so ya o ils  (a vo ca d o -so yb e a n  u n sa - 
p o n ih a b le s) ỉo r  S ym p to m atic  r e lỉe ỉ in  p a tie n ts  w ith  o ste o - 
a rth r it is , see p . 2 4 5 1 .2 .

Adverse Effecfs
H y p e rse n s itiv ity  re a c tio n s in d u d in g  ỉe v e r  a n d  r h ills  h a v e  
b e e n  re p o rte d  a ỉte r  th e  in ỉu s io n  o f so y a  o il e m u ls io n  
a lth o u g h  th e y  a re  c o n á d e re d  to  b e  £ aữ ly  ra re . O th e r ra re  
im m e d ỉa te  re a c tío n s  in d u d e  d y sp n o e a , c y a n o s ỉs , h y p e r- 
lip id a e m ia , h y p e rc o a g u la b ility . n a u se a , v o m itin g , h e ad - 
a c h e , an d  c h e st a n d  b a ck  p a ỉn . D e la y e d  re a c d o n s in d u d e  
h e p a to m e g a ly , sp le n o m e g a ly , ja u n d ic e  d u e  to  c h o le s ta s is , 
th ro m b o cy to p e n ia , le u c o p c n ia , a n d  tra n s ie n t in c re a s e s  in  
liv e r  ỉu n c tio n  te s ts .

P ro lo n g ed  o r to o  ra p id  in ỉu s io n  o f so ya  o iỉ e m u ls io n  o r its  
u se  in  p a tie n ts  w ith  im p a ire d  fa t m e ta b o lỉsm  h a s b een  
a sso d a te d  w ith  th e  'o v e rlo a d  sy n d ro m e '. T h is  is  m a n iíe s te d  
b y  a n a e m ia , le u c o c y to p e n ia , th ro m b o c y to p e n ia , an d  
im p a ire d  c o a g u la tio n , h e p a to sp le n o m c g a ly , h y p e rlip id -  
a e m ia , íe v e r , ío c a l s e ã u re s , sh o c k , an d  co m a . M e ta b o lic  
a c id o s is  h a s b e e n  a sso tía te d  w ith  se v e re  o ve rd o sag e  
e sp e d a lly  if  ca rb o h y d ra te s a re  n o t a lso  g iv e n . P ig m e n ta tio n  
o f tìssu e s in  th e  re tic u lo e n d o th e lia l S ystem  a íte r p ro lo n g e d  
th e ra p y  w ith  lip id  e m u ls io n  in h is io n s  h a s a lso  b een  
re p o rtẽ d .

S o ya  p ro te in -b a se d  in ỉa n t íe e d s can  b e  a n tíg e n ic  an d  
cau se  g a s tro in te s tin a l a d ve rse  e ữ e c ts in  se n s itiv e  in d iv i-  
d u a ls .

B a d e ra e m ia . A  stro n g  a sso d a tio n  h a s  b een  ỉo u n d  
b etvveen  g iv in g  lip id s  th ro u g h  p e rip h e ra l v e n o u s c a th e te is  
m ad e o f T e flo n  an d  d e ve lo p m e n t o f co ag u la se -n eg a td ve  
sta p h y lo c o cc a i b a cte ra e m ia  in  n e o n a te s . 1 I t  w a s su g g ested  
th a t in v e s tỉg a tio n  o f c a th e te is  m ad e o f o th e r m a te ria ls , o r 
o th e r d e liv e ry  S yste m s, m ig h t re d u ce  th e  o p p o rtu n ity  fo r 
co a g u la se -n e g a tìve  sta p h y lo c o cd  to  a d h e re  an d  co m e in to  
c o n ta c t vv ith  n u tr ie n t- ric h  g ro vvth  m e d ia  in  ± e  fo rm  o f 
lip id  e m u ls io n s . O th e rs a lso  to o k  th e  v ie w  th a t th is  w o rk  
sh o u ld  n o t le a d  to  th e  ab an d o rim e n t o f p a re n te ra l lỉp id s  in  
p re m a tu re  in ỉa n ts . 2

1. Preesun J, a  aL Assoàatíoũ oi intravenous lípỉd emuỉsỉon and 
coagulase-negaứve suphylococcal baaeremia in neonataỉ ỉntensive care 
uniìs. N BỉĩịI J Med 1990; 323: 301-8.

2. Klein JO. From hanntess comroensal to invasỉve pathogen: coagulase- 
negative suphylococd. N EỉíỹU Mtẩ 1990; 323: 339-40.

Effects on the cardiovascular System. S in u s  b ra d y c a rd ia  
h a s b een  re p o rte d  in  a  p a tie n t re c e iv in g  to ta l p a re n te ra l 
n u tr it io n  th a t in d u d e d  so ya  o il-b a se d  e m u ls io n  V ia  a  Cen­
tra l lin e . 1 T h e  a u th o rs  sug g esteđ  th a t it  m ig h t b e w ise  to  
g iv e  fa t e m u ls io n  o n ly  th ro u g h  a  p e rip h e ra l v e in . H o w - 
e v e r , s in u s b ra d y ca rd ỉa  h as b e e n  re p o rte d  a ỉte r a s a fflo w e r 
o il-b a se d  e m u ls io n  g ive n  v ía  a  p e rip h e ra l v e ỉn  as p a rt o f a 
T P N  re g im e n . 2

ỉ . Stemberg A. et a i Imralỉpid-ỉnduced transient sinus bradycardỉa. N Bngl 
J Meắ 1981; 304:422-3.

2. Traub SL. eí ai. Sinus bradycardu assodated vvith peripheral lỉpỉds and 
total parenteral nutrition. J Pannter Enterai Nutr 1985; 9: 358-60.

Effects on the endocrine System. S o ya  b ean  is  a  ric h  
so u rc e  o f p h y to e sư o g e n s in d u d in g  iso Q avo n e s, a n d  it  h a s 
b een  ío u n d  th a t in ia n ts  fed  so ya -b ased  ío rm u la  h a v e  h ig h  
se ru m  c o n c e n ữ a tio n s o f th e se  su b sta n ce s , 1 w h ic h  h a s 
b ro u g h t th e  sa íe ty  o f so ya -b ased  ío rm u la s  in to  q u e stio n . 
Attimaỉ an d  in v itro  d a ta  su g g est th a t iso Q avo n e s su c h  as 
g e n iste in  h a v e  p h a rm a co lo g ica l e ffe a s  o n  g ro vvth  an d  
d e ve lo p m e n t. 2 H o vve ve r, g e n iste in  an d  d a id ze in  a re  le ss  
p o te n t th a n  e n d o g en o u s o e stro g e n s an d  h a v e  le ss  b in d ỉn g  
a ffin ity  to  o e stro g e n  rc ce p to rs . 3 I t  is  n o t kn o vvn  to  w h a t 
e x te rn  in la n ts  a re  a b le  to  m e ta b o lise  an d  d e co n ju g a te  so ya  
iso O avo n es .4 A  sm a ll re tro sp e a iv e  stu d y 5 fo u n d  n o  o e stro - 
g e n ic  e ííe c ts  in  c h ild re n  fed  so ya  p ro te in  ío rm u la  fo r a t 
le a s t 6  m o n th s. A  la rg e r re tro sp e c tiv e  c o h o rt s tu d y 4 in  
a d u lts  o b se rve d  n o  s ta tis tic a lly  s ig n iỉic a n t d iííe re n c e s  
b e tw e e n  th o se  w h o  h ad  b een  fe d  so ya  ỉo rm u la  a n d  th o se  
fed  co w 's m ilk  ỉo rm u la  as in ta n ts .

A s y e t, th e re  is  in s u ffid e n t e v id e n c e  o f h a rm  fro m  so ya - 
b ased  ío rm u la s , 7 a lth o u g h  tu rth e r s tu d ie s  a re  d eem ed  
n e c e ssa ry  to  a sse ss lo n g -te rm  e ííe c ts .2-4 T h e  A m e rica n  
A cad e m y  o f P e d ia tric s *  c o n s id e n  so y a  p ro te in -b a se d  
to rm u la s to  b e sa fe  an d  e ữ e c tiv e  in  h e a lth y  te rm  in ía n ts , 
w h ile  p ro v id in g  n o  ad va n ta g e  o v e r c o w 's  m ilk  p ro te in - 
b ased  ĩo rm u la s . H o w e v e r, so ya -b ase d  ỉo im u la s  a re  n o t 
reco m m en d ed  fo r u se  in  p re te rm  in ía n ts  b e cau se  o f 
co n ce m s a b o u t p o o re r b o n e  d e ve lo p m e n t co m p ared  w ith  
in ỉa n ts  g iv e n  to rm u la s b ased  o n  c o w 's m ilk  p ro te in .

B e ỉo re  th e ir  su p p le m e n ta tío n  w ith  io d in e , th e re  h a d  
b e e n  re p o rts o f h y p o th y ro id ism  a sso d a te d  w ith  so ya  
to rm u la  íe e d s . A b n o rm a l th y ro id  íu n c tio n  te sts h a v e  s in c e  
b e e n  re p o rte d  in  in ỉa n ts  fed  w ith  so ya  ỉo rm u la s , a n d  a 
re tro sp e c tiv e  a n a ỉy s is  o f in ta n ts  w ith  c o n g e n ita l h yp o - 
th y ro id lsm  fo u n d  th o se  íe d  w ith  so ya  to o k  lo n g e r fo r th e ỉr  
th y ro id  s tim u la tin g  h o rm o n e  le v e ls  to  n o rm a lise .’

1. Setcheỉỉ KDR, et ai. Exposure of iníants to phyto-oestrogens from soy* 
based Iníant íonmiU. Lanctl 1997; 350:23-7.

The Symbol t  denotes a preparation no longer actively marketed
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2. Chén A. Kofan WJ. inStvones in scy Inhnt {onnnhe a rcriew of 
evidence tor endocrine and othcr acdvitỹin inỉants. Á m u Rrv N títr2004; 
34: 33-54.

3. MinteOo v u  0  tỉ . Soy-bued ionnulas and phyuKoenrogem: I  saíery 
proAle. A m  PatdUtT Suppl 2003: »1:93-100.

4. Mendex MA. tt ol. Soy-based tormulae and inỉant gnmth and 
development: J review. J  Nutr 2002:132:2127-30.

5. GUmpỉeno PG, a  e l  Soy protein iormulas in cbHdren: no honnonal 
eSecis in long-tcnn ícedỉng. J PtdiaìT EyUtìainci hừíeh 2004:17:191-6.

6. Strom BU af eL Exponue ta soy-bued lonnula in inỉancy and 
endootaototical and rẽprodualve oũtcomet ìn yonp| ạdnlthood. JAMA 
2001; 2Mc 807-14.

7. Tuohy PG. Soy iníanr íơrmula and phytoestrogens. J ĩm & atr ơ ú li Hcatlh 
2003:39:401-5.

8. Bhatla J, Greer F. American Academr of Pedỉatrics Comminee on 
Nutridon. Uae ai soy protein-based tonnulas in <nfant ieeding. M ừưria 
2008; 121: 1062-8. ÁIao available at: httpư/pcdiatiicsAappubllcations. 
OTỊ/cgí/rcprint/121/5/1062 (accessed 27/01/10)

9. Conrad sc . a  tl. Soy ỉonnula compUcates management of congenital 
hypothyrotdlsm. A nh Dit Chiu 2004: 89: 37-40.

Bfeds 00 l f »  nervous System. C N S  d iso rd e rs  in  2  p a tie n ts  
g iv e n  in fu s io n s  o f b a c tio n a te d  so ya  e m u ls io n  in d u d e d  
c o n v u ls io n s  a n d  c o m a ; c o rtíc a l b lin d n e s s  d e ve lo p e d  in  o n e  
y o u n g  w o rn a n .‘ A  s im ila r  case  w a s  a ttrib u te d  to  ía t  em bo- 
lism , 2 b u t. o c c u rrin g  a b e r w h a t th e  m a n u la c tu re rs  p o in te d  
o u t w a s  a  fa s te r th a n  re co m m e n d e d  in h is io n , 5 m a y  p e r- 
h a p s h a v e  te p re se n te d  a ỉa t-o v e rlo a d  sy n d ro m e . N e u ro lo - 
g ic a l c o m p lic a tio n s  c a n  b e  th e  p re se n tin g  a n d  p rin d p a l 
s ig n s o f fa t o v e rlo a d ; ío c a l a n d  g e n e ra lỉse d  se iz u re s , w e a k - 
n e ss , a n d  e n c e p h a lo p a th y  h a  v e  b e e n  te p o rte d .4

M ig ra in e  v v ith  v is u a l a u ra  h a s a lso  b e e n  re p o rte d  in  a  5 7- 
y e a r o ld  m an  ta k in g  so ya  b e a n s , so ya  m ilk , a n d  a  so ya  
p ro te in  su p p le m e n t. 5

1. JeOỉnek BH. Dangers oi intnvenous ỉat inỉusỉons. Lanea 1976; iU 967.
2. Eỉtebe JP, Mâlỉedint y. Pat rmbolỉsm afĩer lỉpíd cmulsion iníusion. 

Ltmcet 1991; 337: 673.
3. McCndceo M. Fat emboỉism after lỉpid emulsion iníusion. Lanctỉ 1991; 

337: 983.
4. Scfauiz re , tí a i Neurologỉcaỉ compỉicatỉons trom fat emulston thcrapy. 

Ann Nturợi 1994; 39: 62Ỉ-30.
3. Engd PA. New onset mỉgnine assodaied vviih Uỉe oỉ soy isoAavone 

suppiements. N tunỉơỊy 2002; 59: 1289-90.

H y p e rs e n s itiv ity . U rt ic a r ia  h a s b e e n  re p o rte d  in  2  p a tie n ts  
a fte r th e  in tra v e n o u s  u se  o f so ya  o il e m u ls io n s .u  In  o ne 
ca se  th e  p a tie n t h a d  p re v io u s ly  re c e iv e d  th e  e m u ls io n  ío r  
19 d a y s  v v ịth o u t ill- e S e c u '

A n a p h y la c d c  re a c n o n s  h a v e  b e e n  d o cu m e n te d  a íte r  th e  
in g e s tio n  o f s e v e ra l fo o d s o r fo o d stu ffs  c o n ta in in g . o r 
p re p a re d  b o m , so y a  b e a n s , a lth o u g h  th e  e x a c t aU erg en  
re m a in s  u n k n o v v n . In  O ne p a tie n t w h o  su ữ e re d  a n a p h y - 
la c t ic  a tta d cs a b e r e a tin g  su c h  P ro d u c ts  a sp e d b c  Ig E -  
a n tỉb o đ y  re sp o n se  to  th e  a lle rg e n  K u n itz  so yb e a n  try p s in  
in h ib ito r  w a s d e m o n stra te d . 3 T h is  w a s n o t, h o v v e v e r, th e  
o n ly  a lỉe rg e n  p re se n t in  so ya  b e a n s as o th e r p a tie n ts  w h o  
h a d  a  n e g a tiv e  re sp o n se  to  th is  a lle rg e n  h a d  p o s itiv e  
re sp o n se s in  w h o le  so y a  b e a n  te s ts . A  ty p e  I  re a c tio q  to  so ya  
b e a n  p ro te in  h a s  b e e n  d e sc rib e d  in  p a tie n ts  g iv e n  p a re n te ra l 
lip id  e m u ls io n s  c o n ta in in g  so ya  b e a n  le d th in  a s th e  
e m u ls iS e r .4  A  p a tie n t vvh o  in g e ste d  a so ya  p ro te in  d rin k  
e x p e rie n c e d  e x e rd se - in d u c e d  a n a p h y la x is ; s k in  p ric k  te sts 
w e re  p o s itív e  to  s o y a , b u t sp e d B c  Ig E  a n tib o d ie s  to  so ya  
w e re  ũ n d e te c ta b le .*

Ig H  a n tíb o d ie s  to  so ya  b e  a n  a n tíg e n s h a v e  a lsọ  b een  
ío u n d  in  v vo rk e rs w h o  su b e re d  b o m  a sth m a  a b e r h a n d lin g  
so y a  b e a n s4-7 le a d ỉn g  to  th e  su g g e stio n  th a t a n  a lle rg ic  
m e c h a n ism  h a d  b e e n  re s p o n s ib le ; th e  a sth m a  w a s b e lie v e d  
to  h a v e  b e e n  d u e  to  th e  d ũ st re le a se d  d u rin g  th e  h a n d lin g  o ỉ 
th e  b e a n s .

1. Kamadi KB, ttđL  Acute hyperseiuỉdvlty reactíon colnưalỉpỉd. N Eĩigỉ J 
M tấ 1981; 304: 360.

2. Híyama DT, a  aL Hypersensỉdvỉty ỉoỉloivỉng lỈỊád emulãon inhison ỉn 
an ađult padcnỉ. J Ìêrm ĩtT  Enteràí Nuỉr 1989; 13: 318-20.

3. Morox LA. Yanị WH. Kunitc soybean Dypsin inhibhor a spedOc 
aỉỉergen ìn lood ãnapbylaxỉs. N E nịỉ J Med 1980; 302:1126-8.

4. Weidmann B. tt a i  Hypenensidvity reacdons to pãrenieral Upid 
tohitlons. laaporr Can cãũar 1997; 5: 504-5.

3. Taxamarcaz r .a tL  Say anaphylaxls. AUctịf  2001; 56: 792.
6. Sunyer 2. «r tL  Case-controỉ study oí senun immunoglobulin-E 

andbodies reacứve wtth soybean in epidemic anbnu. LanoR 1989; b 
179-8X

7. Hemanrio u  ttaL  Aathma epidemlq and soybean in Canagena (Spain). 
Im a t 1989; L 502.

Puimonary fot «mbofi. P u lm o n a ry  fa t e m b o li o r m ic ro e m - 
b o li, so m e tím e s la ta l. h a  v e  o c c u rre d  in  s e v e ra l in te n ts  w h o  
re c e iv e d  in h is io n s  o f fa t e m u ỉs io n s  b ased  o n  so ya  O ÍL1' ’

In  o n e  case 3 th e  p a tie n ư s  se ru m . w h ic h  c o n ta in e d  a  h ig h  
c o n c e n tra tio n  o í  C - re a c tiv e  p ro te ũ u  a g g lu tin a te d  th e  ỉa t 
e m u ls io n  a n d  th is  ã n d in g  w a s c o n s id e re d  to  su p p o rt th e  
b y p o th e s is  th a t m ic ro e m b o li a re  ío rm e d  b y  a g g lu tin a tio n  o f 
ỉa t  e m u ls io n  in  th e  b lo o d  b y  C - re a c tiv e  p ro te in . T h e  a u th o rs  
o ỉ th ỉs  re p o rt d id  n o t c o n á d e r th e  p re ó se  p a th o g e n e sis to  b e 
d e a r , n o r d id  th e y  k n o w  v v h e th e r th e  c o n d itio n  w a s 
p re v e n ta b le , b u t d id  su g g e st th a t i t  m ig h t b e  p ru d e n t e ith e r 
to  e n s u ie  th a t th e  C - re a c tiv e  p ro te in  c o n c e n tra tio n  w a s 
n o tm a l (le s s  th a n  1 0  m g y iitre ) o r to  p e iío n n  a  c re a m in g  te s t 
to  d e te rm in e  w h ic h  b a b ie s m a y  e m b o lise  th e  in iu s e d  fa t 
e m u lã o n . H o w e v e r, a n o th e r s tu d y , 4 w h ile  n o t e x d u d in g  a 
ro le  o f C -re a c tiv e  p ro te in  in  a g g lu tin a tio n , ỉa íle d  to  fin d  a n y  
c o rre la tío n  b e tw e e n  ra ise d  c o n c e n tra tìo n s  o f th is  p ro te in  
a n d  th e  ra te  o f a g g lu tin a tio n . A  re v ie v v 5 d a ss ih e d  fa t

em b o lism  in to  th o se  d e riv e d  b o m  d ire c t e n try  o ỉ d ep o t fa t 
in to  th e  b lo o d  (e .g . a b e r tra u m a ), a n d  th o se  d e rỉv e d  b o m  
a g g lu tin a tỉo n  o ỉ e n d o g e n o u s o r e xo g e n o u s fa t . H ig h  
c o n c e n tra tio n s  o ỉ C - re a c tív e  p ro te in  w e re  c o n sid e re d  to  be 
re sp o n sib le  fo r  th e  a g g lu tin a tio n  o f th e  lip o so m e s o f fa t 
e m u ls io n s ; c h y lo m ic ro n s  a n d  v e ry  lo w -d e n s lty  lip o p ro te in s  
in  th e  b lo o d  m a y  a lso  a g g lu tin a te , c o n trib u tin g  to  fa t 
e m b o lism .

1. Banon m .a a L P it anboBtm ta mỉancy after lntravenom fat inhisloni. 
An* Dừ Ó tU  1978: 53:218-23.

2. LCTtne ML a  mL Pulmonary tat acoimnlatlon aíter Intĩallpid iníuâon in 
the Itretenn inỉanL Lm at 1980; ih  815-8.

3. Huỉman G, Levene M. IntraUpỉd microembolL Anh Dá OriM 1986; 61: 
702-3.

4. Zagara G, t t  aL C-teactlve protein and serum aggtutinadon in vivo of 
inaavenous lat emuUons. Lanctí 1989; ỉ: 733.

5. Huỉman G. th e  pathogenesls ol ỉat embolian. J Pathol 1995; 176: 3-9.

Precautions
In tra v e n o u s  so ya  o il e m u ls io n  sh o u ld  n o t b e  g iv e n  to  
p a tie n ts  w ith  se v e re  liv e r  d ise a se , a c u te  sh o d c , o r se v e re  o r 
p a th o lo g ica ] h y p e rlip id a e m ia , o r vvh e n  th e  a b ility  to  
m e ta b o lise  fa t m a y  o th e n v ise  b e im p a ỉre d . C a u tio n  h a s 
a lso  b e e n  a d v ise d  in  p a tle n ts  w ith  p u lm o n a ry  d ise a se , re n a l 
in s u ffit íe n c y , u n co m p e n sa te d  d ia b e te s m e lliru s  a n d  o th e r 
m e ta b o lic  d iso rd e rs , se p s is , a n a e m ia , an d  so m e d iso rd e rs  o f 
b loo d  c o a g u la tio n . I f  g iv e n  to  su c h  p a tie n ts , th e  e lim in a tỉo n  
o f fa t sh o u ld  b e  m o n ito re d  d a ily .

In tra v e n o u s  so y a  o il e m u ls io n  m ay  in te r íe re  w ith  so m e 
la b o ra to ry  te sts  ư b lo o d  is  ta k e n  b e ỉo re  fa t h a s a d e q u a te ly  
d e a re d ; th is  m a y  ta k e  4  to  6  h o u n .

E g g -y o lk  p h o sp h o lip id s  m a y  b e  u se d  a s e m u ls iB e rs  in  
so m e p re p a ra tio n s . w h ic h  sh o u ld  n o t b e  g iv e n  to  p a tie n ts  
w ith  se v e re  egg a lle rg y .

F a t e m u lá o n s  m a y  e x t ra a  p h th a la te  p la s tid s e rs  b o m  
b ags a n d  g iv in g  se ts  a n d  n o n -p h th a la té  c o n ta in in g  
e q u ip m e n t sh o u ld  b e  u se d  v v h e re v e r p o ss ib le .

S o ya -b ase d  in ỉa n t ỉe e d s sh o u ld  b e a vo id e d  in  ín fa n ts  
w ith  d o cu m e n te d  co w "s m ilk  p ro te in -in d u c e d  e n te ro p a th y  
o r e n te ro c o litis . a s th e se  in ía n ts  a re  o b e n  a lso  s e n s itiv e  to  
so ya  p ro te in .

Neonatal hyperbiiirubinaemia. In  n e o n a te s w ith  h y p e rb i-  
Ib u b in a e m ia , in tra v e n o u s  lip id  e m u ls io n s  sh o u ld  b e  u sed  
w ith  c a u tio n  b e cau se  o f th e  r is k  o ỉ d isp la d n g  b iliru b in  
b o m  a lb u m in  a n d  th e  re s u lt in g  r is k  o f p ro d u d n g  k e m ic -  
te ru s . T h e  r is k  a p p e a rs to  b e  h ig h e r in  p re te rm  ín ỉa n ts . 1 a t 
h ig h e r d o se s ,' an d  w ith  in te rm itte n t ra th e r th a n  c o n tin u -  
o u s d o sin g . 2

1. Spear ML. et ai. The eữeci oí 15-hour fai inỉusiom of varying dosage on 
biỉỉrubỉn Undỉng to aibumin. J Parmur E m trti Nuữ 1985; 9:144-7.

2. Bnos YW. tí aL Inãueoce of ỉmravenous ỉat emulsíon on serum 
bỉUmbin in very low birthweỉghĩ oeonaies. Arck Dà ƠÔU i 987; 62 :156- 
60

Preparotìons
P ra p rís la ry  PiBpcM tiho in  (d c ta ils  a rc  g ỉve n  in  V o ỉu m e B )

S in y lM ig ra d N it ^ PỆporohons. Arg.: Iv e lip ; L ip o h in d in  N ; L ip o - 
ven o s; P ia sd e d in e ; S ọ ịa r P ro ; S o y a c a lt; AustraL: In tra lip id ; 
Iv e lip ; Austrùr. B a ln e u m ; Im ra lip id ; O lb ad  C o rd e st; Belg.: 
G yn o so ya ; B m .:  R sio g e n ; S o y fit; CanatL: In tra Ịip id ; Chile: 
Lip o h m d in ; L ip o ve n o s; Omua. In tra lip id  ( l ỉ t t Í Ị lE # ) ;  In tra li-  
pos (^ }S ) ; Iv e lip  ( A i t f ! lE ) ; c i :  B a ln e u m  H e n n a l; In tra lip id ; 
L ip o ve n o e st; S o y a c a lt; Denm.: In tra lip id ; Pin.: In tra lip id ; Fr.: 
E n d o lip id e t; G yn a lp h a ; In tra lip id e ; Iv e lip ; P h y to  S o ya ; SA N O - 
G a stril; Ger.: B a ln e o co n íe n  N ; B a ln e o v ic  B a ln e u m ; B ụ ẹ r 
Le d tb in  C h o le ste rin  B a la n c e t; D e lu lip id t ; L ip id a v it s u  
L ip o íu n d in  N ; Iip o p h a rm ; L ip o sta b il; L ip o ve n o s; O lbad 
C o rd e st; s a lv ilip id t; S o ya ca lỶ ; Gr.: In tra llp id ; L ip o ve n o e s; Hong 
Konỹ-. In tra lip id ; L ip o tu n d in  N f; Hung.: B a ln e u m ; In tra lip id ; 
S tru c to llp id t; Imiia: C e le p id ; In tra lip id ; tndon.: C e le p id ; G liso - 
p o s; In tra lip id ; In tra lip o s ; Iv e llp ; L ip ơ ve n o e s; Irt:  B a ln e u m t; 
In tra lip id ; Israel: B a ln e u m ; In tra lip ld ; Iv e lip ; ItaL: B a in eu m  
H e rm a l; E lo lip id ; In tra lỉp id ; U p o b m d in  S ; L ip o ve n o s; Jpn. 
In tra ỉa c  Malaysia: In tra lip id -h  M e x : Iip o ỉu n d in  N ; L ip o ve n o e s; 
Mon.: E v e s tre lt: Neth.: In tra lip id ; L ip o v e n o st; Norw.: 
In tra lip id ; NZ: In tra iip id ; Iv e lip ; Pkữipp.: C e le p id ; So yacab  PoL: 
B aln eu m  H e n n a ỉt: In tra lỉp id ; Iv e lip t ; L ip o h m d in  N ; Soya 
M en o h  S o y íe m ; Porí: B an h o le u m ; B m u lỉa o  de L ip id o s ; Bndo- 
lip id e t; In tra lip id : L ip o ve n o e s; S o y a ca l; Rus.: In tra lip id  
(H H ipam oraa); R e sa lu t P ro  (Peram or IỊpo); SA fr.:  In tra lip id ; Sin­
gapore. In tra líp id ; In tra lip o s ; Iv e lip ; L ip o h m d ln  N: spaùt: A q u i- 
õ a v t; B lu n a b  H to la d iu s ; P la v o d rd ; In tra lip id ; Iso d o n n a t; M a l- 
e n a ; M e n o d im t; N o n n o so y; P h y to  S o ya ; P le g in e n  P rú n so ja-h  
R a tìo fe m in t; S o ya ca l; Sveđ.:  In tra lip id ; Swtíz.: B alm ed  H erm a l 
P lu s ; B alm éd  H e n n a l; ỉn tra lỉp id t ; lip ơ v e n o s t; Thai.: C e le p id t; 
In tra lip id ; Iv e lip t ; ỉip o ỉu n d in  N f; L ip o íu n d in  S f ; Turk.: 
In trab p id ; Iv e lip ; L ip o ve n o s; UK: B a ln e u m ; In tn lip id ; Iv e lip ; 
L ip o h in d in ; Z e ro n eu m ; Ukr.: E n e riiv  (3H epm m ); In tra ỉip id  
(H m pan am u); ỉiv e n d a le  (JlH BeH Q Baae)t; O n a g riỉ (O narpH C); 
VSA: ỉn tra lip id ; ỉỉp o s y n  m ; Venez.: Iv e lip

Mu ằ i ingradm nt P h ap a ra iio n s. Arg.: C lin o le ic  D e rru m a l; K ab i- 
vem  L e d tin a  B  U p o b m d in  M C T /LC T -E + ; L ip o h in d in  M C T/ 
L C T ; L ip o so m as; L ip o ve n o s M C T /LC T ; L ip o ve n o s P L R ; P u ra- 
p lu s  S ig m aíem ; S ọ ja r P h is-C a ld o ; U kase L u lỉt ỉs ; AustraL: C lin - 
ô le ic  H PA  C om p o und ; E x tia iư e  M e n o -C a re t; C o n tro l 
A ppetbe R e d u ce r; H yp o k K a b iv e n : M ens S u p e r S o y /C Io v e rh  
P h y to L iíe ; PM  H -R eg u lato n  S M O P lip id ; So y P o w e r PIU S+ ; T re -

e n -e n ; Austria: B a ỉn e u m  P Iu s ; C lin o le ic  K a b iv e n t; L ip id e m ; 
lip o íu n d in  m it M C T ; N u triB e x  L ip id ; O liC lin o m e l; P E -M ix t; 
PeriO Um eL* S M O P lip id ; S tru cto lip id -h  V iơ o m ix ; Z e n tro 0 1 im e l; 
Belg.: Q in o lẹ ic  Iip o p lu s ; M e d ia lip id e ; N u triũ e x  Xápid ; O liC li-  
n o m e l; O lim eL' P e riO lim e l; Brax.: B o rag ; E m u lsa o  S co tt; R a -  
sc le d ln e ; .V o tag  0 6 ; Canad.: C lin o le ic  U p o syn ; o lim e l; P e riO li-  
m e l’  chũe: C eD energ y; H y a lu ro n ; K a b iv e n ; L ip o b m d in  M C T/ 
L C T ; Iip o v e n o s M C T /LC T ; O tiỌ lin o m e l; P ia sd e d in e : China. 
U p o b m d in  M C T /LC T  ịý j 'S k ữ i‘ì; L ip o ven o es ịýltỀÌ; Cz.: 
B a ln e u m  H erm a l P Iu s ; C lln o le ic  K a b iv e n ; L ỉp o b m d ỉn  M C T/ 
L C T t ; L ip o p lu s ; N u triíle x  L ip id ; N u TR M ex O m ega; O liC lin o - 
m eb O lim eb  P e riO lim e l; P ia sd e d in e ; S M O FK ab ive n ; S M O Fli- 
p id ỉ Denm.: C lin o le ic  K a b iv e n ; L ip id e m ; N um eta G E ; N u triH ex 
L ip id ; O liO in o m e it; O lim e l; S M O P K ab ive n ; S M O P lip id ; V aso li- 
p id ; Pin.: C lin o le ic  K a b iv e n ; L ip o p lu s ; N um eta G E ; N u tiiU e x 
L ip íd ; O U C lin o m el; O lim e l; S M O FK ab ive n ; S M O F lip id ; S tru cto - 
lip id : V a so lip id ; F r .: A lp h are g u l H onrune; B io p a u se ; C lin o le ic  
E lte a n s ; Fad iam o n e ; G yn a lp h a  P lu s t ; K a b iv e n ; K ữ to r M en o : 
L ip id e m ; M e d la lip id e ; M ed n u triO ex L ip id e  G ; N u triile x  U p id e+ ; 
O liC lin o m e l; O U m el; O xe lio ; P e rik a b iv e n ; P e riO lim e l; P h a ryn - 
d o l; P ia sd e d in e ; R e a n u triũ e x  L ip id e ; R e a n o triĐ e x O m ega; 
S M O FK ab ive n ; S M O F llp id ; S tru a o K a b iv e n ; S tru c to llp id e t; 
S y n a p tiv ; V itrim ix Ỷ ; Ger.: B a ln e u m  P lu s ; C lin o le ic  K a b iv e n ; 
L ip id e m ; L ip o íu n d in  M C T ; U ip o ven o ỉ M C T ; N um eta G E ; N u tri- 
Q ex L ip id ; N u TR U lex O m ega; O le o b a l; O liC lin o m e lt; O lim e l: 
S M O FK ab ive n ; S M O F lip id ; Gr.: C lin o le ic  C lin o m e l; C om ple- 
v e n ; K a b iv e n ; U p o ỉu n d in  M C T /LC T ; L ip o p lu s ; M u ltim e l; N u tri- 
Q e xU p id ; O liC Iin o m e l; S M O FK ab ive n ; S M O F Iip id ; T ríve -1 0 0 0 ; 
Hong Kong: K a b iv e n ; U p o h in d in  M C T /LC T ; N u triO ex L ip id ; 
S M O F lip id ; V itrim ix  K V t ; Hung.: A llic e ; B a ln eu m  H erm al P lu s: 
K a b lve n ; L ip o íu n d ln  M C T t; O liC lin o m e l: S M O F lip id : Inđia: 
C elep id  M C T -LC T ; F a m ily k a in  G y n e ro l; H em o B t; K a b iv e n ; 
L ip o lu n d in  M C T /IC T ; N u trile x  L ip id  P e rl; O ste o sh ie ld ; ĩndon.: 
H e p a b io n t; K a b iv e n ; L a n a ve n ; L ip o íu n d in  M C T /L C T f; 
Lìpom ed  M C T /LC T ; M a x itrin t : V itr im ix t ; IrL: B a ln eu m  P lu s t ; 
C lin o le ic t ; K a b iM ix t; K a b iv e n ; L ip id e m ; L ip o h in d in  M C T/ 
L C T ỷ ; N um eta G E ; N u triB e x lip id ; O liC lin o m e l: S M O FK ab ive n ; 
S M O P lip id ; S tn ic io lip íd t ; T rio m e l; V itrim ix  K V f ; Israel: 
B aln eu m  P tu s: C lin o le ic  K a b iv e n ; U p o h in d in  M C T /LC T ; O li-  
C lin o m e l; S M O P K ab iven ; S M O F lip id ; ItaL: A cu m e l; A n ti-V e s; 
A ss is t; B io e s tril G in sen g ; B io e s tril V a le ria n a ; B io m in e ra i S-A U a; 
C lin o le ic  D e m a lic  E a v it P lu s ; F ito g e a ' G in il; K a b iv e n ; L ip id e m ; 
L ip im ix ' L ip o lu n d in  M C T ; L ip o sy n ; N u td p e ri L ip id ; N u u ip lu s 
L ip id ; N u triỉp e c ia l L ip id ; O liC Iin o m e b  P e rism o íve n ; P e riv e n : 
P ia sd e d in e ; P iu v io ; P u lsa lu x ; S M O P lip id ; S o ym en ; S tru cto lip id ; 
Malaysia: K a b iv e n h  Mex.: B an o  C o lo id e ; C a ltra te  + S ; K a b ive n ; 
L ip o h m d in  M C T /LC T ; L ip o sy n t; P ia sd e d in e ; P re ve íe m  Com - 
p le x ; R ib an ; So ya lo id  A p n irí; S o ya lo id ; S o yd e x; Mon.: E v e stre l 
Jo u r N u itt; E v e stre l P h ysio  P ro B lt; Neth.: C lin o le ic  K a b iv e n ; 
L ip o lu n d in  M C T /L C T t; lip o p lu s ; N um eta G E ; N u tríB e x  L ỉp id ; 
O liơ in o m e l; O lim e l; S M O FK ab ive n ; S M O F lip id ; S tru o o lip id ; 
V itrim ix  K V + ; Norw.: C lin o le ic  K a b iv e n ; L ip id e m ; N um eta G E ; 
N u triB e x  L ip id ; N u T R IB e x O m ega; O liC lin o m e l; O lim e l; SM O F- 
K a b iv e n ; SM O FU p id ; V a so lip id ; N Z ; C lin o le ic  K a b iv e n ; O IiC li-  
n o m e l; Phữipp.: H e r So y P lu s ; K a b iv e n ; L iv e rm in ; Pol.: 
B aln eu m  H erm al P lu s t ; C lin o le ic  c lin o m e l; C o m p le ve n t; 
K a b iv e n ; L ip o h m d in  M C T /LC T ; N a tu rap ia  M en o p au za ; P ia sd e - 
d in e ; S M O P K ab ive n ; S M O F lip id ; PorL: B an h o le u m  Com posto ; 
B an h o leu m  G e le ; C lln o le ic  L ip o íu n d in a  M C T /LC T ; L ip o p lu s ; 
N u trib ra u n ; N u trip la sm a lt: O liC lin o m e l; S M O FK ab ive n ; SM O - 
FU p id ; S tru a o lip id ; V ĩư ứ n b c; R u i.: K a b iv e n  (KaÕHEeH); 
L ip o íu n d ỉn  M C T /LC T  (JlHno$yHAHH M C T /JIC T ); L ip o p lu s 
(ilH nom noc); O lid in o m e l (OnMKjiHHbMejn>); P ia sd ed in e  
(rb u cD ieB K H ); S M O Flip id  (C M O O nH nnn); S.Afr.: C lin o m e lt; 
L ip o íu n d in  M C T /LC T h  Singapore: C tin o le ic  K a b iv e n ;
Lip o b m d in  M C T /LC T ; P ro -G u c Spain: C lin o le ic  F ito g y n ; K a b i- 
v e n ; L ìp o tu n d ỉn a  M C T /LC T ; L ip o m ix ; U p o p lu s; N u triB e x  L ip id ; 
N u T R IB e x O m ega; O liC lin o m e l; O lim eL' S M O FK ab íve n ; SM O - 
FU p id ; S tru a o lip id t ; Swed.: C lin o le ic  K a b iv e n ; U p o p lu s; 
N um eta G E ; N u triS e x  L ip id ; O liC lin o m e l; O lim e l; SM O P K ab i- 
v e n ; S M O FIip id ; S tru c to lip id ; V a so lip ìd ; Switz.: A n à d ry . C lin o - 
le ic  U p o ỉu n d in  M C T /LC T ; U p o p lu s; N u m eta ; N u triũ e x  L ỉp id ; 
0 1 iC lin o m e l+ ; o ltm e l; P e ríO Iim eb  Sm oQ Cabiven ; SM O P lip id ; 
S tru c to lip id ; Thai.: C a l-u p s-D -S o y : C lin o le ic  K ab iven - L ip id e m ; 
L ip o tu n d in  M C T /LC T ; N u triB e x  L ip ìd ; O lic lin o m e h  S M O Flip id ; 
V it r im lr t ; Turk.: C lin o le ic  L ip o tu n d ta  M C T /LC T : Lip o syn-h  
S M O P lip id ; V itrim ix ; UK: B a ln e u m  P lu s ; C lin o le ic  E m u stíl; 
K a b iv e n ; L ip id e m ; L ip o h in d in  M C T /LC T ; N u triB e x  L ip id ; 
N u T R IB e x O m ega; O U Clinom eU  P h y io liíe  P lu s ; S k in  P e iỉe c tin g  
O ll; S M O F lip id ; S tru c to lip id ; Y m e a ; Z e ro z o le f; ukr.: K a b ive n  
(K a S m e a); L ip o h m d in  M C T /LC T  (HHnoộyHAHH M C T /H C T ); 
SM O FH pid (CM O thm nnuh; USA: C lin o lip id ; L ip o sy n  IL  T u d cs; 
Venex.: L ip o tu n d in  M C T /LC T ; M a te m av it.

Pbannacopomai Pmporations
Ũ S P  3 6 : L ip id  In je c u b le  E m u lsio n .

Stannous Fluoride
Fluoruro estanoso; Stannosi Fluoridum; (hropnq Onoea.
Tin Auoride.
SnF2=156.7 
CẠS —  7783-47-3.
ÁT£— MỈAA04.
AKVet — QA01AA04. 
u m —  3FTR44B32Q.

Pharmacopoetas. In  US.
Ư S P  3 6 : (S ta n n o u s  H u o rid e ). A  w h ite  c ry s ta lỉin e  p o vvd e r. 
F re e ly  so lu b le  in  v v a te r; p ra c tic a lly  in s o lu b le  in  a lc o h o t in

All cross-reíerences reíer to entries in Volume A
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c h lo ro ío rm , an d  in  e th e r. p H  o f a  ử e s h ly  p re p a re d  0 .4 %  
so lu tío n  in  w a te r is  b e tw e e n  2 .8  a n d  3 .5 .

Siability. Aqueous Solutions of stannous Auoride decom- 
pose w ithin a few houis vvith the ỉormation of a white 
predpitate; they slowly attack glass.

Prọ/ị7e
S ta n n o u s A u o rid e  is  u se d  as a  so u rc e  o ỉ ỉlu o r id e  (se e  S o d iu m  
F lu o r id e . p . 2 0 8 9 .2 ) fo r th e  p ro p h y la x is  o f d e n ta l c a rie s . 
D e n ta l g e ls  c o n ta ỉn in g  c o n c e n tra tio n s  o f s ta n n o u s ũ u o rid e  
0 .4 %  a re  a v a iỉa b le  fo r d a ily  u s e . H ig h e r c o n c e n tra tío n s h a ve  
b een  a p p lie d  u n d e r p ro ỉe s s io n a l su p e rv is io n . S ta n n o u s 
ílu o rid e  h a s  a lso  b e e n  u se d  in  d e n tíh ic e s  an d  m o u th  rin s e s . 

S ta n n o u s A u o rid e  h a s a n  u n p le a s a n t ta ste .

Preparations
P ro p rie ta ry  P rep aro tỉo ns (d e ta ils  a re  g iven  in  V o lu m e B )

S ing la-ing red ien t P rep ara tio n s. Canad.: G e l-K am ; G e lsta n ; Per- 
fe a  S o lu tio n s in  O ffice  R in s e t; F r .: E m o ío rm t; ItaL: F lu o rig a rd  
G e l-K a m ; G e l-K am ; O ra l-B  P asta D e n tifric ia  D e n ti e G e n g ive t; 
UK: H u o iig a rd  G e l-K a m ; USA: G e l K am ; G c l-K a m ; G e i-T in , 
Ju s t ỉo r  K id s ; P erio M ed ; Stop .
M utaKngrecBent p rep ara tiara .  CaruuL: G ei-K am  D e m in b lo c  
Denm.: A m erscan  S ta n n o u st; Israel: M erid o k IUL: A ctiĐ u o r.
PhormocopoeiglPraporaHons
ư s p  3 6 : S tan n o u s H u o rid e  G e l.

Starch
AÌínidòn;Amìdó';5 Àmrdón; Amidon de blè (vvhẹat starcb); 
Amidon de maĩs (maize starchỉrÀmidòri de pomme de terre 
(potato starch); Amidon de riz (rice starch); Amidon 
prégélàtinisé (pregẹlatinised starch); Amilo; Amylum; 
Amỹlum pregẽliíiatum (pregelatinised starch); Bulviq 
krakmolas (póìatoỉ starch)ị; ;6 urgonyakefnériyftỗ (potato 
starch); Búzakeményftõ (wheat starch); Hidegenduzzadó 
keményítổ (pregelatinised starch); Kukoricakennényítố 
(maize starch); Kukurũai kraítimoỉas (maize starch); Kviéciq 
krakmolas (wheat starch); Maissitărkkelys (maize starch); 
Májifstẵrfcelse (maize starch); Miaỵdis amyíum (rhaize starch); 
Oryzae amyịụm (rice starch); Perunatãrktelys (potato starch); 
Potạtisstăricẹlsẽ (potato starch); Pregeliíikuotas krakmolas 
(pregẹratinised Stạrch); Pỉeniâný ỉkrob (wheat starch); 
Riisitărkkelys (rice. starch); Risstãrkelse (rice starch); 
Rizskẹrnénỵftỗ (rice stareh); Ryãn krakmolas (rice starch); 
Skrob bramborový {potato starch); ỉkrob kukuridný (maize 
starch); Skrob.píédbobtnalý (pregelatinised stardi); ỉkrob 
rýiový (rỉcẹ stárch); Skrobia kukurydáana (maize starch); 
Skrobia pszeniczna (wheat starch); Skrobia ziemniaaczana 
(potato starch); Solani amylum (potato starch); Stărke; Tritìci 
amylum (wheat starch); Vehnãtãrkkeíys (wheat starch); 
Vetestărkelse (vvheat stanch); KpaxMan.
CAS — 9005-25-8 (starch); 9005-82-7 (a-amylose); 9004-34-6 
(^-omyhse);9037-22-3 (amylopeaìn).
UNIỈ-— 08232NY3SJ(com starch); 8I089SAH3T (potato starch); 
4DGK8B7I3S (rice ĩtarch); 24SC3U704I (tapioca ỉtarch); 
79QS2MG2LP (wheat starch).

D e s c r ip t io n . S ta rc h  c o n s ists  o f p o ly sa c ch a rid e  g ra n u le s 
o b ta in e d  ừ o m  th e  c a ry o p sis  o f m a ize , Zea mays, r ic e . Oryza 
sativa, v v h e a t, Triticum acstivum (T. vulgare), fro m  th e  tu b e rs 
o f p o ta to , Solanum tuberosum fro m  th e  seed s (p e a s) o f Pisum 
satìvum. o r fro m  th e  rh izo m e s o f c a ssa v a . Manihot utilissima. 
M a ize  s ta rc h  is  a lso  k n o w n  as co m  sta rc h . S ta rc h  c o n ta in s  
a m y lo se  an d  a m y lo p e c tin , b o th  p o ly sa c ch a rid e s b ased  on ữ- 
g lu co se .
P h a rm a c o p o e ia s . So m e o r a ll o f th e  sta rch e s d e scrib e d  a re  
in đ u d e d  in  Chín., Eur. (se e  p . v ii) , In!., and Jprt. A lso  in  
USNF.
Chín, a n d  Eur. a lso  in c lu d e  P re g e la tin ise d  S ta rc h , Eur. 
in d u d e s  P re g e la tin ise d  H y d ro x y p ro p y l S ta rc h . USNF a lso  
in d u d e s  P re g e la tin iz e d  S ta rc h , M o d ifie d  S ta rc h , P re g e la ti-  
n izẹ d  M o d iB e d  S ta rc h , an d  P re g e la tin ize d  H y d ro x y p ro p y l 
S ta rc h . u s  ỉn d u d e s  A b so rb a b le  D u stin g  P o w d e r an d  T o p ica l 
S ta rc h .
P h . E u r . 8 :  (M a íze  S ta rc h ; M a y d is  A m y lu m ). I t  is  o b ta in e d  
fro m  th e  c a ry o p sis  o f Zea mays. I t  is  a m a tt, w h ite  to  s lỉg h tly  
y e llo v v is h , v e ry  fin e  p o vvd er th a t c re a k s w h e n  p ressed  
b e tw e e n  th e  S n g e rs . T h e  p re se n ce  o f g ra n u le s w ith  c ra c k s  o r 
ir re g u la r it ie s  o n  th e  ed g e is  e x c e p tio n a l. P ra c t ic a lly  
in s o lu b le  in  c o ld  v va te r a n d  in  a lc o h o l. T h e  p H  o f a 2 0 %  
m ix tu re  in  w a te r a fte r 15 m in u te s  is  4 .0  to  7 .0 .
P h . E u r . 8 :  (P e a  S ta rc h ). I t  is  o b ta in e d  h o m  th e  seed s o i  
Pisum sativum. A  v v h ite  o r a lm o st v v h ite , v e ry  fin e  p o w d e r. 
P ra c t ic a lly  in so lu b le  in  c o ld  w a te r a n d  in  a lc o h o l. T h e  p H  o f 
a 2 0 %  m ix tu re  in  vva te r a fte r 15 m in u te s is  5 .0  to  8 .0 .
P h . E u r . 8 :  (P o ta to  S ta rc h ; S o la n i A m y lu m ). I t  is  o b ta in e d  
fro m  th e  tu b e r o f Solanum tuberosum. It  is  a v e ry  fm e , vvh ite  
o r a h n o s t w h ite  p o w d e r v v h ic h  c re a k s w h e n  p ressed

b e tw e e n  th e  S n g e rs . I t  d o es n o t c o n ta in  s ta rc h  g ra in s  o í a n y  
o th e r o rig in  b u t m a y  c o n ta in  a  m in u te  q u a n tity , i f  a n y , o í 
íra g m e n ts o f th e  tis s u e  o f th e  o rig in a l p la n t. P ra c tic a lly  
in so lu b le  in  c o ld  w a te r a n d  in  a lc o h o l. T h e  p H  o f a  2 0 %  
m ix tu re  in  w a te r a íte r  15 m in u te s  is  5 .0  to  8 .0 . S to re  in  
a irtíg h t c o n ta in e rs .
P h . E u r . 8 :  (R ic e  S ta rc h ; O ry za e  A m y lu m ). I t  is  o b ta in e d  
h o m  th e  c a ry o p sis  o f Oryza satíva. I t  is  a  ta s te le ss , v e ry  O ne, 
vvh ite  o r a lm o st v v h ite  p o w d e r v v h ic h  c re a k s w h e n  p re sse d  
b e tvveen  th e  ũ n g e rs . T h e  p re se n ce  o f g ra n u le s  w ith  c ra c k s  o r 
irre g u la r it ie s  o n  th e  edge is  e x c e p tio n a l. P ra c t ic a lly  
in so lu b le  in  c o ld  w a te r an d  in  a lc o h o ỉ. S to re  ỉn  a irtig h t 
c o n ta in e rs .
P h . E u r . 8 :  (W h e a t S ta rc h ; T r it id  A m y lu m ). I t  ỉs  o b ta in e d  
fro m  th e  c a ry o p sis  o f Trừicum aestivum ợ .  vulgare). I t  is  a 
v e ry  O n e , w h lte  o r a lm o st w h ite  p o vvd e r w h ic h  c re a k s  w h e n  
p ressed  b e tw e e n  th e  O n g ers. I t  d o es n o t c o n ta in  s ta rch  
g ra in s o í a n y  o th e r o rig in  b u t m a y  c o n ta in  a  m in u te  
q u a n tity , ư  a n y , o ỉ íra g m e n ts  o f th e  tissu e  o í th e  o rig m a l 
p la n t. P ra c tic a lly  in so lu b le  in  c o ld  vva te r a n d  in  a lc o h o l. T h e  
p H  o f a 2 0 %  m ix tu re  in  w a te r a fte r 15 m in u te s  is  4 .5  to  7 .0 . 
S to re  in  a ữ tíg h t c o n ta in e rs .
P h . E u r . 8 :  (P re g e la tin ise d  S ta rc h ; A m y lu m  P re g e liO c a tu m ). 
Í t  is  p re p a re d  ừ o m  m a ize  s ta rc h , p o ta to  s ta rc h , o r r ic e  s ta rc h  
b y  m e ch a n ica l P ro c e ss in g  in  th e  p re se n ce  o f w a te r , w ith  o r 
■ vvithout h e a t, to  ru p tu re  a ll o r p a rt o f th e  sta rc h  g ra n u le s , 
an d  su b se q u e n t d ry in g . I t  c o n ta in s  n o  ad d ed  su b sta n c e s b u t 
ít  m ay  be m od ỉO ed  to  re n d e r it  c o m p re ssib le  a n d  to  im p ro v e  
its  flo w  c h a ra c te ris tic s . I t  is  a v v h ite  o r y e llo v v ish  w h ite  
p o w d e r th a t sv v e lls  in  co ld  w a te r .
P h . E u r . 8 :  (S ta rc h , H y d ro x y p ro p y l; A m y lu m  H y d ro x y p ro - 
p y lu m ). A  p a rt ia lly  su b stitu te d  2 -h y d ro x y p ro p y le th e r o f 
m a ize  s ta rc h , p o ta to  s ta rc h , c a ssa va  s ta rc h , r ic e  s ta rc h , o r 
pea s ta rc h  c h e m ic a lly  m od iO ed  b y  e th e riO c a tio n  w ith  
p ro p y le n e  o x id e . In  a d d itio n , th is  s ta rc h  m ay  b e  p a rt ía lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h  
w ith  re d u ce d  v is c o s ity . M ix in g  o f s ta rch e s fro m  d iffe re n t 
b o ta n ica l so u rc e s p rio r to  C h e m ica l m o d iO ca tìo n  is  n o t 
a llo w e d . I t  c o n ta in s  0 .5 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s. 
p H  o f a 2 0 %  su sp e n sio n  in  c a rb o n -d io x id e -fre e  w a te r , a ftc r 
stan d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  v v h ite  o r sU g h tly  
y e llo v v ish  p o w d e r. P ra c t ic a lly  in so lu b le  in  c o ld  w a te r a n d  in  
a lc o h o l.
P h . E u r . 8 :  (S ta r c h , H y d ro x y p ro p y l, P re g e la tin is e d ; 
A m y lu m  H y d ro x y p ro p y lu m  P re g e liO c a tu m ). lt  is  p re p a re d  
fro m  h y d ro x y p ro p y l s ta rch  b y  m e c h a n ic a l P ro c e ssin g  in  th e  
p re se n ce  o f w a te r , w ith  o r v v ith o u t h e a t, to  ru p tu re  a ll o r 
p a rt o f th e  s ta rc h  g ra n u le s , an d  su b se q u e n t d ry in g . It  
c o n ta in s  0 .5 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s. p H  o i  a 
3 .0 %  m ix tu re  in  w a te r is  4 .5  to  8 .0 . A  v v h ite  o r s lig h tly  
y e llo v v ish  p o w d e r.
B P  2 0 1 4 : (T a p io ca  S ta rc h ). It  is  o b ta in e d  fro m  th e  rh izo m e s 
o f Manihot utiỉissùna. I t  is  a v e ry  O ne p o vvd er w h ic h  CTeaks 
w h e n  p ressed  b e tw e e n  th e  O n g ers. P ra c tíc a lly  in so lu b le  in  
co ld  w a te r an d  in  a lc o h o l. S to re  in  a irtig h t c o n ta in e rs .
T h e  B P  2 0 1 4  g iv e s  C a ssa va  S ta rc h  as a n  a p p ro ve d  sy n o n y m . 
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  s ta rc h  is  sp e c ih e d  a n d  th e  
ty p e  is  n o t in d ic a te d . M a ize  S ta rc h . P o ta to  S ta rc h , R ic e  
S ta rc h , W h e a t S ta rc h , o r in  tro p ic a l c o u n trie s  w h e re  th c se  
a re  n o t a v a ila b le . T a p io c a  S ta rc h  m ay  be su p p lie d  o r u se d . 
U S N F  3 1 : (C o m  S ta rc h ). I t  c o n s ists  o f th e  s ta rc h  g ra n u le s  
se p a ra te d  fro m  th e  m a tu re  g ra in  o f c o m , Zea mays 
(G ra m in e a e ). Ir re g u la r , a n g u la r, v vh ite  m asses o r íin e  
p o w d e r. Is  o d o u rle ss , an d  h a s a s lig h t, c h a ra c te ris tic  ta ste . 
In so lu b le  in  c o ld  w a te r an d  in  a lc o h o l. A  2 0 %  s lu rry  in  
w a te r, a llo vve d  to  stan d  fo r 15 m in u te s  a íte r 1 m in u te  o f 
m o d e ra te  a g ita tio n , h a s a p H  o f 4 .0  to  7 .0 .
U S N P  3 1 : (P ea  S ta rc h ). It  is  o b ta in e d  íro m  th e  seed s o f Pisum 
sativum. A  v v h ite  o r a lm o st w h ite , v e ry  fin e  p o w d e r. 
P ra a ic a lly  in so lu b le  in  co ld  vva te r an d  in  a lc o h o l.
U S N F  3 1 : (P o ta to  S ta rc h ). I t  is  o b ta in e d  íro m  th e  tu b e r o i 
Solanum tuberosum. Irre g u la r , a n g u la r. v vh ite  m asses o r fin e  
p o vvd e r. Is  o d o u rle ss , an d  h a s a s lig h t. c h a ra a e r is tic  ta ste . 
In so iu b le  in  c o ld  vva te r a n d  in  a lc o h o l. A  2 0 %  s lu rry  in  
w a te r , a llo w e d  to  stan d  fo r 15 m in u te s  a íte r 1 m in u te  o f 
m o d erate  a g ita tio n . h a s a p H  o f 5 .0  to  8 .0 .
U S N F  3 1 : (R ic e  S ta rc h ). I t  is  o b ta in e d  fro m  th e  c a ry o p s is  o f 
Oryza sativa. A  2 0 %  s lu rry  in  w a te r, a llo w e d  to  sta n d  fo r 15 
m in u te s  a fte r 1 m in u te  o f m o d e ra te  a g ita tio n , h a s a  p H  o í
5 .0  to  8 .0 .
U S N F  3 1 : (T a p io c a  S ta rc h ). G ra n u le s  se p a ra te d  fro m  th e  
tu b e rs  o f ta p io ca  (c a s s a v a ), Manihot utilissima (E u p h o rb ia -  
c e a e ). Irre g u la r , a n g u la r , w h ite  to  p a le  yeU o w  m asses o r fin e  
p o w d e r. In s o lu b le  in  co ld  w a te r a n d  in  a lc o h o l. A  2 0 %  
s lu rry  in  w a te r a íte r  5 m in u te s  o í c o n tin u o u s a g ita tio n  h a s a 
p H  o f 4 .5  to  7 .0 .
U S N F  3 1 : (W h e a t S ta rc h ). I t  is  o b ta in e d  íro m  th e  c a ry o p s is  
o f Triticum aestivum  (T . vulgare). Irre g u la r , a n g u la r , w h ite  
m asses o r fm e  p o w d e r. ỉs  o d o u rle ss an d  h a s a s lig h t, 
c h a ra a e r is tic  ta s te . In s o lu b le  in  co ld  w a te r an d  in  a lc o h o l. A
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m in u te  o ỉ m o d e ra te  a g ita tio n , h a s a  p H  o ỉ 4 .5  to  7 .0 .
U S N P  3 1 : (H y d ro x y p ro p y l C o m  S ta rc h ). A  p a rtia lly  
su b stitu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  b o m  co m  
sta rc h  b y  a  C h e m ica l m o d ih c a tìo n  o f e th e rih c a tío n  w ith  
p ro p y le n e  o x ỉd e . In  a d d itío n , th is  s ta rc h  m ay  b e  p a rtỉa lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h . 
I t  c o n ta in s 2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro up s o n  th e  
d rie d  b a s is . p H  o f a  2 0 %  su sp e n sio n  in  ca ib o n -d io x id e -& e e  
w a te r , a fte r s ta n d ỉn g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r 
s lig h tly  y e U o w ish  p o w d e r. P r a a ic a lly  in so lu b le  in  co ld  
w a te r an d  in  a lc o h o l.
U S N F  3 1 : (H y d ro x y p ro p y l P e a  S ta rc h ). A  p a n ia lly  
su b stítu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  h o m  p ea s ta rc h  
b y  a C h e m ica l m o d ih c a tio n  o ỉ e th e rlh c a tio n  w ith  p ro p y le n e  
o x id e . In  a d d itio n , th is  s ta rc h  m a y  b e p a rd a U y  h y d ro ly se d  
u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  sta rc h . I t  c o n ta in s
2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  th e  d rie d  b a s is . p H  
o i  a  2 0 %  su sp e n sio n  in  c a rb o n -đ lo x id e -fre e  w a te r, a fte r 
stan d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r s lig h tly  
y e llo tv is h  p o w d e r. P ra c tic a lly  in so lu b le  in  co ld  w a te r an d  in  
a lco h o L
U S N F  3 1 : (H y d ro x y p ro p y l P o ta to  S ta rc h ). A  p a rtia ỉly  
su b stìtu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  b o m  p o ta to  
s ta rc h  b y  a C h e m ica l m o d ih c a tio n  o f e th e rih ca tio n  w ith  
p ro p y le n e  o x id e . In  a d d itio n , th is  s ta rc h  m ay b e  p a rtia lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h . 
I t  c o n ta in s 2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  th e  
d rie d  b a sis . p H  o f a  2 0 %  su sp e n sio n  in  c a ib o n -d io x id e -fre e  
w a te r , a fte r s ta n d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r 
s lig h tly  y e llo v v ish  p o w d e r. P ra c tic a lly  in so lu b le  in  co ld  
vva te r an d  in  a lc o h o l.
U S N F  3 1 : (P re g e la tin ize d  S ta rc h ). I t  is  s ta rch  th a t h a s b een  
c h e m ic a lly  a n d /o r m e c h a n ic a lly  p ro cessed  to  ru p tu re  a ll OT 
p a rt o f th e  g ra n u le s  in  th e  p re se n ce  o f w a te r an d  
su b se q u e n tly  d rie d . I t  m ay  b e  m o d ilìe d  to  re n d e r it  
co m p re ssib le  a n d  flo w a b le .
U S N F  3 1 : (M o d iB e d  S ta rc h ). I t  is  sta rch  m o d iã e d  b y  
C h e m ica l m e a n s . Fo o d  s ta rc h  m ay  b e a d d -m o d ifie d , 
b le a c h e d , o x id is e d , e s te rih e d , e th e riĐ e d , o r tre a te d  
e n z y m a tic a lly  to  ch an g e  its  íu n c tio n a l p ro p e rrie s . A  2 0 %  
s lu rry  in  w a te r , a ỉte r 5 m in u te s  s tứ rin g  a t a m o d erate  ra te , 
h a s a pH  o f 3 .0  to  9 .0 .
U S N F  3 1 : (P re g e la tin ize d  M o d iB e d  S ta rc h ). It  is  M o d iỉie d  
S ta rc h  th a t h a s b een  c h e m ic a lly  o r m e c h a n ic a lly  p ro ce sse d , 
o r b o th , to  ru p tu re  a ll o r p a rt õ f th e  g ra n u le s  to  p ro d u ce  a 
produCT th a t s w e lls  in  co ld  w a te r . M o d e ra te ly  co a rse  to  fin e , 
w h ite  to  o ff-w h ite  p o w d e r. I t  is  o d o u rle ss an d  h a s a  s lig h t, 
c h a ra c te ris tic  ta s te . S lig h tly  so lu b le  to  so lu b le  in  co ld  w a te n  
in so lu b le  in  a lc o h o l.
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l C o m  S ta rc h ). 
P re p are d  b o m  h y d ro x y p ro p y l co m  s ta rc h  b y m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f v va te r, w ith  o r w ith o u t h e a t, to  
ru p tu re  a ll o r so m e o f th e  sta rc h  g ra n u le s , an d  su b se q u e n tly  
d rie d . It  c o n ta in s  2 .0 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  
th e  d rie d  b a s is . A  w h ite  o r s lig h tỉy  y e llo v v ish  p o w d e r. It  
sw e lls  in  w a te r an d  p ro d u ce s a d e a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l Pea S ta rc h ). 
P re p are d  b o m  h y d ro x y p ro p y l p ea s ta rch  b y  m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f w a te r , v v ith  o r v v ith o u t h e a t to  
n ip tu re  a ll o r so m e o f th e  s ta rc h  g ra n u le s , an d  su b se q u e n tly  
d rie d . I t  co n  ta i n s 2 .0 %  to  7 .0 %  o f h y d ro xy p ro p y l g ro u p s o n  
th e  d rie d  b a s is . A  w h ite  o r s lig h tly  y e llo w ish  p o vvd e r. It  
s sv e lls  in  w a te r an d  p ro d u ce s a c le a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l P o tato  S ta rc h ).

I P re p are d  íro m  h y d ro x y p ro p y l p o ta to  sta rch  b y  m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f w a te r, w ith  o r w ith o u t h e a t, to  
ru p tu re  aũ  o r so m e o f th e  s ta rch  g ra n u le s , and  su b se q u e n tly  
d rie d . It  c o n ta in s  2 .0 %  to  7 .0 %  o f h y d ro xy p ro p y l g ro u p s on  
th e  d rie d  b a s is . A  w h ite  o r s lig h tly  y e llo w ish  p o w d e r. It  
svve lls  in  w a te r an d  p ro d u ce s a d e a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .

Uses and Administration
S ta rc h  is  a b so rb e n t an d  is  v v id e ly  u se d  in  d u stin g  p o vvd e rs, 
e ith e r a lo n e  o r m ix e d  w ìth  z in c  o x id e  o r o th e r s im ila r 
su b sta n c e s. S ta rc h  is  u se d  a s a su rg ic a l g lo ve  p o w d e r, b u t 
su  ch  u se  h a s b een  d isco u rag e d  (se e  p . 2 0 9 6 .2 ). I t  ís  
in co rp o ra te d  in  m an y  ta b le ts  a s a b in d e r, d ilu e n t, o r 
d is in te g ra tin g  a g e n t P re g e la tin ise d  s ta rc h  is  u sed  s im ila r ly  
a s a ta b le t b in d e r.

S ta rc h  m u d la g e  is  g iv e n  b y  m o u th  in  th e  ư e a tm e n t o f 
io d in e  p o iso n in g ; it  h a s b e e n  u se d  to p ic a lly  a s a sk in  
e m o lỉie n t.

R ice -b a se d  S o lu tio n s m ay  b e u se d  in  th e  p re v e n tio n  an d  
ư e a tm e n t o f d e h y d ra tio n  d u e  to  a cu te  d ia n h o e a l d ise a se s 
(p . 1805.2).

G ly c o g e n  s to ro g e  d is e a s e  ty p e  I .  T y p e  I  g lyco g e n  sto ra g e  
d ise ase  is  a n  a u to so m a l re c e ss iv e  m e ta b o lic  d iso rd e r in

The Symbol t  denotes a preparation no longer actively marketed
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v v h ic h  g Iu co se -6 -p h o sp h a ta se  is  n o t c x p re s s c d . re s u ltln g  in  
h y p o g ly c a e m ia  d u e  to  la c k  o f g lu co se  p ro d u c tio n . A c c u -  
m u la tio n  o f g ly c o g cn  a n d  o th e r m c ta b õ lic  d e ra n g e m e n ts 
c a n  Ie a d  to  c o m p lic a tio n s  ìn d u d ỉn g  re n a l im p a in n e n t, 
h e p a to m e g a ly  a n d  h e p a tic  a d e n o m a , h y p e râ rỉc a e m ia , 
h y p e rlip id a e m ia s , a n d  la c t ic  a d d o s is . T h e  c o n d itio n  h a s  
b ẽ ẽ n  s ũ c c e s s b illy  m an a g e d  b y  c o n tin u o u s  n o c tu m a l n a so - 
g a s tr ic  in íu á o n  o f g iu cõ se  a n d  b e q u e n t d a y tim e  ỉe e đ in g s . 
H o w e v e r, s u d i a  re g im e n  re q u ire s  good  p a tie n t c o m p li- 
a n c e  a n d  m o n ito rin g  o i  th e  n ig h t-d m e  in h is io n s . 1

A s  a n  a lte m a tiv e , a  m o re  S ta n d a rd  d ỉe t to g e th e r w ith  
u n co o k e d  c o m  s ta rc h  su sp e n sio n s p re p a ie d  w ith  ta p  w a te r 
a t ro o m  te m p e xa tu re  a n d  ta k e n  e v e ry  6  h o u rs  in d o s e s  o f
1 .7 5  to  2 .5  g /kg  h a v e  b e e n  re p o rte d 7 to  b e  v e iy  s a tis ía c to ry  
in  m a in ta in in g  n o rm o g ly c a e m ia . In  o n e  in ỉa n t , in  w h o m  
s ta rc h  w a s u n s a tís ỉa c tô ry , th e  la c k  o ỉ re sp o n se  w a s 
c o n s id e re d  to  b e  đ u e  to  in a d e q u a te  p a n c re a tic  a m y la se  
a c t iv ity  a n d  a lth o u g h  it  w a s  su b se q u e n tly  re p o rte d * th a t 
a d d itio n  o i a  p a n c re a tic  e n zy m e  c o n c e n tra te  h a d  p ro d u ce d  
so m e  im p ro v ẽ m c n t, th e  re sp o n se  w a s s t ill in a d ẽ q u a te  to  
m a i n  ta m  n o n n o g ly ca e m ia  fo r m o re  th a n  2  h o u rs . I t  w a s 
c o n s id e te d  th a t o th e r a m y la s e  p re p a ra d o n s sh o u ld  b e  
id e n tiữ e d  fo r p o ss ib le  u se  in  su c h  p a tie n ts . A  sm a ll stu d y  o f 7  
y o u n g  a d u lts  w ith  g lyco g e n  sto ta g e  d ise a se  ty p e  I  ío u n d  th a t 
a  ặ n g le  d ose o ỉ u n co o k e d  c o m  s ta rc h  m a in ta in e d  p la sm a  
g lu c o se  c o n c e n tra tio n s  fo r 7  h o u rs  in  5 o f th e  p a tie n ts .4

A  lo n g -te n n  s tu d y  o f th e  e ữ e c ts o f co m  s ta rc h  th e ra p y  
fo u n d  fe w e r 'C o m p lic a tio n s am o n g  p a tie n ts  w ith  n e a r 
n o rm a l m e ta b o lỉc  c o n tro l a n d  in  th o se  h a v in g  sta rte d  
th e ra p y  a t a  y o u n g e r ag e , b u t o th e r ta a o rs  ap p e are d  to  b e  
in v o lv e d  in  th e  p a th o g e n e sú . 9 C o m  sta rc h  th e ra p y  h a s 
n o n e th e le ss  b e e n  re p o rte d  to  h a v e  ữ n p ro ve d  p ro x ú n a l re n a l 
tu b u la r d y s ỉu n c tío n  in  3 p a tie n ts  w h o  h a d  p re v io u s ly  o n ly  
h a d  fre q u e n t d a y tim e  ỉe e d ỉn g  a s th e ia p y . In  16 o th e r 
p a tie n ts  p re v io u s ly  tre a te d  w ith  c o m  s ta rc h  o r g lu co se  
in íu s io n s , su  ch  re n a l d y sh m c tio n  w a s n o t id e n ú h e d , a n d  it  
w a s  c o n sid e re d  th a t th e  ra p id  re sp o n se  to  th e ra p y  m a y  
e x p la ỉn  w h y  re n a l tu b u la r d y s íu n c tio n  i ỉ  n o t fo u n d  m o re  
b e q u e n d y  in  th e se  p a tie n ts . 4

B e ca u se  o p tiin a l m e ta b o lic  c o n tro l re d u c e s th e  r is k  o í 
d e v e lo p in g  lo n g -te rm  c o m p lic a tio n s , a n  a tte m p t h a s b e e n  
m ad e  to  d e ũ n e  g u id e lỉn e s  fo r  lo n g -te rm  m an ag e m e n t o í  th e  
d ỉse a se . 7 C o n tin u o u s  n o c tu m a l n a so g a s tric  ỉe e d in g  w ith  a 
g lu co se  o r g lu co se  p o ly m e r o r a su c rô se -b e e  m a ltõ d e x trin  
fo rm u la  lo w  in  la c to s e  m a y  b e  in ơ o d u c e d  in  v e ry  y o u n g  
in ỉa n t s . U n co o k e d  c o m  s tã rc h  sh o u ỉd  n o t b e  s tã ite d  in  
p a tie n ts  u n d e r 1 y e a r  o f ag e a s p a n c re a tic  a m y la se  a c t iv ity  
m a y  b e  im m a tu re . T h e re a ỉte r , s in c e  n o  s ig n ìh c a n t 
d ỉS e re n c e s  in  g ro vtrth  o r b io c h e m ic a l p a ra m e te rs h a v e  
b e e n  ỉo u n d  b e tv ve e n  th e  u se  o ỉ n o c tu m a l n a so g a s tiic  
in h ig o n s  a n d  u n co o k e d  c o m  s ta rc h  o v e m ig h t, co m  s ta rc h  
m a y  b e  sta rte d  a t a  d o se  o ỉ 2 5 0  m g /kg  a n d  in c re a se d  s lo w ly  
to  p re v e n t a đ v e rse  e S e c ts . I t  is  re co m m e n d e d  th a t th e  co m  
s ta rc h  b e  m ix e d  w ith  v ra te r ũ ) a  ra t io  o ỉ 1 : 2  an d  th a t a n  
u n co o k e d  co m  s t a r d i to le ra n c e  te s t b e  p e iỉo n n e d  to  
e s ta b lis h  th e  d u ra tỉo n  o f th e  {a sd n g  p e rio d . T h e  to ta l d ie ta ry  
p la n  sh o u ld  a ỉm  to  p io v id e  6 0  to  6 5 %  o f th e  to ta l e n e rg y  
in tâ k e  fro m  c a rb o h y d ra te s , 1 0  to  1 5 %  b o m  p ro te in , an d  th e  
re m a in d e r b o in  ía t  p re íe ra b ly  ve g e ta b le  o ils  w ith  a h ig h  
lin o le lc  a d d  c o n te n t. L a c to se , ừ u c to se , a n d  su c ro se  sh o ũ íd  
b e  re s tric te d . D ru g  th e ra p y  ỉo r  m e ta b o lỉc  c o m p lic a tio n s m a y  
b e  n e c e ssa ry , su c h  a s a llo p u rin o l fo r h y p e ru ric a e m ia . a n d  
b ica rb o n a te  fo r c o rre c tio n  o ỉ la c t ic  a d d o sis . 7

F o r  m e n tio n  o f th e  p o ss ib le  ro le  o ỉ s ta rc h  in  th e  
m an a g e m e n t o i  g lyc o g e n  sto ra g e  d ỉse a se  ty p e  V . see  u n d e r 
S u c ro s e ,b e lo w .

F o r  a  b r ie ỉ d e sc ậ p tio n  o í g ly c o g e n  sto ra g e  d ise a se  ty p e  n , 
se e  u n d e r A d d  A lp h a  G lu c o s id a se . p . 2 4 2 8 .1 .

1. Gotdboị T. SiaDim AE. N auUan tbenpy b r  bepidc glycogcn storagc 
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Adverse Eữects

E ffo d s  o f  c o s s a v o . In  1 9 8 5  W H O  ad d ed  malnutrition- 
reìated d ùtb tía  (w h ic h  in d u d e d  th e  ty p e  p re v io tis ly  k n o w n  
a s  tro p ic a l d iạ b e te s) to  its  c la s s iẼ c a ú o n  o ỉ d ia b e te s m e ll-  
itu s . 1 E p id e m io lo g ic a l e v id e n c e  h a d  su g g ested  a n  a sso ó a - 
tio n  b etveeen  S b ro c a lc u lo u s  p a n c re a tic  d ia b e te s (a  su b d a ss  
o ỉ m a ln u tr itio n - re la te d  d ỉa b e te s ) a n d  th e  co n su m p tio n  o f 
c a s sa v a  ro o t (ta p io c a , m a n io c ), w h ic h  ỉo r  m a n y  p eo p le  liv -  
in g  in  tro p ic a ] d e v e lo p in g  c o u n trie s , w h e re  p ro te in  in ta k e  
w a s  lo w , w a s th e  m a in  so u rc e  o ỉ ỉo o d  e n e rg y .

Cassava root contains several cyanogenic substances and 
although ỉood preparation and Processing could teduce the 
cyanide content there was the possibility that in persons 
with an inadequate protein intake,. pardcularly ư dehdent 
in sulỉur-containỉng amỉno adds which are involved in 
detosdhcation pathways, accumuladon oỉ cyanỉdes might 
occur. WHO, hovvever, did consider that turther research 
was necessạry to Brmly estabHsh any relatỊon between thỉs 
type oi dlabetes and hỉgh levels of cassava consnmption. In a 
rêvierr that appeared in the íoUorvỉng year2 thê cassava/ 
malnutrỉtion hypothesis was thought to be attractíve, but 
unproven: also there was strong evidence against it being 
thê only cause.

VVHO deleted malnutrition-related diabetes from its 1998 
report on the dassihcadon of dlabetes.5 Hbrocalculous 
pancreatíc diabetes is now Đbrocalculous pancreatopathy, a 
disease which máy cause diabetíc mellitus but is not 
considered a form oi diabetes.

Ktmzo, an upper motor neurone disease charaaerised by 
spastíc paraparesis,4 and commonly assotíated with opdc 
neuropathy,’ has been reported to be caused by dietary 
exposure to cyanide alter ingestíon of cassava root. Growth 
rttardation has also been assodated with consumption of 
inadequately processed cassava.4

ỉ. WH0. Diabeies meỉỉlms: report of» WHO stuđy group. WH0 Tech Rep Ser 
727 1989. Avaỉlabỉe «l: bup://Ubdoc.who.inỉ/ưs/WHO.TKS.727.pdf 
(accessed 20/03/09)

2. Àbu-Bakirc A. et ai. Tropỉcai or malnutriiion-reiated diabetes: 4 real 
syndrome? Laneet ì 986; ế: 1195-8.

ỉ. Aibertỉ KGMM ammci PZ. Deânỉúona cttagnosỉi. and dassỉAcaúon of 
dỉabeteỉ meỉỉỉtus and ỉts compllcations. Part I: dỉagnosis and 
dassificaỉỉon oí dỉabetes meỉlỉtus. Provỉáonal repon of a VVHO 
consuỉtadon. Diabet Meể 1998; 15: 539-93.
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□orthern Moxambique. Aữũ Trop 2002; 82: 357-62.

5. Mwanza J-C  et đi. Neuro-opbthalraoỉogỉc rutdỉnp in konzo. an upper 
motor neuran disorder ỉn Aírỉca. EurJ Ophthđlmol 2003; 13: 383-9.

6. Baoea>Mayarabu J-P. tí al. Dỉeary qranỉde ỉrom úuuữidentỉy processed 
ossava and gromh retardatíon in diỉỉdren in the Deraocratic RepubHc 
oi Congo (formerty Zaire). Ann Trơp Peeẳiũtr 2000; 20: 34-40.

Gtoye powder. The use of starch glove powders by sur- 
geons has resulted in contaminatíon oỉ surgical wounds by 
starch and in the development oí complicatíons su ch as 
in fla m m a t in n f adhesions, and granulomatous lesions. In 
adđitíon. glove starch powder may be a risk íactor in the 
development of latex allergy, and may act as a vector for 
bacterial pathogens. Because of these risks, it has been 
proposed that the use oi povvder in latex gloves be 
banned,1'5 a step which has been ta ken in some coun- 
tries.5

1. Haglund V. Junghanns K. eds. Gỉove powdcr—the hazards whỉch 
demand a ban. È itrJ Sutị 1997; 163 (suppl 579): 1-55.

2. AAAAlandACAAIjoỉntsutememconcẻmingtheuseofpowderedand 
non-powdered nanĩraỉ laiex gloves. A m  Alùrgy Asthma immumỉ 1997; 
79:487.

3. Dave J, tí ai. Glơve powder ỉmpticatlons for inỉectỉon conơol. J Hasp 
ỉnfea 1999; 42: 282-5.

4. EdBcbRF. Reddy VR.Acalỉto ban gỉovecomstarch. Asdi Si/ry 2001; 13^ 
ỉ  16.

5. Eđỉich RF. tí ai. Dangen of comsurch powder on medỉcal gỉoves: seddng 
a soỉutíra. A m  Plast Sưrg 2009; 63: ỉ 11-15.

Preparations
P rep n o lo ry  PpBpovohons (d e ta ilỉ a re  g iven  in  V o lum e B )

Sngla-ingretSent Prnparations. AustraL: A p ta m il Peed  T h ick - 
enen  Fr.: M ag ic M úc Indùt. B io -S o rb ; Mac.: P a n a lin e ; NZ: K a r- 
ica re  Pood T h ick e n e r.

Mutnngradhni Praporahocis. Arg.: N in d e im ; T a lq u ise d a n ; Aus- 
traL: N u c o lo x t; Sum m eî s E v e  Pe m in in e : Z S C ; C a n a d B u m - 
B u tt-R ; Otũe. Ta lq u ised am  F r .: P o u d rt d u  M a rch e u rt; Su p ro : 
T tig o p ax; Ittàũr  D e rb y  CooL* F e e l C h iU t; Indotu: L -B io ; IrL: 
S ld n  Q e a rh  Israel: B ab y  P a ste ỷ ; liáL: G lic e ro la x ; L e n ip a ỉta ; 
NZ: L a m is il O d o r E z e t ; Port: C u id ad e n n a ; S-Afr.: S B  U n ive rsa l 
O m tm e n tt; Tttrk.: A lk a g in ; Ư K : H e ib h e a l O in tm e n t; P so rasò lv ; 
S ld n  C le a r USA: B a lm ẽ x  B a b y ; D e sid n  w ith  S n c  ò x id e  D ia- 
p arene C o m  S ta rc h ; M e xsan a : P a la d in ; P a lo m ar E .

PhonncioopoMal Proparahons
B P  2 0 1 4 : C om pound  Z ln c  P a ste ; T a lc  D u stín g  Pow den 
U S P  3 6 : A b so rb ab le D u stìn g  P o w d e r T o p ica l S ta rcb .

Sucralose ỊBAN)
Suaãlosa; Sucralòsum; TGS; Tnchtorogalactosucrose; Tricfôr■:, 
ogạlảầôsuơosa; CýKpan03a. "  ''
1,6-Dichloro-1,6-dideoxy-(ì-D-fructofuranosyl 4<hloro-4^ 
deoxyó-D-gaiactopyranoside.
C]2Hi9ƠjOg=397.6 
Ơ S  —  56038-13-2. 
w ¥ — 96K6UQ3ZD4.

P h a rm o co p o e ia s . In  Eur. (se e  p . v u ). A lso  in  USNF.
P h . E u r . 8 :  (S u a a lo s e ). A  w h ite  o r a ỉm o st w h ite , c ry s ta llin e  
p o w d e r. P re e ly  so lu b le  in  v v a te r; so lu b le  in  a n h y d ro u s 
a lco h o b  s lig h tỉy  so lu b le  in  e th y l a c e ta te .
USNF 3 1 : (S u c ra lo s e ). A  w h ite  to  o ff-w h ite , c ry s ta llin e  
p o w d e r. F re e ly  so lu b le  in  w a te r , in  a lc o h o l a n d  in  m e th y l

a lco h o b  s lig h tly  so lu b le  in  e th y l a c e ta te . S to re  in  a  c o o l. d ry  
p la c e  a t a  té m p e ra tu re  n o t e xce e đ in g  2 1  d e g re e s .

f t Ị ọ f i f e

S u c ra lo se  is  u se d  a s a  sw e e te n in g  ag e n t in  ỉo o d s , b e v e ra g e s, 
a n d  p h a rm a c e u tic a ls . I t  h a s  b e trve ẽ n  a b o u t 3 0 0  a n d  1 0 0 0  
tim e s  th e  sw e e te n in g  p o vve r o ỉ su c ro se ; th is  is  n o t re d u c e d  
b y  c o o k in g . I t  h a s  n o  ỉo o d  v a lu e  an d  is  n o n c a rio g e n ic . 
R e íe re n c e s .

1. AiMmyinous. Sucnlose—a new axtỉỂdal roeetener. Međ Leo Drugí Ther 
1998;40:67-8.

2. Robens K  tí ú i Suaaỉose metaboỉỉsm and phannacoldnetỉcs ỉn man. 
Fooề ƠKM Toxkữl 2000; 38 (suppỉ): S3Ỉ-S4Ỉ.

3. Grocz VL. Munro IC An overvỉew oí the saíety oỉ sucraỉose. Rtgul Taxkoỉ 
Pharmacoi 2009; 55: 1-5.

Preparcrtions
Propnekvy Preporalions (details are gỉven ỉn Volume B)

Singla nQTodÌQnt PrtporQhons. ChOr. S u g a ỉo r.

Sucrose
Azủcar; Azúcar de caria; Cane Sugar; Reữned 'Sugan Sacarosa; 
Saccharose; Saccharosum; Saccharum; Sacharosa; Sacharoiè; 
Sacharoza; Sackaros; Sakkaroosi; Sucre: Sucrosum: SzacharÓ2  
Zucken Caxap03a.
|ì-o-Fructofuranosyl-a-o-glucopyranoside.
C,2H22011=3423 
CAS — 57-50-1.
u m  —  C151H8M554 (sucrose); 8M707QY5GH (raw sugar): 

D e s c r ip t io n . S u c ro s e  is  o b ta in e d  ỉro m  s u g a r-c a n e , 
Sacdtarum offiánarum  (G ra m in e a e ), su g a r-b e e t, Bíta vulgaris 
(C h e n o p o d ia c e a e ), a n d  o th e r so u rc e s.
P h a rm a c o p o e ia s . In  Chín.. Eur. (se e  p . v ii) , Jpn, a n d  Vict. 
A lso  in  USNF.
Br. a lso  c o n ta in s  C o m p re ss ib le  S u g a r.
Eur. a lso  in d u d e s  S u g a r S p h e re s .
USNF a lso  in d u d e s  C o m p re ss ib le  S u g a r, C o n íe c tio n e i^ s 
S u g a r. a n d  S u g a r S p h e re s .
P h . E u r . 8 :  (S u c ro s e ). A  w h ite  o r a lm o st w h ite . c ry s ta llin e  
p o w d e r o r s h in y , c o lo u rie s s  o r w h ite  o r a lm o st w h ite  
a y s ta ls . V e ry  so lu b le  in  w a te n  s lig h tly  so lu b le  in  a lc o h o l; 
p ra c tic a lly  in so lu b le  in  d e h y d ra te d  a lc o h o l.
U S N P  3 1 : (S u c ro s e ). A  su g a r o b ta in e d  fro m  Saccharum 
offiánarum  (G ra m in e a e ), Beta vulgarừ (C h e n o p o d ìa c e a e ), 
a n d  o th e r s o iư c e s . W h ite , c ry s ta H in e  p o w d e r o r lu s tro u s , 
d ry , c o lo u rie ss  o r w h ite  c ry s ta ls . S o lu b le  1 in  0 .5  o f v v a te r, 1 
in  0 . 2  o f b o ilin g  v ra te r. a n d  1 in  170  o f a lc o h o l; p ra c tic a lly  
in so lu b le  in  d e h y d ra te d  a lc o h o l.

incompatíbitty. S u cro se  m a y  b e c o n ta m in a te d  b y  tra  CCS o f 
h e a v y  m e ta ls  o r su lh te s  a n d  th is  c an  le a d  to  in c o m p a tìb il-  
it y  w ith  o th e r in g re d ie n ts  w h e n  it  is  u se d  a s a  p h a rm a - 
c e u tic a l e x d p ie n t . S y ru p  p re se rv e d  w ith  h y d ro x y b e n z o a te s  
h a s b e e n  re p o rte d  to  b e  in co m p a tib le  tv ith  a  ra n g e  oi co m - 
p o u n d s.

Uses and Administration
S u c ro se , a  d isa c c h a rid e , is  u se d  a s a  sw e e te n in g  a g e n t I t  is  
c o m m o n ly  u se d  a s h o u se h o ld  su g a r. ĩ ỉ  th e  sw e ẽ m e ss o ỉ 
su c ro se  is  ta k e n  a s 1 0 0 , íru c to s c  h ă ỉ a  v a lu e  o í a b o u t 1 7 3 , 
g lu co se  7 4 , m a lto se  3 2 , g a la a o se  3 2 , a n d  la c to se  1 6 .

S u c ro se  is  u se d  a s a  ta b le t e x d p ie n t a n d  lo ze n g e  b a s is , 
a n d  a s a  su sp e n d in g  a n d  v is c o s ity - in c re a s in g  a g e n t S y ru p s  
p re p a re d  b õ m  c o n c e n tra te d  S o lu tio n s o f su c rõ se  ío rm  th e  
b a s is  o ỉ m a n y  U n ctu se s. T re a d e  (m o la sse s ), a  b y p ro d u c t o f 
su g a r p ro d u c tio n  th a t c o n ta in s  su c ro se  a n d  m in e ra ls , h a s 
a ls o b ẽ e n  u se d .

S u c ro se  3 0 %  e y e  d ro p s h a v e  b e e n  u se d  a s a  h y p e rto n ic  
a g e n t ỉo r  d e a rin g  c o m e a l o ed em a .

Gmgh. S u cro se  sy ru p s  a re  u se d  a s d e m u lc e n ts  in  lin c tu s e s  
u se d  ío r  tre a tín g  co u g h  (p . 1 6 5 1 .2 ).

Diognostic lwt for gasbointestinal damogs. S u cro se  is  
n o t a b so ib e d  b o m  th e  h e a lth y  g a s tro in te s tin a l tra c t . I t  h a s  
b e e n  p ro p o se d  th a t th e  a b so ip tio n  o ỉ su c ro se  c o u ld  b e  
u se d  a s a  d ia g n o stic  te s t o f g a s tric  d am ag e . 1' 1

1. Smberiand u t  et aL A sbnple DOĐ-invasỉve marker oỉ gastric damage: 
sucrose penneabỉUty. Lattctí 1994; 343:998-1000.

2. Meddbỉgs JB. tí aL Sucroce penneabilỉty: a novd means oi detecting 
gunođõodenaỉ damage nonlnvasiveiy. Am  J  Ther 1995; 2ỉ 843-9.

3. Kawabata s , tí aỉ. Sucrose penneabQỉty as ầ means oi detecúng dbeaaet 
ai the upper dỉgestỉve ưa ó . J Gastroeníeroỉ Heptìữi 1998; 13:1002-6.

Goshuâĩtestinol spasm. F o r m e n tio n  o f a  b e n e b d a l e fie c t 
o i  s u a o s e  so lu tio n  in  in b m t c o lic  see  p . 1 8 0 7 .1 .

Giycogen storage disease type V. G ly c o g e n  sto ra g e  d is- 
e a se  ty p e  V  (M c A rd le ’ s d ise a se ) is  a  ra re  a u to so m a l re c e s- 
s iv e  d iso rd e r c h a ra a e ris e d  b y  m u ta tio n s  in  th e  g e n e  ỉo r  
m y o p h o sp h o ry la se , a n  e n zy m e  e s se n tia ỉ fo r g ly c o g e n o ly -

All cross-reíerences reỉer to entries in Volume A



Sucralose/bucrose Kolyesters 'A)V/

s is . 1-2  P a tie n ts  p re se n t w ith  e x e rd se - in d u c e d  p a in , c ra m p s, 
ía tig u e , a n d  m y o g lo b in u rìa  v v h ic h , ư  se v e re , c an  cau se  
a c u te  re n a l ỉa ilu iẽ . 2 Lo w -d o se  c re a tin e  su p p le m e n ta tío n  
(6 0  m g /kg  d a ily ) p ro d u ce d  m o d e st b e n e b ts d u rin g  
isc h a e m ic  e x e rd se  te s tin g , b u t h ig h e r d o ses (1 5 0 m g /k g  
d a ily ) w o rse n e d  sym p to m s .2 S u c ro s e  7 5  g b y  m o u th  
im p ro v e d  e x e rd se  to le ra n c e  in  1 2  p a tìe n ts  ỉn  a  ra n d o * 
m ise d  c ro sso v e r s tu d y . 1 U n co o k e d  co m  s ta rc h , e ith e r 
a lo n e  o r w ith  su c ro se , h a s  b e e n  su g g e ste d  a s a n  a lte m a tiv e  
in  o rd e r to  a v o id  a n y  p ro n o u n c e d  in c re a s e  in  se ru m  in su -  
lin , 3 b u t th is  h a s be e n  re je c te d  o n  th e  b a s is  th a t th e  n e ce s- 
s a ry  ra p id  in c re a s e  in  b lo o d  g lu co se  w ill n o t b e  p ro d u ce d .4

1. Vỉssing J, Hailer RG. The eữect oí o n l sucrose on exerdse toỉennce in 
patỉents wỉth McAnQe'1  diseise. N Srtýl 1 tdtd  2003; 349:2303-9.

2. Qulnlivan R. It al. Pharmacologỉcaĩ and nutritional treatment for 
McArdle s dỉsease (glycogen storage disease type V). Avaílible in The 
Cođưane Database oí Systematic Revỉem; Issue 2. Chichesten John 
Wlley; 2008 (accessed 21/07/08).

3. Gaglia JL, Wolfsdorf Jl. Oral SUCTOSC and exerđsc toỉerance in McArdle's 
disease. N EnỊl J Mcd 2004; 350: 1575.

4. Vlssing J. Baller RG. Oial sucrose and exerdse toicrance in McAidIe's 
dỉsease. N Engl J Mtd 2004; 350: 1575-6.

Hiccup. G iv in g  a  te asp o o n  o f d ry  g ra n u la te d  su g a r re su lte d  
in  th e  im m e d ia te  ce ssa rio n  o f h ic c u p  in  19  o f 2 0  p a tie n ts ; 1 

1 2  o ỉ th e  p a tíe n ts  h a d  su ffe re d  h o m  h ic c u p  ỉo r  le ss th a n  6  

h o u rs  b u t in  th e  re m a in in g  8  p e rs is te n t h ic c u p  h ad  b e e n  
p re se n t fo r 2 4  h o u rs  to  6  w e e k s . T h e  e fie c t m ay  be d u e  to  
s tũ n u la tio n  o ! th e  p h a ry n x . A n  e a rly  p ro to c o l fo ir th e  
ơ e a tm e n t o f in tra c ta b le  h ic c u p  (p . 1 0 4 6 .3 ) sug g ests th a t 
svva llo vv in g  d ry  g ra n u la te d  su g a r is  o n e  o í th e  flrs t tre a t- 
m e n ts  th a t sh o u ld  b e  tr ie d .

1. Engleman EG. tl aL Gtanulated sugar as tteatmcnt ỉor hiccups in 
consdous patíenis. N EngU  H at 1971; 28Ỉ: 1489.

P a in . A  sy ste m a tic  re v ie w ‘ c o n c lu d e d  th a t o ra l suCTOse 
S o lu tio n s  c o tild  re d u c e  p h y s io lo g ic a l a n d  b e h a v io u ia l in d i-  
c a to rs  o f stre ss  an d  p a in  in  n e o n a te s  u n d e rg o in g  p a in íu l 
p ro c e d u re s a lth o u g h  th e re  h a d  b e e n  som e d o u b t 
e xp re sse d 2 o v e r w h e th e r th is  in d ic a te đ  e b e c tiv e  a n a lg e s ia . 
T h e  re v ie v tr1 w a s u n a b le  to  d e te rm in e  a n  o p tim a l d o se , b u t 
1 m L  o f a  2 5 %  so lu tio n  o r 2  m L  o ỉ a 5 0 %  so lu tio n  h a s 
b e e n  re p o rte d  to  re d u c e  c ry in g  tim e  in  p re m a tu re 3 an d  
fu ll- te rm 4  in ía n ts . re s p e c tiv e ly , w h e n  g iv e n  2  m in u te s  
b e ío re  h e e l-p ric k  sa m p lin g . S im ila r ly , in  in ỉa n ts  g ỉv e n  
in tra m u s c u la r v a c d n e s , 2 m L  o f a  7 5 %  su c ro se  so lu tio n  b y  
m o u th  re đ u ce d  c ry in g  tú n e ,’  a n d  2  m L  o f a  2 4 %  so lu tio n  
re d u c e d  p a in  sco re s ; 6 2 m L  o f o ra l su a o se  2 4 %  a lso  
re d u c e d  p a in  sco re s in  p re m a tu re  in ía n ts  u n d e rg o in g  e y e  
e x a m in a tio n s  fo r re tin o p a th y  o f p re m a tu rity .7 O ne lite ra -  
tu re  re v ie v v * sug g ested  th a t a  d o se  o f 5 0 0  m g su cro se  p ro - 
v id e d  e ỉĩe c tiv e  a n a lg e s ia  ío r  n e o n a te s . H o vve ve r, a ra n d o - 
m ise d  stu d y  ỉo u n d  paáũers  (d u m m ie s ) to  b a v e  a  b e tte r 
a n a lg e s ic  e ffe c t th a n  2 m L  o f a  3 0 %  su c ro se  so lu tio n ; a 
s y n e rg is tic  e S e c t w a s ío u n d  w ith  a  c o m b in a tio n  o f su c ro se  
a n d  p a d h e is .’  A n o th e r re v ie w 10 re co m m e n d e d  th a t, a lo n g  
w ith  a  p a ó S e r, 0 .1  to  0 .4  m L  o f a  2 4 %  su c ro se  so lu tio n  b e 
g iv e n  to  p re m a tu re  in ía n ts , a n d  u p  to  2 m L  b e  g iv e n  to  
te rm  in fa n ts . O th e rs h a v e  re co m m e n d e d  th e  u se  o f
0 .5 m L /k g  o f a 3 3 %  su c ro se  s o lu tio n  (a b o u t 1 7 0 m g /k g ), 
s ta tin g  th a t m o re  d ilu te  S o lu tio n s c a rry  a r is k  o f b a c te ria l 
c o n ta m in a tio n . 11 T h e  ro u te  b y  w h ic h  su c ro se  so lu tio n  is  
g iv e n  m ay  a lso  b e im p o rta n t: a  re d u c e d  p a in  resp o n se  vvas 
o n ly  n o te d  a ỉte r  in tra o ra l d o se s; g iv ứ ig  it  V ia  a n a so g astric  
tu b e  w a s in e ữ e c tív e . 12

A  stu d y  in  p re te rm  in ía n ts  ío u n d  th a t, w h ile  th e re  vvere  
n o  d iííe re n c e s  o n  n e u ro b e h a v io u ra l d e ve lo p m e n ta l o u t- 
co m es b e tw e e n  in ía n ts  g iv e n  re p e a te d  su c ro se  a n a lg e sỉa  o r 
p la c e b o , h ig h e r n u m b e r o f d o ses o f su c ro se  p re d ic te d  lo w e r 
sc o re s  in  m o to r d e v e lo p m e n t. v ig o u r. a le n n e ss  a n d  
o rie n ta tio n . T h e  a u th o rs  p o stu la te d  th a t rep eated  s tim u la - 
tío n  b y  su c ro se  m ay  in te r íe re  w ith  n o rm a l íu n c tìo n in g  an d  
m a tu ra tio n  o ỉ th e  p re te rm  in (a n t's  en d o g en o u s o p ia te
System, and cautioned against th e  routine use of sucrose 
a n a ỉg e s ia  in  th is  p o p u la tỉo n . 13 F o r c h o ic e  o f a n a lg e s ic  in  
c h ild re n . sc c  p . 5 .2 .

1. Stevens B, tí a i Sucrose íor anaỉgesỉa in newbom inUrm undergoing 
painhiỉ procedures. Avaỉỉabk in The Cochrane Database of Systematic 
Revỉem; ỉssue I. Chichesten John Wỉỉey; 2010 (accessed 10/06/10).

2. Anonymous. PadAers, passỉve behaviour, and paỉn. Lanat 1992; 339: 
275-6.

3. Ramenghỉ LA. tí ai. Reduciỉon of pain response ỉn premature iníants 
using íntraomỉ sucrose. Areh Dừ Chiỉấ 1996; 74: F126-F128.

4. Haouari H .tíaL  The analgeslc eííea of sucrose ỉn íuB term inỉanư: 8 
randomỉsed connolled triai. BMJ 1993; 310: 1498-1500.

s. Lewindoo PJ, tí ai. Randomised controUed oiaỉ oí snaose by mouth lor 
the reỉỉeí of iníam cryỉng ề fta  immunisatioiL Areh Dà ơtiid  1996; 78: 
453-6.

6. Hatheld LA. ữ  aL Anaỉgesic properties oỉ oral nicrose durỉng routỉne 
immunịzatknu at 2 and 4 raonths of age. Pediatria 2008; 121: e327- 
e334. Avallable aL’ httpư/pedíatricsawppublỉcations.org/cgưrepnnư 
121/2/eỉ27 (accessed 03/03/09)

7. G ềL?,tíềLEÍBcacyoísucrosetoređucepaininprematureỉnỉantsduring 
eye examỉnatỉons for retỉnopathy of prematurlty. A m  Phamuuother 
2005;39: 1029-33.

8. Masten-Hane LD. Abdd*Rahman SM. Sucrose analgesỉa íor minor 
procedtires ỉn newbom ỉníants. Ann Phữrmacữtker 2001; 35: 947-52.

9. Caibạịal K tía i. Randomỉsed ưiaỉ of anaỉgesỉc eỉíects of suaose. gỉucose, 
and pádfien in tenn neonates. BMJ 1999; 319: 1393-7.

10. Prỉnce w u  tí đỉ. Treatmem of neonatal pain vvithout a gold Standard: the 
case fơr aregtvỉng imerventỉơns and sucrose adrainisơation. Neonatal 
Netw 2004; 23: 33-45.

1 1 . shann F. Suckỉỉng and sugar reduce paỉn in babies. ĨẨữttn 2007; 369: 
721-3.

12. Ramenghỉ LA. tí aL 'Sucrose analgesỉa': absorptíve mechanism or taste 
perceptỉtHi. Anh Dừ Child Ftíai Neonatal Bắ 1999; 80: F146-F147.

13. ỉohnston c c  tía ỉ. Routỉne sucrose analgesỉa durỉng the fim week of llfe 
ỉn neonatcs younger than 31 weekj* postconceptionaỉ age. PtíHứữia 
2002; 110: 523-8.

Wound healìng. S u g a r, e ith e r in  th e  ỉo rm  o f g ra n u la te d  
su g a r1' 1 o r p a ste s com p osed  o f c a s te r su g a r a n d  id n g  
su g a r, 4,7 h a s  b e e n  u se d  s u c c e s s íu lly  in  th e  tre a tm e n t o f 
w o u n d s (p . 1 6 9 0 .1 ) in c lu d in g  m e d ia s tin itis  a ỉte r  c a rd ia c  
s u rg e ry ,u  la rg e  ab sce sses a n d  b ed  so re s , 6-7 d ia b e tìc  
u lc e rs , 2-4 a n d  re c u rre n t b o n e  in íe c tio n s  a fte r su rg ic a l d e b rỉ- 
d e m e n t in  p a tie n ts  w ith  le p ro sy . 5 D e b rid e m e n t o f th e  
w o u n d  is  b e lỉe v e d  to  b e  d u e  p a rtly  to  th e  o sm o tic  e ữ e c t o ỉ 
su g a r a n d  p a rtly  to  th e  m e c h a n ic a l d e a n s in g  a c tio n  b u t it  
is  n o t kn o vvn  h o w  su g a r s tim u la te s  g ra n u la tio n  tis s u e  to  
ío rm . 4-7 O n ce  g ra n u la tio n  tis s u e  is  w e ll e sta b lish e d  a n d  th e  
w o u n d  is  s h rin k in g , a n  a lte m a tiv e  vvo u n d  p re p a ra tio n , 
su ch  a s a n  a lg ú ia te , h y d ro c o llo id , o r h y đ ro g e l sh o u ld  be 
u sed  a s su g a r p a ste s cau se  b le e d in g .*  S u g a r is  a lso  e ííe c t iv e  
a t d e o d o risin g  m a lo d o ro u s w o u n d s. T h e  u se  o { th e  co m - 
b in e d  c a s te r an d  id n g  su g a r p a ste s , o f w h ic h  d e ta ils  o ỉ th e  
fo n n u la s  u sed  a re  p ro v id e d  in  th e  o iig in a ỉ p u b lic a tio n s , 6-7 

h a s b e e n  a d vo ca te d  a s a  vvay  to  o ve rcõ m e  th e  p ro b le m s o f 
p o ssib le  n o n -s te r ility  an d  c o n ta m in a tio n  o í c o m m e rd a l 
g ra n u la te d  su g a r.4-7

H o n e y  (p . 2 0 7 2 .2 ) h a s b e e n  u se d  s im ila r ly .
1. TrouỉOet JL  tí ai. Use oí gnnulated sugar ỉn trestmem oí ữpen 

medỉtstinỉtỉs aher cardỉac surgery. Lanat 1985; Uỉ 180-4.
2. Quatnro A. tí ai. Sugar and woúnd healỉng. Lancet 1985; ỈỈI 664.
3. De Feo M, tí al. Treatment of recuưent postoperatìve mediastỉnỉtts with 

granuỉated sugar. J Cardỉovasc Sury 2000; 41; 715-19.
4. Kilic A. Heaỉing oi dỉabetỉc ulcers with granulated sugar. Piast Rcamstr 

Surs 2001; 108: 585.
5. Grauwta MY, tí a l Comment guérír les ostéítes et ostéo-arthrites des 

extrémỉtés des andens Qtaỉades de ỉa lèpre par le sucre crỉstaUỉỉé 
alimemaỉre? Ađa Leproì 1999:11: 147-52.

6. Gordon H. tí a l Sugar and wound healing. Lartcữ 1985; iiỉ 663-4.
7. Middỉeton KR. Seal D. Sugar as an aid to wound healing. Pharm J 1985; 

235; 757-8.
8. Seal DV, Mkỉdỉeton K. Healìng of cavỉty wounds with sugar. Lanctí 1991; 

338: 571-2.

Adverse Eữects and Precautions
S u cro se  co n su m p tio n  in c re a s e s  th e  in d d e n c e  o f d e n ta l 
c a r ìe s .

S u cro se  u se  sh o u ld  b e a vo id e d  in  p a tie n ts  w ith  th e  
g lu co se -g a la cto se  m a la b so rp tio n  sy n d ro m e , ừ u a o s e  in to l-  
e ra n c e , o r su c ra se -iso m a lta se  d e h d e n c y . T h e  in ta k e  o f 
su c ro se  ừ o m  d ie ta ry  an d  o th e r so u rce s m u st be c o n tro lle d  in  
p a tìe n ts  w ith  d ia b e te s m e llitu s .

Dietary sugar. T h e  P a n e l o n  D ie u ry  S u g a rs re v ie w e d  th e  
e v id e n c e  re la tin g  to  su g a rs in  th e  d ie t an d  th e  h e a lth  o f 
th e  p o p u la tío n  in  th e  U K .'

N o  e v id e n c e  w a s lo u n d  th a t th e  co n su m p tio n  o f m o st 
su g a rs n a tu ra lly  in co rp o ra te d  in to  th e  c e llu ỉa r  s t ru a u re  o f 
to o d s (in tr in s ic  su g a rs) re p re se n te d  a  th re a t to  h e a lth  an d  
c o n s id e ra tío n  w a s th e re ío re  m a in ly  d ire a e d  to w a rd s th e  
d ie ta iy  u se  o í su g a is  n o t so  in co rp o ra te d  (e x tr ín s ic  su g a rs ), 
o f v v h ic h  su c ro se  w a s th e  p rin d p a l n o n -m ilk  e x tr in s ic  su g a r.

T h e re  w a s e x te n s iv e  e v id e n c e  su g g e stin g  th a t su g a rs 
vvere  th e  m o st im p o rta n t d ie ta ry  ỉa c to r in  th e  cau se  o ỉ d e n ta l 
c a rie s  an d  it  vvas reco m m en d ed  th a t co n su m p tio n  o f 
n o n -m ilk  e x tr in s ic  su g a rs sh o u ld  be d e c re a se d .

It  w a s co n sid e re d  th a t d ie ta ry  su g a rs m ay  c o n trib u te  to  
th e  d e ve lo p m e n t o f o b e s ity , a c o n d itio n  v v h ic h  p la y s  an  
im p o rta n t p a rt in  th e  a e tio lo g y  o f m a n y  d ise a se s . F o r th e  
m a jo rity  o f th e  p o p u la tio n , w h o  h ad  n o rm a l p lasm a  lip id s  
an d  n o rm a l g lu co se  to le ra n c e , th e  co n su m p tio n  o f su g a rs 
v v ith in  th e  p re se n t ra n g e  ca rT ie d  n o  sp e d a l m e ta b o lic  ris k s  
b u t th o se  p e rso n s co n su m in g  m o re  th a n  a b o u t 2 0 0  g d a ily  
sh o u ld  re p la ce  th e  ex c ess  w i th  s ta rc h . I t w as. h o w e v e r. 
reco m m en d ed  th a t th o se  w ith  sp e d a l m e d ica l p ro b le m s 
su c h  as d ia b e te s o r h y p e rtrig ly c e rid a e m ia  sh o u ld  re s tr ic t 
n o n -m ilk  e x t iin s ic  su g a r to  le ss  th a n  a b o u t 2 0  to  5 0  g d a ily  
u n le ss  o th e rvv ise  in s tru a e d  b y  th e ir  o w n  p h y s id a n  o r 
d ie tit ia n . I t  w a s a lso  c o n d u d e d  th a t c u rre n t c o n su m p tio n  oi 
su g a is , p a rtic u la r ìy  su c ro se , p la y e d  n o  d ire c t c a u sa l ro le  in  
th e  d e ve lo p m e n t o f c a rd io v a sc u la r (a th e ro s d e ro tic  co r- 
o n a ry . p e rip h e ra l, o r c e re b ra i v a s c u la r) d ise a se . e sse n tia i 
h y p e n e n s io n , o r d ia b e te s m e llitu s . a n d  a lso  h a d  n o  
s ìg n iE c a n t sp e d h c  e ííc c ts  o n  b e h a v io u r o r p sy ch o lo g ic a l 
/u n c tio n . A lth o u g h  lin k s  b e tv re e n  suacose in ta k e  an d  
c e rta in  o th e r d ise a se s (su c h  a s c o lo re c ta ỉ c a n c e r, re n a l an d  
b ilia ry  c a lc u li, an d  C ro h n 's  d ise a se ) h a d  b e e n  p ro p o se d  it  
w a s n o t fe lt th a t th e  e v id e n c e  w a s a d e q u a te  to  ju s t iỉy  a n y  
g e n e ra l d ie ta ry  re co m m e n d a tio n s .

T h e  c o n d u sio n s o f a jo in t  F A O /W H O  c o n su lta tio n  on  
c a rb o h y d ra te s  in  h u m a n  n u tr it io n 2 w e re  b ro a d ly  in  
a g re e m e n t w ith  th e  a b o v e . H o w e v e r, th e y  n o te d  th a t th e  
te rm s in tr in s ic  an d  e x tr in s ic  su g a rs h a d  n o t g a in e d  w id e  
a cc e p ta n c e , e ith e r in  th e  U K  o r o th e r c o u n ự ie s  in  th e  w o rld , 
a n d  th e y  reco m m en d ed  a g a in st th e  u se  o f th e se  te rm s . In  
th e  U S A . th e  te rm  ad d ed  su g a rs h a s a lso  b e e n  u se d  to  
d e sa ib e  su g a rs an d  sy ru p s w h ic h  a re  ad d ed  to  ío o d s d u rìn g

P ro c e ssin g  o r p re p a ra tìo n . G u id a n ce  o n  d ie ta ry  in ta k e s  
issu e d  b y  th e  A m e ric a n  Fo o d  an d  N u tritio n  B o a rd  su g g ested  
a m a x im u m  in ta k e  o f 2 5 %  o f e n e tg y  b o m  ad d ed  su g a rs .’  
T h e  A m e rica n  H e a rt Ả sso d a tio n 4  h ã s  a lso  reco m m en d ed  a 
re d u ce d  in ta k e  o f ad d ed  su g a rs , a n d  sug g ested  a  sp e ó E c  
u p p e r lim it ; m o st A m e ric a n  w o m e n  sh o u ld  e a t o r d rm k  n o  
m o re  th a n  100 c a lo rie s  d a ily  b o m  ad d ed  su g a rs . a n d  n o  
m o re  th a n  1 50  c a lo rie s  d a ily  b o m  ad d ed  su g a rs fo r m o st 
A m e rica n  m e n .

1. DoH. .Dietaiy su gan and human dsease; repon ot the panet on (Setary 
sugan ot thê cõmmittee on medkal aspeós of tood poBqr. Ktport an 
health andsoáat iubịtas 37. London: HMSO. 1989.

2. FAO/WHO. Carbahydnta in hnnun nutriĩion: rtpart afa ịá n t FA0íWU0 
ixpcĩt conỊuỉíatủm. PAO Pooề and Nutritíon 66. Rome: Food and 
Agrimlturc Organỉzatỉon of the United Natỉons. 1998. Also avaỉlabỉe at: 
http://www.fãọ.org/docrep/W 8079E/w8079e00.hun (accessed 
20/03/09)

ì  tta i. Oielary Reterence Inukes tor energỵ, caibobyđrate, fiber, tát. íatty 
aóds. cholestcrol, protein. and amino acids. Waahington. DC; National 
Academy Press. 2005. Also available au http://bodajup.edu/ 
openbo<duphp?recoRLld«10490frpage>Rl (accessed 12/02/09)

4. 3Õhnson RK. <r al. American Heart Assoclatíon Nuưitỉon Committee oí 
the Coundl on Nuuition. Physical Acdvity, and MetaboUsm and the 
Coundl on Epidemiology and PrcventìOQ. Dietary su gan intake and 
canhovascular heahh: a sdentific sutement irom the American Heart 
Assocíatíon. ữraứatían 2009; 120; 1011-20. Abo available at; http-.//drc 
ahajoumals.org/cgỉ/reprỉnƯCIRCULATTONAHA. 109.192627 (accessed 
11/ 02/ 10)

E ffe c ts  o n  th e  k id n e y s . A c u te  re n a l ía iiu re  w ith  se v e re  
h y p o n a tra e m ia  h a s fo U ow ed  th e  u se  o f g ra n u la te d  su g a r 
to  ơ e a t a n  in íe c te d  p n e u m o n e cto m y  w o tm d  c a v ity . 1 I t  
w a s n o ted  th a t in tra v e n o u s  su c ro se  h a d  lo n g  b e e n  kn o vvn  
to  b e  n e p h ro to x ic  in  b o th  animal m o d e ls an d  m an  an d  
th a t m ild  re n a l in s u íb d e n c y  b e ío re  su c ro se  in to x ic a tio n  
m ig h t h a ve  c o n trib u te d  to  th e  n e p h ro s is . O th e rs , h o w e v e r, 
c o n sid e re d  th a t th e  n e p h ro to x id ty  m ig h t h a v e  b een  
cau se d  b y  g e n ta m id n , a  so lu ú o n  oi  w h ic h  h ad  b e e n  u se d  
to  irrig a te  th e  c a v ity  b e ío re  p a d d n g  th e  w o u n d . 2 In tra -  
v e n o u s im m u n o g lo b u lin  p re p a ra tio n s c o n ta in in g  su c ro se  
(a s  a s ta b ilis in g  a g e n t) h a v e  a lso  cau se d  a cu te  re n a ỉ ỉa il-  
ú re . 3-4

1. Debure A. tí al. Acute renaỉ íaiỉure aíier use oí granulated sugar ìn dcep 
inỉeaed wound. Lanctí 1987; i: 1034-5.

2. Archer H. tí ai. Toxidty o/ topicaỉ sugar. lanctí 1987; Ỉỉ 1485-6*.
3. Ahsan N, tí  ai. ỉntravenous immunogỉobulỉn-ỉnduced osmotỉc 

nephrosts. Arc/1 ỉntem Med 1994; 154: 1985-7.
4. Zhang R. Saerỉỉp HM. Reemergence of sucrose nephropatby: acute renaỉ 

ỉaiỉure caused by high-dose Intravenous immune globulỉn thcrapy. 
South M tdJ 2000; 93: 901-4.

Pharmacolcinetics
S u cro se  is  h y d ro ly se d  in  th e  sm a ll in te s tín e  b y  th e  e n zym e  
su c ra se  to  g lu co se  a n d  ừ u a o s e , w h ic h  a re  th e n  ab so rb e d . 
S u cro se  is  e x c re te d  u n ch a n g e d  in  th e  u rin e  w h e n  g iv e n  
in ria v e n o u s ly .

PreparaHons
Proprietary Preporations (details are given in Volume B)

Sỉngle-ingredìen) Preparatíons. Fr.: Gelodiet; Paddol.

Muhi-ingredien) Preparations. Arg.: Semble; AustraL: Nyal 
Chesty Cough; Fr.; Adiaril; Alhydratet; Hydrigort; Pícolite; 
Hung.: Bittner; Inđitr. A2-7i Energy Plus; Lycosta; Irt: 
Rehidratt; Venos Expectorant; Jpn: U-Pasta; Phữipp.: Cholyte 
Plus With Zinc; Orhydratet; SportsAde; S~Afr.: Emetrob 
Rehidrat; Thai.: D-Lyte; UK: Honey 6- Molasses; Venos Cough 
Mixture: Venos Expectorant.

Pharmacopoeial Preparations
BP 2014: Compressible Sugan Syrup;
Ph. Eui.: Sugar Spheres;
USNF 31: Compressible Sugan Conỉectioneris Sugar Sugar 
Spheres; Syrup.

Sucrose Polyesters
Sacarosa, poliésteres de ia; nonnatỊinpbi Caxapoạbi. 7

Pro/Ị7e
A  su a o se  p o ly e s te r th a t is  a m ix tu re  o f h e x a - , h e p ta - , an d  
o a a - fa tty  a d d  e s te rs  o f su c ro se  is  u sed  as a n o n d ig e stib le  fa t 
su b stitu te  b y  th e  fo o d  in d u s try . F a t su b stitu te s  h a v e  b een  
p ro m o ted  a s p a rt o ỉ a  s tra te g y  to  re d u ce  fa t an d  c a lo rie s  in  
th e  d ie t to  a id  b o d y-vve ig h t c o n ơ o l.
■ P o ss ib le  a d v e rse  e ííe c ts  o f su c ro se  p o ly e s te rs  a re  

tla tu le n c e , a r ia l le a k a g e , a b d o m in a l c ra m p s, a n d  lo o se  
b o w e l m o v e m e n ts . T h e y  m ay  a lso  re d u c e  th e  a b so rp tio n  o í 
fa t-so lu b le  v ita m in s .

R e fe re n c e s .
1. Cocton ĨR . tí ai. Replacemenr oí đỉetary ỉac with sucrose potyesten eõeas 

on energy intake and appetite control in non-obese maỉes. Am J ơ in  Nutr 
1996; 63:891-6.

2. Goldman p. Olestra: assessing ỉts potemiaỉ to ỉnteract wỉth drugs ỉn the 
gastroỉntestỉnai traa. ơ in  Pharmaaỉ Ther 1997; 61:613-18.

3. Cheskỉn u ,  tí ai. Gastrointestỉnal symptoms ỉoỉỉowỉng consumption ai 
oiestra or reguỉar trỉglycerìde pouto chỉpK a controDed comparỉson. 
JAMA 1998; 279: 150-2.

The Symbol t  denotcs a preparation no longer actively marketed
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4. Sandler Rs, tí aL Gastroỉntestỉnaỉ sympcoms ỉa 3181 voỉunteen 
ingestỉng snadt foods coaarinỉng olestn or ưíịỉycerldes. A m  btíem M td 
1999; 130:233-61.

5. Biay GA, t í  ểL A  9-mo rmndomircd dinical trial coenparỉng ỉat* 
snbstliuicd and íit-rcduoed đỉets ỉn heaỉtby obcse men: the Ole Study. 
Am J  Q inN ittr 2002; 7éỉ 928-34.

Sunflower ò il
A c è ite d ẹ ^ íra s o tÀ u rih g o h là ilđ c a ỗ l^ M ^ tH Í^ n Ú T Ò Ỉề u m r 
'Hẻnanthi ÕTéurrií Huile bẽ 'jM rriẹw Y’ị^pra6ặ(ííolá^blẹ| 
stôriecznítow^"oleunTHellànmi;, SầúíegrạỉiỊ aÁẹịus SÍuiiéỂ- 

!nicovỹolẹĩ SolrosoỊÌà; ^rínenblurnenỏlrsunílovverseed 011; 
Toụrnesol, hulle de; rìoflcònB^Hổe toaơio,, w ' 7"
747C H éfb  r^ 7 ,H A 0 Ể i4 X 5 0 Ò S i;(ftè lia n th u s V n n u u s : ĩeed  OIỈ); 
HD02WB5Ọ03 /H e liạ h ttìu s  a n n u u s: 0 /0 .. 
u m — 3WỉJỒ795Yt. '  ’ . ^ 2  : Z . I „  /  -  ,

P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) . A lso  in  USNF.
P h . B in . 8 :  (S u n flo w e r O il R e ũ n e d ; H e lia n th i A n n u i O le u m  
R a ỉh n a tu m ). T h e  ía tty  o il o b ta in e d  fro m  th e  seed s o ỉ 
Helianthus annuus b y  m e c h a n ic a l e x p re ss io n  o r b y  e x tra c tio n  
a n d  th e n  re S n e d . A  su ita b le  a n to x id a n t m ay  b e  a d d e d . A  
d e a r , Iig h t y e l]o w  liq u id . P ra c t íc a lly  in so lu b le  in  vva te r an d  
in  a lc o h o l; m is d b le  w ith  P e tro le u m  s p ir it  (b .p .: 4 0  d eg rees to  
6 0  d e g re e s ). S to re  in  w e U - íille d  a irtig h t c o n ta in e rs . P ro te c t 
fro m  lig h t.
U S N E  3 1 : (S u n flo w e r O il) . A  re fin e d fìx e d  o il o b ta in e d  ử o m  
th e  se e d s o f th e  su n ílo v v e r p la n t Heỉianthus annuus 
(A s te ra c e a e  a ỉt . C o m p o s ita e ). S p e õ B c  g ra v ity  b e tvveen
0 . 9 1 4 .a n d  0 .9 2 4  a t 2 0  d e g re e s . S to re  in  a irtig h t c o n ta in e rs . 
P ro te c t h o m  lig h t.

Pro/ỉ/e
S u n flo w e r o il is  th e  S x e d  o il e xp re sse d  fro m  th e  Irn its  o ỉ 
Helianthuí annuus. I t  is  u se d  a s a  sa la d  o il a n d  in  
p h a rm a c e u tic a l p re p a ra tio n s . I t  is  r íc h  in  lin o le ỉc  a d d  
(p . 2 5 0 9 .2 ).

M u h ip le  s d e ro s is . A s  d isc u sse d  o n  p . 9 9 6 .3 , th e  ro le  o f 
d ie ta ry  U p id s in  m u ỉt ip le  s d e ro s is  re m a in s  to  b e  p ro v e n . 1 

a ỉth o u g h  m a n y  p a tie n ts  m o d iỉy  th d r  d ie tỉ an d  ta k e  su p - 
p le m e n ts  o ỉ s u n flo w e r a n d  o th ẽ r o ils . O n e  stu d y  sh o w e d  a 
re d u c tio n  in  s e v é r íty  a n d  d u ra tio n  o f re la p se  in  p a tie n ts  
ta k in g  lin o le ic  a d d  su p p le m e n ts  (a s  su n H o vve r o il) . 1 

A n o th e r1 re p o n e d  b e n e S t in  p a tie n ts  w h o  lú n ite d  th e ứ  
in ta k e  o ỉ d le ta ry  sa tu ra te d  ía tty  a d d ỉ a n d  su p p le m e n te d  
th e ữ  d ỉe t w ith  p o ly u n sa tu ra te d  ía tt y  a d d s . A  sy ste m a d c  
re v ie v v 4  o í th e  re la tio n s h ip  b e tv ve e n  d ie ta ry  in te rv e n tio n s  
(in d u d in g  lỉn o le ic  a d d  g iv e n  a s s u n flo w e r o ils ) a n d  m u lti-  
p le  s d e ro á s  co n d u d e d  th a t th e re  w a s in s u ỉS d e n t e v id e n c e  
to  d e te rm in e  th e ữ  b e n e h ts  o r r is k s .

1. Anoaymous. Lipids and multiple sderoris. Lanetí 1990; 336:25-6.
2. MỈHar JHD, tí  ãỉ. Doụble-bỉỉnd ưỉaỉ af lỉnoleate supplemematíon oỉ the 

diet In multtple sderòsU. BầU 1973; 1: 765-8.
3. Swank KU Dugan BB. Effea oỉ k>w saturated ỉat dỉet in earỉy and ỉate 

caaes af muhiple sderosỉs. Lanett 1990; 336: 37-9.
4. Parinottỉ M. tíaL  Dỉetary intervendoos ỉor multipỉe sderosis. Araỉlable 

ỉn The Coduane Databàse ai Systematỉc Revỉem; Issue 1. Chkhesten 
John WUey; 2007 (accessed 22/04/08).

P r e p a r o t i o n s
P ro p r ia k iy  P rep arako n s (detaỉls a re  g iven  in  V olum e B)

S ÌnQ ÌM igndM it P rep o rah o n s. Singapore: Lubrexỷ.

M ubi-« ig red w n t P ro p o rctia ro . Auttria: Pelsana M ed; P in im ent; 
Fr.: M enolistica; O ro p u n  Trigopax; Ger.: K n d p p  A m ika Salbe 
S; Hong Kong: S aiỹukei P anax  G inseng; Bung.: Pelsano M ed; 
P d s a n õ  M ed; Inãia: Alovit-AP; ItaL: DBA; NZ: S n o rn ư ; Phi 
Upp.: N utri-A id; Singapore: S noreeze; Switz.: H uiỉe de m iheper- 
tu is A. V ogd  (h u ile  de SL Jea n ); Pelsano; Pelsano; Turk.: 
S norelesi; UK: G oodnight S topSnore; Snor-A w ay.

Tagotose
D-/yxt>-héxũlose;,ctràgạtosé; ìagatDsurõ; Tagatoza; Tararcaa: 
G Á A - 1 8 a 2 'v T - - 7 ; - , ; .
CAS.-Í- S7^I:0ặàgatosể)):.ĩ7598-8}ịầ(a.-Tagaừ}Se).
u m ~ T 7 A 2 ơ m s Y .^  - , .r  - , .

P h a rm a o o p o e ia s . In  USNF.

U S N F  3 1 : (T a g a to se ). T a g a to se  is  a  k e to h e x o se , a n  e p ỉm e r o í 
ỉru c to s e  in v e rte d  a t C -4 . I t  is  o b ta in e d  fro m  g a lac to se  b y  
iso m e rỉs a tio n  u n d e r a lk a lin e  c o n d itio n s  in  th e  p re se n c e  ôi 
c a ld u m . W h ite  o r a lm o st w h ite  c ry s ta ls , h a v in g  a  sw e e t 
ta s te . V e ry  so lu b le  in  w a te r ; v e ry  s lig h tly  so lu b ỉe  in  a lc o h o l.

Protìle
T a g a to se  is  a  n a tu ra ỉly  o c c u rrin g  m o n o sa c c h a rid e , p ro d u ce d  
c o m m e rd a lly  ỉro m  la a o s e . I t  is  9 2  %  a s s w e e ta s  su c ro se , b u t 
c o n ta in s  fe w e r c a lo rie s . I t  m a y  b e  u se d  a s a  sw e e te n e r in  
ío o d s , b e ve ra g e s, to o th p a ste , m o u th w a s h e s , a n d  m e d id n e s .

Threonine /BAN’, USAN, riNNì

-Ệ -M e ở iịÉ lsẹ rin e k  f ; iT ív ; ,:T h re o n irv c u íIh fe o n in e -t 'T h ré o n ín e r
íh f» n ìn ũ m ^ J r e ô r fin l;- ĩ,J r ^ ii^ - ^ rT O n rn à ^ ^ re ọ r ịÌn a s }

fc -2 -A ộ iĩn õ -3 -h y d ro x y b ủ ty ríc á c |d ..•  Ị
ChỬẠ=f1.Ị9.1• a v r  V  r A T - :,v .
W B ỳ 2 rJ ^ ( L - ữ i r e < ^ i r K ) ; ậ ^ ị ( ả S r ữ ^ m ỉ  . 7  J 
A jtíỊ ^ 2 Z D M Ỉ 9 0 S . .  ^ 7 . ^ 1  < ^  .  .  J

P h a n m c o p o e ta s . In  Chín., Eur. (se e  p . v i i ) , Jpn. a n d  us. 
P h . E u r . 8 :  (T h re o n in e ). P e rm e n ta tio n  p ro d u c t, e x tra c t o r 
h y d ro ly sa te  o f p ro te in . A  w h ite  o r a lm o st w h ite , a y s ta llin e  
p o w d e r o r c o lo u rle ss  c ry s ta ls . S o lu b le  in  w a te n  p ra c tic a lly  
in so lu b le  in  a lc o h o l. A  2 .5 %  s o lu tỉo n  in  w a te r h a s a  p H  o f
5 .0  to  6 .5 . P ro te a  h o m  lig h c
U S P  3 6 : (T h re o n in e ). W h ite , o d o u rle ss  c ry s ta ls . F re e ly  
so lu b le  in  vva te n  in s o lu b le  in  d e h y d ra te d  a lc o h o l in  
d tlo ro ío rm , a n d  in  e th e r. p H  o ỉ a  5 %  so lu tio n  in  w a te r is  
b e n ve e n  5 .0  an d  6 .5 .

Proỉile
T h re o n in e  is  a n  a m in o  a d d  th a t is  a n  e s se n tía l c o n s titu e n t o f 
th e  d ie L  I t  is  u sed  a s a d ie ta ry  su p p le m e n t.

T h re o n in e  h as b e e n  ìn v e s tig a te d  fo r th e  ư e a tm e n t o f 
v a rio u s  sp a s tic  d iso rd e rs .

D L-T h re o n in e  h a s b e e n  u sed  in  to p ic a l p re p a ra tio n s  fo r 
s k in  d iso rd e rs .

P re p a ro t io n s

Proprietary Preporolions (d e ta ils  a re  g iven  in  V o lu m e B )

MuhHngredient Preparatiom. Arg.: C ica tre x  B io d c  AustraL: 
C ic a tr in t; Braz.: C ica tre n e ; IrL: C ic a tr in t ; ItaL: C ica tre n e ; 
P o rt : O c a trín : Rus.: B io tre d in  (BHOip eaiu t) ; S M /r.: C ic a ttm f, 
Switz.: C ic a tre x ; Thau: G e n q u in .

T y r o s in e  /B A N , USAN rtNNỊ

T irõ s in a ;„ 'Ịlro z in ; 1 lro z in a s ; T y iỊ T y ro sh n i; T y ro s in ; L -T y ro ã n e ; 
7 rỵ ir()s in u rn ;Jy ro z y n a ;Jft,T jỊp 0 3 tiH ..,,, - r  
y 2 -A Tn ino 73-<4 -h ýd ro x yp h e riy 0 p ro p io n K : a õ d  ^ , ,
,C 9 H itN C ^ = l8 1 ^  ĩ  . . .  ’ r'c  . i  ” r _
‘-CAS.-T*6&-Ỉ8-4:.5S<VỊ-7’r
-UNO — 42HK56048U:.■>* *•? •>' . 0 - <■ .. . >
P h ạ rm a c o p o e ia s . In  ƠIỨL, Eur. (se e  p . v ã i), Jpn, a n d  u s. 
P h . E u r . 8 :  (T y ro s in e ). A  v v h ite  o r a lm o st v v h ite , c ry s ta llin e  
p o vvd e r o r c o lo u rle s s  c r y s ta lỉ. V e ry  s lig h tly  so lu b le  in  w a te n  
p ra c tỉc a lly  in s o lu b le  in  a lc o h o l. I t  d isso lv e s  in  d ilu te  m in e ra l 
a d d s  an d  in  d ilu te  S o lu tio n s o f a lk a li h y d ro x id e s . P ro te a  
b o m  lig h L
U S P  3 6 : (T y ro s in e ). W h ite , o d o u rle ss c ry s ta ls  o r c ry s ta llin e  
p o w d e r. V e ry  s lig h tly  so lu b le  in  w a te n  in s o lu b le  in  a lco h o l 
a n d  in  e th e r.

Profi'/e
T y ro s in e  is  a n  a ro m a tic  n o n -e sse n tia l a m in o  a d d . I t  is  u sed  
a s a  d ie ta ry  su p p le m e n t. T h e  so d iu m  s a lt h a s a lso  b een  u se d .

P h e n y lk e lo n u ría . T y ro s in e  w a s n o t a n  e ffe c tiv e  a lie m a tiv e  
to  a  d ie t lo vv in  p h e n y la la n in e  in  p a tỉe n ts  v v ith  p b e n y l-  
k e to n u ría , see  u n d e r A m ỉn o  A d d  M e ta b o lic  D iso rd e rs . 
p . 2 0 4 2 .2 .

P r e p a r a lio n s

P ro p ria ta ry  P re p o ratio iis (d e ta ils  a re  g ive n  in  V o lu m e  B )

M ulti-ing red ient  P rap a ra tio n s. Austral.: A u ssie  T a n  P re -T a n t; 
PM  L iỉe P ro  M a x fo r M en : PM  L iỉe P ro  M ax fo r W o m en ; P ro - 
sense ỉo r M e n f; P rosense ỉo r W o m e n f; Z e llu le a n  w ith  E s d n t; 
Pr.: D yn ab ian e ; H b ro m ya lg in e  F o rc  F ib ro m y a lg in e ; P h y to za c  
S ilin o v e a ; ĩndla: Ip re g ; Id a ce n tre x ; Ináơn.: Fem o sa ; PorL: R ila s- 
t il D erm o  S o la r Ukr.: Súũ m o l (CTHệnM Qn); USA: A d re n o id .

Tricaprylin
AC-1202; Capiyllc Acid Trigiyceride; Caprylic Triglyceride; 
Cạptylidene; Glycerin Tríaprylate; lA3-Trfcapryloylglycerol. 
Glyceryl trioctanoate; Proparíe-1Z3-trlyl trioctanoáté.
C»H5oDí =470.7 ...................
06-538-23 -8 .
UNIỊ —  6P9285898&

NOTE. T h e  n a m e  K e ta sy n  h a s b e e n  u sed  a s a ư a d e  m a rìt ỉo r 
tr ic a p ry lin .

Profi'/e .
T ric a p ry lin  is  a  m e d iu m -c h a in  tr íg ly c e rid e  w h ic h  is  
m e ta b o lise d  to  k e to n e  b o d ìe s, p ro v id in g  a n  a lte m a tìv e  
e n e rg y  su b stra te  to  g lu co se ; it  d e v a te s  se ru m -k e to n e  le v e ls  
an d  is  p ro m o te d  fo r u se  in  th e  d in ic a l d ie ta ry  m an a g e m e n t 
o í p a tie n ts  v v ith  A k h e im e rís  d ise a se . I t  h a s  b e e n  su p p lie d  as 
a  p o w d e r ío rm u la tio n  in  10  o r 4 0  g sa c h e ts  c o n ta in in g  5 o r 
2 0  g o f tr ic a p ry lin , re s p e c tiv e ly . ỉt  ìs  g iv e n  a s a n  o ra l d o se  o f 
2 0  g tr ic a p ry lin  d a ily , p re íe ra b ly  w ith  o r a lte r  a  fu ll m e a l 
(u s u a lly  b re a lđ a s t o r lu n d i) . T h e  m a in  a d v e n e  e ã e c t ỉ a re  
g a s tro in te s tin a l su c h  a s d ia rrh o e a , H a tu le n ce , o r d y sp e p sia . 
A  s ta rtin g  d o se  o f 5 g  t r ic a p ry lin  d a iỉy , in c re a se d  g ra d u a lly  
o v e r 7  d a y s a s to le ra te d , m a y  m in im is e  th e se  e ííe c ts . I t
should be  used w ith  cautíon  in  patìen ts a t risk of 
k e to a d d o sis .
R e íe re n c e s .

1. Cotanúni IX . a  ti. HypomeuboUsn u  a thenpeutic target in 
Atabeimei'! àìsetíe. BMC N eum d 200S; > (suppl 2): SI6.

2. Hmdenan sr. 0  tỉ. Study aỉ the ketotenỉc Ifen t AC-1202 in mílđ to
modente Aliheimer'! disemse: 1  nndaaáLeá. doable-blind. placebo- 
oonnoUed, multícenter tiUL NiarMHtB (LnuO 2009; 31.

P r e p a r a t i o n s
P ro p rie ta ry  PpBporahons (d e ta ils  a re  g iv o i in  V o lu m e B ) 

Singlo-H igrodM nl ProparaiionSn USAi Axơoã.

Tuna-liver Oil
Tunny-rryer Oil. I

Tuna-liver oil is a source oỉ Yitamin D (p. 2112.3) and 
vitamin A (below). It also oontaỉns severai essential ỉatty 
atíds. It is used, similarly to cod-liver OA (p. 2056.3), as a 
nutritional supplement and has been used ỉn skin disorders.

Preparations
h o p ríe h a y  P rap o ra to n s (d e ta ỉỉs  a re  g ivcn  in  V o ỉu m e B ) 

M ufehngracfiont Prqpom liuoE.  AmtraL: Fem m e P lu s f.

Vòline IBAN. USAN. riNNI

a-Aminoisovaleric Acid; V; Val; Valilni; Valín; Vallna; Valinas; L- 
Vallne; Valinum; BamiH.
(S)-2-Amino-3-methylbutanoic acid.
•CsHiiN0j=117.1 
C Á S—  72-18-4. 
u m —  HG18B9YRS7.

P h a rm o c o p o e ia s . In  Chát.. Eur. (se e  p . v ii) , Jpn, a n d  us. 
P h . E u r . 8 :  (V a lin e ) . P e rm e n ta tio n  p ro d u c t, e x tra c t o r 
h y d ro ly sa te  o ỉ p ro td n . A  v v h ite  o r a lm o st w h ite , a y s ta llin e  
p o w d e r o r c o lo u ríe ss  c ry s ta ls . S o lu b le  in  w a te n  v e ry  s lig h tly  
so lu b le  in  a lc o h o l. P ro te c t h o m  lig h t.
U S P  3 6 : (V a lin e ) . W h ite , o d o u rie ss c ry s ta ls . S o lu b le  in  
w a te n  p ra c tica U y  in so lu b le  in  a lc o h o l, in  a c e to n e , a n d  in  
e th e r. p H  o f a  5 %  so lu tìo n  in  w a te r is  b e tw e e n  5 .5  a n d  7 .0 .

Prọfi/ẹ s
V a lin e  is  a  b ra n c h e d -c h a in  a lip h a tìc  a m in o  a d d  th a t is  a n  
e s se n tia l c o n s titu e n t o i  th e  d ie t. I t  is  u sed  a s a  d ie ta ry  
su p p le m e n L  I t  is  a lso  a n  in g re d ie n t o f se v e ra l p re p a ra tio n s  
th a t h a v e  b e e n  p ro m o te d  fo r d iso rd e rs o f th e  liv e r .

P r e p a r a t i o n s
P ro p ríe ta ry  P rep o ratio ns (d e ta ils  a ie  g iven  in  V o lu m e B )

Muh i in grndĨBn t P rap am lio n s . Pr.: R e v ita lo se ; Ger.: F a llca m in ; 
ItaL: Iso b ra n ch ; Iso ra m ; Sa rg en o r S p o rtỷ .

V i t a m i n  A  ỊUSANI
■' ■ ■■ i ■!

AntỊxé/ophtnalrnic Vitamín; A-vitamỉini; A-vỉtamin; Axer- 
opỊhthÒỊtỊn; Oleovrtaậiin Aí.Retinol (BAN); Retinol (riNN); 
l^noỉpR^nolurnpVltaniin A.Alcohol; Vitamina A; Vrtaminas 
A;VÌịarTÌIne Vitamìnùm A' Witamina A; PeTMHOn. 
ĩ  5-Apo-pecaroteri-l 3,7-Dimethy!-9-(2,6,6-ứimethylcy-

-tetraen-1-ol.

Amr~A1lCAOĩ;DỈẩÌỂOZROỈAXOZ-SOỊXA02 
ATCVet — QAl ÌCA01‘?miOAD02; QROỈAX02; QS01XA02 
ỊINỊI — 81G40H880T ịvitamin A); G2SHQXKK91 (retínoì).

dahex-lỉ-enyOnona-Mậa 
C^*P=286J>- .

D e s c r ip t io n . V ita m in  A  is  g e n e ra lly  u se d  in  th e  fo n n  o ỉ 
e s te rs . su c h  a s th e  a c e ta te , p a lm ita te , a n d  p ro p io n a te .

V ĩta m ỉn  A  A c e ta te . R e tin o l A c e ta te ; R e õ n y l A c e ta te ; 
C b H h O , = 3 2 8 .5 ; C A S  —  1 2 7 -4 7 -9

V ỉta m in  A  P a lm ita te . R e tìn o l P a lm ita te ; R e tìn y l P a lm i-  
ta te ; C jA oO j  =  5 2 4 .9 ; C A S  —  7 9 -8 1 -2

V ita m in  A  P ro p io n a te . R e tin o l P ro p io n a te ; R e tin y l 
P ro p io n a te ; C 2JH M0 2 = 3 4 2 .5 ; C A S  —  7 0 6 9 -4 2 -3 .
P h a rm o c o p o e ia s . In  Eur. (se e  p . v ó i), us, a n d  Vừt., v v h ic h  

I p e rm it re tin o l o r its  e s te rs .

All cross-reíerences reíer to entries in Volume A
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Chin. in d u d e s  a m o n o g ra p h  ỈOT th e  a c e ta te . Jpn in d u d e s  
m o n o g ra p h s fo r th e  a ce ta te  a n d  th e  p a lm ita te .
Br. in d u d e s  a  m o n o g ia p h  fo r a  n a tu ra l e s te r c o n c e n tra te . 
Eur. a lso  in d u d e s  m o n o g ra p h s ỉo r  s y n th e tic  co n c e n tra te s in  
a n  o ily  ỉo n n , a  p o vvd e r ỉo rm , a n d  a  so lu b ilisa te /e m u ls io n . 
Int. in d u d e s  a n  o ily  c o n c e n tra te d  fo rm .
T h e  B P  2 0 1 4  S ta te s th a t th e  te rm  'R e tin o l' i ỉ  u se d  v r ith in  B P  
tit le s  ỉo r  p re p a ra tio n s  c o n ta in in g  s y n th e tìc  e s te r(s ) an d  th e  
te rm  'V ita m in  A ' w ith in  th e  B P  t it le  fo r th e  p re p a ra tio n  
c o n ta in in g  m a te ria l o ỉ n a tu ra l o rig in .
P h . E u r . 8 :  (V ita m in  Ạ ) . U n d e r th e  n am e  V ita m in  A  a re  
in d u d e d  a  n u m b e r o í su b sta n c e s o ỉ v e ry  s im ila r s tru c tu re  
(in d u d in g  (Z )- is o m e rs ) to u n d  in  a n im a l d ssu e s a n d  
p o sse ssin g  s im ila r  a c t iv ity . T h e  p rin d p a l an d  b io lo g ic a lly  
m o st a c tỉv e  su b sta n c e  is  a U -(E ) re t in o l.
V ita m in  A  is  g e n e ra liy  u se d  in  th e  ío n n  o f e ste rs su c h  a s th e  
a c e ta te , p ro p io n a te , an d  p a lm ita te . S y n th e tic  re tm o l e ste r 
re íe rs  to  a n  e s te r (a c e ta te , p ro p io n a te , o r p a lm ita te ) o r a 
m ix tu re  o f s y n th e tic  re t in o l e ste rs .
R e tin o l a ce ta te  o cc u rs  a s p a le  y e llo w  c ry s ta ls . M .p . a b o u t 6 0  
d e g re e s ; o n ce  m e lte d  it  te n d s to  y ie ld  a  su p e rco o le d  m e lt. 
R e tin o l p ro p io n a te  o cc u rs a s a  re d d ish -b ro w n  o ily  liq u id . 
R e tin o l p a ln ũ ta te  o cc u rs  a s a fa t- lik e , lig h t y e llo w  s o lid , o r as 
a  y e llo w  o ily  liq u id , ư m e lte d . M .p . a b o u t 26 d eg rees. A ll 
re t in o l e ste rs--a re  p ra c tic a lly  in so lu b le  in  v va te r; so lu b le  o r 
p a rtly  so lu b le  in  d e h y d ra te d  a lc o h o l; m isd b le  vv ith  o rg a n ic  
so lv e n ts .
S to re  in  a irtig h t c o h ta in e rs . P ro te a  h o m  lig h t  O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ỉd  be u se d  as 
so o n  a s p o ss ib le  a n d  à n y  p a rt o f th e  co n te n ts n o t u sed  
sh o u ld  b ẽ p ro te c te d  b y  a n  a tm o sp h e re  o f in e rt g as.
P h . E u r . 8 :  (V ita n iin  A  C o n c e n tra te  (O fly  F o rm ), S y n th e tic ; 
V ita m in u m  A  D e n sa tu m  O le o su m ; S y n th e tìc  R e tin o l 
C o n c e n tra te  (O ily  F o rm ) B P  2 0 1 4 ). I t  is  p re p a re d  fro m  
s y n th e tic  re t in o l e s te r a s is  o r b y  d ilu tio n  w ith  a  su ita b le  
ve g e ta b le  o il. I t  c o n ta in s  n o t le s s  th a n  500  0 0 0  u n its  o ỉ 
v ita m in  A  p e r g . I t  is  a  y e llo w  o r b ro v v n ish -y e llo tv , o ily  
liq u id ; p ra c tic a lly  in so lụ b le  in  w a te n  so lu b le  o r p a rtly  
so lu b le  in  d e h y d ra te d  a lco h o b  m isd b le  w ith  o rg a n ic  
s o lv e n ts . P a rt ia l c ry s ta llis a t io n  m a y  o cc u r in  h ig h ly  
c o n c e n tra te d  S o lu tio n s .
S to re  in  a irtig h t c o n ta in e rs . P ro te c t Ễrom  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ld  b e u se d  a s 
so o n  a s p o ssib le  an d  a n y  p a rt o f th e  co n te n ts n o t u se d  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a tm o sp h e re  o f in e rt g as. 
P h . E u r . 8 :  (V ita m in  A  C o n c e n tra te  (P o w d e r F o rm ), 
S y n th e tic  V ita m in u m  A  P u lv is ; S y n th e tic  R e tin o l C o n - 
c e n tra te  {P o w d e r F o rm ) B P  2 0 1 4 ). I t  is  o b ta in e d  b y  
d isp e rs in g  a  s y n th e tic  re t in o l e ste r in  a  m a trix  o f g e la tin  o r 
a ca d a  o r o th e r su ita b le  m a te ria l. I t  c o n ta in s  n o t le ss  th a n  
2 5 0  0 0 0  u n its  o f v ita m in  A  p e r g . I t  is  a  y e llo v v ish  p o vvd e r 
u s u a lly  in  th e  fo rm  o ( p a rtid e s  o f a lm o st u iũ ỉo n n  s iz e . 
P ra c t ic a lly  in so lu b le  in  w a te r o r m ay  sw e ll o r fo rm  a n  
e m u ls io n , d e p e n d in g  o n  {o rm u la tio n .
S to re  in  a irtíg h t c o n ta in è rs . P ro te a  fro m  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ld  be u se d  as 
so o n  as p o ssib le  a n d  a n y  p a rt o f th e  c o n te n ts n o t u se d  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a u n o sp h e re  o ỉ in e rt g a s. 
P h . E u r . 8 :  (V ita m in  A  C o n c e n tra te  (S o lu b ilis a te /  
E m u ls io n ). S y n th e tic  V ita m in u m  A  in  A q u a  D isp e rg ib ile ; 
S y n th e tic  R e tin o l C o n c e n tra te , S o lu b ỉlisa te /E m u ls io n  B P  
2 0 1 4 ). I t  is  a liq u id  fo rm  (v v a te r is  g e n e ra lly  u sed  as s o lv e n t) 
o f s y n th e tic  re t in o l e ste r an d  a su ita b le  s o lu b ilis e r. It  
c o n ta in s  n o t le ss  th a n  1 00  0 0 0  u n its  o f v ita m in  A  p e r g . I t  is  a 
y e llo w  o r y e llo v v ish  liq u id  o f v a ria b le  o p ale sce n ce  an d  
v is c o s ity . H ig h ly  c o n c e n tra te d  S o lu tio n s m ay  b ecom e d o u d y  
a t lo w  te m p e ra tu re s o r ta k e  th e  fo rm  o f a g e l. A  m ix tu re  o f 
1 g w ith  lOm L of w ater previously warm ed to 50  degrees 
g iv e s a lte r c o o lin g  to  2 0  d e g re e s, a u n ito rm . s lig h tly  
o p a le sc e n t a n d  s lig h tly  y e llo v v  đ isp e rs io n .
S to re  in  a irtig h t c o n ta in e rs . P ro te c t fro m  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  c o n te n ts sh o u ld  be u se d  as 
so o n  a s p o ssib le  a n d  a n y  p a rt o f th e  co n te n ts n o t u sed  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a tm o sp h e re  o f ỉn e rt g as.
B P  2 0 1 4 : (N a tu ra l V ita m in  A  E s te r C o n c e n tra te ). It  c o n sists 
o f a n a tu ra l e s te r o r a m ix tu re  o l n a tu ra l e ste rs o f re tin o l o r 
o f a  so lu ú o n  o f th e  e s te r o r m ix tu re  o f e ste rs in  a ra c h is  o il o r 
o th e r su ỉta b le  v e g e ta b le  o il. Í t  c o n ta in s  n o t le ss  th a n  
4 8 5  0 0 0 u n its  o f v ita m in  A  p e r g . I t  is  a y e llo w  o il o r a 
m ix tu re  o f o il a n d  c ry s ta llin e  m a te rìa l w ith  a  fa in t o d o u r. 
P ra c t ic a lly  in s o lu b le  in  w a te r ; so lu b le  o r p a rtly  so lu b le  in  
a lc o h o l’ m is d b le  w ith  c h lo ro ỉo rm , w ith  e th e r, an d  w ith  
p e ơ o le u m  s p ir it . S to re  in  a ứ tig h t c o n ta in e rs  a t 8  d eg rees to  
15 d e g ré e s . P ro te c t ừ o m  lig h t.
U S P  3 6 : (V ita m in  A ) . I t  m a y  c o n s is t o f re tin o l o r it s  e ste rs 
ỉo rm e d  fro m  e d ib le  ỉa tty  a d d s , p r in d p a lly  a c e tic  an d  
p a lm itic  a d d s . In  liq u id  fo rm , it  is  a  lig h t y e llo w  to  re d  o il 
th a t m a y  s o lid iíy  u p o n  re frig e ra tio n . In  so lid  ío rm , h a s th e  
a p p e a ra n ce  o f a n y  d ilu e n t th a t h a s b e e n  ad d ed . I t  m ay  b e 
p ra c tic a lly  o d o u rle ss  o r m a y  h a v e  a m ild  fìs h y  o d o u r b u t n o

ra n d d  o d o u r o r ta s te . I t  is  u n s ta b le  in  a ir  a n d  lig h t. In  lỉq u id  
ỉo rm . it  is  in so lu b le  in  w a te r a n d  in  g ly c e ro l; so lu b le  in  
d e h y d ra te d  a lc o h o l a n d  in  v e g e ta b le  o ils ; v e ry  so lu b le  in  
c h lo ro ío rm  a n d  in  e th e r. In  so lid  fo rm . m a y  b e  d isp e rs ib le  in  
w a te r . S to rè  in  a irtig h t c o n ta in e rs , p re ỉe ra b ly  u n d e r a n  
a tm o sp h e re  o ỉ in e rt g a s. P ro te c t fro m  lig h t.

Ưnị/s
T h e  In te rn a t io n a l S ta n d a rd s  fo r v ita m in  A  a n d  ỉo r  
p ro v ita m ỉn  A  w e re  d isc o n tin u e d  in  1 9 5 4  a n d  1 95 6  
re sp e cd v e ly  b u t th e  In te rn a tio n a l u n its  ío r  th e se  su b sta n ce s 
h a v e  c o n tin u e d  to  b e w id e ly  u se d . In  1 9 6 0 -1 , th e  W H O  
E x p e rt C o m m itte e  o n  B io lo g ic a l S ta n d a rd iz a tio n  sta te d  th a t 
th e  In te rn a tio n a l u n it fo r v ita m in  A  is  e q u iv a le n t to  th e  
a c t ìv ity  o f 0 .0 0 0 3 4 4  m g o f p u xe  alỉ-trans v ita m in  A  a ce ta te  
a n d  th e  In te rn a tio n a l u n it fo r p ro v ita m in  A  is  e q u ív a le n t to  
th e  a c t iv ity  o f 0 .0 0 0 6  m g o f p u re  aũ-trans p -ca ro te n e .

T h e  a c t ív ity  o f o n e  In te rn a tio n a l u n it is  c o n ta in e d  in  
0 .0 0 0 3  m g o í aìl-trans re t in o l, in  0 .0 0 0 5 5  m g o ỉ áll-tram  
re tin o l p a lm ita te , an d  in  0 .0 0 0 3 5 9  m g  o f aìl-ưans re t in o l 
p ro p io n a te .

T h e  U S P  3 6  d e fin e s 1 U S P  u n it a s e q u a l to  th e  b io lo g ic a l 
a c t ív ity  o f 0 .0 0 0 3  m g o t  th e  aỉl-a-ans iso m e r o f re tin o L  a n d  is  
e q u iv a le n t to  th e  In te rn a tio n a l u n it

V ita m in  A  a c t iv ity  in  ỉo o d s is  c u rre n tly  e xp re sse d  in  
te rm s o f re tin o l e q u iv a le n ts : 1 re t in o l e q u iv a le n t is  d e lin e d  
as 1 m ic ro g ra m  o f a ll-trans re t ln o l, 6  m ic ro g ra m s o f a ll-trans 
b eta  c a ro te n e , o r 1 2 m ic ro g ra m s o l o th e r p ro v ita in in  A  
c a ro te n o id s .

Uses and Adminisừation
V ita m in  A , a  ía t-so lu b le  v ita m in , is  e sse n tia l ío r  g ro vv th , fo r 
th e  d e ve lo p m e n t an d  m a in te n a n c e  o f e p ith e lia l tis s u e , an d  
fo r V is io n , p a rtic u la r ly  in  d im  lig h L  V ita m in  A  d e fid e n c y  
d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  is  in a d e q u a te  an d  is  se e n  
m o re  h e q u e n tly  in  y o u n g  c h ild re n  th a n  in  a d u lts . I t  is  ra re  
in  d e ve lo p e d  c o u n trie s  b u t re m a in s  a m a jo r p ro b le m  in  
m a n y  d e ve ỉo p in g  c o u n trie s . P ro lo n g e d  d e S d e n c y  le a d s to  
x e ro p h th a lm ia  o r 'd ry  e y e ', th e  in it ia ỉ sym p to m  o f w h ic h  is  
n ig h t b lin d n e ss  w h ic h  m a y  p ro g re ss to  se v e re  e y e  le s io n s  
an d  b lin d n e s s . O th e r sym p to m s in d u d e  ch an g e s in  th e  s k ìn  
an d  m u co u s m e m b ra n e s.

V ita m in  A  is  u sed  in  th e  tre a tm e n t an d  p re v e n tio n  o ỉ 
v ita m in  A  d e fid e n c y . I t  m a y  b e g iv e n  o ra ũ y  in  a n  o il-  o r 
w a te r-b a se d  ío rm , th e  o il-b a se d  g e n e ra lly  b e in g  th e  
p re íe rre d  ty p e . I t  c a n  a lso  b e  g iv e n  b y  in tra m u sc u la r 
in je c tio n  o ỉ a  v v a te r-m isd b le  ío rm ; o il-m isd b le  p re p a ra d o n s 
o í v ita m in  A  a re  p o o rly  ab so rb ed  h o m  in je c tio n  s ite s  a h e r 
in tra m u sc u la r in je c tio n  a n d  a re  n o t u s u a lly  g iv e n  b y  th is  
ro u te . F o r íu rth e r d e ta ỉls  c o n c e m ln g  v ita m in  A  su p p le - 
m e n ta tio n , in d u d in g  d o ses ío r  th e  ơ e a tm e n t an d  p ro p h y - 
la x is  o f x e ro p h th a lm ia , see  p . 2 1 0 1 . 1 .

V ita m in  A  su p p le m e n ts a re  o fte n  g iv e n  to  p a tie n ts  w ith  
p rim a ry  b ilia ry  d rrh o s is  o r c h ro n ic  c h o le s ta tic  liv e r  d ise a se  
a s d e íid e n d e s  a re  co m m o n  in  th e se  d iso rd e rs . A n  
in tra m u sc u la r do se o f lO O O O O u n its e v e ry  2  to  4  m o n th s 
h a s b e e n  su g g ested . F o r d o ses in  c h ild re n , see  b e lo w .

V ita m in s  A  an d  D  h a v e  b e e n  u se d  to g e th e r in  c re a m s o r 
o in tm e n ts  in  th e  tre a tm e n t o f m in o r s k in  d iso rd e rs 
in d u d ỉn g  a b ra s io n s . V ita m in  A  h a s a lso  b e e n  u sed  a lo n e  
to  tre a t v a rio u s  sk in  d iso rd e rs  in d u d in g  a cn e  an d  p so ria s is . 
It  h a s b een  tr ie d  in  p a tie n ts  w ith  re t in it is  p ig m e n to sa  to  
re ta rd  th e  d e c lin e  in  re t ín a l fu n c tio n .

Administration in children. V ita m in  A  su p p le m e n ta tio n  
m ay  be re q u ire d  in  c h ild re n  w ith  c h o le s ta tic  liv e r  d ise a se ; 
th e  BNFC su g g ests a n  in tra m u s c u la r do se o f 5 0 0 0 0 u n its  
o n ce  m o n th ly  in  n e o n a te s a n d  c h ild re n  aged  u p  to  1 y e a r 
to  p re v e n t d e iìc ìe n c y  in  co m p le te  b ilia ry  o b stru c tio n .

F o r fu rth e r d e ta ils  c o n c e m in g  v ita m in  A  su p p le m e n ta - 
tion in  d eữãency  States, see below .

Deíidency S ta te s . V ita m in  A  d e lid e n c y  is  re la t iv e ly  ra re  in  
d e ve lo p e d  c o u n trie s  a n d  is  u s u a lly  o n ly  se e n  in  c e rta in  
m e d ic a l c o n d itio n s su c h  a s b ilỉa ry  d rrh o s is  o r c h o le s ta tic  
ja u n d ic e . H o vve ve r, it  is  a c o n tin u in g  p ro b le m  in  m an y  
d e ve lo p in g  c o u n trie s  a n d  c h ild re n  a p p e ar to  b e  p a rtic u -  
la r iy  v ũ ln e ra b le .

In  d e v e lo p in g  c o u n tx ie s  vvh e re  d ie ta ry  in ta k e  is  o fte n  
le ss  th a n  d e s ira b le , ín ỉe c tio n s  su c h  a s m e a s le s , a cu te  
re s p ira to ry  d ise a se s, a n d  d ia rrh o e a  c a n  b e m a jo r p re d p ita t-  
in g  ỉa c to rs  o f v ita m in  A  d e H d e n c y . T h u s  W H O  h a v e  ta rg e te d  
e lim in a tio n  o f v ita m in  A  d e h d e n c y  a s a n  im p o rta n t stra te g y  
in  c h ild  h e a lth , 1-2 a n d  a s p a rt o f th e  E xp a n d e d  P ro g ram m e 
o n  Im m u n iz a tio n . T h e y  re co m m e n d  th e  u se  o f v ita m in  A  
su p p le m e n ts in  th e  tre a tm e n t o ỉ v ita m in  A  d e C d e n cy  a n d  to  
p re v e n t v ita m in  A  d e h d e n c y  w h e re  th e  p e rio d ic  u se  o f 
su p p le m e n ts is  d e te rm in e d  to  b e  th e  m o st ỉe a s ib le  an d  
e h e c tỉv e  m e th o d  o ỉ im p ro v in g  v ita m in  A  s ta tu s .
•  In  univtrsaỉ dừtribution programmes, i ỉ  su p p le m e n ta l do ses

a re  g iv e n  to  a ll c h ild re n  u p  to  th e  ag e o f 5 a t a d o se  o f
2 0 0  0 0 0  u n its  e v e ry  4  to  6  m o n th s , w ith  in ỉa n ts  b e tvveen
th e  ag es o f 6  an d  1 2  m o n th s re c e iv in g  h a lf th is  d o se .
In ía n ts  ag ed  le ss  th a n  6  m o n th s m a y  re c e iv e  5 0  0 0 0  u n its

ư  th e y  a re  n o t b re a st íe d  o r ư  th e y  a re  b re a s t fe d  a n d  th e h  
m o th e rs h a v e  n o t re c e iv e d  su p p le m e n ta l v ita m in  A . I f  
d in ic a l s ig n s o f v ita m in  A  d e h d e n c y  a re  e v id e n t a t th e  
tim e  o ! ro u tin e  su p p le m e n ta tio n . tre a tm e n t sh o u ld  be 
g iv e n  as d e sc rib e d  u n d e r X e ro p h th a lm ia , p . 2 1 0 1 .1 . 
M o th e rs sh o u ld  re c e iv e  2 0 0  0 0 0  u n ỉts  v v ỉth in  6  vveeks o f 
d e liv e ry  o f a  c h ild .

•  Targtted dừtribution programmes in v o lv e  v ita m in  A  
su p p le m e n ta tio n  to  c h ild re n  a n d  p re g n a n t vvo m en  ìn  
sp e d fic  h ỉg h - ris k  a re a s .2 D o ses u se d  in  c h ild re n  a re  
s im ila r to  th o se  u sed  in  u n iv e rs a l p ro g ra m m e s, b u t doses 
u sed  in  p re g n a n t vvo m en  sh o u ld  n o t e xce e d  10 O O O units 
d a ily , o r 2 5  O O O units w e e k ly .2

A  n u m b e r o l s tu d ie s  h a v e  in d ic a te d  th a t g e n e ra l 
su p p le m e n ta tio n  w ith  v ita m in  A  d e cre a se s b o th  m o rta lity  
ra te s  an d  m o rb id ỉty  am o n g  c h ild re n  in  d e v e lo p in g  c o u n trie s  
w ith  a  h ig h  p re v a le n c e  o f v ita m in  A  d e h d e n c y .*"7 A lth o u g h  
n o t a ll s tu d ie s h a v e  co n h rm e d  th e se  fin d in g s , ‘ -9 tw o  m eta- 
a n a ly se s  c o n c u r th a t th e  e ííe c t is  lik e ly  to  b e  g e n u in e  
e sp e d a lly  a s re g a rd s m e as le s in íe c tio n , 10-11 (se e  M e a sle s, 
p . 2 1 0 0 .3 ) a n d  re se a rch e rs  a n d  co m m e n ta to rs h a v e  ag reed  
th a t o v e ra ll im p ro v e m e n t o f v ita m in  A  s ta tu s  is  w o rth w h ile  
an d  n e c e ssa ry . 12"14 A  stu đ y  ỉn  c h ild re n  g iv e n  h a lf th e  d ose o f 
v ita m in  A  re co m m e n d e d  b y  W H O  ío u n d  th a t Ít  p ro v id e d  
e q u a lly  good o r b e tte r p ro te c tio n  a g a in st m o rta lity , b u t n o t 
a g a in st m o rb id ity . 15 S u p p le m e n ta tio n  w ith  v tta m in  A  
2 3  3 0 0 u n its  v v e e k ly , o r th e  e q u iv a le n t a m o u n t o f 
b e ta c a ro te n e , in  w o m e n  o f c h ild -b e a rin g  age re d u ce d  
p re g n a n cy -re la te d  m o rta lity . 16 S tu d ie s h a v e  a lso  e v a lu a te d  
m o rta lity  s p e d ỉic a lly  in  in ỉa n ts  le ss  th a n  6  m o n th s o ỉ age 
w ith  v a ry in g  re s u lts . So m e h a v e  fo u n d  n o  o v e ra ll b e n e íit on  
e a rly  in la n t m o rta lity ;17-1* o n e  stu d y  re p o rte d  a  te n d e n c y  ío r 
th e  re la tiv e  r is k  o f m o rta lity  to  in c re a se  w ith  im p ro ve d  
n u tr it ío n a l s ta tu s . 17 A  sy s te m a tic  re v ie w , ,  a lso  la ile d  to  fin d  
e v id e n c e  o f b e n e S t. N o  su sta in e d  b e n e fit w a s se e n  o n  
v ita m in  A  s ta tu s  o r m o rb id ity  b eyo n d  th e  age o f 6  m o n th s, 
in  in la n ts  re c e iv in g  v ita m in  A  su p p le m e n ts w ith  im m u n i- 
sa tio n  a t 6 , 1 0 , an d  14 vve e ks .20 A n o th e r stu d y  in  w e st 
A ử ic a , n o te d  v a ria tio n s  in  m o rta liry  ra  te  b e tw e e n  th e  se xe s 
an d  a cco rd in g  to  th e  se aso n  in  v vh ich  th e  su p p le m e n t w as 
g iv e n , w ith  a n  in c re a se d  m o rta lity  in  g irls  su p p le m e n te d  in  
th e  ra in y  se a so n  b u t a  re d u ce d  m o rta lity  am o n g  b o ys 
su p p le m e n te d  in  th e  d ry  se a so n .1* O th e rs h a v e  re p o rte d  
o v e ra ll d e c re a se s in  m o rta lity  a t 6  m o n th s21 an d  I  y e a r22 o f 
a g e . A stu d y  in  v ita m jn -A -d e fid e n t c h ild re n  h a s dem on- 
stra te d  a b n o rm a litie s  in  T - c e ll su b se ts w h ic h  a re  co rre c te d  
b y  v ita m in  A  su p p le m e n ta tio n , 25 an d  it  h a s  b e e n  p ro p o sed  
th a t th e  a p p a re n t e íle c ts  o f v ita m in  A o n  m o rb id ity  and  
m o rta lity  m a y  b e  d u e  to  m o d u la tio n  o f ỉm m u n e  fu n c tio n  
(se e  a lso  E ffe c ts  o n  th e  Im m u n e  S y s te m , p . 2 1 0 1 .3 ). 
D isc re p a n d e s in  re s u lts  c o u ld  be e x p la in e d  b y  in h e re n t 
d iữ e re n c e s b e rvve en  th e  p o p u la tio n s b e in g  stu d ie d , su ch  as 
v ita m in  A d e ũ d e n c y  s ta tu s  a n d  in ía n t m o rta lity  ra te s .24

In other countries in which vitamin A dehdency is not 
vvidespread some lorm of supplementation may still be 
considered. In the UK, the BNFC suggests the íollovving oral 
doses, vvỉth or after food, according to age:
• neonates and inlants up to 1 year 5000 units daily
•  1 to  18 y e a rs : 1 0  0 0 0  u n its  d a ily
Higher doses may be used initially for the treatment of 
severe dehriency. Preterm iníants have low vitamin A  stams 
at birth, which may increase their risk of developing chronic 
lung disease.25 A  meta-analysis of studies in low birth- 
weight ínỉants found that vitamin A supplementation was 
assodated with a reduced requirement for oxygen at 36 
vveeks postmenstrual age.25 While studies of vitamín A  
supplementation to prevent chronic lung disease in very 
low birth-vveight iníants have had conflicting results,26-27 
some have commented that dilíerences in patient 
population, postnatal therapies, and dosage of vitamin A 
could explain these discrepandes. and consider optimal 
supplementation necessary.2* Others have called for íurther 
studies in preterm inlants to deline optimal dosage and 
mode of delivery of vitamỉn A ; research should indude 
quantiHcation oi hepatic Stores, assessment oỉ retmal 
function, and long-term clinical outcome.2’
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ANAEMIA. A  stu d y  am o n g  p re g n a n t In d o n e s ia n  w o m e n  
w iứ i n u tr it io n a l a n a e m ia  (se c  Iro n -D e fid e n c y  A n a e m ia , 
p . 2 0 7 3 .2 ) fo u n d  a b e n e â d a l e S e c t fo r v ita m in  A  o n  h a e - 
m o g lo b in  w b e n  g iv e n  vn tta  iro n  su p p le m e n c a n o n .' S im i-  
la r ly , in  a n a e m ic  c h ild re n  g iv e n  iro n . 1 o r a d o le sce n ts 
g iv e n  iro n  p lu s  ỉo lic  a t í(L }  g re a te r im p ro v e m e n ts in  h a e - 
m o g lo b in  c o n c e n tta tìo n s  w e re  se e n  w ith  a d d itío n  o í v ìt-  
a m in  A  to  su p p le m e n ta tio n . V lta m in  A  i ỉ  c o n sid e re d  
e s se n tia l fo r h a c m a to p o ie s is ; it  h a s  b e e n  su g g e ste d  th a t 
v ita in in  A  is  re q u ire d  ỉo r  th e  m o b ilisa tio n  a n d  u tilis a tio n  
o f iro n  fo r  h a e m o g lo b in  s y n th e s is .4 H o w e v e r, th e re  a re  
re p o rts  o f a n a e m ia  cau se d  b y  v ita m in  A  su p p le m e n ta tìo n , 
se e  E S e c ts  o n  th e  B lo o d , p . 2 1 0 1 .3 .

1. Suhamo D. tt aL Supptemenutkn m lh vỉiamỉn A and inm lot 
Quntdonal inaemia in pregnant m m en  in W es Java. Indoneàa. Lanat 
i m  342:1323-4.

2. Mwanri u m L Supplcmmral viiamin A ĩmprơva ancmia and gnnnh 
ỉn anemic school chủdren in Tanania. J Nỉár 2000; ISO: 2691-6.

3. Ahmed F, a  ai. Concomitant suppỉrmcnuỉ viumin A enhanca the 
response to iveekty supptamental bàn and ĩoUc idd  in anemk teenaten 
in uiban Bangladúh. Ám }  ơ in  Ntar 2001; 74: 10»-15.

4. Tan dcn Broet w. Anaeinla and tnkronutrtent deSdendq. BrMatBuU  
2003; <7; 149-60.

DtAI&HOẼA. A lth o u g h  o ra l r e h y d ra t io n  th e ra p y  re m a ín s  t h e  
m a in s ta y  o í th e  m an a g e m e n t o í d ia rrh o e a  (p . 1 8 0 5 .2 ) 
o n ce  it  d e v e lo p s , it  h a s  b e e n  su g g ested  th a t v ita m in  A  su p - 
p le m e n ta tìo n  m a y  b e  o f n se  in  re d u d n g  th e  in d d e n c e  a n d  
m o rta lity  o i  d ia n h o e a  d u iỉn g  c h ỉld h o o d . S e v e ra l la ig e  
m o rta lity  s tu d ie s  re p o ite d  th a t v ita m in  A  su p p le m e n ta tio n  
w a s  a sso d a te d  w ith  te d u c e d  m o rta lity  a ttrib u te d  to  d ia rr-  
h o e a , 1’1 a lth o u g h  a n o th e r d id  n o t. 4 T h e  e& ect o n  m o rb id - 
it y  fro m  d ia rrh o e a  is  e v e n  le s s  d e a r . A  re d u c tío n  in  th e  
s e v e r ity , b u t n o t th e  in d d e n c e , o í d ia irh o e a  h a s b e e n  
n o te d  in  tw o  s tu d ie s . 5' 4 H o w e v e r, in  o n e  s tu d y  in  c h ild re n  
w ith  s u b d in ỉc a l v ita m in  A  d e S d e n c y , th e re  w a s  a n  
in c re a s e d  p te v a le n c e  o f d ia rrh o e a  ỉo r  2  w e e k s  a ỉte r  v it-  
a m in  A  su p p le m e n ta tỉo n , 7 a n d  in  a n o th e r s tu d y , v ita m in  
A  in c re a s e d  th e  in d d e n c e  o f d ia rrh o e a  in  c h ild re n  ag ed  
le s s  th a n  3 0  m o n th s .*  A  m e ta -a n a ly sũ 9 c o n d u d e d  th a t v it-  
a m in  A  su p p le m e n ta tio n  h a s  n o  c o n s is te n t o v e ra ll p ro te c - 
t iv e  e S e c x  o n  th e  in d d e n c e  o f d ia n h o e a . W h ile  s e v e iity  
w a s  n o t e x a m in e d . th e y  n o te d  th a t th e  d e c re a se  in  d ia rr-  
h o e a  m o rta lity  ra te s  b u t n o t in d d c n c e  c an  b e  re c o n d le d  ư 
v ita m in  A  re d u c e s d ia rrh o e a  s e v e r ity  a n d  n o t s u s c e p tib iỉity  
to  in fe c r io n . T h is  is  p o ss ib ly  su p p o rte d  b y  a  stu d y  th a t 
ío u n d  th a t a  s in g le  h ig h -d o se  v ita m in  A  su p p le m e n t 
g iv e n  w ith  S ta n d a rd  a n tib a c te ria l tre a tm e n t, re d u c e d  th e  
s e v e r ity  o i  a c u te  sh ỉg e llo s is  in  c h ild re n  in  B a n g la d e sh . 10 

O n e  g ro u p "  p ro p o se d  th a t th e  in c o n s is te n t S n d in g s  o n  
m o rb id ity  o ỉ v ita m in  A  su p p le m e n ta tio n ' m a y  b e  d u e  to  
c o -e x is tin g  m ic ro n u tr íe n t d e S d e n d e s , su  c h  a s z in c  d e fi-  
đ e n c y , th a t a JSect th e  b io a v a ila b ility  o ỉ v ita m in  A . T h e y  
ỉo u n d  co m b in e d  z in c  a n d  v ita m ìn  A  su p p le m e n ta ó o n  to  
b e  m o re  e ỉíe c t iv e  in  re đ u d n g  p e ts is te n t d ia rrh o e a  a n d

d y se n te ry  th a n  e ith e r z in c  o r v ita m in  A  a lo n e  (se e  V ita m in  
A  D e A d e n c y , u n d e r Z in c  p . 2 1 2 7 .3 ).
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M V iN fEC nO N  AN D  AJDS. A  s tu d y  in  M a la v v i lo u n d  th a t th e  
ra te s o f v e rt ic a l tra n sm iss io n  o f H TV in fe c tio n  (b irth  o f se r- 
o p o á tiv e  in ía n ts  to  se ro p o s itiv e  m o th e rs) w e re  in v e rs e ly  
re la te d  to  m a te m a l v ita m in  A  s ta tu s ; 1 v ita m in  A  d e h d e n c y  
d u rin g  p re g n a n cy  w a s a sso d a te d  w ith  a th re e ío ld  to  ỉo u r-  
ỉo ld  in c re a se d  r ís k  o f m o th e r-to -c h ild  tra n sm iss io n  o f H IV . 
T h is  w a s n o t in co m p a tib le  w ith  th e  ro le  o f v ita m in  A  in  
im m u n ity  a n d  m a in te n a n c e  o f m u c o sa l s u tĩa c e s , a n d  s in c e  
b o th  H TV in íe c tio n  a n d  p re g n a n c y  a re  lis k  ía c to rs  fo r v it-  
a m in  A  d e S d e n c y . it  vvas su g g ested  th a t n u tr it io n a l in te r-  
v e n tio n  to  re d u c e  v ita m in  A  d e S d e n c y  m ig h t h e lp  co m b at 
m o th e r-to -c h ild  ư a n s m is s io n . A  S o u th  A ír ìc a n  stu d y 3 

ío u n d L in  c o n tra s t th a t su p p le m e n tin g  H T V - in ỉe a e d  p reg - 
n a n t w o m e n  w ith  v ita m in  A  a n d  b e ta c a ro te n e  d id  n o t 
te d u c e  th e  o v e ra ll r is k  o f v e rt ic a l tra n sm ls s io n  to  n e o - 
n a te s . S u p p le m e n ta tio n  d id  re d u c e  th e  in d d e n c e  o ỉ p re - 
te n n  b irth s , an d  am o n g  th e se  n e o n a té s , r is k  o f p e rin a ta l 
H TV tra n sm iss io n  w a s lo w e r in  th o se  w h o se  m o th e rs  h ad  
b een  su p p le m e n te d . V ita m in  A  su p p le m e n ta tio n  a c tu a lly  
in cre a se d  th e  r is k  o f H TV  tra n sm iss io n  th ro u g h  b re a s t fe e d - 
in g , v v ith  n o  e ữ e c t o n  m o ita lity  a t 2 4  m o n th s . in  a  T a n za - 
n ia n  t r ia l. 3 Y e t a n o th e r s tu d y , 4 a g a in  in  T a n z a iú a , fo r 
w h ic h  v e rt ic a l tra n sm is s io n  d a ta  w e re  n o t a v a ila b le , ío u n d  
no  e v ỉd e n c e  o f a n  e ỉfe a  o f v ita m in  A  o n  b in h  o u tco m e s in  
H IV -in fe c te d  w o m e n  an d  th e  a u th o rs  p o in te d  o u t th a t 
se n im  c o n c e n tra tío n s  o f v ita m in  A  m ig h t b e  a  m a tk e r o f 
th e  stag e  oi H TV  d ise a se  ra th e r th a n  b e in g  c a u sa ũ y  re la te d  
to  o u tco m e . T h e  s tu đ y  d id  h o v v e v e r A n d  th a t m u lt iv ita m in  
su p p le m e n ts re d u c e d  th e  t is k  o ỉ lo w  b ú th -w e ig h t a n d  s iz e  
fo r a g e . a n d  o f p re m a tu ie  b in h , in  th e  o S sp rin g  o f th e se  
w o m e n . 4 In te re s tin g ly , a n o th e r t r ia l in  T a n z a n ia  ío u n d  lit -  
d e d iỉfe re n c e  b e tw e e n  v ita m in  A  su p p le m e n ta tio n  an d  
p lace b o  o n  th e  p ro g re ss io n  o f H TV  d ise a se  a n d  m o rta lity . 
M u ltìv ita m ũ i (e x d u d in g  v ita m in  A ) su p p le m e n ta tio n  
d e la ye d  d ise a se  p ro g re ss io n  a n d  w a s  a sso d a te d  w ith  
d e cre ase d  m o rta U ty ; a d d itio n  o ỉ v ita m in  A  to  th e  m u lti-  
v ìta m in  re g im e n  re d u c e d  th is  b e n e A t. 5 T h is  is  in  c o n tra s t 
to  2 s tu d ie s  in  T a n z a n ia ‘  a n d  U g an d a . 7  w h ic h  to u n d  th a t 
v ita m in  A  su p p le m e n ta tio n  d e a e a se d  m o ita lity  in  c h il-  
d re n  in ỉe a e d  w ith  H T V ; h o w e v e r th e se  re s u lts  w e re  n o t 
co n sid e re d  g e n e ra lỉsa b le  to  c o m m u n itie s  w ith  a cc e ss to  
b e tte r h e a lth c a re  a n d  n u tr ir io n .

A  sy s te m a tìc  re v ie w  a n d  m e ta -a n a ly s is ,*  w h ic h  in d u d e d  
som e o f th e se  c o n A ic tỉn g  s tu d ie s , d k l n o t su p p o rt th e  u se  o f 
v ita m in  A  su p p le m e n ta tio n  to  re đ u c e  th e  ris ic  o ỉ v e rt ic a l 
tra n sm iss io n  a n d  c o n d u d e d  th a t it  m a y  ỉn  fa c t in c re a s e  th e  
r is k . M a te m a l v ita m in  A  su p p le m e n ta tio n  w a s  n o t 
c o n sid e re d  to  d e c re a se  c h ilđ h o o d  m o rta lity  a t 1 y e a r . A  
ỉu rth e r  sy s te m a tic  re v ie w  fo u n d  n o  s lg n iB c a n t re d u c tio n  in  
H TV p ro g re ss io n  in  6  s tu d ie s  o ỉ v ita m ỉn  A  o r b e ta -c a ro te n e  
su p p le m e n ta tio n  in  a d u lts . A ll- c a u s e  m o n a lity  w a s , 
h o w e v e r, h a lv e d  in  a  m e ta -a n a ly s is  o f 3  s tu d ie s  in  A ỉr ic a n  
d ú ld re n  a n d  sh o rt-te rm  g ro w th  w a s im p ro v e d  in  1 s tu d y ; 
th e  e ữ e c t o n  d ia rrh o e a l a n d  te s p ira to ry  m o tb id ity  vvas 
in c o n s is te n t.*

M e a n s o f te d u d n g  th e  r is k  o f H TV  in ỉe c t io n  in  n e o n a té s 
a re  d iscu sse d  u n d e r H TV  In íe c t ío n  P ro p h y la x is , p . 9 5 9 .1 .
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MEASIES. V ỉta m in  A  su p p le m e n ta tío n  h a s  a n  im p o rta n t ro le  
in  th e  p re v e n tio n  o ỉ c o m p lic a tio n s h o m  m e a s le s .ư  T w o  
s tu d ie s  s p e d A c a lly  a d d re ss in g  v ita m in  A  s ta tu s  a n d  
m e a s le s h a v e  fo u n d  th a t c o m p lic a tio n s  su c h  a s p n e u m o n ia  
a n d  d ia rrh o e a  w e re  le ss  co m m o n  in  c h ild re n  w h o  h ad  
re c e iv e d  su p p le m e n ts a t th e  tim e  o f d ia g n o sis th a n  in  
th o se  g iv e n  a  p la ce b o . 1-4  W H O  h a s re co m m e n d e d  ơ e a tin g  
c h ild re n  in  p o p u la tio n s w h e re  v ita m in  A  d e B ã e n c y  is  
co m m o n  w ith  h ig h -d o se  v ita m in  A  su p p le m e n ts d u rin g  
e p iso d e s o f m e a s le s a s fo llo w s : 5

•  a ll c h ỉld re n  o v e r 1 2  m o n th s o f a g e ; 2 0 0  0 0 0  u n its
•  th o se  b e tvveen  6  an d  12 m o n th s oi  a g e : lO O O O O un ỉts
•  in ỉa n ts  le ss  th a n  6  m o n th s o f a g e : 5 0  0 0 0  u n its
D o ses a re  g iv e n  o n  2 c o n se c u tiv e  d a ys an d  ío llo vve d  b y  a 
th ird  d ose a t le a s t 2  w e e k s la te r .

S tu d ie s  in  th e  U S A  h a v e  ìn d ic a te d  th a t e ve n  am o n g  w e ll-  
n o u tish e d  c h ild re n  b o m  a d e ve lo p e d  c o u n ư y . v ita m in  A  
d e B tíe n c y  in  m e as le s p a tie n ts  is  n o t u n co m m o n , 6'7 an d  
v ita m in  A  su p p le m e n ta tìo n  n e e d s to  b e co n sid e re d  in  
c h ild re n  a t r is k .*
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PKEMATUữTY. T h e  le tu s  a cc u ro u la te s  v i ta  m in  A  in  th e  th ừ d  
tr ìm e s te r, a n d  m o st p re m a tu re  in ía n ts  h a v e  lo w  p la sm a  
v ita m in  A  c o n c e n tra tío n s . In a d e q u a te  v ita m in  A  su p p le - 
m e n ta tio n  a ỉte r  b irth  m a y  e xa c e rb a te  th e  p ro b le m , a n d  
c o n trib u te  to  a n  in cre a se d  r is k  o f d e v e lo p in g  c h ro n ic  lu n g  
d ise a se . A  sy s te m a tic  te v ie w  lo u n d  th a t su p p le m e n tin g  
v e ry  ỉo w  b irth -w e ig h t in ía n ts  w ith  v ita m in  A  w a s a sso - 
d a te d  w ith  a  re d u c tio n  in  d e a th  o r o xy g e n  re q u ite m e n t a t 
1 m o n th  o f a g e .'

1. Dariow BA, Graham PJ. Vltamỉn A supplementation to prevent 
moruUty and short and kmg-term morbidiry in very low biithweight 
ỉnỉants. Avaũable in The Cochrane Database oỉ Systematỉc Revỉews; 
Usue 4. Chichester John Wlley; 2007 (accessed 12/03/08).

RESPỈRAĨOKY-TRACT HKCĨIONS. M o rta lịty  s tu d ie s  d id  n o t 
sh o vv a  c o n s is te n t im p a n  fo r v ita m in  A  su p p le m e n ta tio n  
o n  d e a th  ừ o m  n o n -m e a sle s-re la te d  re s p ữ a to ry  in íe c -  
ú o n s .1' ’  S im ila r ly , o th e r s tu d ie s  h a v e  ío u n d  n o  b e n e B t o f 
v ita m in  A  o n  su b se q u e n t re s p ira to ry  m o rb id ity . 4 4  A  m e ta - 
a n a ly s is  o í s tu d ie s  re p o n in g  p n e u m o n ia  m o tb id ity  a n d  
m o rta lity  ío u n d  n o  o v e ia il b e n e ũ t o r h a rm  h o m  v ita m in  
A  su p p le m e n ta tio n .7 H o vve ve r, a n  in c re a s e d  p re v a le n c e  oỉ 
sym p to m s o f re s p ira to ry  in íe c tio n s  a sso d a te d  w ith  v ita n ú n  
A  su p p le m e n ta tìo n  h a s b e e n  n o te d  Ú I tw o  s tu d ie s .4-’  p a rtí-  
c u la r ly  in  c h ild re n  w ith  a d e q u a te  n u tr it io n a l s ta tu s . A  
m e ta -a n a ly s is  o ỉ th e  e ííe c t o f v ita m in  A  su p p le m e n ta tio n  
o n  c h ild h o o d  m o rb id ity  ío u n d  a n  in c re a se d  in d d e n c e  o ỉ 
re s p ứ a to ry - tra a  in ỉe c tío n s ; s in c e  m o st t r ia ls  h a d  e xd u d e d  
c h ild re n  w ith  o v e rt v ita m in  A  d e A d e n c y , th e  a u th o rs  
sp e c u la te d  th a t h ig h -d o se  v ita m in  A  g iv e n  to  c h ild re n  
w ith  a d e q u a te  v ita m in  A  S to re s m ig h t cau se  a te m p o ra ry  
d e d in e  in  im m u n e  s ta tu s , in c re a s in g  th e ữ  s u s c e p tib ility  to  
in ỉe a ỉo n . 111 A  sy ste m a d c  re v ie w  co n d u d e d  th a t v ita m in  A  
sh o u ld  n o t b e  g iv e n  to  a ll c h ild re n  fo r preventíon o i  a cu te  
lo w e r re s p ira to ry - tra a  in íe c t io n s , b u t n o te d  th a t c h ild re n  
w ith  v ita m in  A  d e A d e n c y  o r p o o r n u tr id o n a l s ta tu s  m ig h t 
b e n e ữ t h o m  su p p le m e n ta tio n  in  th is  re sp e ct. 11

V ỉta m in  A  vvas n o t e h e c tiv e  fo r th e  ơtatm ení o ỉ c h ild h o o d  
n o n -m e a sle s-re la te d  lo w e r re s p ũ a to ry - tra c t in ỉe c tio n s 12 o r 
p n e u m o n ỉa . 13 S im ila r ìy . th e re  w a s n o  b e n e A t h o m  v ita m in  
A  in  th e  tre a tm e n t o f R S V  in íe c tio n  in  c h ild re n  in  2  
s tu d ie s . 14-15 In  o n e  o f th e se  stu d ie s  th e re  w a s a te n d e n c y  fo r 
v ỉta m in  A  to  ũ n p ro v e  o u tco m e s in  th e  su b g ro u p  o f se v e re ỉy  
01  c h ild re n . 14 a n d  in  th e  o th e r th e re  w a s a  s lig h t in c re a s e  in  
d u ra tio n  o f h o sp ita lis a tío n  in  lo v v - ris k  c h lld re n  re c e iv in g  
v ita m in  A .”  A  m e ta -a n a ly s is  fo u n d  n o  e v id e n c e  th a t 
a đ ịu n c tiv e  tre a n n e n t w ith  h ig h -d o se  v ita m in  A  a lte rs  th e  
c o u rse  o ỉ p n e u m o n ỉa  in  d ũ ld re n . 14
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XEROPHĨHA1MIA. V ita m in  A  d e fic ie n c y  is  re sp o n sib le  in  
m a n y  d e v e lo p in g  c o u n trie s  ỉo r  v is u a l p ro b le m s th a t m ay  
c u lm in a te  in  xe ro p h th a lm ia  a n d  b lin d n e ss . 1 S u p p le m e n ta - 
tío n  w ith  v ita m in  A  a s re co m m e n đ e d  b y  VVHO  an d  d ỉs- 
c u sse d  u n d e r D e ũ đ e n c y  S ta te s , p . 2 0 9 9 .2 , w ill ra ise  th e  
v ita m ỉn  A  s ta tu s  o f th e  in d iv id u a l an d  a c t p ro p h y la c tic a lly  
a g a in s t th e  d e ve lo p m e n t o ỉ x e ro p h th a lm ia . F o r th e  ư e a t- 
m e n t o ỉ x e ro p h th a lm ia  (w h ic h  in d u d e s  n ig h t b lin d n e ss, 
c o n ju n c t ív a l x e ro s is  w ith  B ito Ư s sp o ts , c o m e a l x e ro s is , 
c o m e a l u lc e ra tio n , an d  k e ra to m a la d a ) W H O  h a v e  stated 2 

th a t o ra l d o ses o f v ita m in  A , p re ỉe ra b ly  ìn  a n  o il-b ase d  
p re p a ra tio n , a re  th e  tre a tm e n t oi  ch o ic e  an d  sh o u ld  be 
g iv e n  im m e d ia te ly  th e  d iso rd e r is  re co g n ise d  in  th e  ío llo v v - 
in g  d o se s:
•  p a tie n ts  o v e r 1 y e a r o f ag e (w ith  th e  e xc e p tio n  o f vvom en 

o f re p ro d u c tiv e  a g e ): 2 0 0 0 0 0 u n its
•  in ỉa n ts  ag ed  6  to  1 2  m o n th s : 1 0 0  0 0 0  u n its
•  th o se  ag ed  le ss  th a n  6  m o n th s : SO O O O units
D o se s sh o u ld  b e re p e a te d  th e  n e x t d a y , an d  a g a in  a t le a s t 2 
w e è k s  la te r .

In  women ofrcproduaive age th e re  is  a n eed  to  b a la n ce  th e  
p o ss ib le  te ra to g e n ic  e ffe c ts  o í v ita m in  A  sh o u ld  th e y  be 
p re g n a n t (se e  P re g n a n c y , p . 2 1 0 2 . 1 ) w ith  th e  se rio u s 
c o n se q u e n c e s o f x e ro p h th a lm ia . W H O  reco m m en d  th a t 
w h e n  th e re  a re  se v e re  s ig n s o f a c tiv e  x e ro p h th a lm ia  ( i.e . 
a c u te  c o m e a l le s io n s ) h ig h -d o se  v ita m in  A  ữ e a tm e n t 
sh o u ld  b e  g iv e n  as d e sc rib e d  ab o ve  fo r th o se  aged o v e r 1 

y e a r . W h e n  o n ly  le ss  se v e re  sig n s a re  p re se n t (n ig h t 
b lin d n e s s , B ito t's  sp o ts ), w o m e n  o f re p ro d u c tiv e  age sh o u ld  
re c e iv e  a d a ily  o ra l do se o f 5 0 0 0  to  10  0 0 0  u n its  fo r a t le a st 4  
vv e e k s. A lte m a tiv e ly , a w e e k ly  d ose o f n o t m o re  th a n  
2 5  0 0 0  u n its  m ay  b e su b stitu te d .

A lth o u g h  xe ro p h th a lm ia  is  fa r le ss com m o n in  d eve lo p ed  
c o u n trie s . v ita m in  A  d e C d e n cy  sh o u ld  b e co n sid e re d  in  a ll 
p a tìe n ts  w ith  re c u rre n t c o n ju n a iv a l o r co m e a l d iso rd e rs 
a sso d a te d  v v ith  g a s tro im e stin a l o r liv e r  d ise a se . 3

1. Smith J. Steinemann TL Vỉtamin A detìciency and the eye. ĩnt 
Ophthabncl ơ in  2000; 40:83-91.

2  WHO/UN1CEF/IVACG Task Force. Vitamm A suppìements: a guide to their 
ust in the treatment and prevention o f vitamm A defieừneỵ and xerophthalmia. 
2nd ed. Geneva: WHO,1997.

3. Watson HJ. tí a l Vitamỉn A deíiciency and xerophthaỉmia ỉn the United 
Kingdom. SAU 1995; 310: 1050-1. CorrecUon. im .: 1320.

Maỉignant neopỊasms. E p id e m io lo g ic a l s tu d ie s  sug g est 
th a t a n to x id a n t v ita m in s  su c h  a s th e  v ita m in  A  su b stan ces 
m a y  p la y  a ro le  in  p re v e n tin g  th e  d e ve lo p m e n t o í m a lig - 
n a n c y  b u t th e re  is  c u rre n tly  lit t le  e v id e n ce  Iro m  p ro sp ec- 
t ív e  s tu d ie s  th a t su p p le m e n ta tio n  is  h e lp íu l, an d  e ve n  
so m e  e v id e n c e  o f h a rm  (se e  p . 2 0 4 7 .3 ). C o n v e rse ly , sy n - 
th e t ìc  re tin o id s  su ch  as tre tin o in  (a ll- tra n s - re tin o ic  a d d ) 
h a v e  a n  e sta b lish e d  ro le  in  tre a tin g  so m e c a n c e rs (see  
p . 1 7 2 5 .3 ).

Retinitis pigmentoso. R e t in it is  p ig m en to sa  is  th e  n am e  
a p p lie d  to  a  g ro u p  o f s lo w ly  P ro g re ss iv e  h e re d ita ry  d egen- 
e ra t iv e  d ise a se s o í th e  re t in a 1 th a t o fte n  re s u lt in  b lìn d n e ss 
in  a d u lth o o d . T h e  ro d  an d  c o n e  p h o to re ce p to rs in  th e  re ti-  
n a  a re  p iim a r ily  a ữ e a e d  a n d  in it ia l sym p to m s in d u d e  
n ig h t b lin d n e s s  an d  in to le ra n c e  to  lig h t. L a te r sig n s 
in d u d e  in h lt ra t io n  o f p ig m e n t fro m  th e  re tứ ia l p ig m e n ta ry  
e p ỉth e liu m  in to  th e  re tin a l la y e rs . V a rio u s  ư e a tm e n ts h a v e

b e e n  tr ie d  b u t n o n e  a p p e a r to  h a v e  a n y  p ro v e n  b e n e ũ t. 
R e su lts  o f o n e  la rg e  d o u b le -b U n d  stu d y 2 su g g e st th a t 
vvh e re as ơ e a tm e n t w ith  v ita m in  A  m ig h t s lo w  .th e  d e c lin e  
in  v ỉs u a l a c u ity  tre a tm e n t w ith  v ita m in  E  a p p e a rs to  h a v e  
a d e le te rio u s  e ffe c t o n  th e  ra te  o f d e c lin e . V ita m ỉn  B  d ld  
a p p e ar to  d e la y  th e  ra te  o f Vision d e d in e  in  3 p a tie n ts  
w ith  re t in it is  p ig m e n to sa  a n d  a  d e le c t in  a -to c o p h e ro l- 
tta n s íe r p ro te in  a sso d a te d  w ith  v ita m in  E  d e h d e n c y . 1 

S u p p le m e n ta tío n  w ith  1 5 0 0 0 u n its  oỉ v ita m in  A  d a ily  ỉo r  
u p  to  1 2  y e a rs  w a s c o n sid e re d  to  b e  sa fe  in  a  stu d y  in  
a d u lts  w ith  re t in it is  p ig m e n to sa ; n o  d in ic a l m a rũ ỉe s ta tio n s 
o ỉ h e p a to to x id ty  w e re  a p p a re n t. 4 A d d itio n  o í lu te in  to  th e  
v ita m in  A  re g im e n  h a s a lso  b e e n  tr ie d . 5 D o cọ sa h e xa e n o ic  
a d d  h a s a lso  b e e n  ũ iv e s tig a te d , w ith  v a ria b le  re s u lts ; so m e 
c o n s id e r th a t v ita m in  A  an d  o ily  fis h  in  th e  d ie t c o u ld  b e  
b e n e ũ d a l in  te rm s o f v is u a l p re se rv a tio n . 1 T ra n sp la n ta tio n  
o f th e  re tin a  is  b e in g  in v e s tig a te d  a s a ư e a tm e n t fo r re t in i-  
t is  p ig m e n to sa . 1-6 D e v ic e s  to  e le c tr ic a lly  s tim u la te  th e  re t i-  
n a , o p tic  n e rv e , o r v is u a l c o rte x  a re  b e in g  d e ve lo p e d . 1
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R e tin o p a th y  o f p re m a lu r ity . T h e re  is  so m e su g g e stio n  th a t 
v ita m in  A  su p p le m e n ta tio n  m ay  re d u c e  th e  in d d e n c e  o f 
re tin o p a th y  o f p re m a tu rity  (p . 2 1 2 0 .3 ).

Adverse Effeds and Precautìons
T h e  u se  o f e x c c s s iv e  a m o u n ts o f v ita m in  A  su b sta n ce s o v e r 
lo n g  p e rio d s c a n  le a d  to  to x id ty . R a re ly , a cu te  to x id ty  m a y  
a lso  o c c u r w ith  v e ry  h ig h  d o ses.
•  Hypervitaminosừ A  (c h ro n ic  to x id ty ) is  c h a ra c te rise d  b y  

ỉa tig u e , ir r it a b ilit y , a n o re x ia  a n d  lo ss  o f w e ig h t, v o m itin g  
an d  o th e r g a sơ o in te s tin a l d is tu rb a n c e s , lo w -g ra d e  íe v e r , 
h e p a to m e g a ly , s k in  c h a n g e s (y e llo v v in g , d ry n e s s , 
s e n s it iv ity  to  s u n lig h t), p ru ritu s , a lo p e d a , d ry  h a ir , 
c ra c k in g  an d  b le e đ in g  lip s , a n a e m ia , h e a d a ch e , h y p e r- 
c a lc a e m ia , su b c u ta n e o u s sv v e llin g , n o c m ria , an d  p a ín s  in  
b o n es an d  jo in ts . S ym p to m s o f c h ro n ic  to x id ty  m ay  a lso  
in d u d e  ra ise d  in ư a c ra n ia l p re ssu re  an d  p a p illo e d e m a  
m im ic k in g  b ra in  tu m o u rs . an d  v is u a l d is tu rb a n c e s w h ic h  
m ay  b e  se v e re . S ym p to m s u s u a lly  d e a r o n  w ith d ra w a l o f 
v ita m in  A , b u t in  c h ild re n  p re m a tu re  d o su re  o f th e  
e p ip h yse s o f th e  lo n g  b o n es m ay  re s u lt in  a rre s te d  b o n e  
g ro w th .

• Acutt vitamin A intoxication is  c h a ra c te rise d  b y  se d a tio n , 
d iz z in e s s , c o n lu s io n , đ ia rrh o e a  an d  v o m itin g , so re  
m o u th , b le e d in g  g u m s, d e sq u a m a tio n , a n d  in c re a se d  
im ra c ra n ia l p re ssu re  (re s u ltin g  in  b u lg in g  fo n ta n e lle  in  
in ía n ts  o r se v e re  h e a d a ch e  in  a d u lts ). H e p a to m e g a ly  an d  
v is u a l d is tu rb a n c e s m ay  o c c u r; ir r it a b ility  m ay  b e  se v e re .

H y p e rv ita m in o s is  A  d o es n o t a p p e ar to  be a p ro b le m  w ith  
la rg e  d o ses o f c a ro te n o id s (se e  P h a rm a c o k in e tic s  u n d e r 
B e ta c a ro te n e . p . 2 0 5 2 .1 ).

E n h a n c e d  su s c e p tib ility  to  th e  e ííe c ts  o f v ita m in  A  m ay  
be se e n  in  c h ild re n  a n d  in  p a tie n ts  v v ith  liv e r  d ise a se .

E x c e s s iv e  d o ses o f v ita m in  A  sh o u ld  be a vo id e d  in  
p re g n a n cy  b e cau se  o f p o te n tia l te ra to g e n ic  e ííe c ts ; fo r 
íu rth e r d e ta ils  see P re g n a n c y , p . 2 1 0 2 .1 .

G a s ư o in te s tin a l a b so rp tio n  o ỉ v ita m in  A  m a y  b e  
im p a ire d  in  c h o le s ta tic  ja u n d ic e  an d  fa t-m a la b so rp tio n  
c o n d itio n s .

B e n ig n  in ir a c ra n ia l h y p e rte n s io n . H ig h  doses o f v ita m in  
A  cau se  in c re a se d  in tra c ra n ia l p re ss u re , a n d , in  in ía n ts , 
th is  is  m a n ile ste d  a s b u lg in g  o f th e  lo n ta n e lle . In  O ne 
stu d y , 1 1 1 .5 %  o f in la n ts  re c e iv in g  3 do ses o f 5 0 0 0 0 u n its  
o f v ita m in  A  a t m o n th ly  in te rv a ls  h a d  b u lg in g  ío n ta n e lle , 
co m p ared  w ith  1 %  o f in ĩa n ts  re c e iv in g  p la c e b o . T h e  b u l-  
g in g  la ste d  b e tvveen  2 4  an d  7 2  h o u rs  a n d  su b sid e d  tv ith o u t 
ư e a tm e n t, 1 a n d  d id  n o t ap p e ar to  b e a sso tía te d  vv ith  a n y  
p h y s ic a l o r d e v e lo p m e n ta l a b n o rm a litie s  o n  lo n g -te rm  fo l-  
lo w -u p . 2 In  a n o th e r s tu d y  in  n e o n a te s, b u lg in g  ỉo n ta n e lle  
o cc u rre d  in  4 .6 %  o f re d p ie n ts  o f v ita m ín  A  5 0 0 0 0 u n its  
an d  2 .7 %  o f p la ce b o  re d p ie n ts  2 4  h o tư s a fte r th e  d o se . 3 In  
c o n tra s t, le ss  th a n  1 %  o f in ía n ts  g iv e n  3 d o ses o f 
2 5  0 0 0  u n its  o ỉ v ita m in  A  a t m o n th ly  in te rv a ls  h a d  b u lg in g  
ío n ta n e lle  in  a  íu rth e r  s tu d y .4

1. de Frandsco A. ít aì. Acute toxlđiy of vitamin A given with vacdnes in 
iníancy. Lanctt 1993: 342: 526-7.

2. van Dilỉcn J. et al. Long-term e(Tea of viiamin A with vaccines. Lanat 
1996; 347: 1705.

3. Agoestina T, ít aL Saỉety of one 52 mioomol (50000 IU) oral dose ot 
vitamin A adminisỉered to neonates. Bull WH0 1994; 72; 859-66.

4. VVHO/CHD Immunisatìoa-Linked vttamin A Supplementation Study 
Group. Randomised uial IO asses benelits and salety oí vitamin A 
supplementation linked to inununúation in early iníancy. Lancct 1998; 
352: 1257-63. Conectlon. ibút. 1999; 353: 154.

C a rc in o g e rũ d ty . F o r m e n tio n  o f th e  ỎIcreased r is k  o f lu n g  
c a n c e r in  h ig h - ris k  in d iv id u a ls  re c e iv in g  b e ta c a ro te n e  a n d  
v ita m in  A , w h e n  co m p are d  v r ith  p la ce b o , in  a  stu d y  in v e s -  
tìg a tin g  v ita m in s  in  lu n g  c a n c e r p re v e n tìo n , see  P ro p h y - 
U uds o ỉ M a lig n a n t N e o p la sm s, p . 2 0 4 7 .3 .

E ffe c ts  o n  th e  b io o d . N o rm o ch ro m ic  m a c ro c y tic  a n a e m ia  
d eve lo p ed  in  a  p atd en t w h o  h a d  b e e n  re c e iv in g  o ra l v it-  
a m in  A  1 5 0 0 0 0 u n its  d a ily  fo r se v e ra l m o n th s . 1 T h e  
p a tie n t's  h ae m o g lo b in  re tu m e d  to  n o rm a l w h e n  v ita m in  
A  w a s sto p p ed , a n d  th e  a cc o m p a n y ỉn g  sym p to m s oi p e ri-  
o ra l d e rm a titis  a n d  g lo s s itis  a lso  d isa p p e a re d . S im iia r ly , 
n o rm o ch ro m ic  n o rm o c y tic  a n a e m ia  an d  th ro m b o cy to p e - 
n ia  in  an  in ía n t g iv e n  6 2 0 0 0 u n its  d a ily  fo r 8 0  d a y s , 
re so lv e d  o n  sto p p in g  v ita m in  A .1 In  c o n tra s t, v ita m in  A  
h a s b e e n  re p o rte d  to  h a v e  a  b e n e C d a l e ííe c t o n  a n a e m ia , 
see u n d e r D e S d e n c y  S ta te s, p . 2 1 0 0 .1 .

1. white JM. Vhamin-A-Induced anaetnia. Lautt 1984; il: 573.
2. Perrotta s , et a/. Iníant hypervltamỉnosis A causes severe anemỉa and 

tbromboqrtopenla: evldenn ot a retỉnól-dependent bone marrow cell 
grornh inhibition. Bhxxt 2002; 99: 2017-22.

E ííe c ts  o n  b o n e . E x c e s s iv e  d ie ta ry  ín ta k e  o f v ita m in  A  
m ay  be a sso d a te d  w ith  o ste o p o ro sis . In  a n  e p id e m io lo g ic a l 
s tu d y , 1 a  d ie ta ry  in ta k e  o f re t in o l g re a te r th a n  I5 0 0 m ic r-  
o g ram s d a ily  (5 0 0 0 u n its ) d o u b le d  th e  r is k  o£ h ip  íra c tu re  
co m p ared  w ith  a n  in ta k e  o f le ss  th a n  5 0 0 m ic ro g ra m s 
d a ily  (ab o u t 1 67 0  u n its ) in  w o m e n  (o d d s ra tio , 2 .1 ; 9 5 %  
co n E d e n ce  in te rv a l 1 .1  to  4 .0 ) . T h e se  d ata  w e re  c o n h rm e d  
b y  th e  N u rse s' H e a lth  S tu d y , 2 w h ic h  ỉo u n d  th a t p o stm e n o - 
p a u sa l w o m en  w ith  th e  h ig h e st v ita m in  A  an d  re tin o l 
in ta k e s  w e re  a t in c re a se d  r is k  fo r h ip  ừ a c tu re , irre s p e c n v e  
o f w h e th e r th e  in ta k e s  w e re  fro m  food  p lu s  su p p le m e n ts, 
o r fo o d  a lo n e . W o m en  w ith  d a ily  re tin o l in ta k e s  o f m o re  
th a n  1 5 0 0 m ic ro g ra m s h a d  a  re la tiv e  r is k  fo r h íp  íra c tu re  
o f 1 .6 4  co m p ared  w ith  th o se  co n su m in g  le ss  th a n  
500  m icro g ram s d a ily . B e ta c a ro te n e  in ta k e , h o v v e v e r, d id  
n o t c o ư e la te  s ig n ific a n tly  w ith  a n  in a e a s e d  r is k  o f fra c - 
tu re . A  la rg e  c o h o rt s tu d y 3 o f m en  ỉo u n d  th a t th e  o v e ra ll 
r is k  o f a n y  ỉra c tu re . in d u d in g  h ip  h a c tu re s , w a s su b sta n - 
t ia lly  in cre a se d  am o n g  m e n  w ith  th e  h ig h e st c o n c e n ơ a - 
tio n s  o f se ru m  re t in o l; th e re  w a s n o  a sso d a tio n  b e tw e e n  
se ru m  b e ta ca ro te n e  le v e ls  a n d  th e  r is k  o f íra c tu re . S u b se- 
q u e n tly , ro u tin e  su p p le m e n ta tio n  an d  th e  ỉo rtiã c a tỉo n  o f 
fo o d  w ith  v ita m in  A  in  w e ste m  c o u n trie s  h a s b e e n  q u es- 
tio n e d .4 A  re p o rt5 fro m  th e  U K  G o v e m m e n t's S d e n tiíic  
A d v iso ry  C o m m itte e  o n  N u tritio n  c a u tio n s a g a in st th e  
in ta k e  o f m o re  th a n  1 .5  m g oi v ita m in  A  d a ily  in  th o se  a t 
in cre a se d  r is k  o f o ste o p o ro sis , su ch  as p o stm e n o p a u sa l 
w o m en  an d  th e  e ld e rly . H o vve ve r, re s u lts  ữ o m  a c o h o rt 
s tu d y  in  th e  e ld e rly 4 su g g est a  U -sh ap e d  d o se re la tio n s h ip , 
in  th a t b o th  h ig h  an d  Io w  in ta k e s  o f v ita m in  A  vvere  asso - 
d a te d  vy ith  re d u ce d  b o n e  m in e ra l d e n s ity , a n d  a n o th e r 
stu d y 7 In  w o m en  aged  b e n v e e n  5 0  an d  7 4  y e a rs , ío u n d  
b o th  h ig h  an d  Io w  se ru m  v ita m in  A  c o n c e n tra tio n s to  b e 
as5o d a te d  w ith  a n  in c re a se d  r is k  o f h ip  ừ a c tu re . A n o th e r 
la rg e  o b se rv a tio n a l e p id e m io lo g ic a l s tu d y  fro m  th e  
W o m e n 's H e a lth  In ỉt ia t iv e *  d id  n o t sh o w  a n y  a sso d a tio n  
b etvveen  v ita m in  A  o r re tin o l in ta k e  an d  th e  r is k  o f fra c -  
tu re s  in  p o stm e n o p a u sa l w o m e n .

1. Melhus H. tí al. Excessỉve dỉetary iatake of vitamin A is assocỉated vvith 
reduced bo ne mìneraỉ densỉty and increased lisk ỉor hip ỉraaure. A m  
Inum Med 1998; 129: 770-8.

2. F«kanich D, tí ai. Vĩumin A ỉntake and hỉp ừaaures among 
posonenopausat women. JAMA 200Z* 287: 47-54.

ỉ. Michaỉỉsson K. t í  ai. Serum retìnol ievels and the risk oỉ ừacture. N EngỊ 
J Med 2003: 348: 287-94.

4. Lips p. Hyperviiaminosts A and íraaures. N Engì J Mtd 2003; 348: 347-9.
5. SdentíQc Advỉsory Comminee on Nutrỉtỉon. Review of dỉtíary advice ơn 

vùamin A. London: The Sutìonery OÍBce, 2005. Aiso avaỉlable at: http:// 
www.sacn.gov.uk/pdis/sacn.viu_report.pdf (accessed 21/07/08)

6. Promislow JHE. tí a i Retinol intake and bone mineral density in the 
elderly:theRanchoBernarduSiudy.7Bo/TfMwerR« 2002:17: 1349-58.

7. Opotovvsicy AR. Bilezỉkian JF. Serum vìtamìn A concentration and the 
risk of hỉp íraaure among vvomen 50 to 74 ycars old in the United States: 
a prospcctive analysis oí the NHANESI Follow-up Study. Am J Med 2004; 
117: 169-74.

8. Caire*Juvera G. tí ai. Viumin A and retinol imakes and the risk of 
íractures among partỉcỉpanu 0< the Women's Health Imtìative 
Observational Srudy. Am J ơin Nutr 2009: 89: 323-30.

E ffe c h  o n  th e  im m u n e  S y s te m . V ỉta m ỉn  A  d e h c ỉe n c y  ỉs  
g e n e ra lly  a sso cia te d  w ith  ũ n p a ỉre d  im m u n ity , an d  ơ e a t- 
m e n t o f d e H d e n cy  re s u lts  in  re d u c tio n s in  m o rb id ity  an d  
m o rta lity  fro m  a  n u m b e r o f in le c tio u s  d ise a se s (se e  u n d e r 
D e Đ d e n cy  S ta te s , p . 2 0 9 9 .2 ). H o vve ve r. a fe w  stu d ie s  h a v e  
sh o w n  in a e a s e d  p re v a le n c e  o f d ia rrh o e a  a n d /o r re sp ứ - 
a to ry - tra d  in íe c tio n s  w ith  h ig h  d o ses o f v ita m in  A . T h e re  
is  a  p o ss ib ility  th a t h ig h  s in g le  d o ses o f v ita m in  A  m a y  
te m p o ra rily  a tte n u a te  th e  im m u n e  re sp o n se  in  
n o n -d e ũ d e n t c h ild re n . 1 F o r th e  e ííe c t o f h ig h -d o se  v it-  
a m in  A  su p p le m e n ts o n  th e  re sp o n se  to  m e asle s v a c d n e  
in  so m e s tu d ie s , see  p . 2 3 9 9 .3 .

1. Anonymous. Chỉỉđhood moibidỉry. immunityandmỉcronutrìents. WH0 
D ruginfl996; 10: 12-16.

E ffe c ts  o n  th e  liv e r . V ita m in  A  is  sto re d  in  th e  D issẽ  sp ace  
o f liv e r  c e lls  an d  e x c e ss iv e  d osage can  le a d  to  íib ro s is  an d  
o b stru ctio n  o f s in u so id a l b lo o d  flo w , c a u sin g  n o n -d n h o tic
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p o rta l h y p e n e n s io n  a n d  h e p a to c e llu la r đ y s tu n c tío n . 1 

A lth o u g h  h e p a to to x id ty  h a s ty p ic a lly  b e e n  re p o ite d  w ith  
h a b itu a l in g e s tio n  o ỉ d o se s o ỉ v ita m in  A  g re a te r th a n  
5 0  0 0 0  u n its  d a iỉy , a  ca se  oi  s e v e r t h e p a d c  h b ro s is , w ith  
ja u n d ỉc e  a n d  h e p a to m e g a ly , h a s b e e n  re p o rte d  in  a  p a tie n t 
w h o  h a d  b e e n  ta k in g  2 5  0 0 0  u n its  d a ily  ỉo r  a t le a s t 6  y e a rs  
in  a  m u ỉt iv ita m in  su p p le m e n t. 2

ỉ. Shexỉock s . n^e specmim oí bepatottnddty due to đrugs. Laneet 1986; ỉfc 
440-4.

2. g«walAt TB, *  ai V!ĩ»wrfn Á hgptntMÌrity; * a m to n iiy  nnte nyrrtiny 
23,000 IU supplemems. Am  J  Med 1994; 97: 523-8.

Effods on mortaBly. V ĩta m in  A  su p p le m e n ta tio n  h a s b e e n  
re p o rte d  to  h a v e  b é n e fid a i e fie c ts  o n  c h ỉld h o o d  m o rta lỉty , 
e sp e á a U y  in  d c v e lo p in g  c o u n trie s . see  D c A d e n cy  S ta te s , 
p . 2 0 9 9 .2  et seq. H o w e v e r, o n e  sy s te m a tic  re v ie w 1 o i  n e o - 
n a ta l v ita m in  A  su p p le m e n ta tío n  ía ile d  to  ũ n d  e v id e n c e  o f 
a  re d u c tío n  in  m o rta lity  o r m o ib id ity , a n d  a n o th e r sy s- 
te m a tic  re v ie w  o i  a n to x id a n t su p p le m e n ta tio n  in  a d u ỉts  
c o n d u d e d  th a t v ita m in  A  e ith e r s in g ly  o r w ith  o th e r 
a n to x id a n ts  in c re a s e d  m o rta lity .2

1. Gogỉa s , Sachdev HS. Neonatal vỉtamỉn A supplemenution for 
preventỉon of mortalỉty and morbidỉty ỉn inỉancy: systematỉc review oí 
randomỉsed controlỉedtrials. SMJ 2009; 338: b919.

2. Bjelakovỉc G, et al. Antioxidant suppleroents for prevention oỉ mortaỉỉty 
in heaỉthy partỉdptnts and padents wỉih various dỉseases. Avaỉỉabỉe in 
The Cochrane Database oi Systematk Revtews: lssue 2. Chỉchener John 
Wiky; 2008 (accessed 18/06/08).

Hypersensitivity. L o c a l in A a m m a to ry  re a c n o n s an d  se ve re  
a n a p h y la c to id  re a c tio n s  h a v e  o c c u ire d  in  p a tie n ts  re c e iv -  
in g  v ỉta m ỉn  A  ư ý e c tio n s . a n d  a re  u s u a lly  a ttrib u te d  to  
s o lu b ilis e rs  su  c h  as p o ly o x y l c a s to r o ils  (p . 2 2 0 2 .3 ), a n d , 
le s s  c o m m o n ly , p o ly so rb a te s  (p . 2 2 0 4 .1 ).

A  ca se  o f c u ta n e o u s  h y p e rs e n s itiv ity  to  re tin o l p a lm ita te  
it s e lí h a s  b e e n  d e sc rib e đ . 1

1. Shelley WB. a  aL Kypersensiúvicy to rerinol palmitate lnjcaJon- BMJ 
I99S: 311: 232.

Ovardosoge. A lth o u g h  n o  d in ic a l m a iũ íe s ta tio n s  o f to xá- 
d ty  w e re  se e n  in  3 b o y s w h o  in g e ste d  la ig e  a m o u n ts o ỉ 
v ỉta m in  A , th e ừ  se n u n  re t in o l c o n c e n tra d o n s c o n tữ iu e d  
to  r is e  o v e r a b o u t 3 w e e k s , a n d  to o k  se v e ra l m o n th s to  
n o n n a lis e ; th e  a u th o rs  c a u tìo n e d  th a t th e  u se  o f ch e vvab le  
v ita m in s  re se m b lin g  c o n íe c tio n e ry  m ay  in c re a s e  th e  r is k  
o f o v e rd o se  in  c h ild re n . 1

1. Lam HS, đ  đl. Rỉsk of vỉtamỉn A toxidry ừom candy-Uke dkewable 
vttamỉn supplements for children. Ptấiaơia 2006; 118: 820x4.

Pregnancy. T h e  fà c t th a t s y n th e tic  v ita m in  A  d e iiv a tiv e s  
su  ch  a s is o tre tín o in  a re  te ra to g e n ic  (p . 1 7 0 9 .3 ) h a s 
p ro m p te d  c o n c e m  a b o u t th e  p o te n tia l te ra to g e n id ty  o f 
h ig h  d o se s o f v ita m in  A .

A  p ro sp e c tiv e  c o h o rt s tu d y  fo u n d  th a t a to ta l d a ily  in ta k e  
o f v ita m in  A  fro m  a ll so u rc e s o f g re a te r th a n  15 O O O units 
d u d n g  e a iỉy  p re g n a n c y  w a s a sso d a te d  w ith  a s ig n ih c a n tly  
m cre a se d  r is k  o ỉ  b irth  d e ỉe c ts  o f s tru c tu ie s  a ris in g  ừ o m  th e  
c ra n ia l n e u ra i c re s t. 1 W h e n  v ita m in  A  in ta k e  h o m  
su p p le m e n ts w a s  a n a ly se d  s e p a ia te ly , a n  a p p a ie n t v ita m in  
A  th re sh o ld  d o se  (o r th e  d e v e lo p m e n t o f b irth  d e íe cts o f 
lO O O O u n ỉts d a ỉly  w a s su g g e ste d . H o w e v e r, th is  stu đ y  h a s 
b e e n  c r itid s e d 1 3  a n d  so m e  su g g e st th e  d a ta  a llo v v s fo r a 
h ig h e r th re sh o ld  d o se . 3 A  tu r th e r s tu d y  ío u n d  n o  s ig n ih c a n t 
d iS e re n c e  in  b iith  d e ỉe c t ra te s  b e tw e e n  vvo m e n  co n su m in g  
g re a te r th a n  8 0 0 0  o r 10  0 0 0  u n its  o í v ita m in  A  d a ily  in  th e  
p e rio d  a ro u n d  c o n c e p tio n  (a s  su p p le m e n ts a n d  ỉo rtiS e d  
c e re a ls ) a n d  th o se  c o n su m in g  le s s  th a n  5 0 0 0  u n its  d a ily .4

A íte r  e a r iie r  ca se  re p o rts  in  th e  U S A  su g g e stin g  th a t la rg e  
d o ses o f v it a m in  A  (e q u iv a le n t to  a b o u t te n  tim e s th e  d a ily  
re co m m e n d e d  d ie ta ry  a llo w a n c e  o f 2 2 5 0 u n its ) ta k e n  in  
e a riy  p re g n a n c y  m a y  c a u se  b ir th  d e ỉe c ts , th e  U K  C h ie í 
M e d ic a ỉ O ffic e r c a u tìo n e d  w o m e n  a g a in s t th e  u se  o ỉ v ita m in  
A  s u p p le m e n ts  e x c e p t u n d e r m e d ic a l s u p e rv is io n . 3 
A d d M o n aD y , a đ v ic e  w a s  g iv e n  th a t liv e r  o r U v e r P ro d u c ts 
sh o u ld  n o t b e  e ạ te n  b e c a u se  h ig h  c o n c e n tra tìo n s  o ỉ v ita m in  
A  h a d  b e e n  d e te cte d  in  so m e sa m p le s o í a n im a l U v e r. 
H o w e v e r, o th e rs  th o u g h t th a t th e  a v o id a n c e  o f liv e r  o r liv e r  
P ro d u c ts  m ig h t re s u lt in  ũ ia d e q u a te  n u tr ìt io n  in  so m e an d  
th a t a  le s s  a la m ũ s t v ie w  m ig h t h a v e  b e e n  to  su g g est a  
lim ita t io n  o n  in ta k e  ra th e r th a n  to ta l p ro h ib itio n .6-7 T h e  
R o y a l C o lle g e  o ỉ O b s te trid a n s  a n d  G y n a e c o lo g ists  h a s 
a d v ise d  th a t h ig h -d o se  v ita m ỉn  A  su p p le m e n ta d o n  (m o re  
th a n  a b o u t 7 0 0  m ic ro g ra m s. o r 2 3 0 0 u n its  d a ily ) is  n o t 
re co m m e n d e d  d u rin g  p re g n a n c y . 1 T h e  A u s ư a lia n  A d v e rse  
D ru g  R e a c tio n s  A d v is o ry  C o m m itte e  h a s a d v ise d  tv o m e n  in  
th is  c a te g o ry  to  a v o id  v ita m in  A  su p p le m e n ts a n d  n o t to  
e xc e e d  th e  re co m m e n d e d  d a ily  a llo w a n c e  o í 2 5 0 0  u n its  
h o m  a ll so u rc e s .’

1. Bothnun KJ. rt a i  Trratogenidry othigh vUamin A im tkc. N ErtỊl J Mcd
199Ĩ; 333: 1369-73.

2. Weiỉer MM, *L Teratogenỉđty of high vỉtamỉn Aỉmake.NBngUM ed
1996;334: 1193-6.

3. Watkỉns M .tfd . Teratogenidty of hỉgb vltamỉn A intake. N Engi J Mtd
1996; 334: 1196.

4. MỈUs JL,clđL  Yỉcamỉn A and bỉrth deíects. Am J Obstet Gynecol 1997; 177:
31-6.

3. DoH. Womm anứùmd: watck your viUữnm A irttúkt. London: Department
of Heahh. 1990(18 Oaober).

6. Nebon M. Vhamỉn A. liver oonsumpcỉoa, and risk of bỉnh deỉects. SÁU 
1990:301:1176.

7. Sandexs TAB. VUamln A and pregnanqr. Lanat 1990; 336: 1375.
8. Royal CoOefe of Obstetrỉdans and Gynaecoỉogists. RCOG rdease: RCOG 

tsráes new guỉdance oa vỉtamỉn supplemesution ỉn pregnancy (ỉssued 
Ỉ9th Odober. 2009). Avaỉỉabỉe a t  http://www^co(.orf.uk/news/rcog- 
refa»ae>FCOg-issaes<new-gukỉance-vitajxỉỉn'Supplementatỉon*piegDanqr 
(accessed 15/02/10)

9. Admse Dnif Reactkms Advỉsory Commỉaee (ADRAC). Vhamỉn A and 
bénhdeỉects. Autí Ađvm e Dntậ situ t 811171996; 15:14-15. Also avaỉlable 
at; h n p :/ /www.rga.gov.au/adr/aadrb/aadr961 ỉ.h tm  (accessed 
21/07/08)

Ịnlemdịons
A b so rp tio n  o ỉ v ita m in  A  h o m  th e  g a s tro in te s tin a l tra c t m ay  
b e re d u ce d  b y  th e  p re se n c e  o ỉ n e o m y d n , c o le s ty ra m in e , o r 
U q u id  p a ra ỉh n .

T h e re  is  a n  in c re a s e d  r is k  o f h y p e rv ita m in o s is  A  ư  
v ita m ỉn  A  is  g iv e n  w ith  s y n th e tic  re tin o id s  su  c h  a s a à tre t in , 
is o tre tín o in , a n d  tre tin o in .

T h e re  is  c o n ỉlic t in g  e v id e n c e  re g a rd in g  th e  e ữ e c t o ỉ 
v ita m in  A  o n  th e  re sp o n se  to  m e a s le s v a c d n e  (see  
p . 2 3 9 9 .3 ).

Pharmacokinetìcs
V ita n ũ n  A  su b sta n c e s a re  re á d ily  ab so rb ed  h o m  th e  
g a sư o in te s tin a l tra c t b u t a b so rp tỉo n  m a y  b e  re d u ce d  in  th e  
p re se n ce  o f fa t ra a la b s o rp tio n , lo w  p ro te in  in ta k e , o r 
im p a h e d  liv e r  o r p a n c re a tic  tu n c tío n . V ita m in  A  e ste rs  a re  
h y d ro ly se d  b y  p a n c re a tíc  e n zym e s to  re t in o l, v vh ich  is  th e n  
ab so rb ed  a n d  re -e s te rifie d . So m e re ú n o l is  sto re d  in  th e  
liv e r . I t  is  re ỉe a se d  h o m  th e  liv e r  b o u n d  to  a sp e đ h c  a ,-  
g lo b u lin  (re tin o l-b in d in g  p ro te in ) in  th e  b lo o d . T h e  re tin o l 
n o t sto re d  in  th e  liv e r  u n d e rg o e s g lu c u ro n id e  co n ịu g a ú o n  
a n d  su b se q u e n t o x id a tio n  to  re t in a l a n d  re tin o ic  a d d ; th e se  
a n d  o th e r m e ta b o lite s  a re  e x c re te d  in  u rin e  an d  {a e c e s . 
V T tam in  A  d o es n o t re a d ily  d iH u se  a cro ss th e  p la c e n ta  (b u t 
see  P re g n a n c y , a b o v e ), b u t is  p re se n t in  b re a st m ilk . 

R e íe re n c e s .
1. Hanmann D. et ứỉ. Pharmacokỉnetỉc modellỉng of the pỉasma 

conccnưatỉon-time proRỉe oi the rỉtamin reùnyl paỉmítate foỉlowỉng 
inưarauscular adminiỉưation. Biapiutrm Drug Dàpos 1990; 11:689-700.

2. Reỉnevsdcnữ DV, et a i Pỉasma Unetío of vitamỉn A ỉn bumans aher a 
sỉngỉe oral dose of (8.9.19-1*) retiny] paỉmỉtate. J ĩàpiầ Ra 1996; 37: 
1875-85.

3. Harrison EH, Hussain MM. Mechanỉsms involved in the ỉmestínal 
dỉgestỉon and absorpúon of dỉetary vitaminA. JN uư 2001; 131:1403-8.

Human Requirements
D ie ta ry  v ita m in  A  is  d e riv e d  h o m  2  so u rc e s , prtformtd  
Tttànoids h o m  a n im a l so u rc e s su  c h  a s liv e r , lò d n e y , d a iry  
p ro d u ce , a n d  eggs (f is h - liv e r  o ils  a re  th e  m o st co n c e n tra te d  
n a tu ia l so u rc e ), a n d  prơvitamin carotenoids w h ic h  c a n  be 
o b ta in e d  h o m  m a n y  p la n ts ; th e  la tte r  a re  c o n v e rte d  to  
re tin o l in  th e  b o d y  b u t a re  le ss  e ữ e c tiv e ly  u tilis e d . C a ro te n e s 
(a . p , a n d  r )  a re  m a jo r so u rc e s a n d  o f th e s e , p -ca ro te n e  
(b e ta c a ro te n e — se e  p . 2 0 5 1 .1 ) h a s  th e  h ig h e st v ita m in  A  
a c t iv ity  an d  is  th e  m o st p le n tih il in  fo o d . V a ria b le  a m o u n ts 
oí p -ca ro te n e s a re  fo u n d  in  c a rro ts  a n d  d a rk  g re e n  o r y e llo w  
v e g e ta b le s. R e d  p a lm  o il is  a  good  so u rc e  o f a - a n d  P ' 
c a rô te n e s .

U K  a n d  u s  re c o m m e n d e d  d ie ta ry  in ta k s . In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lis h e d ' 
fo r v ita m in  A  a n d  s im ila r ly  in  th e  U S A  re co m m e n d e d  d ie t- 
a ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  se t.2 D ìH e rin g  a m o u n ts 
a re  re co m m e n d e d  fo r in ỉa n ts  a n d  c h ild re n  o f v a ry in g  ag es. 
fo r a d u lt m a le s a n d  ỉe m a le s . a n d  ỉo r  p re g n a n t an d  la c ta t-  
in g  w o m e n  (b u t see  P re g n a n c y , a b o v e ). In  th e  U K  th e  
re fe re n ce  n u tr ie n t in ta k e  (R N I) ío r  a d u lt m a le s  an d  
íe m a le s  is  7 0 0  a n d  6 0 0  m ic ro g ra m s re t in o l e q u iv a le n ts  
(a b o u t 2 3 3 0  a n d  2 0 0 0  u n its ) d a ily , re s p e c tiv e ly  a n d  th e  
e stim a te d  a ve ra g e  re q tú re m e n t (E A R ) is  5 0 0  an d  4 O 0 m ic r- 
o g ram s re tin o l e q u ív a le n ts  (a b o u t 1 6 6 0  a n d  1 33 0  u n its ) 
d a ily , re s p e c tív e ly . T h is  U K  re p o rt1 a lso  h ig h lig h te d  th e  
to x id ty  a sso d a te d  w ith  la rg e  d o se s o f v ita m in  A  an d  
re co m ĩn e n d e d  th a t re g u la r in ta k e s  sh o u ld  n o t e xc e e d  9  m g 
(3 0  0 0 0  u n its ) d a ily  in  a d u lt m e n  a n d  7 5 0 0 m ia o g ra m s 
(2 5  0 0 0  u n its ) d a ily  in  a d u lt vvo m e n . (A  la te r  re p o rt3 w a s 
u n a b le  to  e s ta b lish  a sa fe  u p p e r le v e l fo r v ita m in  A  in ta k e . 
b u t c o n sid e re d  th a t to ta l in ta k e s  a b o v e  1 5 0 0 m ic ro g ra m s 
re tin o l e q u iv a ỉe n ts  d a ily  m ig h t b e  in a p p ro p ria te .) F ig u re s  
vvere  a lso  g iv e n  in  th e  e a r iỉe r  re p o rt ío r  in ỉa n ts  a n d  c h il-  
d re n  w h o  w e re  sa id  to  b e  m o re  s e n s it ỉv e  to  th e  e ữ e c ts o ĩ 
v ita m in  A . T h e se  lim its  d id  n o t a p p ly  to  th e ra p e u tic  do ses 
o f v ita m in  A  u se d  u n d e r m e d ic a l su p e rv is io n . 1 In  
p re g n a n cy  th e  R N I is  7 0 0 m ic ro g ra m s re t in o l e q u iv a le n ts  
(2 3 3 0  u n its ) d a ily  a n d  in  n u rs in g  m o th e rs  9 5 0 m ic ro g ra m s 
(3 1 6 0  u n its ) d a ily . In  th e  U S A  th e  R D A  ỉo r  a d u lts  is  
9 0 0 m ic ro g ra m s d a ily  fo r m e n  a n d  7 0 0 m ic ro g ra m s d a ily  
ỉo r  w o m e n .2 T h e  to le ra b le  u p p e r in ta k e  le v e l is  3 m g  d a ily .

1. DoH. Dỉeury reíeience vaỉues ỉor ỉood energy and nuưienxs ỉor the 
United Klngdom: report o í the pand an dỉetary reíerencc vahies ai tbe 
canunỉnee on medtcal aspccts oỉ ỉood polỉcy. Rrpơrt on heaỉth and íoámì 
»ỉgnsB41.London:HMSO. 1991.

2. Stanthng Commỉttee on the Sdentỉíic Evaiuatỉon oí Dietary Reíerence 
Inukes ữỉ the Pood and Nutrỉtỉon Board. Dietary Reỷèrma ituaka for
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and mineraỉs (May 2003). Avaiỉable ac http://wwwiood.gov.uk/ 
mnhỉme<Ua/pdb/vỉtniin2003.pdỉ (accessed 06/01/06)

P r e p a r o t í o n s
P ra p rís ta ry  P rep o ratio ns (d e ta ils  a re  g i ven  in  V o lu m e B )

Smgla-ingradiant Prapo roHons.  Árg.: A -V ite l; A d em ú d na  A  
M anuu A m e n ite  A ; A n d rio d e n n a ; A ro v it; A tom oderm a A ' 
B ag o vit A ' C azm ar; C u tid e rm in  C rem a H u m ect. con  V itam ín a  
A+ ; D o m sed an ; H o se n -A ; M e tab o lite -A ' sk in d e rm  A ; AustraL: 
U n g v ita ; Belg.: V ita m u ru in e ; Braz.: A ro v it; La c rig e l A ' R e tin a n  
cànad.: A rg in a x t; A ro v itt ; T h e ra p le x A F ; V ită p ro  A ; Chilr. 
A v ita n a t; B ag o v it A ; M ic ro re tỷ ; Qũtur. O cu lo te a  (% )$ ); CZ: 
A xe ro p h th o l; Derm.: A -v ita m in ; F r .: A  3 1 3 ; A  3 13 ; A v ib o n ; 
Ger.: A u g e n sch u a  N A ; O c u lo te a t; S o la n -M f; V itaQ u id ; V ita - 
g e l; Gr.: A v lta n ; Hung.: O cu lo te ct; Indừr. A ro v ic  L ip o lo tỉo n ; 
M ixca ro tin ; Israel: A v ip u rt ; Ital.: A  ro  v ít ; E u v ito l; V it-A -N ; 
Malaysùr. F a iry  A D E ; Mex.: Á  G r in t : A co n ; D erm o tin  A" M icro - 
re t; M ic ro v ita t; P a lm y ío rte ; R e tig e l-A ; NZ: D erm alile-)-; U n g vi- 
ta ; Phữipp.: A ía x in ; A lic i-A ' H yp o tears; R e tim a x ; PoL: A kso - 
d e n n ; D e rm o sa v it; D e rm o vit A ; M asc O chronna z  W itan ũ n a A ; 
M asc W itam in o w a O ch ro n n a ; PorL: A -V ite ; V ita m in o lta lm in a ; 
Rus.: V ỉd e stim  (BHttecTHM ); V ita-P O S  (B m a -n o c ); S.Afr.: A ro - 
v it f ; Spain: A u x in a  A  M a siva ; B io m in o l; R in o cu si V ita m in ico : 
R in o v ite x ; SwtíL: A ro v itt ; Switz.: O cu lo ie ct; V ita -P O S ; Thai.: 
C e b rin -Fe ; Turk.: A v ic a p ; A v ig e n ; C aro vig e n ; UK: B io v it-A ; 
USA: A q u aso l A ' P a lm íta te -A t; P e d i-V it-A ; R e tin o l-A ; Venez.: 
A h a-M on ; R e tiv a .

M ukH ngred ìent Prap o ro tio xu . N um erous p rep a ra tio n s a re  lìsted  
in  V o lu m e B .

Phorm ocopoe io l P rap o ra lio n s
B P  2 0 1 4 ; P a e d ia tĩic  V ita m in s A . c and  D  O ra l D ro p s;
B P C  1 9 7 3 : V ita m in s A  and  D C ap su les;
Đ S P  3 6 : O il- and  V V ater-so lub le  V ìtam in s C ap su le s; O il-  and 
W ate r-so Iu b le  V ita m in s O ra l S o lu tio n ; O il- and  W ater-so lu b le  
V iu m in s T a b le ts ; O ii-  and  W ate r-so lu b le  V ita m in s w ith  M ìn e ra ỉs 
C ap su le s; OU- an d  W ate r-so lu b le  V U am ins w ith  M in e ra ls O ral 
S o lu tio n ; O il-  and  W ate r-so lu b le  V ita m in s w ith  M in e ra ls Ta b le ts; 
O il-so lu b le  V iu m in s  C a p su le s ; O il-S o tu b le  V ita m in s O ra l 
S o lu tio n ; O il-so lu b le  V ita m in ỉ T a b le ts ; O il-S o lu b le  V ita m in s 
w ith  M in e ra ls C ap su le s; O il-S o lu b le  V itam in s w ith  M in e ra ls O ra l 
S o lu tìo n ; O il-S o lu b le  V ita m in s w ith  M in e ra lỉ T a b le ts ; O leo v ita - 
m in  A  an d  D  C ap su le s; O le o v itan ú n  A  and  D ; V ita m in  A  
C ap su le s; V lta m in  A  O ra l L iq u id  P re p ara tio n ; V ita m in  A  T a b le ts.

Vitamin B Substances
Vltamina B, grupo de la; BmaMMHbi rpynnu B.

T h e  B  v ita m in  g ro u p  in d u d e s  th e  B | su b sta n c e s (th ia m in e  
an d  its  d e riv a t iv e s ), B j (rib o d a v in ), B »  (p y rid o x in e  an d  
d e riv a t iv e s ), a n d  B l2 (th e  c o b a la m in s ). In  a d d itio n , n ic o tin ic  
a d d  a n d  it s  d e riv a tiv e s  (p . 2 0 8 3 .1 ) a n d  fo lic  a d d  (p . 2 0 6 3 .1 ) 
a re  h e ld  to  b e  p a rt o í th e  g ro u p , a»  is  p a n to th e n ic  ad d  
(p . 2 0 8 5 .2 ), b u t th e se  la tte r su b sta n cé s ă re  n o t g e n e ra lly  
re íe rre d  to  b y  th e ứ  ơ a d it io n a l B  n o m e n d a tu re .

Vitamin Bi Substances
ýỉtamina Biị BMTaMMHbi Tpynhbi Bv

Acetiamine Hydrochloride iriNNMỊ 
AÕethiãmine Hydrochlorĩde; Acetiamina, hidrodoruro dê; 
Acétiamine. -Chlorhydrate d*; Acetiamini Hydrochlòridum; 
Diaceftiạmine Hydrqchloride; Hidrodoruro de acetìamina; 
ÁttèrviaMMHa rnnpoxnopna. -
N-(5-Acetoxy-3-acetylthiopent-2-en-2-yl)-N-(4-amino-2- 
methylpýrịníidin-5-ýlmethyl)formamide hydrochỉqride 
monohydràte.
■•Ổ'isH22NAS,HCI,H2(>420.9
C4S— 299-89-8 (acetiamine).
■UNII — W024X5P395.

Benfotiamine iriNNi
Beníòtiamina; Beníotiaminum; S-BenzoylthianỊine O-Mono- 
phosphate; Monofosfato de benzoiltiamina; 5eH<|)ơrviaMMH. 
N-(4-Amino-2-méthylpyrimidin-5-ylmethyl)-N-(2-ben- 

_zoylthio-4-dIhydraxýphosphinyloxy-1 -methýlbut-1 -enyDíbr- 
mamide.
Ci9Hj3N405PS=466.4
C4S —  22457-89-2.
ATC — AĨ1DA03.
ATC Vẹt — QA1ÌDA03.
UNII — Y920US2H98.

AU cross-reíerences reíer to entries in Volume A
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B is b e n t ia m in e  ỊriNNi
0-8enzõyIthìamỉBè bisulphidé; Bisbéntiamina; Bisbentiami- 
nurn; 5nc6eHTMaMMH. '  •
W/-(Dìthiobis[2-(2-benzoyloxyethyl)-1-methylvinylene]}bis 
[^(‘í-amino-2-methyl pyrimidin-5-yl methyl)formamide] 
C38H«N8O6S2=770.9 .
CAS -7 2667-89-2. . ' .
UNII —  MEI78CAM16. . .

C o c a r b o x y i a s e  ỊBAN, ríNN)
Cocarboxiỉạsa, Co<arboxylase; Cocarboxylasum; Dipho- 
sphothiamine; Pyruvodehýdrase; Thiamine pyrophosphate; 
K0 Kap6 0 KCkưia3a. •>; -
3-(4-Aminò-2-methyÌpyrimidin-5-ylmeứiyl)-5-{2-[dihydroxy- 
phosphinyloxy(hydroxy)phosphiríyloxyIethỵrM-methylthia- 
zolium hydroxide.
C,2H20N4OgP2Sí.(hỵdroxide.form)=4423 -v/ị 
CAS —  ?54-87-0 (cocarboxyiase chloride): ’ 
UMI— Q57971654Y.,; :

P h a rm o co p o e ia s . PoL in d u d e s  th e  c h lo rid e . 

C y c o t ia m in e  ịriNNi
CCT; Gcotiamina;. -Cyđocarbothiamine; Cycotiaminum; 
UnKQĩviaMMH. .
N44-Arnino-2-methylpyrịmidin-5-ylmethyl)-W-[1 -(2-OXO-1,3- 
oxathian^ytidene)éthýl]forTTiamicÌe.
C13H, sN A ^ ỈO B A  •
CAS — 6C&2-18-8.
UNII — FT87S3F8R9.

F u r s u l t ia m in e  iriNNỊ
Fursuitiamina;Fụrsultiamĩnum;ThiamineTeữahydrofuifuryl
Disulphide; TTFD; (DypcynbTMaMMH.
N-(4-Amino-2-methýipyrìmidin-5-ylmethyl)-A/-[4-hydrũxy-1-
methyl-2-(tetrahydrofurfuryidìthio)but-1-eny0forrnamìde ■
C^H^NAS^BQSi
CAS —  804-30-8
UNII — 05J61265PX.

O c t o t ia m in e  iriNN/
Octotiamina; Octotiaminum; Oktotiamiini; Oktptiamin;TATĐ; 
Thioctothiamine; OKTOTnaMMH.
A/-[2-{3-Acetylĩhio-7-methoxycarbonylheptyldithio)-4-hydro-
xy-1-methylbut-1-enyl]-N-(4-amino-2-methylpyrinnidin-5-
yímethyOtbrmamide.
C23H36NAS3=544.7 
CÃS — 137-86-0. v  ;
UNII — UNỈQ7096GA

P r o s u lt ia m in e  ỊrtNNi
ỮTPT; Prosultiamina; Prosultiaminum; Thianriine Propyl 
Disulphide; npocyíibTMaMKH.
N-(4-Amino-2~methylpyrimidin-5-ylmethyl)-A/-(4-hydroxy-1- 
methyl-2-propyldithiobưt-1-enyl)formamide. 
C,5H24NAS2=3565 
CAS-  59-58-5.
UNII — UI32MM3XE3.

S u lb u t ia m in e  iriNN)
Bisibutamina; Bisibutiamine; 0-lsobutyryfthíamine Disul- 
phide; Sulbutiamina; Sulbutiaminum; Cy/ibốyTuaMMH. 
WA/-{Dithiobis[2-(2-isobutyryloxyethyl)-1 -methylvinylene]} 
bis[AH4-amino-2-methylpyrimidin-5-ylmethy0formamide]. 
Cj2H«sN8O6S2=702.9 
CAS — 3286-46-2.
ATC—  AỊ1DA01 .
ATC Vet — QAUDAŨ2 
UNII — 42NQÍỈBW43.

T h ia m in e  H y d r o c h lo r id e  IBANM. riNNMì
Aneurine Hydrochloride; Clorurode tiamina; Hidrocloruro de 
aneurina; Hidrpdorụro de tiamina; Thiamin Hydrochloride;, 
Thiaminchloridhydrochlorid;; Thiamine, chlprhydrate de; 
.Jhiamine; QilĐiịdẹ Thịamin-hydrochlorid; Thiamini Hydro- 
í ch lọỊidưrr  ̂ÍÌỊianrũntịĩ GMoriduiri; Tìamiinihydroklotìdi; Tiamị’ 
n%-hidfbdorurp:.de; Tárniivhidrpklond; ĩlaminhydroklorid;'

Tĩaminy chlprovvodorelq Vitámin Bv 
VrtaminaB1rJnaMMHa!fMflpoxnopMfl.! 
:3-(4;ẦmỊno-2^ịTÌêthỵlpỵrimidir(-5-ylmethyl)-5-(-2-hydro- 
xyethýO^irẹdTyltKiarolium chloride hydrochlpride. 
C12H;£II^OS,há=3373
CAS — 59 4̂3-8 (ứìiaiinine); 67-03-8 (ứìiamine hydrochloride). 
ATC — A11DA01. ,  ■ . ;

ATCVet — QAJ1DAỌ1.-- . . . . . . . .  ,
UNỊỊ — M5726Ọ0E5P. •

P tia rm a c o p o e ia s . In  Ch in., Eur. (se e  p . v ii) , Int., Jpn, us, an d  
Viet.
T h ia m in e  h yd ro b ro m id e  is  in d u d e d  in  Int.
P h . E u r . 8 :  (T h ia m in e  H y d ro c h lo rid e ). A  w h ite  o r a lm o st 
w h ite , a y s ta llin e  p o w d e r o r c o lo u rle ss  c ry s ta ls . F re e ly  
so lu b le  in  vva te n  s lig h tly  so lu b le  ỉn  a lc o h o l; so lu b le  in  
g ly c e ro l. A  2 .5 %  so lu tio n  in  w a te r h a s a p H  o f 2 .7  to  3 .3 . 
S to re  in  n o n m e ta llic  c o n ta in e rs . P ro te c t fro m  llg h t.
U S P  3 6 : (T h ia m in e  H y d ro c h lo rid e ). w h ite  c ry s ta ls  o r 
c ry s ta ỉlin e  p o w d e r, u s u a lly  h a v in g  a  s lig h t, c h a ra a e r is tic  
o d o u r. W h e n  e xp o sed  to  a ir , th e  a n h y d ro u s p ro d u a  ra p id ly  
ab so rb s ab o u t 4 %  o f w a te r. S o lu b le  1 in  1 o f w a te r a n d  1 in  
1 70  o f a lc o h o l; in so lu b le  in  e th e r a n d  in  b e iu e n e ; so lu b le  in  
g ly c e ro l. p H  o f a 1 %  so lu tio n  ứ t w a te r is  b e tw e e n  2 .7  an d  
3 .4 . S to re  in  a irtig h t c o n ta in e rs . P ro te a  b o m  lig h t.

S ta b ility . S te r ile  thiamine hydrochloride Solutions o f pH 4  
or less lose activity only very slowly but neutral or alka- 
line Solutions deteriorate rapidly, espedally in contact 
vvith air.

T h ia m in e  N it r a t e  IBANM. riNNMì
A n e u rin e  M o n o n itrạ te ; M o n o n itra tO ;d e  tia m in a ; N Ịtrậ tọ  d e  
tiạ m in a ; T h ia m in e  M q n o n itra te ; Jh ia ro in e , N itra te  d e ; 
Jh ia m ỉrii N itrạ s ;. Ih ia m ĩn n itra t; T h ia m in -n ítrá tỉ T ia m ịin in h  
tra a tti; T ìa m in a , n itra to  d e ; 'n a m ic in itra c  T ia m in -n itrá c  
T ia m in o  n itra ta s ; T ia m in y  a zo ĩa n ; V ita m in  B , M o n o n itra te ;. 
TnaMMHa HMTpaT.  ̂ .
3-(4-Amino-2-methylpyrimidìn-5-ylmethy!)-5-(2-hydro- 
Xyethyl)-4-methylthiazolium nitrate. .
C12H,7NAS=327.4 
CAS —  532-43-4.
ATC — A1ỈDẠ01.
ATC Vet— QÂỈỊDAỎ1.
UNII — ỔKDI049Ỉ9X.

P b a rm a c o p o e ia s . In  Chin., Eur. (se e  p . v ii) , /71/., jpn , us, an d  
Viet.
P h . E u r . 8 :  (T h ia m in e  N itta te ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r o r sm a ll, c o lo u rle ss  c ry s ta ls . S p a rin g ly  
so lu b le  in  w a te r , fre e ly  so lu b le  in  b o ilin g  w a te n  s lig h tly  
so lu b le  in  a lc o h o l an d  in  m e th y l a lc o h o l. A  2 %  so lu tio n  in  
vva te r h a s a p H  o f 6 . 8  to  7 .6 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te a  fro m  lig h t.
U S P  3 6 : (T h ia m in e  M o n o n itra te ). W h ite  c ry s ta ls  o r 
c ry s ta llin e  p o w d e r, u s u a lly  h a v in g  a  s lig h t c h a ra a e r is tic  
o d o u r. S o lu b le  1 in  4 4  o f w a te r ; s lig h tly  so lu b le  in  a lc o h o l; 
v e ry  s lig h tly  so lu b le  in  c h lo ro ío rm . p H  o f a 2 %  so lu tio n  in  
w a te r is  b e n ve e n  6 .0  an d  7 .5 . S to re  in  a irtig h t e o n ta ĩn e rs . 
P ro te c t fro m  lig h t.

Uses and Admínistratìon
T h ia tn in e  is  a v va te r-so lu b le  v ita m in , a lth o u g h  so m e o f its  
d e riv a tiv e s  h a v e  g re a te r lip o p h ilid ty . It  is  a n  e sse n tia l 
co e n zy m e  fo r c a rb o h y d ra te  m e ta b o lism  in  th e  fo rm  o f th e  
d ip h o sp h a te  (th ia m in e  p y ro p h o sp h a te , c o c a rb o x y la se ). 
T h ia m in e  d e h d e n c y  d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  is  
in a d e q u a te ; se ve re  d e ĩid e n c y  le ad s to  th e  d e ve lo p m e n t o f a 
sy n d ro m e  k n o w n  as b e ri-b e ri. C h ro n ic  'd ry ' b e ri-b e ri is  
c h a ra a e ris e d  b y  p e rip h e ra l n e u ro p a th y , m u sd e  w a stin g  
an d  m u scle  vve a kn e ss, an d  p a ra ly s is . A c u te  'w e t' b e ri-b e ri is  
c h a ra a e ris e d  b y  c a rd ia c  ta ilu re  an d  o ed em a . V V e m icke - 
K o ts a k o íí sy n d ro m e  (d e m y e lin a tio n  o f th e  C N S ) m ay  
d e ve lo p  in  se ve re  cases o f th ia m in e  d e h d e n c y  n o ta b ly  in  
a sso d a tio n  w ith  c h ro n ic  a lc o h o lism . S e v e re  th ia m in e  
d e fid e n c y , c h a ra c te rise d  b y  la c tic  a d d o sis  an d  n e u ro lo g ic a l 
d e te rio ra tio n , h a s b een  rep o n ed  v v ith in  a re la t iv e ly  sh o n  
tim e  o f s ta rtin g  th ia m in e - íre e  to ta l p a re n te ra l n u tr it io n ; 
so m e  d e a th s h a  v e  o cc u rre d .

T h ia m in e  is  u sed  in  th e  ư e a tm e n t an d  p re v e n tio n  o f 
th ia m in e  d e A d e n c y . I t  is  g ive n  o ra lly , th e  p re íe rre d  ro u te , o r 
i f  n e c e ssa ry  b y  th e  in tra m u sc u la r o r in tra v e n o u s  ro u te s  (b u t 
see H y p e rs e n s itiv ity , p . 2 1 0 4 .1 ); in tra v e n o u s  in je c tio n s  
sh o u ld  b e g iv e n  s lo w ly  o v e r 30 m in u te s . In  th e  tre a tm e n t o { 
m ild  c h ro n ic  th ia m in e  d e h d e n cy  u su a l o ra l d o ses o í 1 0  to  
50  m g d a ily , in  s in g le  o r d iv id e d  d o se s, h a v e  b ce n  
re co m m e n d e d . In  se ve re  th ia m in e  d e íid e n c y  d o ses o f up  
to  3 0 0  m g d a ily  a re  g iv e n , an d  e v e n  h ig h e r d a ily  d o ses m ay  
b e  u sed  in  Y V e m ic ke -K o rsa ko ữ  sy n d ro m e  b y  th e  in tra -  
v e n o u s ro u te . F o r u se  in  c h ild re n  see  b e lo w .

T h ia m in e  is  u s u a lly  g iv e n  as e ith e r th e  h y d ro c h lo rid e  o r 
n itra te  sa lts  a lth o u g b  o th e r sa lts  su c h  as th e  d ic a m sy la te , 
d isu lA d e , m o n o p h o sp h ate  (m o n o p h o sp h o th ia m in e ) o r 
p y ro p h o sp h a te  (c o c a rb o xy la se ) m ay  b e  u se d .

O th e r co m p o u n d s th a t p o ssess v ita m in  B i a c t iv ity  an d  
m a y  b e g iv e n  a s a lte m a tiv e s  to  th ia m in e  in d u d e  
b e n lo tia m in e , c y c o tia m in e , o d o tia m in e , p ro su ltia m in e , 
an d  su lb u tia m in e . A c e tia n ũ n e , b isb e n tia m in e , an d  lu rs u l-  
tia m in e  h a v e  a lso  b een  u se d .

A d m m istra tio n  in  c h ild re n . T h ia m in e  is  lic e n se d  in  th e  U K  
ĩo r  o ra l u se  in  c h ild re n  b o m  3 y e a rs  o f ag e in  th e  ữ e a t-  
m e n t o ỉ d e íld e n c y ; d o ses a re  s im ila r to  th o se  in  a d u lts , 
a b o v e . H o w e v e r, m an ag e m e n t o f v ita m in  B  d e fid e n c y  in  
c h ild re n  is  u s u a lly  w ith  co m p o u n d  p re p a ra tio n s  a lso  co n - 
ta in in g  rib o H a v in  a n d  n ic o tin a m id e . T h e  BNFC re co m - 
m en d s th e  fo llo w in g  o ra l d o ses o f th ia m in e  h y d ro c h lo rid e  
b y  ag e, as p a rt o f su c h  a  co m p o u n d  p re p a ra tío n :
•  1 m o n th  to  1 y e a r : 5 m g th re e  tim e s d a ily  (ư e a tm e n t) o r 

o n ce  d a ily  (p ro p h y la x is )
•  1 to  1 2  y e a rs : 1 0  m g th re e  tim e s d a ily  (tre a tm e n t), o r 

5 m g tw ic e  d a ily  (p ro p h y la x is )
•  12 to  18 y e a rs : 10  to  15 m g th re e  tim e s d a ily  (ư e a tm e n t) 

o r 5 m g th re e  tim e s  d a ily  (p ro p h y la x is )
T h ia m in e  m ay  a lso  b e  u se d  in  th e  m an a g e m e n t o ỉ c e rta in  
m ito ch o n d ria l d iso rd e rs . T h e  BNFC re co m m e n d s a n  o ra l 
do se o ! 5 m g /kg  d a ily , a d ju ste d  a s n e c e ssa ry , in  n e o n a te s 
an d  c h ild re n  u p  to  18 y e a rs  o f ag e w ith  m a p le  s y ru p  u r in e  
d is e a s e .

In  th e  tre a tm e n t o f o th e r m e ta b o lic  d iso rd e rs  in d u d in g  
c o n g e n ỉta l la c t ic  a ũ d o s is  th ia m in e  m ay  b e  g iv e n  o ra ỉly  o r 
b y  in tra v e n o u s in íu s io n  o v e r 3 0  m in u te s  in  th e  fo llo w in g  
d o ses:
•  u p  to  1 m o n th : 5 0  to  2 0 0  m g d a ily , as a s in g le  d a ily  d o se 

o r in  2  to  3 d iv id e d  d o ses, a d ju ste d  as n e c e ssa ry
•  1 m o n th  to  18 y e a rs : 100  to  3 0 0  m g  d a ily , a s a  s in g le  d o se 

o r in  2 to  3 d iv id e d  d o ses, a d ju ste d  as n e c e ssa ry . U p  to  2  g 
d a ily  m ay  b e n e c e ssa ry

D ia b e te s  m e ilH u s. L o w  p la sm a  th ia m in e  c o n c e n tra tio n s  
h a v e  b een  ío u n d 1 in  p a tie n ts  w ith  ty p e  1 a n d  ty p e  2  d ia - 
b e te s m e llitu s  In  a  sm a ll p la c e b o -co n ư o lle d  s tu d y , b e n ío - 
tia m in e  1 0 0  m g g iv e n  o ra lly  ío u r tũ n e s d a ily  s ig n iT ic a n tly  
im p ro ve d  n e u ro p a th ỉc  p a in  in  p a tie n ts  w ith  d ia b e tic  p o ly - 
n e u ro p a th y  (se e  p . 8 .2 ) . 2

1. Thomalley PJ. eĩ al. Hígb prevalence oí lovv plasma thiamine 
concenưatíon in dỉabetes lỉnked to a marker oỉ vascular disease. 
ừiabetobgia 2007; 50: 2164-70.

2. Haupt E, tí ai. Bcnỉoriamine in the treatment of dỉabetic poỉyneuro- 
pathy—a three-week randomtEed, conưoỉled pỉỉot siudy (BEDIP Study). 
ỉnt J  Om PhanrtđCDÌ Ther 2005; 43: 71-7.

W e m ic k e -K o rsa k o ff sy n d ro m e . T h e  W e m ic k e -K o n a k o ff 
sy n d ro m e  is  a m a n iíe s ta tio n  o f th ia m in e  d e h d e n c y  se e n  
p a rtic u la r ly  in  a lc o h o lic s , b u t w h ic h  m a y  a cco m p a n y  
o th e r co n d itio n s in d u d in g  s ta rv a tio n  o r p ro lo n g e d  ía s tin g , 
o r p e rs is te n t v o m itin g . I t  w a s o rig in a lly  d a ss iĐ e d  a s tw o  
se p a ra te  d iso rd e is , W e m ic k e 's  e n c e p h a lo p a th y  an d  K o r-  
sa k o ff's  sy n d ro m e , b u t th e se  a re  n o w  th o ũ g h t to  re p re se n t 
a sp ects o f a  s in g le  p a th o lo g ic a l p ro ce ss . 1’2

C la ss ic a l W e m ic k e 's  sym p to m s c o m p rise  c o n tu s io n , 
a ta x ia , o p h th a lm o p le g ia , an d  n y s ta g m u s . O p h th a lm o p le g ia  
an d  a ta x ia  m ay  p re ce d e  th e  m e n ta l sym p to m s b y  som e d a y s . 
H yp o th e rm ia  m a y  b e  se e n , an d  c o lla p se  an d  su d d e n  d e a th  
m a y  o cc u r in  so m e  p a d e n ts . T h e  m a n iĩe s ta tio n s  o f 
K o rsa k o ff's  sy n d ro m e  a re  sh o rt-te n n  m e m o ry  lo s s , le a m in g  
d e fid ts , an d  c o n ỉa b u la tio n . T h e  c o n d itio n s a re  a sso d a te d  
w ith  d e m y e lin a tio n  a n d  g lia l p ro liíe ra tio n , a s  w e ll a s 
h a e m o rrh ag ic  Ie s io n s , m a in ly  in  th e  p e riv e n tric u la r re g io n s 
o f th e  b ra in ; c h a ra a e r is tic  b io c h e m ic a l a b n o rm a litíe s  
in d u d e  ra ỉse d  se ru m -p y n iv a te  c o n c e n ư a tio n , v v h ic h  h a s 
b een  p o stu la te d  a s a  cãũ se  o f e n c e p h a lo p a th y . 3

E a r ly  re c o g n itio n  an d  tre a tm e n t is  im p o rta n t b o th  
b ecau se  o f th e  r is k  o f c o lla p se  a n d  su d d en  d e a th , 4 a n d  to  
p re v e n t irre v e rs ib le  d am ag e to  th e  C N S . 5 K o rsa k o tt 
sym p to m s re sp o n d  le ss  w e ll to  ư e a tm e n t th a n  th o se  
a sso d a te d  w ith  W e m ic k e 's  e n c e p h a lo p a th y , 6 an d  m ay  
in d e e d  o n ly  b eco m e e v id e n t o n  ư e a tm e n t.

T re a tm e n t is  W lth  p a re n te ra l th ia m in e , p re le ra b ly  
in tra v e n o u s ly , to  e n su re  a d e q u a te  a b so rp tio n ; a n y  r ís k s  o í 
p a re n te ra l tre a tm e n t a re  co n sid e re d  ju s tifìa b le . 1-2-’-7'8 L o w  
d ose p a re n te ra l th e ra p y  (1 0 0  to  2 5 0  m g d a ily ) m ay  n o t 
restore vitam in status or im prove symptoms, and it is 
g e n e ra lly  ag reed  th a t h ig h e rd o se s a re  re q u ire d . 1-7 A lth o u g h  
th e  o p tim a l tre a tm e n t re g im e n  fo r th ia m in e  is  n o t 
e sta b lish e d , 9 ty p ic a l d o ses ra n g e  ỈT o m  500  to  7 5 0 m g  g iv e n  
in tra v e n o u s ly  w ith  o th e r v ita m in s  th re e  tim e s d a ily  fo r a t 
le a s t 2 d a ys ; 5 U p  to  1 g th ia m in e  p e r dose h a s b e e n  u se d .*  B  
th e re  is  a re sp o n se , so m e re co m m e n d  c o n tin u e d  ư e a tm e n t 
vv ith  2 5 0  m g in tra v e n o u s ly  o r in tra m u s c u la rly  o n ce  d a ily  fo r 
5 d ays o r u n til th e re  is  n o  íu rth e r  im p ro v e m e n t.5-* R e sp o n se  
v a rie s  a cco rd in g  to  th e  p re se n tin g  c o n d iú o n , w ith  o c u la r 
sym p to m s re sp o n d in g  m o re  ra p id ly  th a n  c o n fu s io n ; 
h o w e v e r, a n o tic e a b le  im p ro v e m e n t in  d e liriu m  an d  a cu te  
c o n íu s io n  is  sa id  to  o cc u r v v ith ỉn  1 o r 2  d ays in  m o st ca se s . 1 

C o g n itiv e  im p a ữ m e n t re sp o n d s m o re  s lo v v ly , ư a t a ll. 9 

P ro p h y la c tic  th ia m in e  is  c o n sid e re d  a p p ro p ria te  in  p a tie n ts  
a t h ig h  r is k  o f d e S d e n c y  su c h  a s th o se  u n d e rg o in g  a lc o h o l 
w ith d ra w a l a n d  w ith  s ig n s o f m a ln u tr itio n ; a n  in tra m u s-  
c u la r o r in tra v e n o u s  dose o f 2 5 0  m g o n ce  d a ily  ío r  3 to  5 
d a ys h a s b e e n  u s e d .1-5-* In  lo v v e r r is k  p a d e n ts  w ith  m ild  
d e íid e n c y , a n  o ra l d o se o f th ia m in e  2 0 0  m g  d a ily , g iv e n  
w ith  o th e r B  v ita m in s , is  o íte n  u se d . 5 E v e n  se v e ra l m o n th s 
a fte r th e  o n se t o f sy m p to m s, tte a tm e n t w ith  h ig h  d o ses o f 
th ia m in e  h a s o c c a s io n a lly  re s u lte d  in  re c o v e ry . 10 T h e  e ííe c ts  
o f th e  sy n d ro m e  o n  m e ĩn o ry  a re  m u ch  h a rd e r to  re v e rs e .

The Symbol t  denotes a preparatíon no longer actíveiy marketed
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S o m e  2 5 %  o ỉ p a tie n ts  m a k e  a  h iH , a n d  5 0 %  a  p a rt ia l. 
re c o v e ry .*

1. Cook CCH, et aL B viumin deHdescy and Droropsyđiiatiíc syntbomes 
in  alcobol misuse. Akữhoỉ Akvhol 1998; 33: 317-36.

2. Thomsco AD. Mecbmians 0(  Ytttmin delldency in dmadc alcohol 
m innen and the developmem of the Wemỉdce-Kortakofi syndrome. 
Akohot Aỉcotut 2000; 33 (suppl): 2-7.

3. Peơie WM. Ban TA. Vhamlns in psycUany: do they ha ve a n le? Dntgt 
19*5: 30: 5*-65.

6. Reuler JB. a  al. Wemidce'$ enoephalopathy. N  Engt J  H ti 19*5; 312: 
1035-9.

5. Thomson AD. tí al. Royal Coỉlege oí Ptrysidans, London. The Royal 
College of PhysicUns repoit on alcohol: guldeSncs tor managht* 
Wendcke's encephalopathỹ in the acddent and emergenqr depanment. 
Aỉcohol Akohol 2002; 37: 513-21. Canecdon. ữ ii. 2003; 3*: 291.

6. Anonymous. Korsakoff s syndrome. L tnat 1990; 336: 912-13.
7. Cook CCH. Thomson AD. B-complex vhamins in the ptophyỉatds and 

treatment ct Wemicke-Korsakofl syndrane. Br 1 Hosp M ti 1997; 57: 
461-5.

8. Cook CCH- Prevention and ưeaĩmenl oi Wemicke-Korsakoổ syudroroe. 
Alcokoỉ Aỉcohol 2000; 33 (suppl): 19-20.

9. Day Ẽ. tía l. Thìamine for Wernicke-KíMsakaff syndromc in people l ỉ  risk 
ínãn alcohol abuse. Available in The Codinné Đatabase õl Systemadc 
Reviesre Issue 1 . Chichesten John Wũey: 2004 (accessed 16/02/10).

10. Carota A. Schnider A. Dramatic recovery bom proỉonged Wcmicke- 
Korsakoữ dỉsease. Eur Nturol 2005; 53:45-6.

Adverse Eữects and Precautions
A d v e rse  e ííe c ts  w ith  th ia m in e  a re  ra re , b u t h y p e rs e n s itìv ity  
re a c tío n s  b a v e  o c c u rre d , m a in ly  a fte r p a re n te ra l d o se s. 
T h e se  re a c tìo n s  h a v e  ra n g e d  in  se v e rity  fro m  v e iy  m ild  to , 
v e ry  ra re ly , ía ta l a n a p h y la c tic  sh o ck  (se e  b e lo w ).

Breast feeding. S u p p le m e n ta tio n  d id  n o t s ig n iĐ c a n tly  
a ffe c t th ia m in c  c o n c e n tra tio n  in  b re a st m ilk  o ỉ h e a lth y , 
w e ll-n o u ris h e d  w o m e n  w h e n  co m p are d  w ith  th o se  n o t 
g iv e n  th ia m in e ; th e  a u th o rs  su p p o sed  th a t a b so rp tiv e  
c a p a á ty  oỉ th e  m a m m a ry  g la n d  m ay  b e  sa tu ra b le . 1 B a se d  
o n  th is , th e  A m e ric a n  A c a d e m y  o i  P e d ia tric s  c o n s id e rs  its  
u se  to  b e  u s u a ỉly  c o m p a tib le  w ith  b re a s t íe e d in g . 2

1. Naiỉ PA. et ai. The effect oi thiamin and riboữavin suppỉementatỉon on 
the levd o i those viumins in human brcast milk and urỉne. Am J Qin 
N titr 1980; 33: 196-204.

2. American Academy of PedUtxtes. The tnnsíer oi drugs and other 
chemicalỉ into human railk. Pediatria 2001; 100: 776-69. [Retired May 
2010] Conecrion. ĩbid^ 1029. Aỉso avaUabỉe ac bnp://MppoUcy. 
aappubficatkms4jrg/cgi/conteiit/ỉiiQ/pediatrics%3bl08/3/776 (accessed 
09/01/06)

Hypenensitiviiy. T h e  U K  C S M  h a d  re c e iv e d , b e tw e e n  
1 9 7 0  a n d  J u ly  1 9 8 8 , 9 0  re p o rts  o f a d v e rse  re a c ú o n s asso - 
d a te d  w ith  th e  u se  o ỉ a n  in je c tio n  c o n ta in in g  h ig h  d o ses 
o í y ita m in s  B  a n d  c. T h e  m o st h e q u e n t re a c tio n s  w e re  
a n a p h y la ũ s  (4 1  c a se s , in d u d in g  2 ía ta lit ie s ) , d ysp n o e a  o r 
b ro n ch o sp a sm  (1 3  c a s e s ), a n d  ra sh  o r Q u sh in g  (2 2  c a s e s ); 
7 8  o ỉ th e  re a c tio n s  o c c u rre d  đ u rin g , o r s h o rtly  a fte r. in  tra  - 
v e n o u s  irỹ e c tio n  a n d  th e  o th e r 1 2  a ỉte r  in tra m u s c u la r 
h ^ e c tío n . 1 T h e y  re co m m e n d e d  th a t p a re n te ra ỉ trẽ a tm e n t 
b e  u se d  o n ly  w h e n  e s s e n tia l, a n d  th a t, w h e n  g iv e n , facU - 
it ie s  fo r tre a tin g  a n a p h y la x is  sh o u ld  b e  a v a ìla b le . T h e y  
a lso  re co m m e n d e d  th a t , w h e n  th e  in tra v e n o u s  ro u te  w a s 
u sẹ d , th e  in je c t io n  b e  g iv e n  s lo w ly  (o v e r 1 0  m in u te s ). 
V a rio u s  a u th o rs 2-3 h a v e  n o te d  th a t p a re n te ra l tre a tm e n t ũ  
essmãal fo r th e  p ro p h y la x iỉ a n d  tre a tm e n t o ỉ W e m ic k e 's  
e n c e p h a lo p a th y  (se ê  p . 2 1 0 3 .3 ). H o tv e v e r, h ir th e r  re p o rts  
o i  a n a p h y la x is  to  p a re n te ra l th ia m in e  h a v e  s in c e  b e e n  
d e sc rib e d ,4'*  in c lu d in g  o n e  w ith  a  ỉa ta l o u tco m e .4

1. CSM. Parentrovtte ỉr allergic reactions. ữcrm a PnU tm t 24 19*9. Also 
availaUe ac http://wwwjnhia.gov.uk/home/ldcplg7IdcService.GET_ 
FIL£&đZ>ocNaine=>CON202443 l&RevisỉonSeiectỉonMethod*LatesiRe* 
ỉeased (aocessed 17/04/09)

2. WrenD KD, Sỉovb CM. Is ỉntnvenons thiamine saíe? Am J Emerg Med 
1992; 10; 165.

3. Thomson ADa Cook CCH. Paxemeraỉ thiamỉne and Wemicke's 
encepÉudopathy; the balance ai risks and GDncems. Akohoỉ Akohot 
1997;32:207-9.

4. Van Hacdce ĩ ,  a  ai. Thiamine-indaced anapbyUcric shoA. Am J  SmerỊ 
ằẳtd 1995; U : 371-2.

5. Moriavỉlle V, 0  ai. Anaphyiaxỉs to paremeraỉ thiaming (vỉtamỉn BI). 
SckwãỉM eấ Woehemekr 1998; 128:1743-4.

6. Jỡhri s, et ai. Anaphyỉaxỉs trom intravenous thiamine—ỉong ỉoiịoaen?
Am J  BmerỊ Med 2000; 18: 642-3.

Porphyria. T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y rìa  c e n  tre  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S vtre d e n , d a sã R e s  th ia m in e  a s n o t 
p o rp h y rin o g e n ic  it  m a y  b e  u sed  a s a  d ru g  o i ãest c h o ic e  
a n d  n o  p re c a u tio n s  a re  n e e d e d . B e n ío tía m in e  a n d  su lb u - 
tia m in e  a ie  n o t d a ss iỄ e d . 1

I. The Drug naubase tor Acute Porphyria. Available ac http://www. 
diugs-pofphyria.or* (accessed 07/10/11)

Phơrmacokinetics
S m a ll a m o u n ts o ỉ th ia m in c  a re  w e fl a b so rb e d  b o m  th e  
gasao in testm al  tra a  a fte r  o ra l d o se s, b u t th e  a b so rp tio n  o f  
d o se s la rg e r th a n  a b o u t 5 m g  is  lim ite d . I t  is  a lso  ra p id ly  
a b so ib e d  o n  in tra m u s c u la r ú ý e c tio n . I t  is  w id e ly  d ỉs trib u te d  
to  m o st b o d y  tls s u e s , a n d  a p p e a rs in  b re a s t nriiHc v v ith in  th e  
c e H  th ia m in e  is  m o s tly  p re se n t a s th è  d ip h o sp h a te . 
T h ia m in e  is  n o t sto re d  to  a n y  a p p re ó a b le  e n e n t in  th e  b o đ y  
a n d  a m o u n ts in  e xc e ss  o ỉ th e  b o d y 's  re q u ire m e n ts  a re  
e x c re te d  in  th e  u rin e  u n ch a n g e d  o r a s m e ta b o lite s .

R e íe re n c e s .
1. Weber w . a  al. NonUnear Unetks 01 the thiamine cathu ỉn h ununs 

sa tu ra tỉon o í nonrenal dearance and tubular reabsorptỉon. J 
M itim tu tỉn a  B bpktm  1990: l t :  501-23.

2. Taũaksen CME. tí tl. Klnetia ot thlamin and thiamỉn phosphate esters 
In human blood, plasma and urine aher 50 mg intnvenoudy or orally. 
Bvr J ơ in  PharmđCDÌ 1993; 44 :73-A.

3. Loew D. PhannacoUneda at thiamtne dertvatives espedally oí 
benỉotíamỉne. ỉm  J ơ in  ỉtuammM Ther 1996; 34:47-50.

4. Greb A. Bitsdi R. Comparatỉve UoavatlabUity oí varlous thỉamine 
dotnttves aỉter on l adndnisnatk». b a ja b I Morauea/ Thtr 1998:36: 
216-21. _

5. ?rank T. a  al. Hlgh thiamine dlphasphate concemratioiu in erythrocytes 
can be achỉeved ỉn dlalysh patỉents by a n l admỉnlsưation of 
benlodamine. B x r ja ù t ehtrmmrn 2000; 56:251-7.

6. Drewe J. tí aí. Bffea oỉ intravenous ỉnỉusions of thỉamine on the 
dtsposltỉon klnctia oí thlamine and its pyinphosphate. J cliĩĩ Murm Ther 
2003; 2K 47-51.

H u m a n  R e q u i r e m e n t s

T h ia m ỉn e  re q u ire m e n ts  a re  d ỉre c tly  re la te d  to  th e  c a rb o h y - 
d ra te  in ta k e  a n d  th e  m e ta b o lic  ra te . A  d a ỉly  d ie ta ry  in ta k e  o f 
a b o u t 0 .9  to  1 .5  m g  o í th ia m in e  is  re co m m e n d e d  ỉo r  h e a lth y  
m en  an d  a b o u t 0 .8  to  1 .1  m g fo r h e a lth y  w o m e n . C e re a lỉ, 
n u ts , p e a s, b e a n s , y e a s t, an d  p o rk  a re  ríc h  so u rc e s o í 
th ia m in e . S o m e  o th e r m e ats e sp e d a lly  liv e r  o r k id n e y s . an d  
a lso  fis h , c o n ta in  s ig n iS c a n t a m o u n ts . F lo u r an d  b a k e ry  
P ro d u cts a re  o ỉte n  e n ric h e d  w ith  th ia m in e . C o n s id e ra b le  
lo sse s o f th la m in e  m a y  re s u lt h o m  co o k in g  p ro c e sse s.

U K  a n d  u s  re c o m m e n d e d  < fia ta ry  in to k e . In  th e  U K  d ie t- 
a ry  re ỉe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lish e d  
ỉo r  th ia m in e 1 a n d  s im ila r ly  in  th e  U S A  reco m m en d ed  d ie t- 
a ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  se t. 2 In  th e  U K  fo r a d u lt 
m a le s a n d  ĩe m a le s  th e  re ỉe re n c e  n u tr ie n t ũ ita k e  (K N I) is  
4 0 0 m ic ro g ra m s p e r lO O O kca l d a ily  a n d  th e  e stim a te d  
a ve ra g e  re q u ứ e m e n t (E A R ) is  3 0 0  m ic ro g ra m s p e r 
lO O O kcal đ a ily . In  th e  U S A  a n  R D A  o f 1 .2 m g  d a ily  ỉn  
a d u lt m a le s a n d  1 .1  m g d a ily  in  ỉe m a le s  is  re co m m e n d e d .

1. DoH. Dỉetary reỉerence values for ỉood energy and nutrients for the 
United Klngdom: report oí the panel 1»  dỉetary reíercnce vahies of the 
commỉttee on medỉcal aspects oỉ ĩood poBcy. Ềtport on htaìtít and sotial 
subịeca4l . London: HMSO, 1991.

2. Sundỉng Comminee 00 tbe SdemiBc Evaluaúon oí Dietary Reỉerence 
Intakes of the Food and Nutririon BoanL Ditíary R tỊtrtna ìntaka Ịơr 
ứùamin. riboỊỉavin, niaãn, yitamòỉ 6«. foiate. viiamin paniaỉhtnk atìề, 
biotM, and đtoỉine. Washỉnfion. DC National Academy Press. 2000. Aỉso 
xrailabỉe JL* hnp://www.Dap.edu/openbook.php?isbn*0309065542 
{accessed 21/07/08)

P r e p a r a t io n s

P ro p ríe k vy  Propa raH ons (d e u ils  a re  g ive n  ỉn  V o lu m e B )

SngU -m gradãenl P rep o ruhons. Arg.: M eg astene; T ia v ic  AustraL: 
B e ta m in ; Austrùr. B e n e u ra n t; B e v ito L ' Bdg.: B e n e rv a ; B e ta - 
m in e ; Bna.: A cesyb  A rc a lio n ; B e n e rv a ; B en eu m ; B e u m ; P o n ti; 
N e rvam in ; N e rv e n ; N e u riv ic  V ĩta u m ; CạtụuL: B e ta x in ; T h ia n ii-  
je c t ; ơiữe: A rc a lio n ; Chirur. B a i F u  L i ( ĩĩỉf c ;b ) ; Q i C u n  ( ? r # ) ; 
X in  Y u an  D a (/B tìC ìẺ ); C t .: B en ío g am m a; T h ia b e n e ; Dettm.: 
B lO rto  B l; Fù I .:  N eu ram in ; Fr.: A rca lio a - B e n e rva ; B e v itta e ; 
Gtr.: B l-A S m e d ic  B e ta b io n t; M ilg am m a m ono ; M ilg am m a 
p ro te k t; N o vừ e ll B ,; Gr.: A rc a lio n ; B e n e rv a ; Hang Rong: A n eu - 
b io n t; A rc a lio n ; B e v it t ; N eo -A ctíve  V h  B - lt : Su p e r B l; Húng.: 
B en ío g am m a; B e re s B l; India: A rc a lio n ; B e n a lg ỉs ; B e n ía g e ; 
B e rin ; InđoiL.: A lin a m in ; A rc a lio n ; B e sto n ; L ic o b e v it; ItaL: 
B e n e rv a ; D o b e tin  V ìta m in a  B l; Jpn: A lin a m in -F ; N e u v itt; 
MaUtyứtc. A rc a lio n ; M e x : A rc a lio n ; B e n a l; B e n e rv a ; C a rú la sa ; 
F o rtic a l; M TX -2  A lt  X -2 ; phũipp.: A rc a lio n ; D re xa b io n ; H yb u - 
tín ; Ja g a ; L ix tre s s ; M eg an erv; N e rv a S t N e rv ila n ; N e u ro -B 's; 
N e u ro b ex o t N eurobion; N eurolìnk; Polynerv; S u p ran e u io n ; 
V m eu ro n ; PoL: B en io g am m a; PorL: A rc a lio n ; T rilo s la n e u iin a ; 
V ita n id ia t; Rus.: Ben ỉo g am m a (EeaiboraM M a); E n e rio n
(OHepnoH); V itag am m a (B n T a ram ta ); singapore: A rc a lio n ; 
Spahr. A rc a lio n ; B e n e rv a ; S u n n en aU t; SwaL: B en erva-b  B e ta - 
b io n t; Switz.: A rc a lio n ’ B e n e rv a ; Thai.: A lin a m in  -F ; A rca lio n -h  
B e ra te x ; B e sa sin ; C h lo tb ica p ; M e n am in ; V itab ee-1 -1 0 ; Turk.: 
A rc a lio n : B e v ig e n ; UAB: T h ia v ic  UKi B e n e rv a ; T y v e ra ; ukr.: 
Benfogam m a (Eeuộo raM isa); E n e rio n  [Oncpttm); Veneỉ.: A rca - 
lio n ; B e p lu s.

M ufei-ãigracfient PrBp o rnho ns. N um ero us p rep a ra tío n s a re  Iiste d  
in  V o lum e B .

U sed a s an  a d ỹR K t irc . Ịndon.: N u ía d o x in .

Hom oeopad m  P rep o rohon s. Ger.: In fi-S ym p h ytu m . 

Pborm ocnpooid  P rap o rcilto ns
B P  2 0 1 4 : T h ia m in e  In je c tio n ; T h ia m in e  T a b le ts  V ita m in s B  and  
C In je c rio n ;
B P C  1 97 3 : C om pound  V U am in  B  T a b le ts ; stro n g  C om pound 
V ita m in  B  T a b le ts ;
U S P  3 6 : OQ- an d  W ate r-so lu b lẹ  V ita m in s C ap su le s; O il-  an d  
W ate r-so lu b le  V ita m in s O ra l S o lu tio n ,' O il-  an d  W ate r-so lu b le  
V ita m in s T a b le ts ; OU- and  W ate r-so lu b le  V ìta m in s vy ith  M in e ra ls 
C ap su le s; O il-  an d  W ate r-so lu b le  V ỉta m in s w ith  M in e ra ls  O ra l 
S o lu tio n ; O ỉl- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls T a b le ts ; 
T h ia m in e  H yd ro ch lo ríd e  B lix in  T h ia m in e  H yd ro ch lo iỉd e  In je c - 
tio n ; T h la m in e  H y d ro d ilo iỉd e  T a b le ts ; T h ia m in e  M o n o n itra te  
E lix ir ; W a te r-so lu b le  V ita m in s C a p su le s  W ate r-so lu b le  V ita m in s 
T a b le ts ; W a te r-so lu b le  V ỉta m in s w ith  M in e ra ls C ap su le s; W ate r- 
so lu b le  V ita m in s w ith  M in e ra ls T a b le ts .

Vitamin B̂  Substances
Vitamina Bíí BwT3MMHbf rpynnu B*

RiboAavin /BAN, dNN;
E101; *L3Ctoflavin; LactoAavina; RlboAaviini;' Riboílavina; 
RlboÃavinạs; RiboAavine; RiboAavinum; Rybbflawina; Vltamin 
BiVitamin Q  Vltamina B i PnổoộnaBnH':''J .'ĩJ p .  r 
73-Dìmethyl-10-0 '-o-ribítyOisoalloxaane; 3,10-Dihydro-7,8- 
dimethyl-10-(D-rfbo-2A4í-teừahydroxypentyl)ben2opterf- 
dlne-2,4-dione.
C„HjoNA=376.4 
CẢS— 83-88-5.
AT0 —  A11HA04.
AĩC Vet—  QA11HA04.
UNU —  TLM29760FK

P h a rm o co p o e ia s . In  Ơ I in., Eur. (se e  p . v ii) , Int., Jpn, u s . a n d
Vưt.
P h . E iư . 8 :  (R ib o A a v in ). A  y e llo w  o r o ra n g e -y e llo w  
a y s ta llin e  p o w d e r. Í t  e x h ib ỉts  p o ly m o rp h ism . V e ry  s lig h tly  
so lu b le  in  w a te r ; p ra c ric a lly  in so lu b le  in  a lc o h o l. S to re  in  
a irtig h t c o n ta in e rs . Pro teC T h o m  lig h t. S o lu tio n s  d e te rio ra te  
o n  e xp o su re  10  lig h t. e sp e c ia lly  in  th e  p re se n ce  o ỉ a lk a li. 
U S P  3 6 : (R íb o íla v in ). A  y e !Io w  to  o ra n g e -y e Ilo w  c ry s ta llin e  
p o vvd e r, h a v in g  a  s lig h t o d o u r. W h e n  d ry , it  is  n o t 
a p p re d a b ly  aữ e cte d  b y  d iH u se d  lig h t, b u t in  s o lu tio n  lig h t 
in d u ce s q u ite  ra p id  d e te rio ra tio n , e sp e d a lly  in  th e  p re se n ce  
o f a lk a lis . V e ry  s lig h tly  so lu b le  in  w a te r , in  a lc o h o l, a n d  in  
iso to n ic  so d iu m  c h lo rìd e  s o lu tio n ; in s o lu b le  in  c h lo ro ío rm  
an d  in  e th e n  so lu b le  in  d ỉlu te  S o lu tio n s o f a lk a lis . Its  
sa tu ra te d  so lu tio n  in  w a te r is  n e u tra l to  litm u s . S to re  in  
a irtig h t c o n ta in e rs . P ro te a  h o m  lig h t.

RiboAavin Sodium Phosphate IBANM, HNNMI 

Fosfato sódico de riboAavina; Natrii RiboAavini Phosphas; 
Riboflaviininaừiumfosfaarti; RiboAayin fosfát sodná SỦI; 
RiboAavin 5'-Phosphate Sodium; RiboAavina, fbsfato sộdico 
de; Ribodavine, Phosphate Sodique de; Ribof|avine 
Phosphate (Sodium Salt); RiboAavine Sọdíum Phosphate; 
Riboflavin-foszfar-nátrium; RlboAavini natrii phosphas; Ribo- 
flavinnatriumfbsfat RiboAavino natrio fosfatas; RiboAavin- 
phosphat-Natrium; Vitamin B2 Phosphate; HaTpMB Pm6o- 
Ộ/13BHH3 (DocệaT. .
The sodium salt of riboAavin 5'-phosphate.
Ci7Hỉ0N4NaO^>=4783
C4S —  13040-5.
UNII —  20RD1DZH99.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  Jpn.
Otin. an d  u s  sp e d ỉy  th e  d ih y d ra te  s a lt.
P h . E u r . 8 :  (R ib o ữ a v in  S o d iu m  P h o sp h a te ). A  y e llo v v  o r 
o ra n g e -y e llo w , h y g ro sc o p ic  c ry s ta llin e  p o w d e r. S o lu b le  in  
w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l. A  1 %  so lu tio n  in  
w a te r h a s a  p H  o ỉ 5 .0  to  6 .5 . S to re  in ^ a irtig h t c o n ta in e rs . 
P ro te a  h o m  lig h t
U S P  3 6 : (R ib o íla v in  5 '-P h o sp h a te  S o d iu m ). A  fin e , o ra n g e - 
y e llo w , h y g ro sc o p ic  c ry s ta llin e  p o w d e r, h a v in g  a  s lỉg h t 
o d o u r. W h e n  d ry , it  is  n o t a h e cte d  b y  d U lu se d  T ỉg h t, b u t 
w h e n  in  s o lu tio n  lig h t in d u c e s  ra p id  d e te rio ra tio n . 
S p a rin g ly  so lu b le  in  v v a te r. p H  o f a 1 %  s o lu tio n  in  vva te r is  
b e rvve e n  5 .0  a n d  6 .5 . S to re  in  a irtig h t c o n ta in e n . P ro te c t 
h o m  lig h t.

Ưses and Admỉnistration
R ỉb o fla v in , a  w a te r-so lu b le  v ita m in , is  e s se n tia l fo r th e  
u tílis a tỉo n  o f e n e rg y  h o m  ío o d . T h e  a c ử v e , p h o sp h o ry la te d  
ỉo rm s , O a v in e  m o n o n u d e o tid e  (P M N ) a n d  H a v in e  a d e n in e  
d in u d e o tid e  (P A D ), a re  in v o lv e d  a s  c o e n zy m e s in  
o x id a tív e /re d u c tìv e  m e ta b o lic  re a c tio n s . R ib o ỉla v m  is  a lso  
n e c e ssa ry  ỉo r  th e  ỉu n c tio n in g  o f p y ríd o x in e  a n d  n ic o t ỉn ic  
a d d .

R ib o Đ a v in  d e h d e n c y  d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  ỉs  
in a d e q u a te . D e S d e n c y  le a d s to  th e  d e v e lo p m e n t o ỉ a  w e ll-  
d e Ễ n e d  sy n d ro m e  k n o w n  a s  a rib o ũ a v in o s is , c h a ra c te rise d  
b y  c h e ilo s is , a n g u la r s to m a títis , g lo s s itis , k e ra tit is , s u iỉa c e  
le s io n s  o f th e  g e n ita lia . a n d  se b o rrh o e ic  d e n n a tit is . T h e re  
m a y  a lso  b e  n o rm o c y tic  a n a e m ỉa  a n d  o c u la r sym p to m s 
in d u d in g  itc h in g  a n d  b u m in g  o ỉ th e  e y e s , a n d  c o m e a l 
v a s c u la ris a tìo n . So m e o ỉ th e se  sy m p to m s m a y , in  ỉa c t , b e  
d u e  to  o th e r v ita m in s  s u d i a s p y rid o x in e  o r n ic o t in ic  a d d  
w h ic h  do  n o t h m c tio n  c o rre c tly  in  th e  ab se n ce  o f rib o Đ a v in . 
R ib o U a v in  d e fid e n c y  m a y  a ls o  o c c u r w ỉth  o th e r v ỉta m in  B -  
c o m p le x  d e fid e n c y  k a te s  su  c h  a s p e lla g ra .

R ib o ũ a v in  is  u se d  in  th e  tre a tm e n t a n d  p re v e n tio n  o f 
rib o A a v in  d e ũ d e n c y . I t  is  u s u a lly  g iv e n  in  o ra l d o ses o f 1 o r 
2 m g  fo r p ro p h yU ư d s; u p  to  3 0  m g  d a ily  in  d iv id e d  d o ses is  
u se d  fo r tre a tm e n t. F o r a d m in is tra tio n  in  c h ild re n  see  
p . 2 1 0 5 .1 . R ib o íla v in , a s th e  so d iu m  p h o sp h a te , is  a lso  a 
co m p o n e n t o f ứ itra m u s c u la r o r in tra v e n o u s  v ita m in s  B  an d

AỈI cross-reíerences reíer to entries in Volume A
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c in ịe c t ío n s ; r ib o fla v in  so d iu m  p h o sp h a te  1 .2 7  g ís  
e q u iv a le n t to  a b o u t 1 g o f r ib o íla v in .

R ib o Đ a v ũ i te tra b u ty ra te  h a s a lso  b e e n  u se d .
R ib o íla v in  is  a lso  u se d  a s a  c o lo u rin g  ag en t ỉo r  ỉo o d .

A d m m ũ tra tio n  in  c h ild re n . In  th e  U K . m an ag em en t o ỉ 
v it a m in  B  d e A d e n c y  in  c h ild re n  is  u s u a lly  w ith  com - 
p o u n d  p re p a ia tio n s  a lso  c o n ta in in g  th ỉa m in e  a n d  n ic o tin -  
a m id e . T h e  BNFC re co m m e n d s th e  ỉo llo v v in g  o ra l d o ses oi 
rib o A a v in  b y  a g e , as p a rt o f su  c h  a  co m p o u n d  p re p a ra tio n :
•  1 m o n th  to  1 y e a n  2  m g th re e  tứ n e s d a ily  (ơ e a tm e n t) o r 

o n ce  d a ily  (p ro p h y la x is )
•  1 to  12  y e a rs : 4 m g  th re e  d m es d a ily  (ữ e a tm e n t), o r 2 m g 

tw ic e  d a ily  (p ro p h y la x is )
•  12 to  18  y e a rs : 4  to  6  m g th re e  tim e s  d a ily  (ơ e a tm e n t) o r 

2 m g th re e  tim e s d a ily  (p ro p h y la x is )
R ib o ũ a v in  m a y  a lso  b e  u se d  in  th e  m an ag em en t o f c e rta in  
m e ta b o llc  d is o r d e r s . T h e  BNFC re co m m e n d s th e  
fo llo w in g  o ra l d o se s:
•  u p  to  1 m o n th : 5 0  m g o n ce  o r tv v ice  d a ily , a d ju ste d  

a cco rd in g  to  re sp o n se
•  1 m o n th  to  18  y e a rs : 5 0  to  1 00  m g o n ce  o r tw ic e  d a ily , 

a d ju ste d  a cc o rd in g  to  re sp o n se ; u p  to  4 0 0 m g d a ily  h a s 
b e e n  g iv e n

S e e  a lso  G lu ta r ic  A đ d u ria , b e lo vv .

G lu ta r ic  a c id u r ia . M ild e r fo rm s o l g lu ta ric  a tíd u ría  ty p e  n  
(p . 1 5 5 9 .2 ) m a y  re sp o n d  to ^ rib o íla v in . 1 T re a tm e n t vv ith  
n b o A a v in  5 0  m g  d a ilỹ  re su lte d  in  P ro g re ssiv e  im p ro ve m e n t 
in  a  4 -y e a r-o ld  b o y , w ith  f y ll re c o v e ry  a fte r 1 y e a r . H is  
b ro th e r, w h o  h a d  s ũ s ta in e d  p e rm a n e m  b ra in  d am age a íte r  
e p ile p tic  s e iz u re s , sh o vved  m o d e ra te  d in ic a l im p ro ve m e n t 
w ith  r ib o íla v in  th e ra p y .2 In  a n  a d u lt p a tie n t w ith  a  h is to ry  
o f re c u rre n t p a n c re a titis  an d  e x e rd se  in to le ra n c e , tre a t- 
m e n t w ith  rib o Đ a v in  1 2 0  m g d a ily  an d  le v o c a m itin e  
re s u lte d  in  n o  íu rth e r  e p iso d e s, a lth o u g h  a b n o rm a ỉ co n - 
c e n tra tio n s  o f a m in o  a d d s w e re  s t ill a p p a re n t in  h e r 
u r in e .3

1. Gregersen N, et el. RiboQavin responsive glutaric ariduria type n. Ptoị 
ỡùt Biơl Res 1990; 321: 477-94.

2. Uzỉel G, et ữỉ. RíboOavin-responảve glutaric acỉdurỉa type n  presenting as 
ầ kukodystrophy. M iútr Neuroi 1995; 13: 333-5.

3. Uang VV-C. et al. Riboílavin-responsive glutaric atíduría type Q with 
recuirent pancreatitis. Pediatr Netơol 2004: 31:21Ã-21.

M ig ra in e . R e s u lts  h o m  o p en  s tu d ie s 1-2 an d  a p lace b o -co n - 
ữ o lle d  t r ia l3 h a v e  su g g ested  th a t rib o ũ a v in  in  h ig h  do ses 
(4 0 0  m g d a ily ) m ig h t b e  o f so m e b e n e fit in  th e  p ro p h y la x is  
o f m ig ra in e  a tta c k s  (p . 6 7 0 .3 ). H o w e v e r, a c o n tro lle d  
stu d y  in  c h ild re n  ío u n d  it  to  be n o  m o re  e fíe c tiv e  th a n  
p lace b o .4

1. Schoenen J. et ai. Hlgh-dose rìboOavỉn as a prophylactỉc treatment of 
migraine: results oC an open pilcK study. Cephaialgiứ 1994; 14: 328-9.

2. Boehnke c  ữ aL Hỉgb-dose ríboQavin ưeatment 15 eỉĩỉcadous in 
migraine prophyỉaxỉs: an open study in a tertiary care ccnirc. Eur J 
Natroỉ 2004; 11: 475-7.

3. Schoenen J. eí ai. Eíĩecriveness oí high-dose rỉboílavin in tnigraine 
prophyỉaxis: a randomized controlỉed ưỉal. Hatrology 1998; 50:466-70.

4. MacLennan sc et ai. High-dose riboílavin íor mígraine prophylaxis In 
diildren; a double-blind. randomixcd. placebo-controílcd triaỉ. J Chiỉd 
Nettro/  2008; 23: 1300-4.

Adversẹ Effẹds and Precautions
L a rg e  d o se s o f r ib o fla v in  re s u lt in  a b rig h t y e llo v v  
d isc o lo ra tio n  o f th e  u rin e  th a t m a y  in te r íe re  w ith  c e rta in  
la b o ra to ry  te s ts .

B re a s t fe e d in g . S u p p le m e n ta tio n  s ig n iB c a n tly  in cre ase d  
rib o íla v in  c o n c e n tra tio n  in  th e  b re a st m ilk  o f w o m en  com - 
p a re d  w ith  th o se  n o t g iv e n  rib o Đ a v in . S ig n iG c a n t d iffe r-  
e n ce s b e tvve e n  th e  tw o  g ro u p s d e cre a scd  o v e r th e  p e rio d  
fro m  1 to  6  vve e ks p o stp a rtu m ; b o th  g ro u p s o f w o m en  had  
breast milk concentrations above previously reporred nor- 
m a l v a lu e s . a n d  th e  a u th o rs  co n d u d e d  th a t su p p le m e n ta - 
tio n  w a s n o t n e c e ssa ry  in  h e a lth y , w e ll-n o u ris h e d  
vvo m en . 1 T h e  A m e ric a n  A cad e m y o f P e d ia tric s  co n sid e rs 
th e  u se  o f r ib o íla v in  to  b e u s u a lly  co m p a tib le  w ith  b re a st 
íe e d in g . 2

1. Naỉỉ PA, et al. The effect 0< Ihiamin and riboHavin supplementation on 
the level ot those vltamins in human breast milk and urine. Am 1 CUn 
Hnữ 1980; 33: 198-204.

2. American Academy of Pediatrics. The tranrier of drugs and other 
Chemicals into buman milk. M iatria  2001; 108:776-89. (Retired May 
2010] Correction. ibìd.: 1029. Also available ac http://aappolicy. 
aappúbIicatỉons.org/cgỉ/comem/full/pediatrics%3bl08/3/776 [accessed 
09/01/06)

Pharmacokinetics
R ib o ũ a v in  is  re a d ily  ab so rb ed  fro m  th e  g a sữ o in te stin a l tra c t . 
A lth o u g h  rib o ữ a v in  is  v v id e ly  d is trib u te d  to  b o d y  tíssu e s 
lỉt t le  is  s to re d  in  th e  b o d y .

R ib o ũ a v in  is  c o n v e rte d  in  th e  b o d y to  th e  co e n zym e  
Q a v in e  m o n o n u d e o tid e  (F M N ; rib o íla v in  5 '-p h o sp h a te ) 
a n d  th e n  to  a n o th e r co e n zy m e  íla v in e  a d e n in e  d in u d e o tid e  
(F A D ). A b o u t 6 0 %  o f FM N  an d  F A D  a re  b o u n d  to  p lasm a  
p ro te in s . R ib o t la v in  is  e x c re te d  in  u rin e , p a n ly  as 
m e ta b o lite s . A s  th e  d o se  in c re a s e s , la rg e r am o tm ts a re

e xc re te d  u n ch a n g e d . R ib o ũ a v in  cro sse s th e  p la c e n ta  a n d  is  
d is trib u te d  in to  b re a st m ilk .

Human Requirements
T h e  rib o íla v m  re q u ire m e n t is  o ỉte n  re la te d  to  th e  e n e rg y  
in ta k e  b u t it  a p p e ars to  b e  m o re  d o se ly  re la te d  to  re s tin g  
m e ta b o lic  re q u ire m e n ts . A  d a ily  d ie ta ry  in ta k e  o ỉ a b o u t 1 .1  
to  1 .8  m g o f r ib o íla v in  is  re co m m e n d e d . L iv e r , ld d n e y , f ls h , 
eggs, m ilk , d ie e s e , y e a s t, an d  so m e  g re e n  ve g e ta b le s su c h  as 
b ro c co li a n d  sp in a ch  a re  th e  ric h e s t so u rce s o f rib o O a v in . In  
g e n e ra l, lit t le  lo ss o ỉ rib o ũ a v m  o cc u rs d u rin g  c o o k in g , b u t 
co n sid e rab le  lo sse s m a y  o cc u r ư  ỉo o d s , esp ed aQ y m ilk , a re  
exp o sed  to  s u n lig h t

UK and us recommended dietary intake. In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lish e d  
ỉo r  r ib o ỉla v in 1 an d  s im ila r ly  ìn  th e  U S A  reco m m en đ ed  
d ie ta ry  a llo vva n ce s (R D A s ) h a v e  b e e n  se t. 2 D iỉỉe rin g  
am o u n ts a re  reco m m en d ed  fo r in ỉa n ts  an d  c h ild re n  o ỉ 
v a ry ũ ìg  a g e s, fo r a d u lt m a le s a n d  íe m a le s  o f v a ry in g  ag e s, 
an d  ío r  p re g n a n t a n d  Ia c ta tìn g  w o m e n ; th e  d iữ e re n c e s 
b e rvve en  age g ro u p s a re  in te n d e d  to  re ỉle c t th e  ch an g e s in  
c a lo ric  in ta k e s  a t th e se  ag es. In  th e  U K  th e  re íe re n c e  
n u tr ie n t in ta k e  (R N I) is  1 .3  m g d a ily  an d  1 .1  m g d a ily  fo r 
a d u lt m a le s an d  íe m a le s  re s p e c tiv e ly ; th e  e stim a te d  a v e r-  
age re q u ire m e n t (H A R ) is  1 .0  m g  d a ily  an d  9 0 0  m ic ro g ra m s 
d a ily  re s p e c tiv e ly . In  th e  U S A  th e  R D A s fo r a d u lt m a le s 
an d  ỉe m a le s  a re  1 .3  a n d  1 .1  m g d a ily  re s p e c tiv e ly .

1. DoH. Dỉctary rcfcrcncc values íor ỉood energy and nuưients ỉor the 
United Kỉngdom: repon oi the panel on dỉetary reference vaiues of the 
commỉttee on medỉcaỉ aspeas of ỉood policy. Report on heaỉth and sotíaỉ 
subj*ơs4ỉ. London: HMSO, 1991.

2. Suođỉng Commỉaee on the Sdentiílc Evaluation ot Dietary Reỉerence 
Intakes oỉ the Food and Nutritíon Board. Dietary ReỊcrcnct ỉntakts fơr 
thiamin, riboỊlavùí, ĩtiarin. vitamài B ị. fữiau, vitamỉn 8|> pantotíutỉic ứàd. 
bùtìn. and cholirte. Washingion, DC: National Academy Press. 2000. Aiso 
avaỉlable ac http://wwwjiap.edu/openbook.php7isbns0309065542 
(accessed 21/07/08)

Prẹparations
P ro p rie ta ry  Preporohons d e ta ils a re  g iven  in  V o lum e B )

Single-ingredient Preporotions. Btlg.: B e riv ú ie ; R ib o n ; China: 
Lilu o ka n g  (3 *JíS jK ); F r B eQ avin e ; Ger.: B 2 -A S m e d ic  Hong 
Kong: FA D  O p h th a lm ic S o ln ; H ib o n ; R ib o v itt; Su p er B 2 f; 
India: L ip a b o l; Indon . :  A lin a m in ; Israel: U V -X -R ib o -D extran ; 
Thai.: B io v it B 2 ; B o ũ a v in ; F la v in ; T e b o vin ; V itab ee-2 -25 ; USA: 
B j-4 0 0 ; C yto  B 2 .

M ulii-ingre< fient P rep o ratio ns. Arg.: A n em id o x; C isú d ac  G ote- 
borg ; Lo d h e rp  U posom as V itam in ad o ; AustraL: A n tio x id a n t 
Fo rte  T a b le ts t; A n tio x id a n t T a b le ts t; B ilb e rry  P Iu s E ye  H e a lth t; 
E xtra lU e  E y e -C a re t; M e th y l T ra n s íe r; PM  E y e  T o n ic  PM  
IQ S h ie ld ; Braz.: A p e v in a t B C ; F ru to p le x ; F ru tơ v e n a ; O rgano- 
n eu ro  O p tíco ; P re -M en s; Chũc. B eco m p lin a  F u e n e f; B e n u tre x 
ìo o o t: R o depan ; Chirta: K a ỉ Y u  N o rp in  A  ( í í^ 3F ) ; C z .:
C a ltíu m  P h a rm a v it; Fr.: Le ro  P e rvu lan e ; Ger.: F lo ra d ix  E ise n - 
Fo lsau re ; F lo ra d ix  K ra u te rb lu tt; Gr.: A rk a d in ; Le n tam in e ; 
Hong Kong. PM  E y e  T o n ic t ; ỉndia: A g lo zym e; A ltia z y m e ; A m i- 
n o rich ; A n eu d o x-1 2 ; A tp ro ; C arbo  P lu s; F o ln e t; F o lv in a ; G in - 
k o riv  P Iu s ; H B -N o nn ; H ep a-M erzỶ ; H epavvứ i; Id ig lo b in ; Ip reg ; 
L iv o s il-B ; L o m it; N eu ro p h o sp h atest; N eu ro tra t; O ra ỉlo ra ; O m i- 
p an ; ỉndon.: C o m b ip lex ; D an sera ; D ia la c  M atase; M y C aps; 
n u triv is io n ; O cu le x ; O cu le x ; R e tico p en ; R eto p ; T o n iku m  B a y e r; 
V ita n o x ; V ito p ; Y e a sta ío rt; I r t ;  Q u ie t L ife ; ItaL: F a co v it; Po sío r- 
ila s i; Jpn: N e u ro v ita n ; Malaysia: P -T ro v ite ; Mex.: Pan g avit 
P e d ia trico ; Philipp.: Fe r-E sse n ce ; Fo ram efe r; G od ex; H a n ú yn ; 
H em o vin ; H e ra lln k ; M ito co re ; M ito n e rb ; M iv e x ; N akaro n ; Pol.: 

Ị B io v is io n ; ỊỊus.: C o ry lip  (KopHhHn); C yto n avin  (Ibm xtM iaaHH); 
E s s liv e r Fo rte  (3ccnHBep O opTe); M u lti-Tab s B -C o m p lex 
(Mym>TH-Ta6 c B-KoM onerc); Singapore: A ]ĩn a m ỉn -F ; B e a lo rt; 
B ca p le x ; Fe rb e ap le x; G in -V ita ; N u triv is io n t; Spain: A ỉtaso n e  B 
c t : Thai.: A lin a m in -F ; B -10 0  C o m p lex; N e u v ip le x ; P o ly v it; 
V ìta -C ak  Turk.: N e u v ita n ; UK: P iKo o d ; Q u ie t L ite ; Se-Pow en 
Ukr.: B -C o m p iex M u iú-T ab s (B-Kot<nnexc M yjn .™ -Ta6 c ) f ; 
C yxoĐ avin  (LlHTXxỊmaBHH); D ecam evit (RexaM eBHT); P cn u le s 
(4>eHKU iiC)t; F ito v a l C apsu les (<twroaaji xan cyau ); H epadư 
(ĩenaaM Ộ ); H ep alo rte  (re ra ộ o p T e ); Le v a s il (H caacH n); N eiro n  
(H eiípoH ); N eu ro vitan  (HeiipoBHTaH); V itru m  Fo reyes Fo rte  
(B h p y x  O opaib <i>opTe); V itru m  M em ory (Bm pyM  MeMopH); 
USA: L-M e th y i M C ; R EQ 4 9+ .

Phorm ocopoeiol PrBporotkm s
B P  2 0 1 4 ; V itam in s B  an d  c In je c rio n ;
B P C  1 97 3 : C om pound V ita m in  B  T a b le ts; S trong  Com pound 
V ita m in  B  T ab le ts;
Đ S P  3 6 : O il- and  Y V aie r-so lu b le  V itam in s C ap su le s; OU- and 
W ate r-so lu b le  V lu m in s  O ra l S o lu ú o n ; O il- and  W ater-so lu b le  
Y ita m in s Ta b le ts; O il-  an d  W ater-so lu b le  V ita m in s w ith  M in e ra ls 
C ap su le s; O il- and  W ate r-so lu b le  V ita m in s w ith  M ỉn e ra ls O ra l 
S o lu tio n ; O il- and  W ate r-so lu b le  V ita m in s w ith  M in e ra ls Tab le ts; 
R ib o ũ av in  ln je c tio n ; R ỉb o tla v in  T a b le ts ; W ate r-so lu b le  V itam in s 
C a p su le s ; W a te r-so lu b le  V ita m in s T a b le ts ; W a te r-so lu b le  
V itam in s w ith  M in e ra ls C ap su les; W ater-so lu b le  V ita m in s w ith  
M in e ra ls Tab ie ts.

Vitamin B6 Substances
•^ tạm Ịn ạ ; Ẹ^ BMTaMMHU rp yn n b i B j. .
V ita m in  B t  is  u s u a lly  a v a ila b le  as p y rid o x in e  b u t th e  te rm  is  
a lso  u se d  to  re ỉe r  to  th e  re la te d  co m p o u n d s, p y rid o x a l an d  
p y rid o x a m in e .

Metadoxine
MetâđốMnà; l^dỔẮĨnế Pidolaté. 1 
Ĩ^rĩđòxrpe /-5-oxopyrrolidine-2<arboxylate.
QHn^OÌ CsH7N03=298.3 ■",■■■■ ..........
'ỢíS — 74536-44-0. "  ...................
m [  —  ŨQ7M98H51

Pyridoxal Phosphate
C o đ é ca rb o xy ia se ; M C -i; P irid o xa l, fo sfa to  d e ; P y rid o xa l 5 -. 
P h o sp tia te ; nnpMflOKcajnb<t>oc(t)aT.
3- Hýdroxý--5-hydroxymethyl-2-methylpyridine-4-carboxal- 
dehyde 5 -phosphaté.
CaH ',oN 06P= 247 .1  
CĂS;_ 54-47-7,
ATC —  A11HA06.
ATCVet —  QAUHAOó.
UNII —  5V5IOJ8338 (pyrìdoxal phosphate monohydrate); 
P06ỈGẸ49M6 (pyridoxal phosphatè).

Pyridoxamine Hydrochloride
'P irid o xa m ih á , h id ro c lo n iro  d e ; P y rid o xa m in è  D ih yd ro ch lo r- 
id e ; rinpnqoKcaM M H a rM flpoxnopM fl.
4- ArTTÍnomethyl-5-hydroxy-6-methyl-3-pyridinémethanol
hydrochloride. ...................
C a H ,2N 2 (V H C i= 2 4 1 .1  -
Ọ5-p524-3& 7. ...
u m  — YQ8NCR7VOO ■

Pyridoxine Hydrochloride /BANA1 riNNMl 
Adermine Hydrọchíoride; Hídrodoruro dẹ. adẹrmina;. 
Hidrodoruro de piridoxina; Piridoksin Hidroklorũr; Piridọksi- 
hó. hidrochloridas; Piridossina Cloridrato; Piridoxina, hidro-' 
doruro de;.Piridoxin-hidroklorid; Pirydoksyny chlorowodor- 
ek; Pyridoksiinihydrokloridi; pyridoxihe, Chlorhydrate de; 
pyridoxinhydròchlòrid; Pỳridoxin-hydrochlorid; Pyridoxinhy- 
droklorld; pyridoxini hydrochtoridum; Pyridoxỉnii Chloridum; 
Pyridoxinium Chloridé; Pyridoxol Hỵdróchloride; Vrtamin 
vitamina B i nnpMflOKCMHa rnflpoxnopi4fl. 
3-Hydroxy-4^^bìs(hydroxymethyỉ)-2-picoline hydrochlóride. 
C a H „N 0 3 ,H a = 2 0 5 .6

C 4 5  65-23-6 (pyridoxine); 58-56-0 (pyridoxine hydro-
chloãde).
ATC —  AUHA02.
ÀTCVet —  QAỤHA02.
UNII —  68Y4Ơ588V. :

P h a rm a c o p o e ia s . In  Chín., Eur. (se e  p . V ÌÍ) , Int.. Jpn, us, an d  
viet.
P h . E u r . 8 :  (P y rid o x in e  H y d ro c h lo rid e ). A  w h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o w d e r. P re e ly  so lu b le  in  w a te n  s lig h tly  
so lu b le  in  a lc o h o l. A  5 %  so lu tìo n  in  vva te r h a s a p H  ol 2 .4  to  
3 .0 . P ro te c t fro m  lig h t.
U S P  3 6 : (P y rid o x in e  H y d ro c h lo rid e ). W h ite  o r p ra c tic a lly  
w h ite  c ry s ta ls  o r c ry s ta llin e  p o w d e r. S o lu b le  1 in  5 o f w a te r 
a n d  1 in  115 o f a lc o h o l; in so lu b le  in  e th e r. Its  S o lu tio n s in  
vva te r h a v e  a pH  o f a b o u t 3 . S to re  in  a irtig h i c o n ta in e n . 
P ro te c t fro m  lig h t.

Uses and Administration
P y rid o x in e , a v v a te r-so lu b le  v ita m in , is  in v o lv e d  m a in ỉy  in  
a m in o  a d d  m e ta b o lism , b u t is  a lso  in v o lv e d  in  c a ib o h y d ra te  
a n d  fa t m e ta b o lism . Í t  is  a lso  re q u ire d  fo r th e  (o rm a tio n  o f 
h a e m o g lo b in .

D e G ã e n cy  o f p y rid o x in e  is  ra re  in  h u m a n s b ecau se  o f its  
vv id e sp re ad  d is trib u tio n  in  ỉo o d s . P y rid o x in e  d e G cie n cy  m ay  
h o vve ve r b e d ru g -in d u ce d  an d  c an  o c c u r, fo r in s ta n c e , 
d u rin g  is o n ia á d  th e ra p y . ỉn a d e q u a te  u tilis a tio n  o f p y rid -  
o x in e  m ay  re s u ỉt fro ra  c e rta in  in b o m  e rro rs  o f m e ta b o lism . 
P y rid o x in e  d e ũ d e n c y  m ay  le a d  to  a n a e m ia , d e rm a titis , 
c h e ilo s is , a n d  n e u ro lo g ic a l sym p to m s su  ch  as p e rlp h e ra l 
n e u r it is , a n d  c o n v u ls io n s .

P y rid o x in e  is  u sed  in  th e  tre a tm e n t an d  p re v e n tio n  oí 
p y rid o x in e  d e ũ d e n c y  S ta te s. I t  is  u s u a lly  g iv e n  o ra lly , th e  
p re íe rre d  ro u te , b u t m a y  a lso  b e g iv e n  b y  th e  su b cu ta n e o u s , 
in tra m u s c u la r, o r in tta v e n o u s  ro u te s . D o ses o f p y rid o x in e  
h y d ro c h lo rid e  u p  to  1 5 0 m g  d a ily  a re  u se d  in  g e n e ra l 
d e h d e n c y  S ta te s; h ig h e r do ses o f u p  to  4 0 0  m g d a ily  a re  u sed  
in  th e  tre a tm e n t o ỉ s id e ro b la stìc  a n a e m ia s (se e  p . 2 1 0 6 .1 ); 
a n d  s im ila r h ig h  d o ses h a ve  b e e n  u se d  to  tre a t'c e r ta in

The Symbol t  denotes a preparation no longer actively marketed
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m e ta b o lỉc  đ iso rd e rs  su c h  a s h o m o c y s tín u ria  (se e  Ạ m ỉn o  
A d d  M e ta b o lic  D ỉso rd e rs , b e lo w ) o r p rim a iy  h y p e ro x a lu ria  
(b e lo w ). P y rid o x in e  h a s  a lso  b e e n  u se d  to  tre a t se iz u re s  d u e  
to  h e re d ỉta ry  sy n d ro m e s o ỉ p y r id o x in e  d e b d e n c y  o r 
d e p e n d e n cy  in  in ỉa n ts .

P y rid o x m e  h a s  a lso  b e e n  tr ie d  in  th e  tre a tm e n t o f m a n y  
o th e r d iso rd e rs , in d u d in g  d e p re ssio n  a n d  o th e r sym p to m s 
a sso d a te d  w ith  th e  p re m e n stru a l sy n d ro m e  (se e  b e lo vv ) a n d  
th e  u se  o f o ra l c o n tra c e p tiv e s , a lth o u g h  it s  eỄ B cacy  h a s  b e  e n  
q u e s tio n e d . P y rid o x in e  h y d ro c h lo rid e  is  u se d . a s  a  
m o d iS e d -te le a se  c o m b in a tìo n  p re p a ra tío n  w ith  d o x y la m in e  
s u c d n a te , in  th e  m an a g e m e n t o í n a ú se a  a n d  v o m itin g  o ỉ 
e a r ly  p re g n a n c y ; se e  u n d e r D o x y la m in e  S u c d n a te , p . 6 2 7 .3 , 
ỉo r  d e ta ils  o f d o se s.

P y rid o x in e  is  u s u a lly  g iv e n  a s th e  h y d ro c h lo ríd e  
a lth o u g h  o th e r sa lts  su c h  as th e  d tra te , o x o g lu ra te , 
p h o sp h a te , a n d  p h o sp h o s e iin a te , h a v e  a lso  b e e n  u se d . 
M e ta d o x in e , th e  p id o la te , h a s  b e e n  in v e s iig a te d  in  
a lc o h o lism  (se e  b e lo w ).

F o r th e  u se  o í p y rid o x in e  in  th e  p ro p h yU u đ s o f is o n ia á d -  
in d u c e d  p e rip h e ra l n e u riá s  a n d  fo r th e  tre a tm e n t o f a cu te  
is o n ia á d  to x id ty , see  T re a tm e n t o i A d v e rse  E S e c ts , u n d e r 
Is o n ia á d , p . 3 1 2 .3 .

P y rid o x a l p h o sp h a te  m a y  b e u sed  to  tre a t v ita m in  B 4 

d e b d e n c y . P y rid o x a m in e  h a s a lso  b e e n  g ív e n .

R e v ie v v s .
1. BenderDA. Non-mraỉtíonal uses oỉ vi ta min B+ 3rJ Nutr 1999; SI: 7-20.
2. Lheureux p. tí al. Pyrỉdoxine ỉn clinical toxicology: a revỉew. Eur J Emerg 

Med 2009; 12: 78-85.

A d n ũ n is tra tio n  in  c h ild re n . F o r d o ses o i p y iid o x in e  in  th e  
m an a g e m e n t o f d ũ ld re n  w ith  a m ỉn o  a d d  m e ta b o lỉc  
d is o rd e rs  a n d  p y r id o x ỉn e - d e p e n d e n t s e iru r e s  see
b e lo w .

P y riđ o x in e  m a y  a lso  b e  u se d  to  ư e a t o r p re v e n t 
is o n ỉa z id - in d u c e d  n e u ro p a th y . F o r d o ses in  đ ú ld re n  see 
T re a tm e n t o f A d v e rse  E ữ e c ts , u n d e r Is o n ia á d , p . 3 1 2 .3 .

A ico h o G sm  a n d  a lc o h o l p o is o n in g . P y rid o x in e  a n d  its  
p id o la te , lm o w n  a s m e ta d o xm e , h a v e  b e e n  tr ie d  in  th e  
tre a tm e n t o f a ỉc o h o l p o iso n in g  a n d  a lc o h o lism . 1 O n e  
s tu d y  sh o w e d  p y rid o x m e  to  b e  in e ữ e c tiv e  in  a cu te  a ỉc o h o l 
p o iso n in g 2 b u t a n o th e r3 su g g ested  th a t th e  p id o la te  m ig h t 
b e  o f b e n e ũ t a s a n  a d ju n c t in  th e  m an a g e m e n t o ỉ a lc o h o l 
w ith đ ra w a l (p . 1 7 3 4 .1 ). In  p a tíe n ts  ư e a te d  fo r a lc o h o lic  
ta tty  liv e r , liv e r  íu n c tio n  re tu m e d  to  n o rm a l m o re  q u id d y  
w ith  m e ta d o x in e , e v e n  in  p a tìe n ts  w h o  d id  n o t c o m p le te ly  
a b s ta ỉn  fro m  a lc o h o l.4

1. Addoỉonto G, tí aL Metadoxine ỉn the treatment oí acute and chronic 
alcoholism: a review. b tí J  Immunopathoỉ Phđrmacol 2003; 16: 207-14.

2. Mardeỉ s , tí aL Intnvenous pyridoxine in acute ethanoỉ ỉmoxkatíon. 
Hum Exp Taáaỉ 1994; 13: 321-3.

3. Rỉzzo A.t ía L  Uso terapeutíco deỉỉa metadoxỉna neD'aỉcotismo ctoqỉco: 
stuđỉo dỉnteo in doppèo deco su pttiencỉ ứ covtnú  ín un reparto di 
methdna generaỉe. Oin Ttr 1993; 142:243-30.

4. CabaHcria ỉ ,  tí aL Metadoxmc acceỉerates ỉatty Uver recứvery ỉn 
alcaboUcpadents: resuhs oí a randomỉzed doubỉe-biind. pỉacebo-control 
triaL J Hepatoi 1998; 28: 54-60.

A m m o  a d d  m e ta b o lic  d is o rd e rs . P y rid o x in e  h a s b e  e n  
u se d  in  v a rio u s  in b o m  e rro rs  o f a m in n  a d d  m e ta b o lism , 
su  c h  a s  h o m o c y s tin u ria  (p . 2 0 4 2 .2 ), w ith  o r w ith o u t co b a- 
la m in s  an d  fo la te . R e la t iv e ly  h ig h  d o ses m ay  n e e d  to  b e 
g iv e n  (se e  U se s a n d  A d m in is tra tio n , p . 2 1 0 5 .3 ). F o r c h il-  
d re n  w ith  m e ta b o lic  d iso rd e rs  su  c h  a s h o m o c y stin u ria  a n d  
c y s ta th io n in u ria , th e  B N ĨC  su g g ests p y r id o x in c  in  a n  o ia l 
d o se  o í  50  to  ÌO O m g o n c e  o r  tw ic e  d a ily  ío r  n e o n a te s , a n d  
5 0  to  2 5 0  m g  o n ce  o r tv v ice  d a ily  ỉn  p a tie n ts  aged  1 m o n th  
to  18  y e a rs . F o r  th e  u se  o f p y rid o x in e  in  p rim a ry  h y p e ro x - 
a lu r ỉa . a n o th e r in h e rite d  m e ta b o lic  d iso rd e r, see  b e ló w .

A n a e m ia s . S o m e  p a tie n ts  w ith  a c q u ire d  o r h e re d ita ry  
s id e ro b la só c  a n a e m ia  (p . 1 1 2 3 .1 ) th a t is  se v e re  e n o u g h  tô  
re q u ire  tre a tm e n t w ill re sp o n d  to  h ig h  d o ses (u p  to  
4 0 0  m g  d a ily ) o f p y r id o x in e , a n d  a  t r ia l is  co n ã d e re d  
w o rth w h ile  in  a ll p a tìe n ts .

C a rd io v o s c u k ir  d is e a s e . F o r m e n tio n  o í th e  p o ssib le  lin k  
b e tv ve e n  v ita m in  B í, h y p e rh o m o c y ste in a e m ia , an d  c a rd io - 
v a s c u la r d ise a se , see  u n d e r F o lic  A d d , p . 2 0 6 3 .3 . P y iid o x a l 
p h o sp h a te  is  th o u g h t to  p re v e n t c e llu la r  c a lt íu m  o v e rio a d  
in  isc h a e m ia  - re p e ĩh is io n  in ju r y , b u t a  la rg e  m u ltìc e n tre  
s tu đ y 1 in v e s tig a tin g  d o ses o ỉ 2 5 0  m g  d a ily  o ra lly  g iv e n  3 to  
1 0  h o u rs  b e fo re  c õ ro n a ry  a ite ry  b yp a ss g ra ft sú rg e ry  in  
in te m ie d ia te -  to  h ig h - ris k  p a tie n ts , a n d  fo r a h u th e r 3 0  
d a y s a fte r th e  p ro c e d u re , fo u n d  it  d id  n o t re d u ce  th e  in d -  
d e n ce  o f c a rd io v a s c u la r d e a th  o r n o n - fa ta l m y o c a rd ia l 
in ỉa r c t io n .

1. Alexm dCT JH. <t a/. MEND-CABG n  In vaúguơ n . EtBaqr ầnd Miety at 
pyriđoxâl y-phuphate (MC-I) in higb-risk paúenB undeigoint 
ooroniry u te ry  bypus gnft surgeiy: the MBND-CABG n  nndomiied 
cttnkaLtrUL JAMA 2008; 2*9; 1777-87.

C a rp a i tu n n e l s y n d ro m e . P y rid o x in e  h a s b e e n  a d vo ca te d  
b y  so m e1 ỉo r  p a tie n ts  w ith  c a rp a l tu n n e l sy iid ro m e  (se e  
S o ft- tis su e  R h e u m a tis m , p . 1 4 .2 ), b u t e v id e n c e  o f e ỉB c a c y  
is  c o n á d e re đ  to  b e  lim ite d . 2 In  m o st stu d ie s  re p o rtin g

im p ro v e m e n t w ith  p y r id o x in e , d o ses h a v e  ra n g e d  fro m  5 0  
to  3 0 0  m g d a ily  ỉo r  12 w e e k s ; a  re v ie w  c o n d u d e d  th a t 
ữ e a tm e n t sh o ũ ld  b e  sto p p ed  i ỉ  th e re  Ls n o  a p p a re n t 
re sp o n se  a fte r t h ỉỉ p e rio d . 5

I. Lewis ?J. Pyiidoodne suppkments m«r help padents whh caiptl tunnel 
syndrome. BM J1995; ỈIO: 1534.

21 Ô'Connor D, ă  ci. Non-surflcal neatm ou (otber than steroid in}ectlon) 
lor cup il tunnd syndnme. AvaỉUbỉe In th e  Coctanne Danbase of 
Syitenutic Revieim: Issue 1. Chichenen John WBey; 200Ỉ (accened 
09/01/06).

3. Aufiero H, a  ai. Pyrldoxine bydnddoride tKatment of caipaỉ tunnd 
syndrome; t  ieview. MarXn'2004; 62: 96-104.

E p ile p s y . P y rid o x in e -d e p e n d e n t e p ile p sy  is  a n  a u to so m a l 
re c e ss ịv e  d ỉso rd e r a sso d a te d  w ith  d e cre a se d  C e n tra l y -a m i- 
n o b u ty iic  a d d  (G A B A ) c o n c e n tra tío n s  a n d  e le v a te d  c e re - 
b ra l g lu ta m a te  c o n c e n tra tio n s . U n tre a te d  p a tie n ts  s u ffe r 
b o m  P ro g re ss iv e  e n c e p h a lo p a th y , m e n ta l rẽ ta rd a tio n , a n d  
in tra c ta b le  e p ile p sy ; U íe lo n g  su p p le m e n ta tio n  w ith  p y iid -  
o x in e  c a n  c o n tro l e p ile p tíc  sym p to m s b u t m e n ta l re ta rd a - 
tio n  m a y  stiQ  d e v e lọ p . A n  e p id e m io lo g ic a l s tu đ y ' d eb n ed  
case s a s th o se  c h ild re n  w ith  re c u rre n t se iz u re s  th a t ceased  
w ith in  7  d a ys o f o ra l p y rid o x in e  a t a  u su a l d o se o ỉ 
3 0 m g /kg  d a ily  (m in im u m  d o se 1 5 m g /kg  d a ily ; m a x im u m  
do se lg / k g  d a ily ), o r v v ith in  3 0  m in u te s  o f in tra v e n o u s  
p y rid o x in e  (u s u a l d o se  lO O m g ; m in im u m  d o se  5 0  m g ), 
th a t re c u rre d  w h e n  su p p le m e n ta tio n  w a s w ith d ra w n , an d  
ceased  a g a in  u p o n  d o sag e a s b e ío re . T h e  stu d y  ío u n d  th a t, 
d e sp ite  th e ir  r a r it y , p y rid o x in e -d e p e n d e n t se ũ u re s  fre - 
q u e n tly  p re se n t a ty p ic a lly , a n d  th e  a u th o r su g g ested  th a t 
p y rid o x ú ie  b e g iv e n  to  a ll c h ild re n  w ith  in tra c u b le  se i-  
z u re s  b eg ú u ú n g  b e ỉo re  3  y e a rs  o í ag e , in d u d in g  n e o n a te s 
w ith  su sp e d e d  h y p o x ic - is c h a e m ic  e n c e p h a lo p a th y .

T e s t d o ses oí p y r id o x in e  in tra v e n o u s ly , re p e a te d  a t 
in te rv a ls  o f 10  m in u te s  u p  to  a  to ta l o ỉ 5 0 0  m g i ỉ  n e c e ssa ry , 
h a v e  b e e n  su g g ested  in  th e  d ia g n o sìs o ỉ p y rid o x in e -  
d e p e n d e n t e p ile p sy ; ư  th e  p a tie n t re sp o n d s th e n  a  d a ily  o ra l 
d o se o f 5 m g /kg  is  su g g ested  a lth o u g h  th e re  is  n o  re a l 
co n se n su s o n  th e  a p p ro p ria te  d o sag e . 2 T h e  BNFC su g g ests a n  
in tra v e n o u s  te st d o se  o f 5 0  to  1 00  m g ; in  th o se  w h o  re sp o n d , 
o ra l d o ses o í 5 0  to  lO O m g  o n ce  d a ily  in  n e o n a te s o r 2 0  to  
50  m g o n ce  o r tv ric e  d a ily  in  o ld e r d ú ld re n  (in  w h o m  u p  to  
3 0  m g /kg  o r 1 g d a ily  h a s  b e e n  u se d ), a re  su g g e ste d , a d ju ste d  
as re q u ire d . A lte m a tiv e ly , in  p a d e n ts w ith  re c u rre n t 
se ũ u re s  re íra c to ry  to  c o n v e n tio n a l a n tic o n v u lsa n t th e ra p y , 
o ra l p y rid o x in e  su p p le m e n ta d o n  o f 15 m g /kg  d a ily  sh o u ld  
le a d  to  re s o lu tio n  o f d in ic a l s e iru re s  w ith in  a  w e e k  in  th o se  
w ith  th e  c o n d itio n ; h o w e v e r, in  so m e p a tie n ts  th e  d a ily  d ose 
re q u ứ e d  m a y  b e  lo w e r.J

A  s tu d y  in  o n e  p a tie n t4 ío u n d  th a t a lth o u g h  p y rid o x in e  
5 m g /kg  re d u ce d  g lu ta m a te  c o n c e n tra tìo n s  in  C S F  b o m  th e  
u n tre a te d  v a lu e  o f 2 0 0  tim e s n o rm a l lim its , it  d id  so  o n ly  to  
1 0  tim e s th e  n o n n a l v a lu e , d e sp ite  re m iss io n  o í sy m p to m s. 
D o ses o f lO m g /k g  d a ily  w e re  re q u ire d  to  n o rm a lise  C S F  
g lu ta m a te , a n d  it  w a s  su g g ested  th a t th is  vvas a  m o re  
a p p ro p ría te  ta rg e t fo r  th e ra p y . In  so m e c h ild re n , p y rid o x a l 
p h o sp h a te  h a s b e e n  su g g ested  to  b e  m o re  e ữ e c tiv e  th a n  
p y tid o x in e  in  co n tro IU n g  s e iz u re s .’

1. Baxter p. Epidemiology of pyridữxiiK dependent and pyridoxlne 
responsive sóxnm  in the UK. Aith Dá OdU 1999; Sl: 431-3.

2. Gospe SM. Cunent penpectivcs OQ pyiidoxine-dependeni selxures. J 
raũãữ  1998; 132: 919-23.

3. Gospe SM. Pyridoxỉne-depmdent seixuns: Bndlnis hom recem sutBes 
pote new quadons. PM «tr Mnm/ 2002; 26:181-5.

4. Baumetaer PAM. a  *L Glutamate in pyrldcndne-drpendent epilepsy: 
Deurotoxic ghitamate concennation in ĩbe cerebnapứul ũuid and its 
normalizadon by pyridoxine. M ú tria  1994; 94: 318-21.

5. VVaog H-S. et ãỉ. Pyitdoxal phosphate ỉs better than pyridoxỉne for 
OMitroQỉiig i<fiopathỉc ỉnnaatble epỉỉepsy. Arek Dừ Oùid 2005; 60: 512- 
15.

P a k n a r- p ia n la r a ry lh ro d y s e s ẩ ie ã a  tỵ n d r o m a . P y rid -  
o x in e , in  d o ses o ỉ 1 0 0  to  3 0 0  m g  d a ily , h a s  b e e n  u se d  su c- 
c e s s b illy 1 fo r tre a tin g  a n d  p re v e n tin g  p a lm a r-p la n ta r e ry -  
th ro d y se sth e s ỉa  sy n d ro m e  a sso d a te d  w ith  a n tin e o p la s tic  
th e ra p y  (se e  p . 7 3 0 .1 ).

1. Nagore E. a  đL Antíneopluỉk tberapy*induced palmir pỉantar 
eryứưodysestheáa ('hand-ỉooO syodrome: inddepce, reoognỉtỉoo and 
managemeDL Am  J  CUm Dermrtoỉ 2000; 1: 225-34.

P re m e n sb u a i s y n d ro m a . P y rid o x m e  h a s b e e n  v v id e ly  u se d  
in  th e  p re m e n stru a l sy n d ro m e  (p . 2 2 7 2 .3 ) d e sp ite  c o n tro - 
v e rs y  o v e r its  e fie c d v e n e ss . S o m e  c o n s id e r th a t d e p re ss iv e  
sym p to m s m a y  b e  p ro vo k e d  b y  p y rid o x ỉh e  d e b d e n c y  
b e cau se  o i  it s  ro le  a s a  c o e rư y m e  in  th e  p ro d u c tio n  o ỉ c e r- 
ta in  n e u ro tra n s m itte rs , b u t it  ỉs  d iffic u ỉt  to  a ttrttm te  a n y  ó f 
th e  o th e r sym p to m s o f th e  p re m e n stru a l sy n d ro m e  to  
p y rid o id n e  d e b d e n c y  a n d  d o ses o f 5 0  m g  a re  n o  m o re  
e b e c tiv e  th a n  a  p la c e b o . 1 A  sy s te m a tic  re v ie rv  ỉo u n d  th a t 
a h h o u g h  tre a tm e n t w ith  p y rid o x b ie  w a s m o re  e ữ e c tiv e  
th a n  p ìa c e b o , th e re  w a s in s u S d e n t h ig h -q u a lity  e v id e n c e  
to  re co m m e n d  it s  ro u tín e  u se  in  p re m e n stru a l sy n đ ro m e .2 

ữ  p y rid o x in e  is  u se d , th e  d o sag e  sh o u ld  b e re s tric te d  (se e  
E S e c ts  o n  th e  N e rv o u s S y s te m . b e lo w ) b e cau se  o f co n - 
ce m s a b o u t n e u ro to x id ty . 1 A lth o u g h  u n lic e n se d  in  th e  
U K . th e  BNF  su g g ests a n  o ra ỉ p y rid o x in e  d o se  o f 5 0  to  
1 0 0  m g  d a ỉly  ỉo r  p re m e n s tru a l sy n d ro m e .
1. We*t CP. th e  premenstruaỉ syndrane. Pracribers' J 1987; 27 (2): 9-15.

2. WyanKM,«íal.EfficacyaỉvỉỉaniinB<6ỉnthetreatixientoỉpremen5ưu. ỉ 
syndrome: systemadc reriew. BMJ1999; 318:1375-81.

3. Seveiino SK, Molỉne ML. Premenstnial syndrome: idendBcadcm an ỉ 
management Dntg1 1995; 49:71-82.

P r ím a iy  h y p e ro x n lu r io . P rim a ry  h y p e ro x a lu r ia  (a s  d is • 
t ín c i b o m  th è  v a rio u s  ío rm s  se c ó n d a iỹ  to  o th e r d iso rd e rs  I 
is  a  g e n e tìc  d ỉso rd e r c h a ra c te rise d  b y  e x c e ss iv e  sy n th e s ỉ i 
a n d  u r in a ry  e x c re d o n  o f o x a lỉc  a d d . T w o  ío rm s  a r  1 

k n o v m , ty p e  I  (h y p e rg ly c o lic  a d d u rỉa ) a n d  ty p e  n  (L -g ly  
c e ric  a d d ũ r ia ), a ssõ d a tẽ d  w ith  d iB e re n t e n zym e  d e ỉe c ti 
T h e y  a re  m a rk e d  b y  re c u rre n t c a ld u m  o x ã la te  ld d n e  
s to n e s , o r n e p h ro c a ỉd n o s is , le a d ỉn g  to  re n a Ị la ilu r t  
to g e th e r w ith  e x tra re n a l d e p o sitio n  o f c a ld u m  o x a la te  am  
b e q u e n tly  se v e re  p e rip h e ra l v a s c u la r in s u H d e n c y . T re a t 
m e n t w ith  h ig h  d o ses o ỉ p y rid o rd n e  m ay  h e lp  decreas<  
o x a la te  e x c re tỉo n  p a rtic u la r ly  in  ty p e  I  d ỉse a se , 1' 2 a lth o u g l 
re sp o n se  is  v a r ia b le .’  A  fe w  p a tíe n ĩs  m ay  re sp o n d  to  lo vvé  
(p h y s io lo g ic a l) d o scs .4 S u ch  ơ e a tm e n t c an  b e  u se d  w it} 
a n  o ra l o rth o p h o sp h a te  su p p le m e n t. w h ic h  h e lp s  re d u o  
re n a l d e p o sitio n  o f c a ld u m  o x a la te , a n d  th e  c o m b in a tio i 
a p p e a rs to  p re se rv e  re n a l h in c tio n . 5 T h e ra p y  w ith  m ag n es 
iu m  s a lts , p o ta ssiu m  d tra te , an d  th ia z id e  d iu re tic s  h a s a lst 
b een  su g g ested . 2 In  p a tie n ts  in  w h o m  re n a l la ilu re  d e ve l 
o p s, th e  re s u lts  o ỉ k id n e y  tra n sp la n ta tio n  h a v e  b een  d isap  
p o in tín g , d u e  to  d e p o sitio n  o f c a ld u m  o x a la te  in  th e  n e v  
tó d n e y , a lth o u g h  ư a n sp la n tin g  th e  liv e r  a s w e ll c an  c o r 
re c t th e  e n zym e  d e íe c L 1-4 P re -e m p tiv e  liv e r  tra n sp la n ta  
tio n , p e rỉo rm e d  b e fo re  re n a l ta ilu re  o r sy s te m ic  o x a lo s i 
h a s o c c u rre d . m ay  b e  a n  o p tio n . 2

1. Cochai p. Basmaỉsoo 0. Cuirent approaches to the managemeni 0 
primaiy hyperoxaỉuria. Arch Di% Oùlề 2000; 82: 470-3.

2. ManngeHa M. tt ai. The prỉmary hyperoxalurías. Qmtrib Ntphroi 2001 
136: 11-32.

3. Toussaint c . Pyrldoxỉne-responsivc PHỈ: treatmem. J Nephroi 1998; 1 
(suppl ỉ): 49-50.

4. Yendt HR, Cohanỉm M. Response to a physỉoiogìc dose of pyridoxine ỉĩ 
type I primary byperoxaluría. N Eĩỉgi j  Med 1985; 312: 953-7.

5. Milỉiner DS, tí ai. Resulỉs oí ỉong-term treatment with orthophosphatt 
and pyridoxine in patíems wltb prỉmary hyperoxaiuria. N Engi J Met 
1994:331: 1553-8.

6. Watts RWE. tí ai. ComUned hepadc and renal transplamation ii 
prìmary hyperaxaỉurỉa type L dinicaỉ repoit of nỉne casẽs. Am J Met 
1991; 90: 179-9B.

T b rd ìv e  d y s ló n e s ia . In  a  d o u b le -b lin d , c o n tro lle d , c ro ss 
o v e r stu d y , 1 d a ily  o ra l d o ses o f \ ita m in  B í 1 .2  g e ữ e c tiv e ly  
re d u c e d  th e  sym p to m s o f ta rd iv e  d y sk in e s ia  (se e  E x ư a -  
p y ra m id a l D iso rd e rs , p . 1 0 4 9 .2 ).

1. Lemer V, tí aL Vỉuinin B| ữeaunent íor tardive dyskỉnesỉa: * 
randomữed, double-bUnd. placebo^onsoUed* croỉsover study. J ơir 
Psychừrtry 2007; 68:1648-34.

A c f v e r s e  E ffe c ts  a n d  P t t a u H o n s

L o n g -te n n  u se  o ỉ la rg e  d o ses o í p y rid o x in e  is  a sso d a te d  vv ith  
th e  d e ve lo p m e n t o ỉ se v e re  p e rip h e ra l n e u ro p a th ie s ; th e  
d o se  a t w h ic h  th e se  o c c u r is  c o n tro v e rs ia l (se e  E líe c ts  o n  th e  
N e rv o u s S y s te m , b e lo w ).

Breeist fe e d in g . V ita m in  B (  is  e x c re te d  in to  b re a st m ilk .1J 
W h ile  so m e  h a v e  e xp re sse d  co n ce m  o Ỷ e r th e  in h ib it io n  o i 
b re a st m ilk  se c re tio n  b y  p y iid o x in e , 1 o th e rs  b a v e  c au - 
tio n e d  th a t p y rid o x in e  d e b d e n c y  m a y  cau se  se iz u re s  in  
th e  n e o n a te . 4 T h e  A m e ric a n  A cad e m y  o f P e d ia tric s  co n sid - 
e rs  th e  u se  o f p y rid o x in e  to  b e  u s u a lly  c o m p a tib le  v v ith  
b re a st íe e d in g . 5

1. West KD, Kirksey A. InOuence oí vỉtamin B4 intake on the content of the 
vtamin ỉn human milk. Am  J  Qin Nutr 1976; 29; 961-9.

2. Roepke JLBr IQrksey A. Yỉtamin B| nuolture đurỉng pregnancy and 
laaatỉoo; ỉ . Vhamin B|intake, leveỉs of the vỉtamin in bioỉogỉcal íỉuids, 
and cont&ỉon oí the lnfani at bỉrth. Am J  ơin Nvtr 1979; 32: 2249-56.

3. Greennee LB. Dangers vhamỉn B« in rnưsỉng moiben. N Engl J Med 
1979; 300:141-2.

4. Lande NL M ae oo dangers oi vỉumin Bt ỉn miràng mothers. N Engl J 
Med 1979; 300:926-7.

5. American Academy oi Pedỉatrics. 7he oans£er of đrugs and other 
Chemicals into human mllk. Euttaoia 2001; 108: 776-89. [Retlred May 
2010] ConectloCL ữiắ4 1029. Aỉso avaỉỉable at: bttp://aappoỉỉcy. 
aappũbHcxtkms.ữrg/cgỉ/comeniyỉuQ/pediatrics% 3bỉ08/3/776 (accessed 
09/01/06)

E ffe d s  o n  ih e  n é rv o u s  S y s te m . S e v e re  se n so ry  n e u ro p a th y  
h a s b e e n  d e sc rỉb e d  in  p a tie n ts  re c e iv in g  la rg e  d o ses o ( 
p y rid o x in e  (2  to  6 g d a ily ) ỉo r  p e rio d s o f 2 to  4 0  m o n th s . 1 

ĩh e re  h a s , h o w e v ẽ r, b e ẽ n  d eb a te  a s to  w h e th e r sm a lle r 
d o ses c a n  p ro d u ce  su c h  e ỉfe c ts . So m e c o n te n d  th a t 
a m o u n ts o ỉ p y rid o x in e  b e lo w  th is  le v e l a re  u n lik e ly  to  
p ro d u ce  to x ic  e tte c ts . 2-3 H o vve ve r, th e re  h a v e  b e e n  so m e 
case  re p o rts4-’  w ith  a m o u n ts u p  to  a b o u t 5 0 0  m g  d a ily  an d  
p ro lo n g e d  u se  o f e v e n  lo w e r d o ses (a b o u t 2 0 0  m g  d a ily  o r 
le s s ) m a y  a lso  c a u se  se n so ry  p e rip h e ra l n e u ro p a th y . 4' 7 

A b e r a  re v ie w  o ỉ th e  poss3> le to rd d ty  a sso d a te d  v v ith  
lo w e r d o ses o ỉ p y r id o x in e , p ro p o sa ls w e re  p u t ỉo n v a rđ  in  
th e  U K  to  lìm it  th e  d o se  b e e ly  a v a ila b le  in  d tte tary  su p p le - 
m e n ts to  1 0  m g d a ỉly ; P ro d u c ts su p p ly ỉn g  u p  to  5 0  m g 
d a ily  vvo u ld  c o n d n u e  to  b e a v a ila b le  b o m  p h a n n a d e s  an d  
h ịg h e r d o ses w o u ld  o n ly  b e  a v a ila b le  o n  p re sc rip tio n . 8 

T h e se  p ro p o sa ls w e re  h e a v ily  co n te ste d .*-’  A n  u p p e r le v e l 
o ỉ in ta k e  o f 5 0  m g d a ily  is  re co m m e n d e d  in  A u s tra lia , 7

All cross-reíerences reíer to entries in Volume A
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w h e re a s  a n  u p p e r lim it  o f lO O m g  d a ily  h a s b e e n  su g g ested  
in  th e  U S A .’

1. Schiumbuig H.«  o i Scmory ocuropíthy from pyridoxine atruse: a ncw 
megavitamỉn syndrome. N éngỉ J Med 1983; 309:445-8.

2. Paùíing L. Serôory neuropathy bom pyrỉdoxÌDC abuse. N Engi J  Med 
1984; 310:197.

3. Baker H, Prank 0. Sensory neuropathy írocn pyridữxine abuse. N En$i J 
Med 1984; 310:197.

4. Berger A. Schaumburg HH. More on neuropathy ừom pyridoxine abuse. 
N ẩngU M td  1984; 311: 986.

5. Waterston JA. GiHigan BS. pyridoxỉne neuropathy. Med J Ausí 1987; 
146: 640-2.

6. Dordaỉn G, DeSond D. Heuropatbỉes ì  la pyridoxine: revue de la 
Uttérature. ĩherapie 1994: 49: 333-7.

7. Adverse Drug Reacdons Advisory Commỉuee (ADRAC). High-dose 
Yỉỉamln B6 may cause pexỉpheral neoropathy. Aust Advtrx Drug Reađ 
Butt 2008; 27: 14-15. Also avaỉlabỉe ac http://www.tga.gov.àu/adr/ 
aadib/aadr0808.pdí (aecessed 26/01/09)

8. Coỉlier J. Vlttmin B-6: íood or medkỉne? BM J1998; 317: 92-3.
9. Anonymous. StỉO time íor ratkmaỉ debate about vỉtamỉn Đ*. Lanat 1998; 

351: 1523.

P o rp h y r ia . T h e  D ru g  D a tab ase  fo r A c u te  P o ip h y r ia , com - 
p ile d  b y  th e  N o n ve g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S tv e d e n , c la s s ih e s  p y rid o x in e  as n o t 
p o rp h y rin o g e n ic ; it  m a y  b e  u sed  a s  a  d ru g  o i  f ir s t  ch o ice  
a n d  n o  p re c a u tio n s  a re  n e e d e d . P y rìd o x a l p h o sp h ate  is  n o t 
c la ss iữ e d . 1

1. The Drug Database íor Acute Poiphyria. Avaỉlable at: htip://www. 
dnigs-poipbyria.org (accessed 07/10/11)

Interactìons :
P y rid o x in e  re d u c e s th e  e ííe c t x o l le vo d o p a  (se e  p . 9 0 8 .1 ), 
b ú t th is  d o es n o t OCCUT ư a  dopa d e c a rb o x y la se  ín h ìb ito r is  
a lso  g iv e n . P y rid o x in e  re d u c e ith e  a c t iv ity  o f a ltre ta m in e . I t  
h a s  a lso  b e e n  re p o rte d  to  d e ơ e a se  se ru m  c o n c e n tra tio n s o f 
p h e n o b a rb ita l (p . 5 3 8 .1 ) a n d  p h e n y to in  (p . 5 4 5 .2 ). M a n y  
d ru g s m a y  in ơ e a s e  th e  re q u ire m e n ts  fo r p y rid o x in e ; su ch  
d ru g s in d u d e  h y d ra la á n e , is o n ia h d . p e n itílla m in e , an d  o ra l 
c o n tra c e p tiv e s .

Pharmacokinetics
P y rid o x in e , p y r id o x a l, an d  p y rid o x a m in e  a re  re a d ily  
a b so rb e d  h o m  th e  g a s tro in te s tin a l t r a n  a fte r o ra l do ses 
a n d  a re  c o n v e rte d  to  th e  a c tiv e  fo rm s p y iid o x a l p h o sp h ate  
a n d  p y rid o x a m in e  p h o sp h a te . T h e y  a re  sto re d  m a in ly  in  th e  
liv e r  w h e re  th e re  is  o x id a tio n  to  4 - p y iid o x ic  a d d  a n d  o th e r 
in a c t iv e  m e ta b o lite s w h ic h  a re  e x c re te d  in  th e  u r in e . A s  th e  
d o se  in c re a s e s , p ro p o rtio n a lly  g re a te r a m o u n ts a re  e xc re te d  
u n ch a n g e d  in  th e  u iin e . P y rid o x a l c ro sse s th e  p la c e n ta  an d  
is  d is trib u te d  in to  b re a st m ilk .

Human Requỉrements
F o r a d u lts , th e  d a ily  re q u ire m e n t o ỉ p y rid o x in e  ú  p ro b a b ly  
a b o u t 1 .5  to  2  m g a n d  th is  a m o u n t is  p re se n t in  m o st n o rm a l 
d ie ts . T h e  re q u ữ e m e n t te n d s to  in c re a s e  a s p ro te in  in ta k e  
in c re a s e s  d ue to  th e  ro le  o f th e  v ita m in  in  a m in o  a d d  
m e ta b o lism . M e a ts , e sp e d a lly  d ú c k e n , k id n e y , a n d  liv e r , 
c e re a ls , eg g s, f is h , a n d  c e rta in  v e g e ta b le s an d  íru its  a re  good 
so u rc e s o f p y rid o x in e .

U K  a n d  u s  re co m m e n d e d  d ie ta ry  in ta k e . In  th e  U K 1

d ie ta ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b - 
lis h e d  fo r v ita m in  B í a n d  s im ila r ly  in  th e  U S A  reco m - 
m e n d e d  d ie ta ry  a llo w a n c e s  (R D A s ) h a ve  b e e n  se t.2 D if-  
íe rin g  a m o u n ts a re  reco m m en d ed  fo r in ía n ts  an d  
c h ild re n  o f v a ry in g  ag e s, fo r a d u lt m a le s an d  ỉe m a le s , 
a n d  d u rin g  p re g n a n cy  an d  la c ta tio n . In  th e  U K  th e  
re íe re n c e  n u tr ie n t in ta k e  (R N I) is  lS m ic ro g ra m s  p e r g o f 
p ro te in  d a ily  fo r a d tilt m a le s an d  fe m a le s a n d  th e  e sti-  
m ated  a ve ra g e  re q u ìre m e n t (E A R ) is  13 m icro g ra m s p e r 
g o f p ro te in  d a ily  fo r th e  sam e  g ro u p . In  th e  U S A  th e  
R D A  fo r a d u lt m en  ra n g e s fro m  1 .3  to  1 .7  m g d a ily  an d  
th a t fo r a d u lt w o m e n  ra n g e s fro m  1 .3  to  1 .5  m g d a ily . 2 

T h e  to le ra b le  u p p e r in ta k e  le v e l is  100 m g d a ily .2 T h e  
E x p e rt G ro u p  o n  V ita m in s  a n d  M in e ra ls 3 h a v e  e stab - 
lis h e d  a  sa íe  u p p e r le v e l (S U L ) ío r  v ita m in  B 6 o f 
1 7 0  m lc ro g ra m s/k g  d a ily . F o r reco m m en d ed  ỉlm its  in  
d ie ta iy  su p p le m e n ts see  E ííe c ts  o n  th e  N e rvo u s S yste m , 
p . 2 1 0 6 .3 .

1. DoH. Dỉetary reíerence values íor food energy and nutrieots ỉor the 
United Kỉngdom: report oí the pancl an dietary reíerence values oỉ the 
commỉttee on medieal aspects oí ỉood poỉicy. Repơrt on heahh and soríal 
ỉubịcữs 4 Ỉ. London: HMSO, 1991.

2. Standing Committee on the SáentiSc Evaluation oỉ Dietary Reíerence 
ỉntakes oi the Food and Nutritỉon Board. Dietary Refertnce ỉrìĩaka for 
thiamm, nboỊlavin, rtiaàn, vitamin J9fr foỉềU. vitamin Bu, paniothtnk aàd. 
biotín, and àĩoline. Washingtoa DC; National Acaderay Press, 2000. Aỉso 
avaiỉable ac http://wviw.nap.edu/openbook-php?isbn*03090ó5542 
(accessed 21/07/08)

3. Expert Group on vítamỉns and Mỉneraỉs. Sale Ưpper Levels for vỉtamỉns 
and mỉnerals (May 2003). Avaỉỉabỉe ac hnp://www.food.gov.uk/ 
multỉmedia/pdfs/vitmm2003.pdf (accessed 09/01/06)

P r e p a r a t io n s

P ro p rie ta ry  Preporahons (d e ta ils a re  g ivcn  in  V o ỉum e B )

S ing le  ingrod ioA t Prep on d io n s. Arg.: B en ad o n ; Austral.: P y ro x- 
in ; Bđg.. B e d o x in e t; B ro s .: Fo n to -V it B 6 f ;  M e ta d o xil; N eu ri

B 6 ; S e is-B ; Canad.: B -n atab  ơ tũe .  V ita b e ; Oiina: F e i L i G u  ( $  
ý ] t ) ;  G anM n  c tì-# ? ); H ao Q iang  (H ỉẵ ) ; B e  A o  (% flk ); Shien 
K a i N eng ( Í S l t Ẽ ) ; X in  u  D e ( f lb y j) ;  Denm.: B iO rto  B 6 ; 
Sup er B 6 ;  Fin.: H e k sa v itt; V ita -B 6 ;  Fr.: B e d la n ; D en n o  6 ;  Ger.: 
B 6 -A S m e d ic  B , V ico tra t; B o n a sa n ỉtt; N o vứ e ll B « ; Gr.: B e d la n ; 
B en ad o n ; B e s ix ; B e x iv it; Hong Kong-. P y rib io n t; P y r ix in t ; 
Su p er B 6 f ;  Hung.: B e re s B 6 ;  Fe ro g lo b in -B 1 2 ; M e ta d o x il; India: 
A b ix ; A ló o liv ; B en ad o n ; Cobal P o rte ; In g a v ỉt B 6 ;  M e ta d o xil; 
P y rico n tin ,- I n d o n Lico n am ; S to p m u n t: Irt:  C o m p lo m en tt; 
Israel: A n a a o đ y n e ; B -S ix ; ItaL: B en ad o n ; M etad o xiL' X a n tu ré - 
n a s i; Malaysũr. U pha B 6 ;  Mex.: A b rixo n e ; P o rtíc a l: M e ta sin ; 
V a lp a rin a t; P h ữ ip p D rexab io n ; H yb u tin ; Ja g a ; L ix tre s s ; M ega- 
n e rv ; N e rv a S l; N e rv ila n : N eu ro -B 's; N eu ro b exo l; N eu ro b io n ; 
N e u ro lin k ; P o ly n e rv ; P y ric a r; Su p ran eu ro n ; V in e u ro n ; PorL: 
B en ad o n ; Rus.: M etad o xil (M naaoKCH n); V ỉtagam m a
(BiTTaraM M a); SAfr.:  B e e s ix t; La c to se c  Spain: B e n ad o n ; C on- 
d u ctasa ; SwetL: Benadon-h Switz.: B en ad o n ; Thai.: B  S ix  P ; B - 
6 ; B 6 -5 0 ; B e s ix ; B io v it B 6 ;  Jo te x in ; M eg a-B ; M e u d o x il; Turk.: 
B . V ig e n ; L ib a v it B fc- P o stad o xin e ; Venez.: B e p lu s; B ip r in ; C lo - 
d o xú i; S u p rab io n .

Muhỉ-ingredient Preparations. Numerous preparations are listed 
in Volume B.

Usod a s a n  a d Ịu n d  in :. Canad.: Iso tam in e  B ; G e r Iso á d  com p 
N ; te b e sium ; Bong Kong: T iìs o ío n t : Indũr. B e co x  R H ; B lc o x  
K id ; B in e x ; C a v ite r F D ; C x-3 ; C x -4 ; C x-5 ; G oco x C om pound ; 
Iso k in -3 0 0 ; M ycodot K it  M yco d ot-4 ; M yco d o t-E ; M yco d ot-Z ; 
R ifa  E ; R U a; W o kex-2 ; W o kex-3 ; W o kex-4 ; I n d o n b acb u tlN H ; 
E ra b u to l P Iu s ; IN H -C ib a ; IN H A ' In o x ìn : K a p e d o xin ; M ed in h - 
O D f; M ed itam -6 f ;  M yco th am b in -IN H t; N ia d ỉo n -6 ;  N ia z ito l; 
P ch a d o x in ; P u lm o lin t; P u ln a ; P y ra v it P y r iío rtt ; S a n tib i P lu s; 
S u p ra á d ; T B  V it 6 ; ItaL: E ta n ico á d  B 6 ; phữipp.: C o m b iK id st; 
C o m p rile x ; C u rah d  (R e ío rm u ỉa te d ); E th a m iá d ; E th i 4 0 0 ; E u ro - 
co x in : Iso d e x id ; Iso p rim ; Iso x in ; K id z  K ỉt  2 ; K id z  K it  3 ; N ice- 
ta lt ; O d in ah ; P u lm o d rin ; R eíam  D u o f: R e ỉam  Ped ia  K it-Ị-; S tha- 
m izid e ; SV M -Po lyp ac-A + ; T e c h xa ío rt; T e ro z id ; T ris o fo rtt; 
V a m so x id t; PoL: Lakto m ag  B^  Rtts.: C o xe rin  p lu s (KoKcepHH 
Ilm o c); C yd o  P lu s ( U h k j i o  H íd o c ) ;  Isocom b (H30XOKÕ); Iso zid  
Com p (ỈĨ303H A KoM n); La slo n v ỉta  (JIacnoH BH ta); Lom ecom b 
( J I o m c k o m 6 ) ;  Protiocom b (IIporBO KO H S); P ro tu b -2  (n p 0Ty6 -2 ) ; 
Pro tub -5  (IIp ơ ty 6 -5 ); P ro tub-Lom e (IIp o ĩy 6 -JIO M e); P ro m b vita  
(Ilp ơ ryổ B H Ta); R ep in  B . (Pem ni B t ) ; R ezo n isa te  P Iu s (PeaoraoaT 
rbnoc); R ilaco m b  (PuộaxoM ỗ); T u b a v it (T y ỗ a a itr); Spain: C em i- 
don B 6 ; T is o b riít ; Turk.: Iso v iL

Homoeopalhk Prapanrtions. Ger.: Infi-Symphytum; NeyFoc Nr 
69; NeyGero Nr 64; NeyGeront Vitalkapsein A.

Pharm acopoeial P rep ara iio n s
BP 2014: Pyridoxine Tablets; Vitamins B and c lnjectìon;
BPC 1973: Sưong Compound Vitamin B Tablets;
USP 36: Oil- and VVater-soluble Vỉtamins Capsules; Oil- and 
Water-soluble Vitamins Oral Soluúon; Oil- and Water-soluble 
Vitamins Tablets; Oil- and Water-soluble Vítamins with 
Minerals Capsules; Oíl- and Water-soluble Vitamins with 
Minerals Oral Solution; Oil- and Water-soluble Vitamins tvith 
Minerals Tablets; Pyridoxine Hydrochloride Injection; Pyrid- 
oxine Hydrochloride Tablets; Water-soluble Vltamins Capsules; 
Water-soluble Vitamins Tabltts; Water-soluble Vitamins with 
Mincrals Capsules; Water-soluble VUamins with Minerals 
Tablets.

Vitamin B12 Substances
Vitamina B12; BurraMHHbi rpyiinbi B12.

V ita m in  B ]2  is  th e  n am e  g e n e ra lly  u sed  fo r a g ro u p  o f re la te d  
c o b a lt-c o n ta in in g  co m p o u n d s, a lso  kn o vvn  a s c o b a la m in s , o f 
vvh ich  cya n o co b a la m in  an d  h y d ro xo co b a la m in  a re  th e  
p rin d p a l ío rm s in  c lin ic a l u se .

Cobamamide ipiNNi

Adenosylcobalamin; Cobamamida; Cobamamidum; Coen- 
zyme B ,j; Dibencoáde; Dibenzcozamide; Dimebenzcoza- 
mide; Kobamamid; Ko6a*«MMfl.
Inner salt of the Co-(5'-deoxyadenosine-5') derivative of the 
3'-ester of cobinamide phosphate with 5ố-dimethyl-1-a-0- 
ribofuranosylbenzímidazole. .
C72H,00CoN,8O,7P=l 579.6 
ó ís  —  13870-90-1.
ATC —  B03BA04.
ATCVet— QB03BA04.

P h a rm a c o p o e ia s . In  Chin.

Cyanocobalamin /SA N , rìNN)

Cianocobalamina; Cianokobalamin; Cianokobalaminas; 
Cobamin; Cyanocobalaminé; Cyanocobalaminum; Cyano- 
kobalamin; Cycobemin; Cỵịanokobalamina; Kyanokobala- 
mi n;  S i y ạ n o k o b a l a mi n ;  S y a n p k b b a l a mi i n i ;  
UnaHOKOõa/iaMMH.
Coa-[a-(5ị6-Dimethylben2imidẳĩòly0]<o(ì-cyanocobamide. , 
C«3HffiCoNI40 ,4P=l 355.4 ■
C4S—  68-19-9.
ATC — 803BA01.

ATQVeF—-QBO38A0ĩ:
UNlf- f̂P6YOẼG2Ọ4. ;■

P h a rm a co p o e ía s . In  ơ iin ., Eur. (see  p . v i i ) , ỉnt., Jpn, u s , a n d  
VừL
P h . E u r . 8 :  (C y a n o c o b a la m in ). A  d a rk  re d , c ry s ta llin e  
p o vvd e r o r d a rk  re d  c ry s ta ls . T h e  a n h y d ro u s  su b sta n ce  is  
v e ry  h yg ro sco p ic . S p a rin g ly  so lu b le  in  w a te r a n d  in  a lc o h o l; 
p ra c tic a lly  in so lu b le  in  a ce to n e . S to re  in  a irtig h t c o n ta in e rs . 
P ro te c t fro m  lig h t
U S P  3 6 : (C y a n o c o b a la m in ). D a rk  re d  c ry s ta ls  o r a m o rp h o u s 
o r c ry s ta llin e  re d  p o w d e r. In  th e  a n h y d ro u s fo n n  it  is  v e ry  
h y g ro sco p ic  an d  w h e n  e xp o se d  to  a ỉr  it  m a y  ab so ib  a b o u t 
1 2 %  o ỉ w a te r. S o lu b le  1 in  8 0  o ỉ w a te r ; so lu b le  in  a lc o h o l; 
in so lu b le  in  a ce to n e , in  c h lo ro ỉo rm , a n d  in  e th e r. S to re  in  
a irtig h t c o n ta in e rs . P ro te c t ừ o m  lig h t.

Hydroxocobalamin /8'AN, USAN, rtNNỊ
Hidroksokobalamin; Hidroxocobalamma; Hydroksikobalamn- 
ni; Hydroxikobalamin;'hlydroxocobalamíne;vHydroxocobala- 
minum; Hydroxyeobalạmínum; Idrossocobalamina; rnapoK- 
coKOồanaMMH. ' •
Coa-[a-(5,6-Đimethylbenzimidazolyl)]-Co(3-hydroxocoba- 
mide. ■
C62H 89C oN i30 |5P= l 3 4 6 .4  
CAS— 13422-51-0.
ATC —  B03BÁ03;. V03AB33.
ATC Vet — QB03BA03; QV03AB33.
UNII —  Q40X8H422O.

NOTS. T h e  h y d ra te d  fo rm  o f h y d ro xo co b a la m in  h a s  b een  
re íe rre d  to  as a q u o c o b a la m in .
P h a rm a co p o e ia s . In  Im. a n d  u s.

U S P  3 6 : (H y d ro x o c o b a la m in ). D a ik  re d  c ry s ta ls  o r re d  
c ry s ta llin e  p o w d e r. Is  o d o u rle ss o r h a s  n o t m o re  th a n  a 
s lig h t a ce to n e  o d o u r. T h e  a n h y d ro u s  ío rm  is  v e ry  
h y g ro sco p ic . S o lu b le  ỉ  in  5 0  o f w a te r an d  1 in  1 00  o f 
a lc o h o l; p ra c tic a lly  in so lu b le  in  a ce to n e , in  c h lo ro ío n n , in  
e th e r, an d  in  b e n ze n e ; sp a iin g ly  so lu b le  in  m e th y l a lc o h o l. 
p H  o f a 2 %  so lu tio n  in  w a te r is  b e tvveen  8 .0  an d  1 0 .0 . S to re  
in  a irtig h t c o n ta in e rs  a t a te m p e ra tu re  o f 8  d eg rees to  15 
d e g re e s. P ro te c t fro m  lig h L

Hydroxocobalamin Acetate ỊBANM, riNNMỊ
Acetato de hiđrõxocobalamina; Acetatocobalamin; Hidrok- 
sokobalamino ácetatas; Hidroxocobalamina, acetato de; 
Hidroxòkobalấmịh-acetát; HýdroksọkobalamiiniasetBàtti;- 
Hydroxocobalaminacetat; Hydroxocobalamine, Acétate d'; 
Hydroxòcobalamini acetas; Hydroxokobalamín acetắt; 
Hydroxokobalaminacetat rnflpoKCOKOÕạnaMMHa ALteraT. 
Ó 4H 93Co N ,3 0 ,7P = 14 0 6 .4  
ỚS — 22465-48-1.
UNII —  S535M27N3Q.

P h a rm a co p o e ia s . In  Eur. (se e  p . v ii) , Jpn. an d  Viet.
P h . E u r . 8 :  (H y d ro xo co b a la m in  A c e ta te ). A  d a rk  re d , v e ry  
h y g ro sc o p ic  c ry s ta llin e  p o vvd cr o r d a rk  re d  a y s ta ls . S o lu b le  
in  w a te r . So m e d e co m p o sitio n  m ay o c c u r o n  d ry in g . S to re  
a t a te m p e ra tu re  b e tw e e n  2  d eg rees a n d  8  d eg rees in  a irtig h t 
c o n ta in e rs . P ro te c t h o m  lig h t.

Hydroxocobalamin Chloríde IBANM, HNNMI 
Cloruro de hidroxocobalamina; Hidroksokobalamino chlor- 
idas; Hidroxocobalamina, dornro de; Hidroxokobalamin- 
klorid; Hydroksokobalamiinikloridi; Hydroxocobalámine, 
Chloaire d'; Hydroxocobalaminhydrochlorid; Hydroxocoba- 
lamini chloridum; Hydroxocobalamini Hydrochloridum; 
Hydroxokobalamin hydrochlorid; Hydroxokobalaminklorid; 
TnqpoKcxiKoóanaMMHa Xnopnq.
C S2H9oC IC o N ,30 ,sP = 1 3 82 .8

P h a rm a co p o e ia s . In  Eur. (se e  p . v ii) , Int., a n d  Viet.
P h . E u r . 8 :  (H y d ro xo co b a la m in  C h lo rid e ). A  d a rk  ie d , v e ry  
h y g ro sc o p it c ry s ta llin e  p o w d e r o r d a rk  re d  c ry s ta ls . S o lu b le  
in  w a te r . Som e d e co m p o sió o n  m ay  o c c u r o n  d ry in g . S to re  
a t a te m p e ra tu re  b e tw e e n  2  d eg rees a n d  8  d eg rees in  a irtig h t 
c o n ta in e rs . P ro te c t h o m  lig h L

Hydroxocobalamin Sulfate ỊBANM, riNNMi 
Hidroksokobalamino. sulíatas; Hidroxocobalamina, sulíato. 
de; Hidroxotofcạlarnfn-sziilfét; Hydroksokobalarnịlnisulfaatti; 
Hydroxc)Co.balarnin5ulphạtẹ;Hydroxcx:<3balannine,,Suifated’; 
Hydroxocobalạmíni Sutfas;iHydroxocobaỊaminsulfat; Hydrò- 
xõkobalamin: Sú1fãt; Hỵdroxokobalaminsulfat; ‘ ’Sulfetó. .dè 
hidroxocobalamiha; ĨMApoKCOKOỗaBaMtiHa Cy/ib(|)aT.

P h a rm a c o p o e ia ỉ. In  Eur. (se e  p . v il) , Int., an d  Viet.
P h . E m . 8 :  (H y d ro xo co b a la m in  S u lía te ). A  d a rk  re d , v e ry  
h y g ro sco p ic , c ry s ta llin e  p o w d e r o r d a rk  re d  Q -ysta ls. S o lu b le

The Symbol t  denotes a preparation no longer actively marketed
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in  v v a te r. S o m e  d e c o m p o ã tìo n  m a y  o c c u r o n  d ry in g . s to re  
a t a  te m p e ra tu re  b e tvve e n  2  d e g re e s a n d  8  d e g re e s in  a irtíg h t 
c o n ta in e is . P ro te c t fro m  lig h t .

Mecobaiamin (BAN, USAN, p iN N i_____
:À te c o b a la rt^ ỉM Ể Ịa b a ia rn in « .M e c o ÌM lã iT iÌn ụ (F ẽ  M e th ý lc o í
balam in ;M eKO Õ anaM M H .* % . " ' í ' ì ,

:C o a ^ ta -{5 (6 -O ta e th y Jb e rt2 im ld a z o ly J)]-C b p -m e th y lG o b a ^  
/n id e . : .  • t  '  -í'
CS3H?,CoN,30,«P=13444' - > '
CAS —  13422-55-4. ~  -  ' ' ĩ
'ATC — B03BA05. * ' '
~ÁTCVet — ÓB03BA0S.' -  ‘ :i : •
UNII — BR1SN1JS2W..................

P h a rm a c o p o e ia s . In  Jp n .

ưses onc/ Administration
V ỉta m in  B i2,  a  v v a te r-so ỉu b le  v ita m in , o cc u rs  in  th e  b o d y 
m a in ly  a s m e th y lc o b a la m in  (m e c o b a la m in ) a n d  as 
a d e n o sy lc o b a la m in  (co b a m an ũ d e ) a n d  h y d ro x o c o b a la m in . 
M e co b a la m in  a n d  co b a m am id e  a c t a s c o e n zy m e s in  n u d e ic  
a d d  s y n th e s is . M e co b a la m in  is  a lso  d o se ly  in v o lv e d  w ith  
ío lic  a tíd  in  se v e ra l ú n p o rta n t m e ta b o lic  p a th w a y s .

V ita m in  B i2 d e h d e n c y  c a n  o c c u r in  s t r ia  v e g e ta ria n s 
v v ith  a n  in a d e q u a te  d ie ta ry  in ta k e , a lth o u g h  it  m a y  ta k e  
m a n y  y e a rs  b e ỉo re  a  d e h d e n c y  is  p ro d u ce d . D e S d e n c y  is  
m o re  lik d y  ỉn  p a tie n ts  w ith  m a la b so rp tio n  sy n d ro m e s o r 
m e ta b o lic  d iso rd e rs . n itro u s  o x id e -m d u c e d  m e g a lo b la s to s is , 
o r a fte r g a stre cto m y  o r e x te n s iv e  ile a l re s e c tío n . D e h d e n c y  
le a d s to  th e  d e v e lo p m e n t o f m e g a lo b la s tíc  a n a e m ia s an d  
d e m y e lin a tio n  an d  o th e r n e u ro lo g ic a l d am ag e . A sp e d h c  
a n a e m ia  k n o w n  a s p e m id o u s  a n a e m ia  d e ve lo p s in  p a tie n ts  
w ith  a n  a b se n ce  o ỉ th e  in tr in s ic  ía c to r  n e c e ssa ry  fo r good 
a b so rp tio n  o ỉ th e  v ita m in  tro m  d ie ta ry  so u rc e s.

V ita m in  B u  p re p a ra tio n s  a re  u se d  in  th e  tre a tm e n t an d  
p ie v e n tio n  o t  v ita m in  B u  d e h d e n c y . I t  is  e s se n tia l to  
id e n tìíy  th e  e x a a  c a u se  o f d e Đ d e n c y , p re ỉe ra b ly  b e ỉo re  
s tạ rtin g  th e ra p y . H y d ro x o c o b a la m in  is  g e n e ra lly  p re le rre d  
to  c y a n o c o b a la m in ; it  b in d s  m o re  E rm ly  to  p la sm a  p ro te in s  
a n d  is  re ta in e d  in  th e  b o d y  lo n g e r (s e e  u n d e r 
P h a rm a c o k in e tic s , p . 2 1 1 0 .2 ). C y a n o c o b a la m in  a n d  
h y đ ro x o c o b a la m in  a re  g e n e ra lly  g iv e n  b y  th e  in tra m u s c u la r 
ro u te , a lth o u g h  c y a n o co b a la m in  m a y  b e  g iv e n  o ra lly  o r 
su b c u ta n e o u s ly , o r in tra n a s a lly  (se e  a lso  u n d e r A d m in is - 
tra tio n , b e lo w ). O ra l c y a n o c o b a la m in  m a y  b e  u se d  in  
tre a tin g  o r p re v e n ú n g  v ita m in  B i2 d e H d e n cy  o f d ie ta ry  
o rig in .

In  th e  U K , re co m m e n d e d  d o ses ỉo r  p e rn id lo u s  a n a e m la  
a n d  o th e r m e g a lo b la s tic  a n a e m ia s a re  as ỉo llo w s :
•  in  p a tie n ts  without nairological in vo h tm m t  d o ses a re  

h y d ro x o c o b a la m in  (o r  c y a n o c o b a la m in ) 2 5 0  to  
1 0 0 0  m ic ro g ra m s in tra m u s c u la r ly  o n  a lte m a te  d a ys ÍO T  
1 to  2 w e e k s , th e n  2 5 0  m ic ro g ra m s w e e k ly  u n t il th e  
b lo o d  c o u n t re tu m s  to  n o rm a l. M a in te n a n c e  d o ses o f

. lO O O m icro g ram s a re  g iv e n  e v e ry  2  to  3  m o n th ỉ a s 
h y d ro x o c o b á la m in . o r m o n th ly  a s cy a n o co b a la m in

• ư th e re  is  ncurologừal invobitment, h y d ro xo co b a la m in  o r 
c y a n o c o b a la m in  m a y  b e  g iv e n  in tra m u s c u ỉa iỉy  in  do ses 
o f lO O O m iao g ra m s o n  a lte m a te  d a y s a n d  c o n tin u e d  fo r 
a s  lo n g  a s im p ro v e m e n t OCCUTS. M a in te n a n c e  d o ses o ỉ 
lO O O m icro g ram s a re  g iv e n  e v e ry  2  m o n th s a s h y d ro xo - 
c o b a la m in . o r m o n th ly  a s c ya n o co b a la m in

•  fo r  th e  propkylaxừ o í  a n a e m ia  a sso d a te d  w ith  v ita m in  B i2 

d e h d e n c y  re s u ỉtin g  fro m  g a stre c to m y  o r m a la b so rp tìo n  
sy n d ro m e s h y d ro x o c o b a la m in  m a y  b e  g iv e n  in  d o ses o f 
1 0 0 0  m ic ro g ra m s in tra m u s c u la r ly  e v e ry  2  o r 3 m o n th s o r 
c y a n o c o b a la m in  in  d o se s o f 2 5 0  to  1 0 0 0  m ic ro g ra m s 
in tra m u s c u la tiy  e a ch  m o n th

•  ỉo r  v ita m in  B i2 d e h d e n c y  o f dùtary  o r ig in , o ra l 
c y a n o c o b a la m in  5 0  to  1 5 0 m ic ro g ra m s m a y  b e  ta k e n  
d a ily  b e tvve e n  m e a ls . F o r d is c u s s io n  o ỉ o ra i cy a n o co b a l- 
a m in  th e ra p y  fo r th e  tre a tm e n t o f p e m id o u s  a n a e m ia . 
se e  A d rn in is tra tio n , b e lo w

L o w e r d o ses o i  b o th  c y a n o c o b a la m in  a n d  h yd ro xo co b a l- 
a m in  a ie  re co m m e n d e d  fo r  p e m id o u s  a n a e m ia  in  th e  U S A :
•  ỉo r  trcatmeĩtt. th e  u s u a l in tra m u sc u la T  o r su b c u ta n e o u s 

d o se  o f c y a n o c o b a la m in  is  1 0 0  m icxo g ra m s d a ily  ỉo r  6  o r 
7  d a y s ; ũ  th e re  ìs  a  re sp o n se , a  ỉu r th e r  7  d o ses m a y  b e 
g iv e n  o n  a lte m a te  d a y s , th e n  e v e ry  3 to  4  d a y s fo r 2  to  3 
v v e e k s . F o r h y d ro x o c o b a la m in  th e  u su a l in tra m u s c u ỉa r 
d o se  is  3 0  m ic ro g ra m s d a ily  íor 5  to  1 0  d a ys

•  fo r  maãtíenana, m o n th ly  in ịe c t io n s  o f c y a n o co b a la m in  
ỈO O m ia o g ra m ỉ (in tra m u s c u la r iy  o r s u b c u ta n e o u s ly ), o r 
in tra m u s c ũ la r h y d ro x o c o b a la m in  1 0 0  to  2 0 0 m icro g ra m s 
a re  g iv e n . In tra n a s a l p ie p a ra tio n s  o ỉ c ya n o co b a la m in  a re  
a lso  a v a ila b le  fo r m a in te n a n c e  th e ra p y  in  th o se  v v ỉth o u t 
n e u ro lo g ic a l in v o h re m e n t A n  ỉn it ia l d o se o f 5 0 0 m ic r-  
o g ram s (a s  o n e  5 0 0 -m ic ro g ra in  s p ra y  iù  O ne n o s tr il) is  
g iv e n  o n ce  w e e k ly  a n d  th e n  a d ju ste d  a cc o rd in g  to  
re sp o n se . A lte m a tiv e ly , a n  in it ia ỉ d o se  o f 5 0 m ic ro g ra m s 
(a s  o n e  2 5 -m ic ro g ra m  sp ra y  in  e a c h  n o s tr il) is  g iv e n  o n ce  
d a ily , a n d  c a n  b e  in c re a s e d  to  rv v ic e  d a ily  ư  re q u ire d

• in  p a tie n ts  w ith  n o rm a l g a s tro in te s tin a l a b so rp tio n . o ra l 
c y a n o co b a la m in  d o se s o f 1 to  2 5  m ic ro g ra m s d a ily  a re  
c o n s id e re d  s u ffid e n t a s a  dietary supplement (se e  a lso  
A d m in is tra tỉo n , b e lo w )

T re a tm e n t o ỉ v ita m in  B ,2  d e S d e n c y  u s u a lly  re s u lts  in  ra p id  
h a e m a to lo g ic a l im p ro v e m e n t a n d  a  s t r ik ỉn g  d in ic a l 
re sp o n se . Ẽ o tv e v e r , n e u ro lo g ic a l sy m p to m s re sp o n d  m o re  
s lo w ly  a n d  in  so m e  ca se s re m iss io n  m a y  n o t b e  c o m p le te .

C o b am am id e  a n d  m e co b a la m in  m a y  a lso  b e  u se d  ío r  
v ỉta m in  B i2 d e ữ d ẹ n c y .

H y d ro x o co b a la m in  m a y  a lso  b e  g iv e n  in  th e  tre a tm e n t o f 
to b a c c o  a m b ly o p ia  a n d  L e b e r t  o p t ic  a t r o p h y ; in it ia l 
d o ses a re  lO O O m icro g ram s d a ily  fo r 2  w e e k s  in tra m u sc u -  
la r iy  fo ilo w e d  b y  lO O O m icro g ram s tw ic e  w e e k ly  ỉo r  as lo n g  
a s im p ro v e m e n t is  m a ỉn ta in e d . T h e re a h e r, lO O O m icr- 
o g ram s is  g iv e n  e v e ry  ỉ  to  3 m o n th s .

H y d ro x o co b a la m in  is  a lso  u se d  fo r th e  ư e a tm e n t o f 
k n o w n  o r su sp e c te d  c y a n id e  t o x id t y  (se e  b e lo v v ). E a c h
2 .5  g v la l o f h y d ro xo co b a la m in  is  re c o n stiru te d  v v ith  lO O m L 
o ỉ d ilu e n t, p re le ra b ly  so d iu m  c h lo rid e  0 .9 % . T h e  s ta rtin g  
d o se fo r a d u ỉts  is  5 g  in tra v e n o u s ly  o v e r 15 m in u te s . 
D e p e n d in g  o n  th e  s e v e r ity  o f th e  to x id ty  an d  th e  d in ỉc a l 
re sp o n se , a se co n d  d o se  o f 5 g  m ay  b e  in lu s e d  o v e r 15 
m in u te s  to  2  h o u rs .

F o r a d m in is tra tio n  in  c h ild re n , see  b e lo w . 
C ya n o co b a la m in  a n d  h y d ro xo co b a la m in  a re  a lso  u sed  in  

th e  S c h illin g  te s t  to  in v e s tíg a te  v ita m in  B u  a b so rp tio n  an d  
d e S d e n c y  S ta te s. T h e y  a re  g iv e n  in  a n o n -ra d io a c tìv e  lo rm  
w ỉth  cya n o co b a la m in  ra d io a c tiv e ly - la b e lle d  v v ith  c o b a lt-5 7  
(p . 2 2 2 3 .3 ) o r c o b a lt-5 8  (p . 2 2 2 3 .3 ) a n d  th e  a m o u n t o f 
ra d io a c tiv ity  e xc re te d  in  th e  u rin e  c a n  b e  u se d  to  a sse ss 
ab so rp ó o n  s ta tu s . A  d iỉỉe re n tia l S c h illin g  te s t, in  w h ic h  th e  
ỉo rm s  o ỉ c y a n o c o b a la m in  a re  g iv e n  u n d e r d iỉle re n t 
c o n d itìo n s  (su c h  a s w ith  in tr in s ic  ía c to r , a n tib a c te ria ls , o r 
p a n c re a tíc  e n zy m e s) c a n  p ro v id e  in ío rm a tio n  a b o u t th e  
c a u se  o ỉ th e  m a la b so rp d o n .

A d m in is ira t io n . T h e  s m a ll a m o u n ts o f v ita m in  B i2 p re se n t 
in  th e  d ỉe t a re  ab so rb ed  h o m  th e  g a s tro in te s tỉn a l tra c t b y  
a n  a c tiv e  p ro ce ss th a t in v o lv e s  b in d in g  w ith  in ơ in s ic  ỉa c - 
to r . A s  in tr in s ic  fa a o r  is  a b se n t in  p a tie n ts  vvh o  h a v e  
d e ve lo p e d  p e rn id o u s  a n a e m ia  it  h a s o h e n  b e e n  assu m ed  
th a t oral v i ta  m in  B )2 p re p a ra tío n s  v v ill th e re ỉo re  b e in e ữ e c- 
t iv e . H o vve ve r, a b o u t 1 %  o f a n  o ra l d o se  is  ab so rb ed  b y  
p a ss iv e  d iííu s io n , an d  w ith  la rg e  d o ses th is  a m o u n t m ay  
b e  s u ỉh d e n t fo r th e ra p y . T h u s  a tte n tío n  h a s  b e e n  g iv e n  
a g a in  to  th e  u se  o f o ra l c o b a la m in s fo r th e  tre a tm e n t o ỉ 
p e m id o u s  a n a e m ia .1'*  O ra l c y a n o co b a la m in  2 0 0 0  m ic r-  
o g ram s d a ily  w a s a s e ữ e c tiv e  a s in tra m u s c u la r th e ra p y  in  
p a tỉe n ts  w ith  v ita m in  B i2 d e h d e n c y  in  a  c o m p a ra tiv e  
s tu d y .’  So m e n o w  c o n s id e r th a t o ra l d o ses o f lO O O m icr- 
o g ram s d a ily , 3-6 o r e v e ry  2  w e e k s ío r  c h ild re n , 7 a re  a s u ita -  
b le  a lte m a tiv e  to  in ịe c tio n s  g iv e n  a t m o n th ly  o r so  in te r-  
v a ls ; o th e is  s t ill d eem  o ra l u se  to  b e  u n ju s tifie d  o n  th e  
g ro u n d s o f n e g lig ib le  o ra l a b so rp tio n .*  A  sy s te m a tic  
re v ie w ’  o f 2  s tu d ie s  ío u n d  so m e e v id e n c e  fo r a  sa tis ỉa c to ry  
h a e m a to lo g ica L  b io c h e m ic a L  a n d  d in ic a l sh o rt-te rm  
re sp o n se  to  o ra l re p la ce m e n t in  so m e p a tie n ts  v v ith  c o n d i- 
tio n s  a sso d a te d  w ith  m a la b so rp tio n . A n o th e r re v ie v v 10 

c o n d u d e d  th a t, w h ile  th e re  is  s u b s ta n tia l e v id e n c e  to  su p - 
p o rt th e  u se  o f 1 0 0 0  to  2 0 0 0  m ic ro g ra m s d a ily  o i  o ra l 
c y a n o co b a la m in  a s m a in te n a n c e  th e ra p y . p a re n te ra l th e r- 
a p y  is  p re ỉe ra b le  fo r in it ia l tre a tm e n t o f th o se  w ith  n e u ro - 
lo g ic a l sy m p to m s. O ra l ío rm u la tìo n s  a rc  b c in g  d e ve lo p e d  
v v h ic h  u se  c a r r íe r m o le c u le s  to  e n h a n ce  a b so rp tio n .

C y a n o co b a ia m in  ís  a lso  eữectìve  vvh e n  g iv e n  intrana- 
saUy,n  w ith  p e a k  p la sm a  c o n c e n ơ a tio n s  g re a te r th a n  th o se  
a c h ie v a b le  o ra lly , an d  th is  m a y  o S e r a n o th e r a lte m a tiv e  to  
in je c t ío n . T h e  in tra n a s a l a b so rp tio n  o ỉ h y d ro x o c o b a la m in  
h ă s b e e n  s tu d ie d . 1113

C y a n o co b a la m in  h a s  a lso  b e e n  g iv e n  sublừigualty. 
N o rm a lisa tio n  o f se ru m  c o b a ỉa m in  c o n c e n tra tio n  h a s b e e n  
re p o n e d  in  18  p a tie n ts  g iv e n  su b lin g u a l c y a n o co b a la ro in  
2 0 0 0  m ic ro g ra m s d a ily  lo r  7  to  12  d a y s ;u  5 0 0  m ic ro g ra m s 
s u b lỉn g u a lly  d a ĩly  vvas fo u n d  to  b e  a s e ữ e c tiv e  a s th e  sam e  
d o se g iv e n  o ra lly  in  c o rre c tin g  d e S d e n c y .1’
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A d m in is tra tio n  in  c h ild re n . In  n e o n a te s a n d  c h ild re n  U ( 
to  18 y e a rs  w ith  c o n g e n ita l ư a n sco b a la m in  n d e& d en cy 
th e  B N ĨC  su g g ests a  d o se o f h y d ro xo co b a la m in  1 m g b̂  
in tra m u s c u la r in je c t io n  g ív e n  th re e  tim e s w e e k ly . A íte r  ] 
y e a r th is  m a y  b e  re d u ce d  to  1 m g o n ce  v v e e k ly .

In  c h ild re n  aged  fro m  1 m o n th  v v ith  m e g a lo b la s tii 
a n a e m ia  (p . 2 1 0 9 .1 ) o r c h ild re n  vv ith  L e b e r's  o p tic a ơ o p h y  
h y d ro xo co b a la m in  d o ses a re  s im ila r 10  th o se  u sed  in  a d u lt: 
in  th e  U K , see  U se s an d  A d m in is tra tio n . a b o v e .

H yd ro x o co b a la m in  is  u sed  a s an  a n tid o te  fo r c y a n id t 
p o iso n in g  in  c h ild re n . A  d ose o f 7 0 m g /kg  (m a x im u m  5 g ; 
b y  in tra v e n o u s  in fu s io n  is  g iv e n  o n ce  o r tv v ice  a cco rd in g  tc 
s e v e r ity .

H yd ro x o co b a la m in  can  a lso  b e u sed  in  c h ild re n  vvith  
m e th y lm a lo n ic  a d d a e m ia  an d  h o m o c y s tin u ría . see A m in c  
A d d  M e ta b o lic  D iso rd e rs , b e lo w .

A m in o  a d d  m e ta b o lic  d is o rd e rs . R e íe re n c e s  to  th e  u  se o: 
h y d ro xo co b a la m in  in  th e  ơ e a tm e n t o f in b o rn  e ư o rs  o f v ít- 
a m in  B i2 m e ta b o lism . 1' 3 S o m e  p a tie n ts  w ith  h o m o cy stin - 
u ria  (p . 2 0 4 2 .2 ) o r m e th y lm a lo n ic  a d d a e m ia  have 
re sp o n d e d  to  c o b a la m in s— th e  BNFC su g g ests a n  in itia  
in tra m u s c u la r d o se  o t h yd ro xo co b a la m in  1 m g d a ily . ỉo r  ỉ  
to  7  d a y s , in  p a tie n ts  fro m  o n e  m o n th  o f ag e ; th is  ứ 
re d u c e d , a cc o rd in g  to  re sp o n se , to  1 m g o n ce  o r tvvice 
w e e k ly . So m e c h ild re n  re sp o n d  to  m a in te n a n c ẹ  vv ith  5 tc 
lO m g  h y d ro x o c o b a la m in  g i v e n  o ra lly  o n ce  o r tw ice  
v v e e k ly .
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G s rd io v a s c u la r d is e a s e . F o r m e n tio n  o í th e  p o ss ib le  lin k  
b e n v e e n  v ita m in  B 12,  h y p e rh o m o cy ste in a e m ia , a n d  ca rd i- 
o v a sc u la r d ise a se . see  u n d e r F o lic  A d d  p . 2 0 6 3 .3 .

C y o n id e  te x ic H y . H yd ro x o co b a la m in  co m b in e s w ith  cya- 
n id e  to  ỉo n n  c y a n o c o b a ỉa m in , a n d  th u s  m a y  b e  u sed  as an  
a n tíd o te  to  c y a n id e  to x id ty  (se e  u n d e r H y d ro c y a n ic  A d d , 
p . 2 1 5 6 .2 ). H yd ro x o co b a ỉa m in  is  re p o rte d  to  b e e ơ e ctiv e  
in  c o n tro llỉn g  c y a n id e  to x id ty  d u e  tq  n itro p ru s s id e  in íu -  
s io n , 1 an d  a h e r e x p o su re  to  in h a le d  có m b u stio n  P ro d u cts 
in  re s id e n tia l f ire s . 2

I t  h a s b e e n  h y p o th e s ise d  th a t th e  a m o u n t o f cya n o - 
c o b a la m in  ío rm e d  is  lim ite d  b y  th e  n u m b e r o ỉ c y a n id e  io n s 
p re se n t a n d  th e  a m o u n t o ỉ h y d ro xo co b a la m in  g iv e n . F o r a 
g iv e n  d o se  o f h y d ro xo co b a la m in  a  m a x im u m  c o n c e n tra tio n  
o ỉ c y a n o co b a la m ìn  vvo u ld  b e re a c h e d , a lỊo v v in g  m easu re - 
m e n t o f c y a n o co b a la m in  as a su rro g a te  e m e rg e n cy  m a rk e i 
ỉo r  c y a n id e  le v e ỉs . v v h ic h  a re  d ih ic u lt a n d  tím c-c o n su n ũ n g  
to  m e a s u ie . F o r a  5 -g  d o se o ỉ h yd ro xo co b a la m in  g ive n  
in tra v e n o u s ly  o v e r 3 0  m in u te s , th e  a u th o rs  o í O ne stu d y  
c o n s id e re d  a  c y a n o co b a ỉa m in  c o n c e n tra tio n  o ỉ a b o u t 
3 0 0  m ic ro m o le s / litre  a  s ig n  th a t a ll th e  h yd ro xo co b a la m in  
h a d  b e e n  u se d . a n d  m o re  sh o u ld  b e g iv e n .2 T h e y  c a u tio n e d . 
h o v v e v e r, th a t . u n le s s  a n tid o te  re g im e n  a n d  b lo o d  sa m p lìn g  
w e re  s im ila r  to  th a t in  th e ir  s tu d y , th is  c o n c e n tra tio n  sh o u ỉd  
n o t b e  e x tra p o la te d  to  o th e r p a tie n t p o p u la tio n s .

In  a n o th e r p a tie n t g iv e n  h y d ro x o c o b a la m in  5 g  
in tra v e n o u s ly  o v e r 2  h o u rs , 3 p la sm a  c o n c e n tra tio n s  o í 
c y a n id e  ro se  1 h o u r a ỉte r ư e a tm e n t vv ith  h y d ro xo co b a l- 
a m in . T h e  a u th o is  a ttrib u te d  th ìs  to  h y d ro xo co b a la m in  
e x tra c tin g  c y a n id e  íro m  re d  b lo o d  c e lls  to  lo rm  c ya n o co b a l- 
a m ỉn  in  p ia sm a . v v h ic h  w a s th e n  m e asu re d  a s c y a n id e .

A  re v ie v v 4  o f th e  ro le  o f h y d ro xo co b a la m in  in  a cu te  
c y a n id e  p o iso n in g  ỉo u n d  in s u ffid e n t e v id e n c e  to  ro u tin e ly  
te co m m e n d  e m p ir ic a l u se  ỉo r  sm o ke  in h a la tio n . a lth o u g h  
so m e  a d va n ta g e s o v e r S ta n d a rd  th e ra p y  w e re  n o te d . U n lik e  
n it r it e s , h y d ro x o c o b a la m in  d o es n o t cau se  m eth aem o - 
g lo b in a e m ia . a  p a rtic u la r r is k  a h e r sm o ke  in h a la tio n . 
A d d itio n a lly , its  lo w  to x id ty  m a y  b e b e n e Ễ d a l ío r  c y a n id e  
to x id ty  in  c h ild re n  a n d  p re g n a n t vvo m e n .

F o r d o ses o ỉ h y d ro x o c o b a la m in  u se d  ỉo r  c y a n id e  to x id ty  
in  a d u lts , se e  U se s a n d  A d m in ìs tra tio n . a b o v e , an d  in  
c h ild re n , se e  A d m in is tra tio n  in  C h ild re n , a b o v e .

ỉ. Zerbe NF. VVagncr BKJ. Use oí viiamỉn B12 in the treatment and
prrventíon oí nitroprusside-induced cyanide toxiđty. Crít Can Mcd 1993;
21: 465-7.

All cross-reỉerences reíer to entries in Volume A
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2. Houeto p, tt ai. Relation of blood cyanide TO plasma cyanocobalamỉn 
concentntion aỉter a Qxed dose of hyđroxocobalarain in cyanỉde 
poisonỉng. Lancet 1993; 346: 605-8.

3. Weng T-L tí a i Elevated plasma cyanide aỉter hydroxocobalamỉn 
tnhidnn for cyanỉde poẩsoning. Am J Emeiy Med 2004; 22: 492-3.

4. Shepbèrd G. Velez LL Role of hydroxocobalamin in acute cyanide 
poisaning. A m  Pharmaeotktr 2008; 42:661-9.

DeRcỉency States. T h e  e m e rg e n ce  o ỉ n e w e r m e ta b o lỉc  
a ssa y s fo r h o m o cy ste in e  a n d  m e th y lm a lo n ic  a d d  h as le d  
to  th e  id e n tiH c a tio n  oi su b tle  v ita m in  B u  d e A d e n cy 1' 3 

w ith o u t th e  o v e rt m a n ife s ta tio n s  o f m e g a lo b la s tic  an a e m ia  
(se e  b e lo w ) o r n e u ro lo g ic a l d ise a se ; th is  c o n d itio n  ap p ears 
to  b e  p a rt ic u la r ly  co m m o n  in  th e  e ld e rly . 1-4-6 A t p re se n t. 
th e re  is  n o  d e a r d in ic a l ra tio n a le  ỉo r  ư e a tín g  su b tle  d eũ - 
d e n c y , 1-7  a lth o u g h  su g g e stio n s fo r m an ag e m e n t h a ve  b e e n  
m ad e .* A  s tu d y  in  e ld e rly  p a tie n ts  sug g ested  th a t fo o d - 
co b a la m in  m a la b so rp tío n , a  d ỉso rd e r c h a ra c te rise d  b y th e  
in a b ility  to  re le a se  v ita m in  Bu h o m  fo o d  o r its  b in d in g  
p ro te in , m ig h t b e  to  b la m e  fo r th is  su b tle  d e ũ d e n c y ; th e se  
p a tìe n ts  h a d  so m e  n e u ro lo g ic a l o r h a e m a to lo g ica l ab n o rm - 
a lit ie s , a n d  tre a tm e n t w ith  o ra l o r p a re n te ra l v ita m in  B u  
w a s ío u n d  to  b e e ffe c tiv e .6 T h e re  h a v e  a lso  b een  sugges- 
tio n s  th a t d e ũ d e n c y  m ay  b e  lin k e d  to  so m e im m u n o lo g i- 
c a l im p a in n e n t, id e n tih e d  a s im p a ire d  a n tib o d y  re sp o n se s 
to  p n e u m o co cca l v a c d n e .9 M o re o v e r, ra ise d  h o m o cy ste in e  
c o n c e n tra tio n s  h a v e  b e e n  id e n tiíìe d  as a  r is k  {a c to r ỉo r  
a th e ro sd e ro s is  a n d  isc h a e iirỵ & ;h e a rt d ise a se , an d  th e re  is  
in c re a s in g  in te re s t in  th e  p Q Ịe ĩit ia l o f B  v ita m in s , in d u d in g  
Bu, to  re d u c e  h o m o c y ste in è c ọ n c e n ư a ú o n s  an d  th e re ío re  
a th e ro sd e ro tíc  o u tco m es 't íe e . C a rd io v a sc u la r D ise a se , 
u n d e r U se s a n d  A d m in is ttă ỗ o n  o f F o lic  A d d , p . 2 0 6 3 .3 ). 
E v id e n c e  th a t h y p e rh o m o cy ste in a e m ia  m ay  b e a ris k  fa c - 
to r fo r d e m e m ia  is  lim ite đ .'’  A  sy ste m a tic  re v ie vv  co n - 
d u d e d  th a t e v id e n c e  fo r e ffĩe a c y  o f v ita m in  B u  in  im p ro v- 
in g  c o g n itiv e  fu n a io n  o f p e o p le  w ith  d e m e n tia  (an d  lo w  
se ru m  v ita m in  Bu c o n c e n tra tio n s ) vvas la c k in g . 10

D ie ta ry  v ita m ỉn  B u  d e íid e n c y  in  in ỉa n ts  m ay  le a d  to  
d e v e lo p m e n ta l a b n o rm a litie s . 11-11

T h e  is su e  o f fo rt ific a tio n  o f fo o d  w ith  fo lic  a d d  (se e  u n d e r 
F o lic  A d d , p . 2 0 6 4 .2 ) to  re d u c e  th e  n u m b e r o f in ỉa n ts  b o m  
w ith  n e u ra i tu b e  d e ỉe c ts  (p . 2 0 6 4 .3 ) h a s c re a te d  d eb ate o n  
th e  r is k s  o f m a sk in g  v ita m in  B i2 d e h d e n c y , an d  fo rtific a tio n  
w ith  v ita m in  B |2  h a s a lso  b e e n  re co m m e n d e d , see u n d e r 
F o K c  A d d , p . 2 0 6 6 .1 . A n  in d e p e n d e n t a sso d a tio n  b e tw e e n  
lo w  m a te m a l v ita m in  B |2  s ta tu s  a n d  a n  in cre a se d  ris k  o f 
n e u ra l tu b e  d e íe c ts  h a s a lso  b e e n  re p o rte d , see  N e u ra l T u b e  
D e íe c ts , b e lo w .

1. Caimel R. Subtỉe cobalamin deGcỉency. Ann Inưm Mid 1996; 124: 338- 
40.

2. Green R. Screenỉng for vitamin &I2 defítíency: caveai empior. Ann intem  
hkd 1996; 124: 509-1 ỉ.

3. Carmcỉ R. et aỉ. Ưpdaie on cobaỉamin, ỉolate. and homocysicine. 
Hemđtobgy (Am Soc Htmatol Educ Program) 2003; 62-81.

4. Andrès E. a  ai. Vỉumin Bisỉcobalamin) deỉỉáency ỉn eiderỉy patients. 
Om Med A sucJ 2004; 171: 251-9.

5. Oarice R. Prevcniion of vitamin B-12 dcGãency in old age. Am J Clin 
Nutr 2001; 73: 151-2.

6. Andrès E. et ai. Pood-cobalamin malabsorption in dderiy patỉents: 
dìnỉcat manlỉesutíons and trcatment. Am J Mai 2005; 118: 1154-9.

7. Mett J. What's the use of oral viumin Bii? A negiected but valid 
treannem route may have new uses in the íuture. Mtd J Aust 1999; 170: 
407

8. Carmel R. How I treat cobalamin (vỉtamìn B|2) deỉitíency. Bỉood 2008; 
112:2214-21.

9. Fau FT. et ai. Impaired amỉbody responses to pneumococcal 
poỉysaccharíde ìn eiderìy patients with Iow serum vitamin B)2 leveis. 
Am  ỉntan Med 1996; 124: 299-304.

10. Maỉouí R, Areosa Sastre A. Vitamin B12 for cognitỉon. Avaỉlable in The 
Cochrane Database oí Systematic Reviem: Issue 3. Chichetten John 
VViley; 2003 (accessed 09/01/06).

11. Emery ES. ctaỉ. Vitamin B12 deíiciency; a cause of abnormal movemcms 
in inỉams. Pediatria 1997; 99: 255-6.

12. von Schenck u, et ai. Persístencc oí neurulogical damage induced by 
dietary vỉtamỉn B-12 defidency in iníancy. Aĩxh Dừ Chiid 1997; 77: 137-
9.

Ecxema. A sm a ll s tu d y  fo u n d  th a t to p ic a l application o f a 
p re p a ra tio n  c o n ta in in g  v ita m in  B |2  w a s m o re  e H e a iv e  
th a n  p lace b o  in  p a tie n ts  v v ith  a to p ic  e c ze m a .'

1. Stũcker M. rt al. Topical viumin Bu—a nfw thcrapcmic approach in 
atopỉc dermatitis—evaluation of cíRcacy and tolerability in a 
Tandoniized placebo-conưolled muỉticenire dlnical trỉaỉ. Br J Đermatot 
2004; 150: 977-83.

Megaloblcistic anaemia. T h e  m e g a lo b la s tic  a n a e m ia s a re  
c h a ra a e ris e d  b y  m a c ro cy to s is  (a n  in cre ase d  m ean  c e ll 
v o lu m e ) an d  th e  p ro d u ctio n  o f d is tin c tiv e  m o rp h o lo g ica l 
ch an g e s a n d  a b n o m ia l m a tu ra tio n  in  d e ve lo p in g  h aem ato - 
p o ie tic  c e lls  in  th e  b o n e  m a rro v v : w h ite  c e ll an d  p la te le t 
lin e s  a re  a ffe c te d  a s w e ll a s e ry th ro id  p re c u rso rs . an d  in  
se v e ie  ca se s a n a e m ia  m a y  b e  a sso cia te d  w ith  le u co p e n ia  
a n d  th ro m b o cy to p e n ia . M e g a lo b la stìc  a n a e m ia  is  a co n se- 
q u e n ce  o f im p a ỉre d  D N A  b io s y n th e s is  in  th e  b o n e  m a rro w , 
u s u a lly  d u e  to  a d e h d e n c y  o f v ita m in  B 12 (c o b a la m in s) o r 
ỉo la te , b o th  o f w h ic h  a re  e sse n tia l ỈOT th is  p ro ce ss. 
A ỉth o u g h  th e  h a e m a to lo g ica l sym p to m s o ỉ B ,2  d e h d e n c y  
a n d  ío la te  d e h d e n c y  a re  s im ila r it  is  im p o rta n t to  d is tin -  
g u ish  b e tw e e n  th e m  s in c e  th e  u se  o f ío la te  a lo n e  in  B 12- 
d e h d e n t m e g a lo b la s tic  a n a e m ia  c an  im p ro v e  h a e m a to lo g i- 
c a l sym p to m s w ith o u t p re v e n tín g  a g g ra va tio n  o ỉ acco m p a- 
n y in g  n e u ro lo g ic a l sy m p to m s. an d  m ay  le a d  to  se ve re  n e r-

vo u s System  se q u e la e  su c h  a s su b a cu te  co m b ine d  
d e g e n e ra tio n  o f th e  sp in a l c o rd . W h e re  it  is  d e sira b le  to  
s ta rt th e ra p y  im m e d ia te ly , co m b in e d  ư e a tm e n t ío r  b o th  
tle A d e n d e s m a y  b e  sta rte d  o n ce  su ita b le  sa m p le s h a v e  
b e e n  ta k e n  to  p e rm ỉt d ia g n o sis o ỉ th e  d e G d e n cy , an d  th e  
p a tie n t c o n ve rte d  to  th e  a p p ro p iỉa te  tie a tm e n t o n ce  th e  
cau se  o f th e  a n a e m ia  i ỉ  k n o v vn .

v it a m in  B u  d e f ic ie n c y  a n a e m ia . V ita m in  B |2  

d e S d e n c y  an d  its  a sso d a te d  sy m p to m s m a y  b e  d u e  to  
m a la b so rp tio n  (in d u d in g  fo llo w in g  g a stre c to m y ), d ie ta ry  
d e h d e n c y  (m a in ly  in  s tr ic t v e g e ta ria n s ), co m p e titio n  w ith  
in te s tin a l b a a e ria  o r p a ra s ite s . o r to  th e  e ffe c t o f d n ig s su c h  
as n iư o u s  o x id e . In  p o p u la tio n s  oí n o rth e m  B u ro p e an  
o rig in , p e m id o u s a n a e m ia , in  w h ic h  a ơ o p h y  o f th e  g a s tiic  
m u co sa  re s u lts  in  a la c k  o f th e  in tr in s ic  ía c to r e sse n tía l fo r 
B ị 2 a b so rp d o n , is  th e  m o st {re q u e n t c a u se . A s b o d y  S to res o f 
th e  v ita m in  a re  la rg e , it  m ay  ta k e  se v e ra l y e a rs  fo r s lg n s o f 
d e S d e n c y  to  m a n iíe s t o n ce  th e  d e íe c t in  a b so rp tio n  o c c u rs .

In  a d d itio n  to  m e g a lo b la s tic  a n a e m ia , v ita m in  B i2  

d e fid e n c y  m ay  re s u lt in  n e u ro lo g ic a l d am ag e , in d u d in g  
p e rip h e ra l n e u ro p a th y  an d  e ííe a s  o n  m e n ta l fu n c tio n  
ra n g in g  fro m  m ild  n e u ro s is  to  d e m e n tia .

TREATMENT. T h e  ơ e a tm e n t is  w ith  v ita m in  B 12,  a lm o st 
a lw a y s  b y  th e  ìn tra m u s c u la r o r so m e tim e s th e  deep  
su b cu ta n e o u s ro u te  s in c e  in  m o st p a tie n ts  a b so ip tio n  ỉro m  
th e  g a s tro in te s tin a l ư a c t is  in a d e q u a te . H yd ro x o co b a la m in  
is  g e n e ra lly  p re íe ư e d  to  c y a n o co b a la m in  s in c e  it  n eed  b e 
g iv e n  le ss  o ỉte n . R e g im e n s m a y  v a ry , b u t h y d ro xo co b a l- 
a m in  1 m g e v e ry  fe w  d ays fo r 6  d o ses v v ill re s to re  n o rm a l 
b o d y  S to res o f th e  v ita m in  (se e  a lso  U se s a n d  A d m in is tra - 
rio n , p . 2 1 0 8 .1 ). D o sag e h a s n o t b e e n  w eU  e sta b lish e d  in  
c h ild re n ; th e  BNFC re co m m e n d s s im ila r  h yd ro xo co b a la m in  
d o ses to  th o se  Iice n se d  in  a d u lts . T h e  h a e m a to lo g ica l 
re sp o n se  to  th e ra p y  is  ra p id , w ith  im p ro ve m e n t in  m o st 
p a ra m e te rs an d  sym p to m s b e g in n in g  w ith in  4 8  h o u rs . 
N e u ro lo g ica l a b n o rm a litie s  m a y  ta k e  m u ch  lo n g e r to  
re sp o n d , an d  m ay  n o t do so  c o m p le te ly .

PROPHYLAXIS. W h e re  th e  d e íe c t in  B 12 h a n d lin g  is  
irre v e rs ib le , as in  p e m id o u s  a n a e m ia , m a in te n a n c e  th e ra p y  
m u st c o n tin u e  fo r U fe to  p re v e n t a re c u rre n c e  o f th e  
d e h d e n c y . T h e ra p y  m u st a lso  b e  g iv e n  p ro p h y la c tic a lly  
a íte r to ta l g a stre cto m y  o r to ta l ile a l re s e c tio n , o r vvh e re  
g a s tro in te s tin a l su rg e ry  is  sh o w n  to  h a v e  im p a ữ e d  
ab so rp tỉo n  o f th e  v ita m in . T y p ic a lly , in je c tio n  o f h y d ro xo - 
co b a la m in  1 m g e v e ry  3 m o n th s is  u se d . In  p a tie n ts  w h o se  
d ie t su p p lie s in a d e q u a te  B |2, d e fid e n c y  m ay  b e p re v e n te d , 
in  th e  ab sen ce  o f o th e r c a u se s , b y  m u ch  lo w e r o ra l do ses 
g iv e n  as a su p p le m e n t; u p  to  150  m ic ro g ra m s o f cya n o - 
co b a la m in  d a ily  h a s  b een  re co m m e n d e d .

F o la te - d e fic ie n c y  a n a e m ia . D e h d e n c y  o f (o la te  m ay  
b e d u e  to  in a d e q u a te  d ie t, o r m a la b so rp tio n  syn d ro m e s 
(su c h  as c o e lia c  d ise a se  o r s p ru e ). to  in c re a se d  n eed  (a s  in  
p re g n a n cy , o n e  o f th e  m o st co m m o n  c au se s o f m e g a lo b la s tic  
a n a e m ia , o r th e  in cre a se d  h a e m a to p o ie sis o f h a e m o ly tic  
sy n d ro m e s), to  in ơ e a s e d  u r in a ry  lo ss o r lo ss d u e  to  
h a e m o d ia ly s is . o r to  a n  a d v e rse  e líe c t  o f a lc o h o l, 
a n tie p ile p tic s , o r o th e r d ru g s.

T h e  d in ic a l le a tu re s  o f lo la tc -d e íid e n t m e g a lo b la stĩc  
a n a e m ia  a re  s im ila r to  th o se  o f d ise a se  d u e  to  V ita m in -B i2 

d e íid e n c y  e xce p t th a t th e  a cc o m p a n y in g  se v e re  n e u ro p a th y  
d o es n o t o c c u r, an d  d e b d e n c y  m ay  d e ve lo p  m u ch  m o re  
ra p id ly . D e lid e n c y  m ay  a lso  b e  a sso d a te d  w ith  n e u ra l tu b e  
d e le c ts  (p . 2 0 6 4 .3 ) if  it  o cc u rs in  p re g n a n cy .

TREATMENT. O n ce  fo la te  d e A d e n c y  h a s b een  e sta b lish e d  
th e  u su a l tre a tm e n t in  th e  U K  is  o ra l fo lic  a d d  5 m g d a ily . 
Lo v v e r doses o f u p  to  1 m g a re  su g g ested  in  th e  U S A . It  is  
cu sto m a ry  to  c o n tin u e  th e ra p y  fo r a t le a s t 4  m o n th s, th e  
tim e  n e c e ssa ry  fo r co m p le te  re d  c e ll re p la ce m e n t. In  
p a tie n ts  w ith  m a la b so rp tio n , th e ra p y  m ay re q u ứ e  h ig h e r 
d o ses, up  to  1 5m g  o f ío lic  a d d  d a ily . A s in  B |2-d e fid e n c y  ! 
a n a e tn ia . th e  re sp o n sẽ  to  th e ra p y  is  ra p id . I

PROPHYLAXIS. Lo n g -te rm  m a in te n a n c e  is  ra re ly  n e e d e d , Ị 
e xc e p t in  a fe w  p a tie n ts  in  w h o m  th e  u n d e rly in g  cau se  o í 
ío la te  d e íìd e n c y  c a n n o t be ư e a te d  (fo r e xa m p le  in  som e 
se v e re  h a e m o ly tic  sy n d ro m e s). D o ses o f 5 m g d a ily  o r e ve n  
v v e e k ly  h a ve  b e e n  sug g ested  fo r p ro p h y la x is  in  p a tie n ts  
u n d e rg o in g  d ia ly s is  o r w ith  c h ro n ic  h a e m o ly tic  S ta te s, 
d e p e n d in g  o n  th e  d ie t an d  ra  te  o f h a e m o ly s is : a d o se o f 
4 0 0  m icro g ram s d a ily  is  reco m m en d ed  in  th e  U S A .

F o r p rim a ry  p ro p h y la x is  o f m e g a lo b la s tic  a n a e m ia  in  
p re g n a n cy , ío lic  a d d  is  g iv e n  in  th e  U K  in  a u su a l d o se o f 
5 0 0  m icro g Tam s d a ily , o íte n  w ith  a íe rro u s  sa lt fo r 
p ro p h y la x is  o f iro n  d e íid e n c y .

D m g s th a t a c t as in h ib ito rs  o f d ih y d ro ío la te  re d u c ta se , 
su c h  as m e th o ơ e xa te , m ay  p ro d u ce  se v e re  m e g a lo b la stic  
a n a e m ia  w h ic h  c a n n o t b e  re v e is e d  b y  th e ra p y  w ith  ío lic  
a d d . T h e  a d v e rse  e ííe c ts  o f su c h  d ru g s m ay  be Ia rg e ly  
p re ve n te d  o r re v e rse d  b y  th e ra p y  w ith  lo lin ic  a d d , w h ic h  
can  b e in co rp o ra te d  in to  ỉo la te  m e ta b o lism  w ith o u t th e  
n eed  fo r re d u c tio n  b y  th e  in h ib ite d  e n zy m e . F o r d e ta ils  o f 
su c h  'ío lin ic a d d  re scu e ’ , see  u n d e r F o lln ic  A d d , p . 2 0 6 7 .1 .

G e n e ra l re íe re n c e s .
1. Wickramasinghc SN. Folaie and vitamin Bu dcíiciency and 

supplementarioQ. Pmcribm' J 1997; 37: 88-95.

2. Wỉcknmasỉnghe SN. The wỉde specưum aad unresoỉved ỉssues oỉ 
megaloblastic apemia. Semin Hematoi 1999; 36: 3-18.

3. Rasmussen SA. et ai. Vlumm B u  deAdency In chíldren and adoỉescents. 
J  Ptttórtr 200! ;1 3 8 :10-17.

4. Hofflmuad V, Provan D. Macrocytỉc anaemias. In: Provan D, ed. ABC aỊ 
dinỉeứ hatmaíoỉogy. 2nd ed. London: BMJ Pubỉishing Group, 2003.

5. Stabỉer SP, Allen RH. Vlttmỉn B12 deãdency as a woiidwĩde problem. 
Anm  Rev Nưtr 2004; 24: 299-326.

Neurai tube deỉeds. There is abnormaỉity in homocys- 
teine metabolỉsm in many women who give birth to chil- 
dren vvith neural tube deỉects (p. 2064.3); the enzyme 
methionine synthase, which converts homocysteine to 
methionine, requires both íolate and vitamin B12 as coíac- 
tors, and low matemal vitamin B12 concentrations may be 
an independent risk la ao r for neural tube deíects.1 A 
case-conơol study ỉound elevated mid-trimester methyl- 
malonic add concentrations in women with pregnandes 
aííected by neural tube deíects, suggesting that abnormal- 
ities of cobalamin metabolism, and subsequent methyla- 
tìon, may be involved in the aetiology of neural tube 
deíects.2 Decreased vitamin Bu concentrations, but no fol- 
ate deỉidency, were ỉound in 3 women with pregnandes 
aữeaed by neural tube deíects.3 A revievv4 of case-conưol 
studies lound a moderate assotíation between low mater- 
nal vitamin B ]2 status and the risk oí ỉetal neural tube 
deíects, and results from a Canadỉan population, largely 
after íolic add  supplementatìon was ũnplemented, sug- 
gested a threeíold inaease in the risk of neural tube deíect 
in oíỉspring of women with vitamin B12 status in the )ow- 
est quartile.5 An Irish study* produced similar results. ư 
conhrmed by controlled prospective studies. this vvould 
suggest that additional supplementation with cobalamins 
may be warranted.J'5’7

1. Mills JL. et ai Homocysteine metaboỉỉsm ỉn pregnandes compỉỉcated by 
neural-tube deíects. íanctt 1995; 345: 149-51
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6. Moỉloy AM. et ai Matemal vitamin Bu  status and risk oỉ neuraỉ tube 
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Osteoporosis. An elevated semm homocysteine concen- 
ơation appears to be a risk íactor for osteoporotic ừactures 
in older men and women.1-J Treatment with vỉtamũi Bt2 
and lolate can reduce plasma homocysteine concentra- 
tions (see Cardiovascular Disease, under Folic Add. 
p. 2063.3). In a placebo-controlled study of patìents with 
hemiplegia foUowing stroke (and at increased risk of híp 
íracture)/ those given íolate and vitamin BI2 were íound 
to have a signiỉicantly reduced risk of hip ừ aau re  despite 
a lack of effect on bone mineral density. Vitamin B,2 status 
has been assodated with bone health in a number oí stu- 
dies.J-5 and it was suggested that the observed eữects on 
íracture might be due to increaseđ concenưations oí vit- 
amin B,2 rather than the lovvering of plasma homocys- 
teine.3-6
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5. Dhonukshe-Runen RAM. et ai Vitamin 8-12 status is associaied tvith 
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bui noi in men /A/Uír 2003; 133: 801-7.
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Rhinitis. A sublingual (ormulation of cyanocobalamin (Prt- 
Histin; Cobalừ. USA) has been reported to be under investi- 
gation in the management of seasonaỉ allergic rhinitis, but 
published studies are lacking.

Adverse Eỉĩeds and Precautions
Allergic hypersensitìvity reaaions have occurred rarely 
after cyanocobalamin and hydroxocobalamin and indude 
skin reactions such as rash and itching, and anaphylaxis. 
Patients who are hypersensitive to cyanocobalamin 
injection may be able to take oral cyanocobalamin. 
Antibodies to hydroxocobalamin-transcobalamin n  com- 
plex have developed during hydroxocobalamin therapy.

Arrhythmias secondary to hypokalaemia bave occurred 
at the beginning of parenteral treatment vvith hydroxo- 
cobalamin. In jea ion  site reaa ions  including pain, 
erythema, pruritus, induration. swelling, and necrosis can 
occur.

Intranasal cyanocobalamin may cause arthralgia, di77i- 
ness, headache, nasopharyngitis, and rhinitis; epistaxis has 
also been reported.
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O th e r a d v e rse  e fie c ts  re p o rte d  w ith  c y a n o co b a la m in  a n d  
h y d ro x o c o b a la m in  in d u d e  g a s tro in te s tín a l d is tu ib a n c e s , 
íe v e r , c h ills . h o t ũ u s h in g , d ia đ n e ss , m a la is e , a c n e ỉo n n  a n d  
b u llo u s  e ru p tío n s , a n d  ư e m o r. H e a d a ch e s , p a ra e s th e s ia . 
a n d  c h ro m a tu ria  h a v e  o c c u rre d  w ith  h y d ro x o c o b a la m in .

C y a n o c o b a la m in  o r h y d ro x o c o b a la m in  s h o u ld . ư  
p o sã b le , n o t b e  g iv e n  to  p a tíe n ts  w ith  su sp e c te đ  v ita m in  
B u  d e ũ d e n c y  w ith o u t f lr s t  c o n B rm in g  th e  đ ỉa g n o sis . 
R e g u la r m o n ito iỉn g  o ỉ th e  b lo o d  is  a d v is a b le . U se  o f d o ses 
g rẽ ạ te r th a n  ỈO m lc ro g ra m s  d a ily  m a y  p ro d u c e  a  
h a e m a to lo g ic a l re sp o n se  m  p a tíe n ts  w ith  ỉo ia te  d e H d e n c y : 
in d is c rứ n ln a te  u se  m a y  m ask  th e  p re d s e  d ia g n o ã ỉ. 
C o n v e rs e ly , fo la te  m a y  m a sk  v ita m ỉn  B u  d e S d e n c y  (se e
p . 2 0 6 6 .1 ).

C y a n o c o b a la m in  sh o u ld  n o t b e  u se d  ío r  L e b e ris  d ỉse a se  
o r to b a cco  a m b ly o p ia  s in c e  th ẹ se  o p tic  n e u ro p a th ie s  m a y  
d e g e n e ra te  h ir th e r .

B re a s l. ío e d tn g . V ỉta m in  B u  ú  d is trib u te d  in to  b re a st 
m ilk . 1 T h e  A m e ric a n  A cad e m y  o í P e d ia tric s  c o n s id e rs  its  
u se  to  b e  u s u a lly  c o m p a tib le  w ith  b re a st íe e d in g . 2

1. Samsoo RR. McClelland DBL. VUiraỉn B|J in hunun coỉostnim *nd 
miũc. AOa Pacdiđtr Scand 1980; 69: 9V9.

X American Academy of Pediatrics. The ưansíer oí drugs and other 
Chemicals into human mỉlk. Ptdiãtrks 2001; 108: 776-89. [Retíted May 
2010] Correctíoo. ibid.; 1029. Aỉso avaiỉable at: hrtp://aappolÌcy. 
a*ppubỉỉcatỉons.org/cgi/conteni/ỉuIỈ/pedỉatĩic5%3b108/3/776 (ãccessed 
09/01/06)

H y p e rs o n s iliv ity . A n a ly s is , b y  th e  B o s to n  C o lla b o ra tiv e  
D rù g  S u rv e illa n c e  P ro g ra m , o f d a ta  o n  1 5 4 3 8  p a d e n ts 
h o sp ita lis e d  b e n v e e n  1 9 7 5  an d  1 9 8 2  d e te cte d  3 aU e rg ic  
s k in  re a c tio n s  a ttrib u te d  to  c y a n o co b a la m in  am o n g  168  
re õ p ie n ts  o f th e  d iu g . 1 F o r  th e  p u rp o se s o f th e  s tu d y , re a c - 
tio n s  w e re  d e ũ n e d  a s b e in g  g e n e ra lise d  m o rb ilh ỉo rm  
e x a n th e m s , u rt ìc a r ia , o r g e n e ia lise d  p ru ritu s  o n ly .

In  a  p a tie n t w ith  a  g e n e ra lỉse d  p n u it ic  re a c tio n  to  
h y d ro x o c o b a la m in  (w ith  su b se q u e n t u rt ic a r ia . b ro n ch o - 
sp asm , a n d  o ro p h a ty n g e a l a n g io e d e m a ), c ya n o co b a la m in  
w a s re la t iv e ly  v y e ll- to le ra te d , w ith  o n ly  O ne ep iso d e  o f 
d e la y e d  u rt ic a r ia . 2

1. Bigby M. a  tL  Drug-lnduced cutaneous reaclioni: a repon ửom the 
Boston CaDabontive Dnig Survcillance Prognm on 15 438 consecutive 
inpadents, 1975 to 1982, JAMA 1986; 256: »58-63.

2. Heymrth-Smith 0, Hogin PG. AOagy u> hydraxycobalnnin, wíth 
tderance oí cyanocohaUmin Mià J Ausl 2002: 177: 162-3.

L o c d  re a c tio n s . A íte r  3 y e a rs  o f m o n th ly  in tra m u s c u la r 
v ita m in  B u  in je c t io n s , a  p a tie n t p re se n te d  v v ith  a  s d e ro tic  
p la q u e  a t  th e  in je c t ío n  s ite , v trh ich  w a s s u c c e s s h illy  tre a te d  
b y  e x d s io n  a n d  lo c a l fa t tr a n s íc r . I t  w a s u n d e a r as to  
w h e th e r th e  p a tie n t h a d  re a c te d  to  th e  v e h id e , th e  p re se r- 
v a tìv e , o r to  th e  c y a n o c o b a la m in . 1 F a s d a l h ae m ato m a  
a íte r  v ita m in  B u  in je c t ío n  le a d in g  to  lo c a l c o m p re sá o n  
(p o s te rio r a n n  c o m p a rtm e n t sy n d ro m e ) h a s a lso  b een  
lẽ p o rte d . 2

1. Ho J, a  aL vharain B12-asoòated localiretỉ sderoderma and ỉts 
neatmenL DtmutM Suiy 2004; 30:1252-5.

2. Knapke D. Trtiumees H. Posterior ann and deltoid coatpanment 
syndrome after viuưnin B12 in)ectỉon- ữrthoprdia 2004: 27; 520-1.

Porphyria. T h e  D ru g  D a ta b a se  ỉo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o ip h y r ia  C e n ơ e  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S vve d e n , d a ss ih e s  c ya n o co b a la m in  
an d  h y d ro x o c o b a la m in  a s  n o t p o rp h y rin o g e n ic  á th e r  
d ru g  m a y  b e  u se d  a s a  d ru g  o ỉ f lm  c h o ic e  a n d  n o  p re c a u - 
tío n s  a re  n e e d e d . C o b am am id e  a n d  m e co b a ỉa m in  a re  n o t 
d a ss iữ e d . 1

ỉ . The Drug Daubase íor Acute Porphyda. Avaiỉable a t  bup://www. 
drags-porpthyria.org (accessed 07/10/1 i)

Inteructions
A b so rp tio n  o ỉ v ita m in  B u ỉro m  th e  g a s tro in te s tin a l tra c t 
m a y  b e  re d u c e d  b y  n e o m y d n , a m ỉn o s a lic y lic  a d d , 
h is ta m in e  H 2-a n ta g o n is ts , o m e p ra zo le , a n d  c o ld ũ d n e . 
S e n u n  c o n c e n tra tio n s  m a y  b e  d e cxe ase d  b y  u se  o ỉ o ra l 
c o n tra c e p tiv e s . M a n y  o f th e se  in te ra c tio n s  a re  u n lỉk e ly  to  b e  
o ỉ d in ic a l s ig n iB c a n c e  b u t sh o u ld  b e  ta k e n  ỉn to  a cc o u n t 
w h e n  p e río rm in g  a ssa y s  fo r b lo o d  c o n c e n tra tio n s . P a r- 
e n te ra l c h lo ra m p h e n ic o l m a y  a tte n u a te  th e  e S e c t o f 
v ita m in  B u ìn  a n a e m ia .

Pharm acokinetics
V ita m in  B u  su b s ta n c e s  b in d  to  in t r in s ic  la c to r , a 
g ly c o p ro te in  se c re te d  b y  th e  g a s tric  m u co sa , a n d  a re  th e n  
a c t iv e ly  ab so rb e d  h o m  th e  g a s tio in te ỉt in a l n a c t  A b so rp ó o n  
is  im p a ire d  in  p a tie n ts  w ith  a n  ab se n ce  o i in tr in s ic  la c to r , 
w ỉth  a  m a la b so rp tio n  sy n d ro m e  o r w ith  d ise a se  o r 
a b n o rm a lity  o f th e  g u t, o r  a íte r  g a stre c to m y . A b so rp tio n  
fro m  th e  g a s tro in te s tin a l tra c t c a n  a lso  o c c u r b y  p a sã v e  
đ iữ u s io n ; lit t le  o f th e  v ita m in  p re se n t ìn  fo o d  ìs  ab so rb ed  in  
th is  m a n n e r a lth o u g h  th e  p ro c e ss b eco m es in c re a s in g ly  
im p o rta n t w ith  la rg e r a m o u n ts  su  c h  a s  th o se  u se d  
th e ra p e u tic a U y . A ĩte r  in tra n a s a l d o sag e . p e a k  p la sm a  
c o n c e n tra d o n s o f c y a n o c o b a la m in  h a v e  b e e n  re a c h e d  in  1

to  2  h o u rs . T h e  b io a v a ila b ilh y  o f th e  in tra n a s a l p re p a ra tio n  
is  a b o u t 7  to  11 %  o í th a t b y  in tra m u s c u la r in ịe c t io n .

V ita m in  B u  is  e x te n s iv e ly  b o u n d  to  sp e d B c  p ỉa sm a  
p ro te in s  caD ed  tra n sc o b a la m ỉn s ; tra n sc o b a la ĩn ln  n  ã p p e a rs 
to  b e  in v o ỉv e d  in  th e  ta p id  tra n sp o rt o f th e  c o b a la m ỉn s to  
tỉs s u e s . V U a m ìn  B u  is  s to re d  in  th e  liv e r . e x c re te d  in  th e  
b ile , a n d  u n đ e rg o e s e x te n s iv e  e n te ro h e p a tic  re c y d in g ; p a rt 
o f a  d o se is  e x c ie te d  in  th e  u r in e , m o st o f it  in  th e  f iis t  8  

h o u x s ; u r in a ry  e x c re tio n , h o w e v e r, a c c o u n ts  ỉo r  o n ly  a 
sm aD  h a c tio n  in  th e  re d u c tio n  o f to ta l b o d y  S to res a c q u ire d  
b y  d ie ta ry  m e a n s . V ita m in  B u  d iơ u se s a cro ss th e  p lã c e n ta  
a n d  a ỉso  a p p e a rs in  b re a st m ilk .

Rntention ìn rtie body. A s h o it re v ie w 1 in  1 9 8 4  n o te d  
th a t a h e r in je c tio n  o ỉ c y a n o co b a ia m in  a  la ig e  p ro p o rtio n  
w a s e x c re te d  in  th e  u rin e  w ith in  2 4  h o u rs ; th e  b o d y  
re ta in e d  o n ly  5 5 %  o f a  1 0 0 -m icro g ra m  d o se  a n d  1 5 %  o f a 
1 0 0 0 -m ic ro g ra m  d o se . B o d y  S to re s o ỉ v ita m in  B u  
am o u n te d  to  2 0 0 0  to  3 0 0 0  m ic ro g ra m s w h ic h  w a s b e lie v e d  
to  b e  e n o u g h  fo r 3 to  4  y e a rs . u  lO O O m icro g ram s is  
in je a e d  m o n th ly , th e  1 5 0  m ic ro g ra m s re ta in e d  la s ts  fo r 
a b o u t 1 m o n th . H y d ro x o co b a la m in  vvas b e tte r re ta in e d  
th a n  c y a n o c o b a la m in ; th e  re v ie w  sta te d  th a t 9 0 %  o f a 
1 0 0 -m icro g ra m  d ose a n d  3 0 %  o f a 1 0 0 0 -m ic ro g ra m  do se 
w e re  re ta in e d  w h ic h  w a s b e lie v e d  to  b e  en o u g h  fo r 2  to  
10 m o n th s . W h ile  U K  Iic e n s e d  p ro d u a  in ỉo rm a tio n  su p - 
p o rts  th e se  ũ g u re s , it  h a s  b e e n  p o in te d  o u t2 th a t th e  la tte r 
B g u re  w a s m isq u o te d  b y  th e  ie v ie w  h o m  it s  o rig in a l 
so u rc e , w h ic h  d a im e d  th a t 3 0 %  o f a  lO O O m icro g ram -d o se  
w a s txcreưd a n d  7 0 %  re ta in e d , h e n c e  a llo v v in g  fo r th e  
lo n g e r d o sin g  in te rv a l.

1. Anonynious. Tưne to drop cyanocobtUmin? Dntg Ther Buũ 1984; 22:43.
2. Rayroond p. Cyanocobaỉamin. Attst Preuriber 1988; 11: 13.

Human Requirements
P o r a d u lts . th e  d a ily  re q u ữ e m e n t o f v ita m in  B u  is  p ro b a b ly  
a b o u t 1 to  2  m ic ro g ra m s a n d  th is  a m o u n t is  p re se n t in  m o st 
n o rm a l d ie ts . V ita m in  B u  OCCUIS o n ly  in  a n im a l P ro d u c ts ; it  
d o es n o t o c c u r in  v e g e ta b le s , th e re ỉo re  s t r ic t  v e g e ta ria n  
(v e g a n ) d ie ts  th a t e x d u d e  d a iry  P ro d u c ts  m a y  p ro v id e  a n  
in a d e q u a te  a m o tm t a lth o u g h  it  h a s  b e e n  sa id  th a t m a n y  
y e a rs  o f v e g e ta ria n ism  a re  n e c e ssa ry  b e ío re  a  d e S d e n c y  is  
p ro d u ce d , ư a t a n . M e a ts , e sp e d a U y  liv e r  a n d  k id n e y , m ilk , 
eg g s, an d  o th e r d a iry  P ro d u c ts , a n d  fis h  a re  good so u rc e s o f 
v ita m in  B 12.

UK and us recommended (Ketary irrtake. In  th e  U K 1

d ie ta ry  re íe re n c e  v a ỉu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b een  p u b - 
lỉsh e d  fo r v ita m in  B u  a n d  s ú n ila r ly  in  th e  U S A  re co m - 
m en d ed  d ỉe ta ry  aU o w an ce s (R D A s ) h a v c  b e e n  s e L 2 D iữ e r-  
in g  a m o u n ts a re  re co m m e n d e d  fo r in ía n ts  a n d  c h ild re n  o ỉ 
v a ry in g  a g e s, a d u lts  a n d  p re g n a n t a n d  la c ta tin g  w o m e n . 
In  th e  U K  th e  re íe re n c e  n u tr ie n t in ta k e  (R N I) is  1 .5  m ic r-  
o g ram s d a ily  ỉo r  a đ u lt m a le s  a n d  ỉe m a le s  a n d  th e  e s ti-  
m ate d  a ve ra g e  re q u ứ e m e n t (E A K ) is  1 .2 5 m ic ro g ra m s 
d a ily . In  th e  U S A  th e  R D A  ío r  a d u lts  is  2 .4 m ic rọ g ra m s 
d a ily .

1. DoH. Dỉcury reỉercnce vaỉues ỉor ỉood eoergy and auoỉents for the 
United Kỉngdom: repon oi the panel on dtetary reỉerence values oỉ tbe 
committee on medỉaỉ aspects ai íood poỉỉcy. Report m  htềừh and Sứríũl 
mbỳecữ 41. loadoa: HMSO, ỉ 991.

2. súnding Commỉttee on the Sdentỉhc Evaỉoatỉcm of Dietary Reỉerence 
Imakes of the Pood and NutrttiOĐ BoartL Dàiđry Rrỷetvna Ịtữđka ĩ«r 
ứàềmm, riboflđvin, niềm , ytùunin B+ ỹữlttt. viíamùt Bị* pm uứ ttnk ềád. 
biatòí, ềnd cholòư. Washỉngtoa DC: Naứooaỉ Academy Press. 2000. Aỉso
•valUbỉe at: bttp://www^ỉap.edu/c^>enbook.php?iỉbaB0309065542
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Preparations
P ro p rie ta ry  Prapm lM M S (d e ta ils  a r r  g ive n  in  Vo Jum e B )

Sing h  im ra d h n t P rap a ra tio n s. At ị .: D h en ac F o rte ; U so n e u rin  
B 1 2 f ;  R e e d v it; S L  B 1 2 ; V lta m  D o ce; AustraL. C y ta m e n h  
H yd ro xo -B 1 2 ; N eo -B 12 ; N e o -C yta m e n f; Austria. C yan o kiC  
E rycy to L ' H e p a v ic  Bdg.: C ya n o ld t' Braz.: B ed csó l; C ian o n  
B I2+ ; C ro n o b e ; E n rico b a ; R u b ra n o v a ; CaruuL: A th le te t; C ya- 
n o ld t; P o n n u la  l f ;  H y A o C o b e x ; P iim e t; O tin c r M  K e  B ao  (S  
M Ã ); A i X in  B ao  B o  D i To ng  (t ti& p Ị|); B o  K e  B ạo
(ỊS S J® ); C heng  Q iang  ( j£ 9 ) ; D a i Pang Fam n in b u  (&
• # ) ;  H e B ao  J ia  U  B ao  ( lD ÍỊf « ) ; Le  K an g  ( * í t ) ;
L ỈW e i ( * « ) ;  Lu o  Tang  (&ỊÊ); M eth yco b a l (® õ r« :); M i B r 
Sh en  ( * ^ # ) ; M i N uo (9 :9 1 ); O u w d  (S c it ) ; Q i X in  ( ÍH ẩ ) ; 
Q u 12 ịthý]); R u n jie  (ỈH À ); Sancoba ( Ị t t ị í E ) ;  s h i E r  X in  
* ) ;  Tang  Xin ( Ể ữ )  Tuo  P u  Y o u  Ke D a
Ì Ị ) ;  Y ỈS h e n  B ao  Y i W e i K an g  (féÌỀJÊ); Y u  H a i X ian g
(# % ¥ ) ; Y u e  M in  X ỉn g  Zhaõ  A 4in X in  à .:
C ya n o ld t; N eu rob en e; Dem (c : B e to lv e x ; C y a n o k it' V ib ed en ; 
Pin.: B e to lv e x ; C o h em in ; Pr.: C ya n o ld c  D o d e ca v ic  E co v ita - 
m in e  B 1 2 ; Ger.: A m be 1 2 f; B 1 2  D ep o t-R o texm ed ka ; B 1 2  
R o texm ed ica ; B 1 2  S te ig em ra ld ; B u  A n k e n n a n n ; B u  D epot- 
H e v e rtt; B u -A S m e d iq  C y to b io n t: Lo p h ako m p -B  12 D ep o t; 
Lo p hako m p -B  1 2 ; N o vú e ll B u ; R ơ w o  V ita m in  B u  (R o w o -1 2 ); 
Gr.: A rt id o x ; B e d o c  Hang Rong: C o b a ỉa m in t; C o b am in ; C ya- 
n o lđ t; M e th yco b a l; N eo -A ctive  V it B -1 2 + ; Hung.: Fe ro g lo b in - 
B 1 2 ; N o S h o t; Ịndia: A c m ic  A c v ic  A d ee ; A d en o m in ; A ln a co b ; 
A lp h am ú c A m eco ; A m u ro n ; A x in e u ro n ; A ze d : B a lco b a l; B a s ix - 
O D ; B ig v in ; B iocobaL’ B io m ic  C a b o so ft c h in y ; C iio n ; C ob a; 
C ob ad ay; C ob al P o rte ; C o b a l; C ob alo m ; C o b a iv it 1 M L; C ob al-

v it-D ; C o b aM t-O D ; Cobam et-O Đ ; C ob an erve O D ; C o b an erve ; 
C o b ave r; C o b lo n a ; C ob sa; C o m p icare ; C ubab C u m ee ; D iab a- 
n e rv e ; D ia co b a l; B -C o b ; B co b a l-O D ; E fco b a ; E le c ta ; E lm eco b ; 
G lo m eq  H yd ro x-1 2 ; In g a v it B 1 2 ; In ta c o b ; Ju v in a te ; K een eu r- 
o n ; L -V lt-1 2 ; Lam eco -O D ; Lo g y ; M ad d o x; M a la m in ; M a rin o l 
M a tỉld a ; M B -1 2 ; M C B ; M C B iõ  M C B M ; M e-1 2 ; M ecad n-M D ; 
M e a n ln ; M eco b a; M ecobaL’ M eco b cst; M ecoĐ ash; M e co ío l 
M eco U ỉe ; M ecom ed ; M eco n a ; M e co n e rv ; M eco n eu ro n ; M eco- 
n o v it-O D ; M eco p han  M e co rỉv ; M e co v it; M ecơ vo n ; M ecze ; 
M eđ b am in ; M e d in e rv ; M ego ; M e liíe -O D ; M e rico b a l; M e th e rlin ; 
M e th lco ; M e th ilo c  M e th yco ; M ethycobaL' M eth yg ard ; M eth y  
n e u ro n ; M e w in ; M ezem  M lco -B ; M iko ; M o b lo ; M yco b al; 
M ycob  M yco n o va ; M yco to p ; M yco vit-O D ; M yd o g em  M yn u r- 
o n ; N ecob ; N e rv ic-1 5 0 0 ; N e rv ld n ; N ervo n-M ; N e rvu p ; N euco- 
bab N e u ra c tin ; N euratab -M  F o rte ; N euroag e; N eu ro lac-M D ; 
N eurom ed ; N e u ro m in ; N e u ro sw ift; N eu rơ to n e ; N eurotop-M ; 
N eu ro vig -M ; N e u tro n ; N ila b o l; N iscobab N o vo m in e ; N u rob ex; 
N u ro d ad ; N u ro d ay ; N u ro k in d ; N u rom as: N u ro m ax; N u ro vo le ; 
N u ro z-O D ; N u th ya l P lu s ; O B -1 2 ; O d ico b a; O m yb a l; Indon.: 
A rco re d ; B e rth y co ; C o b aãm : E th ig o b ak  In te rco ; K a lm eco ; 
La n a b a l; La p ib a l; M a g e rix ; M e co lin ; M eco n eu ro ; M egabal; 
M eth yco b a l: M e tiỉe r; M e v ra b a lt; N e rỉe co : N e u lam in ; N ufaco- 
bab O xico b a l; S ca iu n eco b ; So ho b a l; IrL: C y a n o k it; C y u c o n ỷ ; 
C ytam e n ; N eo -C ytam en ; Israel: B ed o d eka ; B e v ite x ; ItaL: Coba- 
to rte ; C y a n o k it; D o b e tín ; In d u s il; N eo -C ytam en ; O H  B I2 ; Jpn: 
M ethycobaL’ Malaysiír  M eth yco b a l; N -C o b al; N eu ro m eth yn ; 
A te c ; A x o lo r; B ío c o b a lt; B io tre ío n  L ; B iỉs e l 12; C o m p en sá lt; 
D u rad o ce ; E x o rv itt ; P o rtíc a l; Le o -D o ce t: M axib ob  N eb al; N eu- 
ro ío n  P lu sviso U  S a n o v it; Neth.: C y a n o k it; H yd roco b am ine; 
Norw.: B e to lv e x ; C y a n o k it; NZ: N e o -B I2 ; N eo -C ytam en : Phi- 
lipp.: D re xa b io n ; E c o n v ita ; G eo co b alam in ; H e ra d e n e ; H yb u tin ; 
Ja g a ; L ix ơ e ss ; M e co v it: M eg an erv; M eth yco b a l; N e rva B l; N ervi- 
la n ; N e u ro -B 's; N eurobexob  N eurob ỉom  N e u ro lin k ; P o lyn e rv , 
R u b ra m in t; S u p ra n e u ro a ' V a lcu m in ; V in e u ro n ; PoL: C yan o tó t; 
PorL: C o -V ib e d o ze t; C o b axid ; C y a n o k it; D ozefob Ja b a  B |2; OH 
B 1 2 ; P erm ad o ze ; Rus.: C ico m ln  (IỈU O M H H ); V itagam m a
(B vn ra u M a); S -A /ir.; C o b a la te c  Singapore. M e ih yco b a l; N euro- 
m e th yn ; Spaim  C ro m ato n b ic B I2 ; C y a n o k it; Iso p to  B  12; 
M egam ilbedoce; O p to vite  B I2 ; R e ticu lo g en  F o rtU ĩcad o t; Zim a- 
d o ce t; Swed.: B eh ep an ; B eh ep an ; B e to lv e x ; B e to lv id o n ; C ya- 
n o ld c  Sw ìtz:  B e to lv e x ' C y a n o k it; V ita ru b in : Thai.: A m p a v it; B 
T w e lv e  P ; B a la m in e ; H ito co b am in  M f; M eco b a; M ecobal; 
M eco b in ; M ecze ; M e ra b in ; M eth yco b ak N eu rom et' R e d ỉso l; 
Turk.: A lc tỉb o l; B e to lv e x ; D o d ex; UAE: C y n o v ic  UK: C o b alin - 
H ; C yan o ld e  C yta co n ; C ytam e n ; N eo -C ytam en ; USA: B -12  
D o ts; B -1 2  S L ; B - 1 2 ;  C a lo M ist-h  C ry sta m in e t; C ya n o ld t: Cyo- 
m in-h  N ascobab R ap id  B -12  E n e rg y ; T w e lve  R e s in -K ; Vencĩ.: 
B e d o v lt S im p le ; B e p lu s ; C ristad o ce ; D o b e tin ; H id ro -D o ce ; Ibe- 
d o x; M atdboL

M uhi-ing rad ient Prapom lio n s . N um erous p rep ara tio n s a re  listed  
in  V o lvune B .

Homoeopalhtc Preparcriiora. Ger.: H ep ar com p; ln fi-C h ìn a ; ln fi-  
S ym p h ytu m ; In ũ h e p a n ; N eyD U  N r 6 6 Ỷ ; N eyFo c N r 6 9 ; N ey- 
G ero  N r 6 4 ; N eyG ero n t V ita lk a p se in  A ; N eyLin g  N r 6 6 .

Phunnocopoaiai Praporabons
B P  2 0 1 4 : C yan o co b a lam in  T a b le ts; H yd ro xo co b a lam in  In je c tio n ; 
Ữ S P  3 6 : C yan o co b a ian ũ n  In je c tio n ; H yđ ro xo co b alam in  lạ ịe c -  
tio n ; O il-  an d  W ate r-so lu b le  V itam im  C ap su le s; O il-  and  W ater- 
so lu b le  V ĩta m in s O ra l S o lu tio n ; 011- an d  W kte r-so lu b le  V ita m in : 
T a b le ts; OU- an d  W ate r-so lu b le  V U am ins w ith  M in e ra ỉs C ap su les; 
O il-  and  W ate r-so lu b le  Y ita m in s w ith  M in e ra ls O ra l S o lu tio n ; 
O il-  an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls T a b le ts ; W ater- 
so lu b le  V ỉta m in s C ap su le s; W ate r-so lu b le  V ita m á iỉ T ab le ts; 
W a te r-so lu b le  V U a m in . w ith  M in e ra ls C ap su les; W ate r-so lu b le  
Y ita m in s w ith  M in e ra ls T a b le tỉ.

VỊtamin c Substances
Vitarnina rpynnu c
S e v e ra l su b sta n c e s h a v e  v ita m in  c a c t ìv ity , n o ta b ly  a sco rb ic  
a d d  a n d  it s  c a lã u m  a n d  so d ỉu m  s a lts . N a tu ra l P ro d u c ts  w itb  
a  h ig h  v ita m in  c c o n te n t in c lu d e  b la c k  c u rra n t (p . 2 4 5 8 .1 ), 
le m õ n  (p . 2 5 4 2 .3 ), sw e e t o ran g e  (p . 2 5 7 6 .2 ), a n d  ro se  h u it 
(p . 2 6 0 7 .1 ).

Ascorbk Acld (BAN, riNNi

Acíde ascort)ìqũé; .Ácido ascórbico; Addum Ascbrbicum; L- 
Ascorbic Acidi. Ẩscórbico, ácido; Ascorbinsãure; Askorbiinl- 
happo; AskorbiỊc. Asit; Askorbinsyra; Askorbo rũgỉtis; 
Ạszkorblnsav; cévitamlc Acid; E300; Kwas askorbowy; 

.Kyselina askorbová; Vitamin C; Vitamina c  AcxopÓMHOBaH 
KMChOTa. -
The enolic form of 3-oxo-t-gulofuranolactone; 2,3- 
Didehỵdro-i.-r/ireo-hexono-l ,4-laaone.
QHÁ=176.1 
Ớ S -50-8Ĩ-7 . '
A7C’— Aĩ 1GA0V; G0ỈAD03; S0ỈXAỈ5. ■
:A7C Vet 04 71GA0 Í; QG01AD03; QS01XA15:
u m  — PQ6CK8PD0R. . .

P h a rm o c o p o e ia s . In  Chín., Eur. (se e  p . v ii) , ỉm ., Jpn, u s , an d  
VŨL

AU cross-reíerences reíer to entries in Volume A
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in d u d e d  in  so m e  o ra l iro n  p re p a ra tío n s . A sc o rb ic  a d d  o r 
so d iu m  a sc o rb a le  h a v e  b e e n  u se d  in  ơ e a tin g  m e th ae m o - 
g lo b in a e m ia . A sc o rb ic  a d d  h a s b e e n  u se d  to  a d d ity  u r in e . I t  
h a s a lso  b een  tr ie d  in  th e  tre a tm e n t o ỉ m a n y  o th e r d iso rd e rs  
(se e  b e lo w ) b u t th e re  is  lit t le  e v id e n c e  o f b e n e ã d a l e ừ e c t.

F o r d o ses in  c h ild re n . se e  A d m in is tra tio n  in  C h ild re n , 
b e lo w .

E y e  d ro p s c o n ta in in g  p o ta ssiu m  a sco rb a te  (a sc o rb ic  a d d  
1 0 % ) h a v e  b e e n  u se d  fo r th e  tre a tm e n t o í C h e m ica l e y e  
b u m s (p . 1 7 8 2 .1 ),- th e y  m a y  b e u se d  v v ith  so d iu m  d tra te  e ye  
d ro p s (se e  U se s a n d  A d m in is tra tio n  o ỉ B ic a rb o n a te , 
p . 1 7 8 1 .2 ).

A sc o tb ic  a d d  a n d  c a ld u m  a n d  so d iu m  a sco rb a te s a re  
u sed  a s a n to x id a n ts  in  p h a rm a c e u tic a l m a n u ỉa d u rin g  an d  
in  th e  ío o d  in d u s try .

Administration hì children. V ita m in  c is  u se d  in  c h ild re n  
to  p re v e n t an d  tre a t d e h d e n c y  w h ic h  can  le a d  to  s c u rv y . 
It  is  u s u a lly  g iv e n  o ra lly  as a sc o rb ic  a d d  (a lth o u g h  tra d i-  
tío n a l so u rce s fo r su p p le m e n ta tio n  h a v e  in d u d e d  d tru s  
ju ic e s , b la c k  c u rra n t, a n d  ro se  h ip  s y ru p ); w h e n  th e  o ra l 
ro u te  is  n o t ỉe a s ib le  o r m a la b so rp tio n  is  su sp e cte d  th e  v it-  
a m in  m a y  b e  g iv e n  p a re n te ra lly , p re íe ra b ly  b y  th e  in tra -  
m u s c u la r ro u te , b u t a lso  b y  th e  in tra v e n o u s  o r su b c u ta - 
n e o u s ro u te s . D o se s u se d  fo r p re v e n tio n  o f d e h d e n c y  a re  
s im ila r to  th o se  u se d  ỉn  a d u lts , se e  U se s a n d  A d m in is tra -  
tio n . a b o v e . In  th e  ơ e a tm e n t o f s c u rv y , o ra l o r p a re n te ia l 
do ses ra n g e  fro m  1 00  to  3 0 0  m g d a ily , a lth o u g h  h ig h e r 
o ra l d o se s h a v e  a lso  b e e n  su g g e ste d ; th e  BNFC su g g ests 
o ra l d o ses a cc o rd in g  to  ag e :
•  1 m o n th  to  4  y e a rs : 125  to  2 5 0  m g d a ily  in  1 o r 2 d iv id e d

d o ses
• 4  to  12  y e a rs : 2 5 0  to  5 0 0  m g d a ily  in  1 o r 2 d iv id e d  d o ses
• 12 to  18 y e a rs : 5 0 0  to  1 0 0 0  m g đ a ily  in  1 o r 2  d ỉv id e d  d o ses 
A sc o rb ic  a d d  m a y  a lso  b e  g iv e n  w ith  d e s íe rrio x a m in e  to  
in c re a se  th e  e x c re tio n  o ỉ ữ o n ; c h ỉld re n  h o m  1 m o n th  o í age 
m ay  b e  g iv e n  th e  sam e d o se  as a d u lts .

V ita m in  c m a y  a lso  b e  g iv e n  in  th e  tre a tm e n t o f so m e 
in h e rite d  m e ta b o lic  d iso rd e rs su  c h  a s ty to s in a e m ia  ty p e  m , 
tra n s ie n t ty ro s in a e m ia  o f th e  n e vvb o m , g lu ta th io n e  
sy n th a se  d e ũ d e n c y , an d  H a w k in s in u ria . T h e  BNFC su g g ests 
th e  fo Ilo w in g  o ra l d o ses fo r s p e d a lis t u se :
• n e o n a te : 50  to  2 0 0  m g d a ily , a d ju ste d  as n e c e ssa ry
•  1 m o n th  to  18 y e a rs : 2 0 0  to  4 0 0  m g d a ily  in  1 o r 2  d iv id e d

d o se s, a d ju ste d  as n e c e ssa ry ; u p  to  1 g d a iỉy  m a y  be
re q u ứ e d

Non-deRdency disorders. A  b e n e íid a l e ííe c t oi  v ita m in  c 
th e ra p y  h a s b e e n  d a im e d  fo r a n  e x tra o rd in a ry  n u m b e r o f 
c o n d itio n s , ũ id u d in g  a g e -re la te d  m a c u la r d e g e n e ra tio n  
(u n d e r B e ta c a ro te n e . p . 2 0 5 1 .2 ) A M ie im e h s  d ise a se  (se e  
D e m e n tia , u n d e r V ita m in  E , p . 2 1 2 0 .2 ), a th e ro sd e ro s is  
(se e  P ro p h y la x is  o f Isc h a e m ic  H e a rt D ise a se , p . 2 0 4 7 .1 ), 
c a n c e r (se e  P ro p h y la x is  o f M a lig n a n t N e o p la sm s, 
p . 2 0 4 7 .3 ), an d  th e  co m m o n  co ld  (p . 9 5 1 .1 ). O th e r c o n d i- 
d o n s c la im e d  to  b e n e íit in d u d e  a sth m a . w o u n d  h e a lin g , 
p s y c h ia tr ic  d iso rd e rs , in íe c tio n s  d u e  to  a b n o rm a l le u c o c y te  
íu n c tio n , in le r t ilit y , o ste o g e n e sis im p e ríe c ta , p a in  in  
P a g e t's d ise a se , te ta n u s , a n d  o p io id  w ith d ra w a l. G e n e ra lly  
th e re  a re  fe w  p ro p e rly  c o n tro lle d  stu d ie s  to  su b sta n tia te  
th ese  d a im s . A lth o u g h  p re lim in a ry  e v id e n c e  su g g ested  a 
b e n e ũ t in  p re v e n tio n  o f p re -e d a m p sia , th is  w a s n o t co n - 
ũ rm e d  in  la te r s tu d ie s  (se e  H y p e rte n s io n , p . 1 2 5 1 .1 ). 
A sc o rb ic  a d d  is  a lso  u n d e r in v e s tig a tio n  fo r th e  ư e a tm e n t 
o f C h a rco t-M a rie -T o o th  sy n d ro m e , a c h ro n ic  an d  P ro g re s­
s iv e  d iso rd e r o f th e  n e rv o u s S yste m .

A d v e r s e  E f f e c t s  a n d  P r e c a u t i o n s

A sc o rb ic  a d d  is  u s u a lly  w e ll to le ra te d . La rg e  d o ses a re  
re p o rte d  to  cau se  d ia rrh o e a  an d  o th e r g a s tro in te s tin a l 
disturbances. It has also been stated that large doses m ay 
re s u lt in  h y p e ro x a lu ria  a n d  th e  lo rm a tio n  o f re n a l c a ld u m  
o x a la te  c a lc u li a n d  a sc o rb ic  a d d  sh o u ld  th e re lo re  b e g iv e n  
w ith  c a re  to  p a tie n ts  vv ith  h y p e ro x a lu ria  (se e  E ữ e c ts  o n  th e  
K id n e y s , b e lo v v ). T o le ra n c e  m ay  b e  in d u ce d  w ith  p ro lo n g e d  
use o f la rg e  d o ses, re s u ltin g  in  sym p to m s oi d e Đ d e n cy  w h e n  
in ta k e  is  re d u ce d  to  n o rm a l. P ro lo n g e d  o r e x c e ss iv e  u sc  o f 
ch e vva b le  v ita m in  c p re p a ra tio n s m ay  cau se  e ro s io n  o f 
to o th  e n a m e l.

L a rg e  doses o ỉ a sc o rb ic  a d d  h a v e  re s u lte d  in  h a e m o ly s is  
in  p a tie n ts  w ith  G 6 P D  d e ũ d e n c y  (se e  E H e c ts o n  th e  B lo o d , 
b e io v v ).

in c re a se  se e n  in  A íric a n  w o m e n . Lo v v e r do ses o f lO O m g  
d a ily  fo r 1 0  d a y s a p p ro x im a te ly  d o u b le d  th e  a sc o rb ic  a d d  
b re a st m ilk  c o n te n t in  th e  la tte r , a s d id  su p p le m e n ta d o n  
w ith  o ran g e  ju ic e  3 o r 5 tim e s a  w e e k ; a  s ig n ih c a n t d a y- 
to -d a y  eH ect w a s a lso  n o te d , in d ic a tín g  th a t th e  a sc o rb ic  
a d d  co n te n t o f b re a st m ilk  is  re g u la te d . In  a  sm a ll s tu d y 2 

in v o lv in g  4  d iỉỉe re n t d o ses o f a sc o rb ic  a d d  su p p le m e n ts, 
w o m en  in  W e st A ỉric a  sh o vved  th a t in cre a se d  in ta k e  
cau se d  a n  in c re a s e  in  th e  a sco rb a te  c o n c e n tra tio n  o ỉ b re a st 
m ilk , b u t c o n c e n tra tio n s ap p ro ach e d  a  p la te a u  a t h ig h e r 
in ta k e s ; it  w a s co n d u d e d  th a t a b o u t 1 0 0  to  1 2 0  m g o f v it-  
a m in  c d a ily  w a s n eed ed  to  a c h ie v e  acce p ta b le  p lasm a  
a n d  b re a s t-m iỉk  a sco rb a te  c o n c e n tra tio n s  in  th is  p o p u la - 
tio n .

1. Daneel-Otterbecb s , tí al. Ascorbic add suppỉemenỉatỉon and reguỉ&r 
consuraption of írcsh oraDge juíce inoease the ascorbỉc add content of 
human milk: studies in European and African lactatíng women. Am J 
ơin Nutr 2005; 01: 1 083-93.

2. Baỉes CJ, et ai. The eííect of vỉtamỉn c  supplementatỉon on ỉactatỉng 
women in Keneba, a West Aírican ruraỉ communìty. ỉn tJ  VỊtan NìứrRa 
1983;53:68-76.

Effeds on the blood. T h e re  a re  re p o rts  o f h a e m o ly s is  in  
p a tie n ts  w ith  G 6 PD  d e Ễ d e n c y  a fte r la rg e  do ses oi  a sc o rb ic  
a d d  e ith e r in ư a v e n o u s ly 1-2  o r in  so ft d rin k s . 3 T h e re  h a s 
a lso  been  a re p o rt4 o f a p a tie n t w ith  p a ro xy sm a l n o c tu m a l 
h a e m o g lo b in u ria  su H e rin g  h a e m o ly s is  a fte r ta k in g  la rg e  
a m o u n ts o f a sc o rb ic  a d d  in  a so ft d r in k . T h e re  is  co n ce m  
th a t th e  la rg e  q u a n titie s  o f v ita m in  c in  íe e d s fo r p re m a- 
tu re  n e o n ate s m a y  h a v e  a p ro -o x id a n t e íỉe c t , a n d  le a d  to  
h a e m o ly s is . H o vve ve r, a  d o u b le -b lin d  stu d y  (o u n d  n o  
in c re a se  in  e ry th ro c y te  d e s tru c tio n  o r h y p e rb iliru b in a e m ia  
in  p re m a tu re  n e o n a te s re c e iv in g  v ita m in  c .5

1. CampbeQ GD, tí ai. Ascorhic add-induced hemolysis in G-6-PD 
defítíency. Amt bitem Med 1975; 82: 8Ỉ0.

2. Rees DC tí ai. Acute haemoỉysis induced by hỉgh dose ascorbic add ỉn 
glucose-6-phosphate dehydrogenase deAdency. BMJ 1993; 306: 841-2.

3. Mehta JB, tí aỉ. Ascorbic-add-induced haemolysis in G-6-PD deũdency. 
Laruxĩ 1990; 336: 944.

4. ỉvvamoto N. a  ai. Haemolysis ỉnđuced by ascorbic atíd in paroxysmal 
noctumal haemoglobinuria. Laneet 1994; 343: 357.

5. Doyle J. tí ai. Does vitamỉn c  cause hemolysls ỉn premature ncwbom 
iníams? Resuits of a muỉticemer doubỉe-bỉind, randomàed, conirolỉed 
trial. J Ptdiatr 1997; 13<k 103-9.

Effeds on the Iddneys. A lth o u g h  re n a l im p a ỉrm e n t a sso - 
d a te d  w ith  e x c e ss iv e  o x a la te  e x c re tio n  h a s b e e n  re p o rte d  
w ith  la rg e  d o ses o f a sc o rb ic  a c id 1' 5 it  h a s b een  co n sid e re d  
th a t h e a lth y  p e rso n s c an  ìn g e st la rg e  am o u n ts o f a sc o rb ic  
a d d  w ith  re la tiv e ly  sm a ll Ln cre ase s in  o x a la te  e x c re tio n 4"* 
a n d  v v ith o u t a n  in cre a se d  r is k  o f o x a la te  sto n e  to rm a tìo n . 
A  stu d y  o f v ita m in  c su p p le m e n ta tio n  w ith  1 o r 2 g g iv e n  
d a ily  fo r 3 d a ys in  c a ld u m  sto n e -ío rm in g  p a tie n ts . an d  1 g 
g iv e n  d a ily  fo r 3 d ays in  h e a lth y  su b je c ts , ío u n d  th a t 
u rin a ry  o x a la te  e x c re tio n  a n d  th e  r is k  o f c a ld u m  o xa la te  
c ry s ta llis a tio n  in cre ase d  s ig n iíic a n tly  in  a ll g ro u p s . 7 A  p ro - 
sp e c tive  c o h o rt stu d y  ío u n d  th a t in cre a se d  v ita m in  c 
in ta k e  (o v e r 1 g d a ily ) vvas p o s itiv e ly  a sso d a te d  v v ith  th e  
r is k  o f sto n e  te rm a tio n ; a n  in c re a se d  r is k  w a s o b se rve d  
e ve n  a t lo v v e r in ta k e s  o f a b o u t 9 0  to  2 5 0  m g d a ily . T h e  r is k  
w a s ra ise d  fo r b o th  d ie ta ry  an d  su p p le m e n ta l v ita m in  c 
in ta k e . H o w e v e r, th e  re la tio n  b e tw e e n  v ita m in  c in ta k e  
a n d  sto n e  ỉo rm a tỉo n  h ad  em erg ed  o n ly  a fte r th e  in d u s io n  
o f d ie ta ry  p o ta ssiu m  in  th e  a n a ly s is , w ith  p o ta ssiu m  in ta k e  
p o s itiv e ly  a sso d a te d  vv ith  d ie ta ry  v ita m m  c in ta k e , b u t 
in v e rse ly  a sso d a te d  vv ith  sto n e  {o rm a tìo n . T h is  le d  th e  
a u th o rs to  co n c lu d e  th a t, v v h ile  lim itin g  d ie ta ry  v ita m in  c  
in ta k e  in  m en  w ith  c a ld u m  o x a la te  n e p h ro lith ia s is  vvas 

Ị u n w a rra n te d  (b e cau se  o f th e  h ig h  p o ta ssiu m  c o n te n t o f ị v ita m in  C - ric h  ĩo o d s ), su p p le m e n ta l v ita m in  c sh o u ld  be
! a vo id e d . 8
!
I ỉ . Reznik VM tí al. Does hỉgh-dose ascnrbíc acid accelerate renal íailure? N
Ị EryU Med 1980; 302: 1418-19.

2. Swaru RD, tí ai. Hyperoxaiuria and renaỉ insuttiđency due to ascorbic 
atíd administration duríng toiâl parenteral nutrition. Arm Ịttum  Med 
1984;100:530-1.

3. Balcke p. tí ai. Ascorbic acid aggravates secondary hypcroxalemta in 
patienu on chronic hemodialyãs. Ann Intem Med 1984; 101: 344-5.

4. Tsao c s . Ascorbíc acid administration and urínary oxalate. Artĩt lntem  
Med 1984; 101: 405-6.

5. Wandzilak TR. et ai. Elĩecĩ of high dose vỉtamỉn c  on urỉnary oxalate 
levels. J Urol (Bahhnơrr) 1994: 151: 834-7.

6. Curhan GC tt ai. Intake of vitamỉns B6 and c and the ĩisk of Iddney 
stones in vvomen. J Am Sac Ncphml 1999; 10: 840-5.

7. Baxmarưi AC tĩ ai. EỈIect of vitamin c suppỉements on urinary oxalate 
and pH in caldum stone-ỉorming patìents. Kidney ỉtu 2003; 63 :1066-71.

8. Tayỉor EN. et ai. Dietary ỉactors and the risk of inddent kỉdney stones in 
men:nevvinsightsaíter Ỉ4yearsof fol!ow-up. JAmSocNephrol2004; 15: 
3225-32.

P h . E u r . 8 :  (A sc o rb ic  A d d ). A  w h ite  o r a lm o st w h ite  
c r y s ta llin e  p o v v d e r o r c o lo u rle s s  c ry s ta ls  b e c o m in g  
d isc o lo u re d  o n  e xp o su re  to  a ir  a n d  m o is tu re . F re e ly  so lu b le  
in  v v a te r; sp a rin g ly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  in  
w a te r h a s a  p H  o í 2 . 1  to  2 . 6 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te a  fro m  lig h t.
U S P  3 6 : (A sc o rb ic  A d d ). W h ite  o r s lig h tly  y e llo v v  a y s ta ls  o r 
p o vvd e r. O n  e xp o su re  to  lig h t, it  g ra d u a lly  d a rk e n s . In  th e  
d ry  S ta te , is  re a so n a b ly  sta b le  in  a ir , b u t ìn  so lu tio n  ra p id ly  
o x id is e s . S o lu b le  1 'in  3 o f v v a te r an d  1 ỉn  4 0  o ỉ a lc o h o l; 
in s o lu b le  in  c h lo ro ío rm , in  e th e r, an d  in  b e n ze n e . S to re  in  
a irtig h t c o n ta in e rs . P ro te c t b o m  lig h t.

Calcium Ascorbate ỊBANM, HNNMI
Ascorbate de Caĩcium; Ascorbato i cálcico; Àskorban ; 
vápenatý dìhydrát: Calcii Ascorbas; Calcii Ascorbas' 
Dihydricus; Calcium, ascorbate de; Caldumascòrbah E3Ọ2j 
Kalcio askorbatas; Kalciumaskorbat; Ralcium-asđccrbát; 
Kalsiumaskorbaattì; Kanbunỉí AcKopổaT. 
(G6H70 s)jCa^H2O=4263 
CẢS —  5743-27-1
UNII —  183E4W213W (calờum  ascorbate dihydrate); 
J96U0ZD4Y6 (anhydrous calcium ascorbate).

P h a rm a c o p o e ia s . In ơũn., E ụ r^ ịsc c  p. vii), and u s .

P h . E u r . 8 : (C a ld u m  A sc o rb ã te ). A  w h ite  o r s lig h tly  
y e llo v v ish  c ry s ta llin e  p o w d ẽ r.;'F re e ly  so lu b le  in  vva ten  
p ra c tic a lly  in s o lu b le  in  a lc o h o li A  1 0 %  so lu tio n  in  vva te r h a s 
ã  p H  b e tv ve e n  6 . 8  an d  7 .4 . S tõ re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te c t b o m  lig h t . ■ ’
U S P  3 6 : (C a ld u m  A sco rb a te ỵ ! A ' v vh ite  to  s lig h tly  y e llo v v , 
p ra c tic a lly  o d o u rle ss , p o w d ẽ r. F re e ly  so lu b le  in  vva te r 
(a b o u t 1 in  2 ) ; s lig h tly  so lu b le  in  a lc o h o i; in so lu b le  in  e th e r. 
p H  o f a 1 0 %  s o lu tio n  in  w a te r is  b e tw e e n  6 . 8  an d  7 .4 . S to re  
in  a irtig h t c o n ta in e is . P ro te c t b o m  lig h t

Sodium Ascorbate IBANM, riNNỊ 
Ạsciqrbạte de sodium; Ascorbate sodique; Ascorbato de 
sodiơ;'Ascorbato sỗdicộ;̂  Askọrban sodný; Ẽ301;.Mono- 
sọdium L-Ascorbate; Natrii Ascorbas; Natrio askorbatas; 
Natriumascòrbat;' Natriumaskorbaatti; Natriumaskorbat; 
Nátrium-aszkorbát; HaTpvin AcKopóaT. 
3-OxcK-gulofuranolaaone sodiurn enolate.
0 ^ 7 ^ = 1 9 8 . 1  
Ớ S ^ m - 0 3 - 2 .  ■:■■■■
UNII —  S033ĨH8359: -

P h a rm a c o p o e ia s . In  Chin., Eur. (se e  p . VÌĨ), a n d  u s .

P h . E u r . 8 :  (S o d iu m  A sc o rb a te ). A  vv h ite  o r y e llo v v ish  
c ry s ta llin e  p o vvd e r o r c ry s ta ls . F re e ly  so lu b le  in  vva ten  
sp a rin g ly  so lu b le  in  a lc o h o l; p ra c tic a lly  in so lu b le  ÚI 
d ic h lo ro m e th a n e . A  ừ e sh ly  p re p a re d  1 0 %  so lu tio n  in  
vva te r h a s  a  p H  o ỉ 7 .0  to  8 .0 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te c t b o m  lig h t.
U S P  3 6 : (S o d iu m  A sc o rb a te ). W h ite  o r v e ry  fa in tly  y e llo v v , 
o d o u rle ss o r p ra c tic a lly  o d o u rle ss , c ry s ta ls  o r a y s ta llin e  
p o vvd e r. O n  e xp o su re  to  Iig h t it  g ra d u a lly  d a rk e n s . S o lu b le  1 
in  1 .3  o f v v a te r; v e ry  s lig h tly  so lu b le  in  a lc o h o l; in so lu b le  in  
c h lo ro ío rm  a n d  in  e th e r. p H  o f a 1 0 %  so lu tio n  in  w a te r is  
b etvveen  7 .0  a n d  8 .0 . S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
h o m  lig h t.

Uses and Adminỉstratíon
V ita m in  c, a v v a te r-so lu b le  v ita m in . is  e sse n tia l fo r th e  
sy n th e s is  o ỉ  c o lla g e n  an d  in te r c e llu la r  m a te ria l. V ita m in  c  
d e íìd e n c y  d e v e lo p s w h e n  th e  d ie ta ry  in ta k e  ìs  in a d e q u a te . 
I t  is  ra re  in  a d u lts , b u t m ay  o c c u r in  in la n ts , a lc o h o lic s , o r 
the  elderly. Deíìciency leads to  the  devclopm ent of a well- 
d e fln e d  sy n d ro m e  kn o vvn  a s s c u rv y . T h is  is  c h a ra c te rise d  b y  
c a p illa ry  h a g ilit y , b le e d in g  (e s p e c ia lly  fro m  sm a ll b loo d  
ve sse ls  a n d  th e  g u m s ), n o rm o c y tic  o r m a c ro c y tic  a n a e m ỉa . 
c a rtila g e  a n d  b o n e  le s ỉo n s . an d  s lo w  h e a lin g  o f vvo u n d s.

V ita m in  c is  u sed  in  th e  ư e a tm e n t an d  p re v e n tio n  o f 
d e h d e n c y . I t  c o m p le te ly  re v e rse s  sym p to m s o f d e h d e n c y . It  
is  u s u a lly  g iv e n  o ra lly . th e  p re íe rre d  ro u te , a s a sc o rb ic  a d d . 
A sc o rb ic  a d d  o r so d iu m  a sc o rb a te  m a y  be g iv e n  
p a re n te ra lly , p re íe ra b ly  b y  th e  in tra m u s c u la r ro u te , b u t 
a lso  b y  th e  in tia v e n o u s  o r su b cu ta n e o u s ro u te s . D o ses o f 25  
to  7 5  m g d a ily  in  th e  p re v e m io n  o f d e h d e n c y , an d  2 5 0  m g 
o r m o re  d a ily  in  d iv id e d  d o ses fo r th e  ư e a tm e m  o f 
d e S ã e n c y , h a v e  b e e n  re co m m e n d e d .

Oral ascorbic add 10 0  to 2 0 0  mg daily may be given with 
desíerrioxamine in the treatment oỉ padents vvith chronic 
iron overload, to improve the chelating acúon of desỉerri- 
oxamine, thereby increasing the excretion of iron (see 
p. 1544.1); to reduce toxidty ascorbic add should not be 
started until 1 month after startìng desíerrioxamine. 
Ascorbic add should be given separately bom lood since it 
can enhance ữon absorption. In íron deỉidency States 
ascorbic add iỉ used to increase gastrointestinal iron 
absorption and ascorbic add or ascorbate salts are thereíore

Breast íeeding. V ita m in  c  is  e xc re te d  in to  b re a st m ilk  an d  
th u s su p p lie đ  to  b re a st- íe d  in la n ts . W o m e n  in  d e ve lo p in g  
c o u n trie s  h a v e  s ig n ih c a n tly  lo v v e r c o n c e n tra tio n s  o f a sco r- 
b ic  a d d  in  th e ir  b re a st m ilk  co m p ared  w ith  th o se  in  d e v e l-  
o ped  c o u n trie s , 1 a n d  se a so n a l v a ria tio n  in  co n su m p tio n  o ỉ 
fo o d s ríc h  in  v ita m in  c le a d s to  v a ria b le  a m o u n ts o í a sco r- 
b ic  a d d  in  b re a st m ilk . 2 S u p p le m e n ta tio n  w ith  h ig h -d o se  
a sc o rb ic  a d d  (1  g d a ily  fo r 1 0  d a y s ) le d  to  s ig n iS c a n t 
in c re a s e s  in  b re a s t-m ilk  c o n c e n tra tio n s  in  b o th  E u ro p e a n  
an d  A h ic a n  w o m e n ;‘ h o v v e v e r, th e  o v e ra ll e ffe c t w a s 
m o d est in  E u ro p e a n  vvo m en  co m p are d  v v ith  a th re e ỉo ld

Effeds on mortolity. th e re  is  so m e su g g e stio n  th a t se ru m  
a sc o ib ic  a d d  c o n c e n ư a tio n s a re  in v e rs e ly  re la te d  to  a ll-  
cau se  m o rta lity ; 1"4 se ru m  le v e ls  w e re  a lso  in v e rs e ly  re la te d  
to  ca n ce r m o rta lity  in  m en  b u t n o t in  vvo m en . 1' 3 H o vve ve r, 
a  m e ta -a n a ly s is  o f 3 stu d ie s  ỉo u n d  v ita m in  c su p p le m e n ta - 
tio n  to  h a v e  n o  b e n e fit o n  m o rta lity  in  e ld e rly  p e o p le . 5 A  
sy ste m a ric  re v ie v v  o f a n to x id a n t su p p le m e n ta tio n  in  a d u lts  
a lso  fo u n d  n o  s ig n iỉic a n t e ffe c t o n  m o rta U ty  b o m  stu d ie s  
in  vvh ich  v ita m ln  c w a s u se d  e ith e r s in g ly  o r w ith  o th e r 
a n to x id a n ts ; 6 sm a ll b e n e S d a l e ữ e c ts o r la rg e  h a rm fu l 
e ỉỉe c ts  c o u ld  n o t b e e x d u d e d , a n d  s in ce  v ita m in  c can

The Symbol t  denotes a preparation no longer actívely marketed
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a ỉso  a c t a s a  p ro -o x id a n t. íu ith e r  s tu d ie s  sh o u ld  m o n ito r 
d o s e ly  tò i a n ỹ  h a rm .

1. Lorú CM, rt tL  vitim ỉn c status knd mortalỉíy in u s ađults. Am ỉ  ơ b ỉ 
Nmr 2000; 72: 139-45.

2. stmon JA. Relaiíon of leram ucorbic add to moniRty unonf us 
aduhx. J Am Cott Niar 2001; 20 :255-63.

ỉ .  Khaw t-T. «a/.R dadonbetw een  pitnna «aKtotc»ddandmoiTiflty In 
men and women in EHC-Norfotk proapeotve study: a. peoipealae 
papulukm smdy. iMMtt 2001; 357: 657-63.

4. nẽtcber AB. tt tl. Antknddant vtumirư and morullty in okler penonc 
to d tn p  b o n  the nutridon add-oo study to the Medkal Research 
Coundl Trtal of Assessmenl and Management af Older Prople tn the 
Conununity. Am J ơ in  Nhít 2003; 7 k  999-1010.

5. Ncss A. t ì  al. Roỉe (rf andoxidant vitanthu in prcveniion o/ 
caidtovaxular <fl»CTS«. 3M J1999; 319; 577.

6. BjeUkovic G .« <ư. Antknddant supplements for prevention ol tnonality 
in heahhy paitklpants and padents with vatiotis cKseases. Available in 
The Codũane Datábase oi Synematic Revtews Issue 2. Chichester. John 
WDey; 2008 (accessed 18/06/08).

E ffs d s  o n  th e  te e th . A  re p o rt o f d e n ta l e n a m e l e ro ã o n  
a ttrib u te d  10  th e  d a ily  in g e stio n  o ỉ c h e w a b le  a sc o rb ic  a d d  
ta b le ts  o v e r a p e rio d  o t 3 y e a rs . 1 T h e  ta b le ts  lo w e re d  th e  
p H  o f th e  s a liv a  to  a le v e l a t w h ic h  c a iđ u m  w a s lo s t fro m  
th e  to o th  e n a m e l.

I .  Ghi n u  JL . Denuỉ erosỉoti resuỉting {rom chewabỉe viưmin c  ublecs. J 
A m  Dc m Abo c  ỉ 983; 107; 253-6.

in te r íe re n c e  w W i la b o r a io ry  te s ts . A sc o rb ic  a đ đ . a  s tro n g  
re d u d n g  a g e n t, in te r ỉe re s  w ith  la b o ra to ry  te sts  in v o lv in g  
o x id a tio n  a n d  re d u c tio n  re a c tìo n s . P a lse ly -e le v a te d  o r 
ía is e -n e g a tiv e  te s t re s u lts  m a y  b e o b ta ín e d  h o m  p la sm a , 
ía e c e s , o r u r in e  sa m p le s d e p e n d in g  o n  su  c h  ta c to rs a s th e  
d o se  o ỉ a sc o rb ic  a d d  a n d  sp e d h c  m e th o d  u se d .

P o rp h y ría . T h e  D ru g  D a ta b a se  to r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A P O S ) a n d  
th e  P o ip h y r ia  C e n tre  S w e d e n , d a s s iS e s  a sc o rb ic  a d d  as 
n o t p o rp h y rin o g e n ic  it  m a y  b e u se d  a s a  d iu g  o f f iis t  
c h o ic e  a n d  n o  p re c a u tío n s  a re  n e e d e d . 1

1. The Drug Daubese íor Acute Porphyria. AvaQabte au http://www. 
dni8S-porphyria.org (accessed 07/10/11)

Interactions
F o r th e  e S e c t o ỉ a sc o rb ic  a d d  o n  v a rio u s  d ru g s see  u n đ e r 
d e s ỉe n io x a m in e  (p . 1 5 4 7 .3 ), h o rm o n a l c o n tra c e p tiv e s  
(p . 2 2 4 4 .1 ), H R T  (p . 2 2 5 1 .2 ), Q u p h e n a ã n e  (u n d e r 
C h lo rp ro m a á n e , p . 1 0 5 3 .3 ), a n d  v v a ría rin  (p . 1 5 3 5 .3 ). 
A s c o ib ic  a d d  m a y  in c re a ỉe  th e  a b so rp tio n  o f iro n  in  iro n -  
d e h d e n c y  S ta te s. O m e p ra zo le  m a y  a ĩte c t th e  b io a v a ila b ility  
o f d ie ta ry  v ita m in  c (se e  M a la b so rp ú o n , u n d e r O m e p razo le . 
p . 1 8 7 0 .2 ).

Pharmacokinelics
A s c o ib ic  a d d  i ỉ  re a d ily  a b so ib e d  b o m  th e  g a s tro in te s tin a l 
tr a d  a n d  is  v v id e ly  d is trib u te d  in  th e  b o d y  ó ssu e s . P la sm a  
c o n c e n tra tio n s  o ỉ a sc o rb ic  a d d  ris e  a s th e  d o se  in g e ste d  is  
in c ie a s e d  u n t ìl a  p la te a u  is  re a c h e d  w ith  d o se s o ỉ ab o u t 9 0  to  
1 5 0 m g  d a ily . B o d y  S to re s o f a sc o rb ic  a d d  in  h e a lth  a re  
a b o u t 1 .5  g a lth o u g h  m o re  m a y  b e  sto re d  a t in ta k e s  a b o v e  
2 0 0  m g  d a ily . T h e  c o n c e n tra tìo n  is  h ig h e r in  le u c o c y te s  a n d  
p la te le ts  th a n  in  e iy th ro c y te s  a n d  p la s m a . In  d e ũ d e n c y  
S ta te s th e  c o n c e n tra tio n  in  ỉe u c o c y te s  d e d in e s  la te r a n d  a t a  
s lo w e r ra  te . a n d  h a s  b e e n  c o n s id e re d  to  b e  a  b e tte r c rite r io n  
fo r th e  e v a lu a tio n  o f d e S d e n c y  th a n  th e  c o n c e n tra d o n  in  
p la sm a .

A sc o rb ic  a d d  is  re v e rs ib ly  o x id ise d  to  d e h y d ro a sc o ib ic  
a d d ; so m e  is  m e ta b o lise d  to  a sc o ib a te -2 - s u lla te , w h ic h  is  
in a c t iv e , a n d  o x a ỉic  a d d  w h ỉc h  a re  e x c re te d  in  th e  u r in e . 
A sc o rb ic  a d d  in  e x c e ss  o f th e  b o d y 's n e e d s is  a lso  ra p id ly  
e lim in a te d  u n ch a n g e d  in  th e  u r in e ; th is  g e n e ra lly  OCCUIS 
w ith  in ta k e s  e xc e e d in g  1 0 0  m g  d a iỉy . A sc o rh ic  a d d  c ro sse s 
th e  p la c e n ta  a n d  is  d is tr íb u te d  in to  b re a st m ilk . I t  is  re m o ve d  
b y  h a e m o d ia ly s is .

Human Requirements
A  d a ily  d ie ta iy  in ta k e  o f a b o u t 3 0  to  1 0 0  m g  o f v ita n ú n  c  h a s 
b e e n  re co m m e n d e d  ỉo r  a d u ỉts . T h e re  is , h o w e v e r, w id e  
v a ria tio n  in  in d iv id u a l re q u iie m e n ts . H u m a n s a re  u n a b le  to  
ỉo n n  th e ir  o w n  a sc o rb ic  a d d  a n d  so  a  d ie ta iy  so u rc e  is  
n e c e ssa rỳ . M o st d ie ta ry  a s c o ib ic  a d d  is  o b ta in e d  frw n  ír u it  
a n d  v e g e ta b le  so u rc e s ; o n ly  sm a ll a m o u n ts a re  p re se n t in  
m ilk  a n d  a n im a l tis s u e s . R e ỉa t iv d y  t íc h  so u rc e s in d u d e  ro se  
h ỉp s  (ro se  ỉr u it ) , b la c k  c u rra n t, d tru s  ír u it s , Ie a ỉy  v e g e ta b le s, 
to ĩn a to e s , p o ta to e s , a n d  g re e n  a n d  re d  p e p p e rs .

A sc o rb ic  a d d  is  re a d iỉy  d e stro y e d  d u rin g  c o o k in g  
p ro c e sse s . C o n s id e ra b le  lo sse s  m a y  a lso  o c c u r d u rin g  
sto ra g e .

G e n e ra l re íe re n c e s .
1. DeracĐe F, Baron B. Vhamtai C’ \t sưppleiDenution neoessary for 

opúmaỉ health? J Aỉtem Compkmatí iừ ẩ  2008; 14: 1291-8.
2. Berger MM. Ylurnỉn c requỉrements ỉn parènteraỉ nuoỉtỉoa. 

GtiStroutìeiVỈO0 2 OQ9; 137 (suppắ)ĩ S70-S78.
3. Lykkedelđt J, Pữuỉsen HE. ỉs vitamln c  ỉuppỉemencadon beneữcUÍ? 

ĩxisnns learned from nndunỉsed conooDed trỉals. Br J Ntữr 2010; 103: 
1231-9.

IK  and us racommended dietary ừdake. In  th e  U K '
d ie ta ry  re ỉe re n c e  v a ỉu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  pub - 
liỉh e d  fo r v ita m in  c  a n d  s im ila r ly  in  th e  U S A  re co m - 
m e n d e d  d ie ta ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  s e t 1 D iS e r-  
in g  a m o u n ts a re  re co m m e n d e d  fo r in ỉà n ts  a n d  c h ild re n  o f 
v a ry in g  a g e s, ỈO T a d u lt m a le s  a n d  ỉe m a le s , a n d  ỉo r  p reg - 
n a n t a n d  la c ta tin g  w o m e n . In  th e  U K  th e  re ỉe re n c e  n u tr i-  
e n t in ta k e  (R N I) is  4 0  m g  d a ily  ỉo r  a d u lt m a le s a n d  íe m a le s  
a n d  th e  e s tỉm a te d  a v e ra g e  re q u ire m e n t (B A R ) is  3 0  m g 
d a ily . In  g e n e ra l th e  a m o ũ n t re co m m e n d e d  in  th e  U S A  to r 
an  ag es a n d  g ro u p s is  h ig h e r th a n  th a t se t in  th e  U K ; th e  
R D A  is  9 0  m g  d aU y ỉo r  m e n  a n d  7 5  m g  d a ily  fo r ìv o m e n . 1 

T h e  R D A  is  in c re a s e d  in  sm o k e rs b y  35  m g d a ily . T h e  to l-  
e ra b le  u p p e r in ta k e  le v e l is  2 g  d a ily .J  T h e  E A R  is  7 5  m g 
d a ily  fo r m e n  a n d  6 0  m g  d a ily  fo r w o m e n .

1. DoH. Oietary rtíertDCT valucs for íood encigy and nurricms lor the 
United X3ngdomỉ repoĩt oỉ the pând OĐ <tteury tderence vahies <rf tbe 
oommỉttee on medỉcal aspects o i fòod poỉky. Rgport om Health andsodoỉ 
ntbỷeet1 41. London: HMSO. Ỉ99Ỉ.

2. Sundng Commỉttee on the SdentỉBc Bviluatỉon of Dỉeury Reíerence 
hntkes oi the Food and Nutrỉtỉon Board. Dtetary Referma Ịntaka for 
vttomùt c  vitomm E, selmium. and atrounoids. Washingum DC: Nadonaỉ 
Academy Press, 2000. Aỉso avaỉlalrie au hap://www.nãp.edu/openbouit. 
phpTisbn«0309069351 (aecessed 21/07/08)

Preparations
P ro p rie lo ry  PM pQ rahons (d e u iỉs  a re  g ive n  in  V o lum e B )

Sing la-in grm Sent Prap q ro lio n s. Arg.: C -V iu m in ; C e llsk in la b  
Seru m  1 5 ; C e w ia* C itro c o la ; C iơ o v ita Ỷ ; G y n e B x ; R ed o xo a ’ 
U ro sed ac V ic e n rik ; V i ta  F iz z  C ; AustraL: C a i C ; R e d o xo n ị; 
Sugadess C ; V a g iC a re ; Austria: A sc o rb in ; C -V it; C e-Lim o ; 
C eb io n ; C eteb e ; C evito L' bovìton  V ita m in  C ; M d -C tv  Bdg.: C- 
W ill; C e tam in e ; C e v i-d ro p st; M e g a v itin -C ; R e d o xo n t: 
R ed o xo n ; U psa C ; Bros.-. A c e in a ; A ce ro g rip  C ; A c tiv e  C ; B io - 
c C e b io n ; C e g ỉe n ; C e n e v ic  C e tiv ic  C e to ĩo n e t; C e v ita ; C ev i- 
to n t; C e v rin ; C iư o p le x ; C itro v it; C o ristin a  V lta m in a  C ; E n e rg il 
c  Fo n to -V it C+ ; IB d ra d d  C 2 0 ; H yd ra d d ; R ed o xo n ; V ag i c  V I- 
C e ; V ita d n ; V ita n iic e ; V ita xo n  C ; V ite /g y l C ; CanaL: A p o -C ỷ; 
A sco ib p le x ; B io -C ; c  1 00 0 ; c  3 0 0 0 f; E s te r-C ; P o rm u la  1 B io - 
c t ; F o n n u la  2 B io -C -h  F o n n u la  2Ỳ. In f IC f ; K y o lic  Fo rm u la  
103+7 L iq u i C +7 M eg a-C ; O rti C +7 P o ly  C ; P re ve g yn e ; ProA ava- 
n o l C +7 R ed o xo n ; R e v ito n u s C +7 S co ib a ta te +7 S u p e r c  Sup er 
L S N t; T im e  R e l V it C +7 U PC +7 V ỉd cs Y ita m in  c  O ran g e ; Chile: 
CebioiK Crevet U  Crevet' E s v it C ; M in ta v it-C ; N ecta C ; Sem m  
15 ; V ita c  V ỉtạ se v c  China: D a W ã  X in  (& & % ); G ao X i (X  
# ) ; J la  X in  ( » « t ) ; R ed o xo n  ( * « # ) ;  U psa c  (# # # ■ ); W d  
n  Y ỉn  (ÌỀ # B }; x in  W ã  Xi (ề iẾ Ĩẫ ); Cz: A d d itiv a ; C -V ita m in ; 
C e lasko n ; Denm.: B io -C ; C -Tabs+ ; M ega C ; V ita  C are  C -Long+ ; 
Pin.: A sco rb in +7 B io -C -V ita in in t; C -v ú n in ; C e v i-T a b st7 Pore- 
m ax-C ' Pr.: La ro sco rb in e ; V itasco rb o L' Ger.: Ascoreữ; A sc o rv it 
C eb io n +7 C eteb e ; Po ru m  C +7 H en n es C e v itc  M a ca lv ỉt+ ; Pascor- 
b in ; V a g i-C  Gr.: A sco rb in e ; C e b io n ; P a sc o ib in ; R e d o xo a  
V ic e t v ư o rd t; V ito ia n g e ; Bong Xong-. C ecap ; C e lin t ; C e tri- 
n e ts ; C e v it+7 C e v izo +7 C ham ps Ju n io r+ ; O b io n t; D e lro sa ; 
P la v e n e st; P o ten -C ee+7 R ed o xõ n +7 V o ran g e ; Hung.: B e re s C ; 
C eb io n ; C eteb e ; H en n es C e v itt: V ita sc o rt; lndia: A d co n ; 
A q u aso l C ; A q u aso l C eezed ; B e x -C ; C -V it; C eco n ; C e lin ; C e ll- 
c P ru tce e ; Im m u n e x; L im ce e ; L in c e e ; S u kce e ; tndon.: A sko r- 
b in ; B e ka m in  C ; B U e rce ; C a n d y v it-C ; C eb io n +7 C e e lin ; 
C ham ps C ; E v e r Ce+7 E x tra c e ; F it- C ; p lav e tte s; S a n ko ib in ; 
S co tTs C h e w y v it C ; Sw eeta  C ; V ic e e ; V ĩta d m in ; V ita lo n g  c 
T R C ; V lta m e x C +7 X o n -C e ; Z e v it C ; Ir t:  H abborange V itam ln  
C ; R ed o xo n +7 R u b e x ; b ra e t  C -T a m in ; C500+7 M o vip rep ; 
R ed o xo n ; ỉtaL: A d d iv ita ; A g ru v it' B io -C L' c  M o n o v itt; C -Tard ; 
C e b io n ; C im ille ; D u o -C +7 D yn ap h o s C ; R e d o xo n ; U n iv it ; V ỉd ; 
Jpn: H ice e ; Malaysia: A sco tb in +7 C ecap ; C e e lin +7 C h ew ette ; 
C itre x  V ỉta m in  C ; U pha C ; V lta  C ; Mex.: A c tiv c  C ; C -M essel; 
C e -V l-S o l+7 C e v a lỉn ; P e m ip rim ; G om as G ard e G ; N o ra to q u in ; 
O x ita l C ; P o ly  C ; R am y C E ; R e d o xo a ' Sm esm in ; M o n .: P reve- 
g yn e ; Neth.: C -W ill; D a y v ita l; Norw.: B io -C  N yco p lu s C -v it- 
a n ũ n ; NZ: R ed o xo n ; Phũỉpp.: A -C e e ; A lk a -C ; A sco n v ita ; 
A so o tb in ; A sco rce e ; B o n a le t-C e e ; C -4 -K id s ; C a lceb o n e : C a l- 
d m ed ; C areZ ee ; C e -V i-S o l; C e co n ; C ee-p ro tect; C e rH n ; Cee- 
n e rg y ; C e e tru s; C etrasob  C e trin e ts ; C h evvette  c C h ỉlc e c  c h ll-  
v it-C e e ; C itru d n ; C ix to r C lu s iv o l P o rv e r Q  D a y-C -V ỉt; 
D aycee ; E co n o C ee ; E sv ice e +7 E x c e l c  E Z Z -C  F e m -C ; Ico n cee ; 
In ô íe -V lt; M ed cee; M y re v it-Q  N eo -C ; N u tra -C e e ; N u trícee ; 
Ped cee ; P e d ia ỉo ita n -C  P o ten -C ee ; P ro v it-C e e ; S u p ra v it-C +7 
T ro p ice e ; V am cee ; V l-C e é ; V ỉta -P ro ce e ; Z e rru ce e ; P o í: A sco r- 
gem ; A sc o rv ita ; C eb io n ; C e te b c ; C e v ik a p ; Ju v it ; M o no vitan  
C +7 V lc e ía r; V lu -G e m  c ;  PorL: A n ti-ru g a s C +7 C N e rg il; Ceb io- 
lo n ; C e b io n ; C eco n +7 C e c rìs in a ; R e d o xo n ; V ĩta m in a c  R e ta rd ; 
3 0 vh i C +7 Bia.: A sc o v lt (A c xd bk t ) ; C e lasco n  (QenacKOH); 
C etebe (C e re 6 e ); C e v ika p  (Ile a im n ); C it ia v it  (IỊH TpaaH T); R ost- 
v it  (P o c iB K T ); U p sav ỉt V lta m in  c  (y n c a a irr BnaM HH C ); V ag i- 
n o n n -C  (BarHHOpM -C); s ^ f r .:  S co rb e x ; V ita ỉo rce  C +7 V ita ỉo rce  
M assU -C +7 Singapore: A c tiv e  C ; A sc o ib ín ; B U e rce ; Cebionc 
C e e lin ; C ham ps C +7 D a n d m in -C ; P la v e tte s+7 G um m i K in g  (VU  
C ); EQ gh-C  R ed o xo n +7 V o ia n g e : Spain: C e b io n ; C iư o v it+ ; 
R e d o xc  R ed o xo n +7 Swed.: C -v ú n in ; Id o -C ; Switz.: Cetebe; 
D em o v it C ; R e d o xo n ; V ita ce n  c  Thai.: Ascse 5 0 0 ; B io -C ; c 
M o n : C -C o ate d ; C -M ic  C -W ill; C B E ; C ib ic  F a -c f7 H ĩce e ; 
M A G -C ; M a n ce v it+7 M ed -C ; M ita -C ; M ym in  C : S vreetcee ; 
T e d đ y -C  V -C +7 V lo  C ; V ỉt c  F n c  V it C -M ile ; V ita c e e ; V lu d -  
m in ; V lta m in  C e e ; Z ee ; Turk.: C -p la n : E s te r V ỉt ; H eim ess 
C e v itt; M o n o v ỉt-C ; N atro l o  R e d o xo n ; V a g i-C ; V ita b io l C ; u x .  
B u S e re d  c  5 0 0 ; B u ổ e re d  C ; H a lib o ran g e  H alib o n b o ns; 
R ed o xo n ; ukr.: C e lasko n  (U enacx0 B )+7 C yd o  3 F o rt (ỉln o io  3 
® o p r); V ag in o n n  c  (Bam m pM  C); USA: A sco -C a p st; A sco d d ; 
A sco r; C econ+ ; C e n o la te t; C e v i-B id +7 C hevtr-C ; D u ll-C ; H a lls

Deíense; N'lce Vìtamin  C; Sunldst" Vlta-G* Veneĩ.: Cebion; 
Cevax; Cevit; Vitadyn C; Vitrexon.

MukKngrediant Praparalions. Numerous preparations are llỉtec 
in Volume B.

U sad a s  an  a d Ịu n d  int. Arg.: Anemidox ultnu Anemidox-Fer- 
rum: Anemidox-Solutab; Ferdromaco; Ferro Folic Ferrocebri- 
na: Hieiro Folico; Hierro Plus+7 Iberob Rubiron- Sideralce: 
Tardyíeion: Austral.: Bio Iron; PAB; Penograd C; hon Max 
Auitriar. Perretab; Losíerron; Belg.: Perõ-Grad; Losỉerron 
Bros.; Cobaldoze+7 Combừom Dobiron; Fenocomplex; Ferro- 
plex; Iberin Polico; Iberol; ũoban; Novoíen SuUato Ferrosc 
Composto; Canad.: Neo-Fer CF; Palaler CF; Chile: Conỉer 
Ferranem; Ferranim; Ferro Vitaminico+7 PolUen Iberol Foli 
co+7 Iberolt; Ci: Ferro-Folganuna; Losferron+7 Sorbiíer; Taĩ' 
đyíeron-FoL' Tardyíeron; Pin.: Duroíeroa Pr.: Bio-Fer+ 
Pero-Grad vitamine C; Tardyỉeron Tardyỉeron: Tlmoỉerol 
Ger.: Perro-Polgamma; Kendural C; KenduraJ-Foi-500+7 Los 
íeiron: Tardyíeron-Fol; Tardyíeron; Hong Kong. lberet-Folicf 
Iberett; Hưng.: Perro-Polgamxna; Ploradix; SorbUer; Tardyier 
on-Fol; India: Aiamin-pez; Anemidox; Autria Camyl-PE 
Conviron-TR; Hematrine; Hepasulest; Sideriol; Indon.: Adler 
Bioferron; Bionemi; Biosanbe; Dasabion; Emibỉon; Emineton 
Fercee; Peritrin; Ferofort; Habebiont; Hemalort: Hemaratt 
CE+7 Hemobion; Iberet-Folìc Iberet; Inbion; Natabioa Neo 
gobion: Nephrovit-Fe; Nichobion; Nonemi; Nufagrabion-GM 
Nulagrabion: Odiron-C+7 Opibiom Ovabion; Prenamia; Prena 
Ún-DF; Sangobion; Sangoíer; Sangoviún+; Solvirral- Supra 
bion; Veroscan; Vica-NataL' Villron; Vitabion: Vitalex; Vito 
nal; Irt:  Perrograd C; Itaí.: Auxoỉert; Bioíeraỉ; Biogluíer 
Blustark+7 Crom; Cromatonỉeno; EBegyn; Ergon; Eriơopiu 
Perro Complex; FeiTOgrad C; Ferrograd Folic Ferrogyn 
Gloros; Losíẽưon; Megafen Monoíenot: Niíerex; Prontoíẽrro 
Sidervim: Malaysia: Iberet-Folic Opibion; Sangobion; Aíex. 
Autrin; Perro Folico: Pumarolt; Iberet+7 Iberolỷ; Neth.: Los 
íetron; Norw.: Duroíeron; Niíerex; NZ: Ferrograd C; Phữipp. 
Appetite OB: Iberet-Folìc Iberet; Imclen Macrobee witl 
Iron; Magniỉerron; Micron-C; Molvite with hon; Mulvitron 
Odiron-Ct; Sangobioa Sorbiíen TerraíeiTon; TríHEMIC; PoL 
Additiva Femim+7 Ascoíen Sotbiler Tardyferon-FoL’ Tardy 
íeron; Rus.: Fenules (<taw»K); Ferro-Folgamma (<beppo 
<bonu»oa); Perroplex (®epponaexc); Gyno-Tardyíeron (Thho 
rqutHỘepoH); Hemãtogen c  (ronrorea C); Hematogen c  Vit 
(roíaroreH c  Bma); Soibiỉer (CopỗHỘq)); S.Afr.: Autrìn+ 
Fero-Folic Fero-Grad+7 PoUglobin: singapore. lberet-FoIic 
Iberet; hon Melts; Neogobion; Odiron-C; Opibion; Sango 
bion; Swed.: Duroleron; Swừz.: Duoler Fol; Duoten Fero 
Polic Ferrascorbin+7 Kendural; Luíer+7 Thai: Gỉufer-C+ 
Iberet; Sangobionỷ; Turk.: Ferro-Vital+7 Gyno-Tardyíeron; Vi 
Fer, UK: Perrograd C; Ploradix; Ukr.: Penules (<KeHi0Jifcc)+ 
Gyno-Tardyíeron (rHHO-Tap/mộepoR); Sorbiíer (CopỗHỘep) 
Tardyíeron (TapmộqioH); USA: òhromagen FA' Chĩomãgei 
Fortẽ; Chromagen+7 Contrin; Peocyte; FeoGea- Fero-FÕU< 
Fero-Grad; perotrinsic Perralet 90; Perrex Fớne Plus+7 Fẹr 
rex Plus; Ferrogels Forte; Fetriru Fumatimc+; Hem Ft 
Hemaónic Plus; I-L-X; Icar-C Plus; hon 100 Plus; Irospac 
Livitrinsic-ff7 Multigen: NHerex Forte; NƯercx; Pronemi 
Hematìnic Tandem Plus; TL Icon; Tolhinic TriHEMIC; Tri 
magen+7 Tíinsicont; Vitagen Advance; Vitron-C; Vencz 
FefoL' Faro-Folic Ferroce B12; Fem>ce; Ferronorm; Hepaíc 
con B-12; Iberol c.

Phanno co p o eid  P rep ar ations
B P  2 0 1 4 : Ascorbic Add Injection; Ascorbic Add Tablet! 
Chevvable Ascorbic Add Tablets; Paediatric vitamins A, c  and 11 
Oral Drops; Vitamins B and c  Injectìon;
USP 36: Ascotbic Add Injectỉon; Ascorbic Add Oral Soluũor 
Ascorbic Add Tablets; OU- and Water-soluble Vitamins Capsuleỉ 
OU- and Water-soIuble Vhamins Oral Solutíon; Oil- and VVatei 
soluble Vitamins Tablets; Oil- and Water-soluble Vitamins Tvitl 1 
Minerals Capsuỉes; Oil- and Water-soluble Vitamins wúl 1 
Minerals Oral Solution; Oil- and VVater-sohibie Vltamins wit 1 
Minerals Tablets; Water-soluble Vìtamins Capsules; Watei 
soluble VUamins Tablets; Water-soluble Vhamlns with Mineral; 
Capsules; VVater-soluble Vitamins with Minerals Tablets; Zin ; 
and Vhamin c  Loxenges.

Vìtamin D Substances
Vrtamina BiíraMMHbi rpynriN D.

The teim vitamin D is used íor a range oi dosely relate 1 
sterol compounds inđuding alíacalddol. caldỉediol calc- 
triol, coỉecaldferol dihydrotachysteroL and eigocaldỉero . 
Newer vitamin D analogues include doxercaldỉero. 
ỉalecaldtrioL maxacaldtol, and paiicaldtol.

AKacalcỉdol ÍBAN, rlNNI
Alíacalddoium; Atfekalcidol; Alíakalcidolis; Alfãkalsidol 
Al̂ kalsldòli; EB-644; 1-a-Hidroxivitamina Dý la-Hydroxy 
cholecalòíerd; la-Hydroxyvitamiữ Đ3; la-OHDi Ạnbộa 
KajiW4nflon.
(SZ,7Q-9,10-Secocholesta-5,7,10(19Hriene-l <x3p-dioi.
C27H44Oj = 4 0 0 £  ■■■■■■■ ;
CÃS — 41294-56-8.
ATC — AI1CC03.

All cross-reíerences reíer to entries in Volume A
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ATC Vet— QAĨ1CC03 
UNIÌ —  URQ25Ự57Ị.

P h a rm a c o p o e ia s . In ơũn. and Eur. (see p. vii).
P h . E u r . 8 :  (A lỉa c a ld d o l). w h ite  o r a lm o st w h ite  c xy s ta ls 
v v h ic h  a re  s e n s itív e  to  a ir , h e a t, a n d  lig h t. P ra c tic a lly  
in s o lu b le  in  w a te n  h e e ly  so lu b le  in  a ỉc o h o l; so lu b le  in  ỉa tty  
o ils . K e v e rs ib le  iso m e ris a tio n  to  p re -a ỉỉa c a ld d o l ta k e s p la c e  
in  s o lu tío n , d e p e n d in g  o n  te m p e ra tu re  a n d  tim e . A c tìv ity  is  
d u e  to  b o th  o õ m p o u n đ s. S to re  a t 2  d eg rees to  8  d eg rẽes 
u n d e r a n  a tm o sp h e re  o f n itro g e n  in  a irtig h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e  u se d  
im m e d ia te ly . P ro te c t h o m  Iỉg h L

Ca!cifediol (BAN, USAN, riNNI
CaÌddìol;’ GalcifédfoỊ; Cálci^iolurnĩ Caldíediolum Mono- 
hydricumi -25rHidfoxicóleaìdfèroỊ;, 25-Hidroxivitatnina Dv  
2S-Hydroxycholec3ldferol; 25^Hydroxyvitamin; Đ ĩ; Kaldíé 
diol; Ralaíediol: .monõhydrát; Kaldfedlolis; Kalcyíediolr 
Kalỉiíedioli; 25 (̂OH)D3; U-32070E; Ka/ibu*4>eflMOji.
(5Z,7£}-9. ì O-Secocholesta-5,7,10(19)-triene-3(3,25-diol mono- 
hydrata ‘ Sii .
G27H^Oj,HP=41&7
CAS — 19356-17-3 (anhydrous calcikdiol); 63283-36-3 
(caicitedioi monohydrate).
ATC — Ạ11CC06. '
ATC Vet —  QAĩ ĨCC06. . _  .
'UNir— P6YZ13C99Q (caìciỊedol); T0WXW8F54E (antrydrous 
calctíèdlol).

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  u s.
P h . E u r . 8 :  (C a ld ỉe d io l). W h ite  o r a lm o st w h ite  c ry s ta ls  
v v h ic h  a re  s e n s it iv e  to  a ữ , h e a t, a n d  lig h t. P ra c tic a ily  
in s o lu b le  in  w a te n  fre e ly  so lu b le  in  a lc o h o l; so lu b le  Ú I ía tty  
o ils . R e v e rà b le  iso m e rís a tio n  to  p re -c a ỉd ỉe d io l ta k e s p la ce  in  
s o lu tio n , d e p e n d in g  o n  te m p e ra tu re  a n d  tú n e . T h e  a c tiv ity  
is  d u e  to  b o th  co m p o u n d s . S to re  a t 2  d eg rees to  8  d eg rees 
u n d e r a n  a tm o sp h e re  o f n ỉữ o g e n  in  a irtlg h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e  u se d  
im m e d ia te ly . P ro te c t {ro m  lig h t.
U S P  3 6 : (C a ld fe d io l). S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
fro m  lig h t.

Calritriol (BAN, USAN, riNNỊ
talatriolúm; 1 a^Dihidroxivítaminậ D ị Ị 25-. 

Dihydroxycholecaldíerol; 1 a25-pihydroxycholecaldferòl; 
la^-phi^roxỳvttạmin D i Kaldtrioĩ; Kâlcitriolis; Kaicytriol; 
KaisitrÌofc; ÍQịIsì&ỊoIì; Rq-21-5535; KanbiinTpnon.

• (5Z,7£)-910-Sẹccxí\o1esta-5,?;1 0(19)-triene-1 a3P.25-triol.
; •• r V' ; . .

CAS —  32222-06-3 (anhydròus); 77326-95-5 (monohydrate). 
ATC — A14CC04; D05ẠX03.
ATC Vet — QA11CC04; QD05AX03.
UNIỈ— FXC9231JVH.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  u s .
P h . E u r . 8 :  (C a ld t r io l) . W h ite  o r a lm o st tv h ite  a y s ta ls . 
P r a c t ic a lly  in so lu b le  in  vva ten  & e e ly  so lu b le  in  a lc o h o l; 
s o lu b le  ìn  fa tty  o ils . I t  is  s e n s itiv e  to  a ir , h e a t, an d  lig h t. A  
re v e rs ib le  iso m e ris a tio n  to  p re - c a ld tr io l ta k e s p la c e  in  
s o lu tio n . d e p e n d in g  o n  te m p e ra tu re  a n d  tim e . T h e  a c t iv ity  
is  d u e  to  b o th  c o m p o u n d s . S to re  a t 2  d eg rees to  8  d eg rees 
u n d e r a n  a tm o sp h e re  o f n itro g e n  in  a irtig h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e u se d  
im m e d ia te ly . P ro te c t fro m  lig h t.
U S P  3 6 : (C a ld t r io l). It  m ay  be a n h y d ro u s  o r c o n ta in  o n e 
m o le c u le  o ỉ h y d ra ú o n . w h i;e  o r a lm o st w h ỉte  c ry s ta ls . 
P ra c t íc a lly  in so lu b le  in  w a te n  íre e ly  so lu b le  in  a lc o h o l: 
so lu b le  in  e th e r an d  in  la tty  o ils . S to re  in  a írtig h t c o n ta in e rs . 
P ro te c t bom lig h t.

Coiecakiferol ỊBAN, riNNỊ
Activated 7-DehydrpcholesterQl; Cholécalciférol; Cholecalci- 
,;ferol; Gho.lealdférọlurni .ơ)olẹkaldferol; Orolekaiciíerolis: 
Cholẹkalcyferol; Colécaiaférol; Colecalctíêrolum; Koíekalcì- 
:feroli Kolékalstíèrol; Koleitalslíerolb Vitamin D i Vitamina D i 
d ỉ p B e ^ b ụ v x ị ì e i x i n ĩ i ^ ' . i  
:(5Zi7JÍ)-9,l6-SecodTolesta-5,7i10(19)-trien-3P-ol! • • 
£ » « 4 ^ 0 = 3 8 4 .6  

Í&&&--67-97-0.
ATC— AUCCOS.
ATC Vet ̂ "QA1ĨCC05.
UNỊb— 1C6V77QF41.

D e s c r ip t lo n . C o le c a ld ỉe ro l is  th e  n a tu ra lly  o cc u rrin g  ỉo rm  
o f v ita m in  D . I t  is  p ro d u ce d  fro m  7 -d e h y d ro c h o le ste ro l, a 
s te ro l p re se n t in  m a m m a lia n  s k in , b y  u lư a  v io le t irra d ia tio n . 
P h a rm o o o p o e ic is . In  Ckitt., Eur. (se e  p . v i i ) , Int., Jpn, ưs, an d  
Víít

Eur. a lso  in d u d e s  m o n o g rap h s fo r c o n c e n tra te s  in  a n  o ily  
ío rm , a  p o w d e r ío rm . a n d  a  w a te r-d is p e rs ib le  {o im . u s  a lso  
in d u d e s  a  s o lu tio n .
P h . E u r . 8 :  (C h o le c a ld ỉe ro l: C o le c a ld ỉe ro l B P  2 0 1 4 ). W h ite  
o r a lm o st w h ite  c ry s ta ls  w h ic h  a re  se n s id v e  to  a ir , h e a t, a n d  
lig h t. P ra c t ic a lly  in so lu b le  ỉn  w a te n  íre e ly  so lu b le  in  a lc o h o l; 
so lu b le  in  trìm e th y lp e n ta n e  a n d  in  ỉa tty  o ils . S o lu tio n s  in  
so lv e n ts  w ith o u t a n  a n to x id a n t a re  u n sta b le  a n d  sh o u ld  b e 
u se d  im m e d ia te ly . A  re v e rs ib le  iso m e ris a tio n  to  p re - 
c o Ie c a ld fe ro l ta k e s p la c e  in  s o lu tio n , d e p e n d in g  o n  
te m p e ra tu re  a n d  d m e . T h e  a c t iv ity  is  d ũ e  to  b o th  
co m p o u n d s . S to re  u n d e r n itro g e n  in  a ỉrtig h t c o n ta in e n  a t 
a  te m p e ra tu re  o f 2  d eg rees to  8  d e g re e s . T h e  c o n te n ts  o ỉ a n  
o p en ed  C o n ta in e r sh o u ld  b e  u se d  im m e d ia te ly . P ro te c t ử o m  
lig h t.
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  c a ld íe ro l o r v ita m in  D  is  
p re sc rỉb e d  o r d e m an d e d , C o le c a ld íe ro l o r E rg o c a lú ỉe ro l 
s h a ll b e d isp e n se d  o r su p p lie d .
P h . E u r . 8 :  (C h o le c a ld íe ro l C o n c e n tra te  (O ily  F o rm ); 
C h o le c a ld íe ro lu m  D e n sa tu m  O le o su m ; C o le c a lt íỉe ro l C o n - 
c e n tra te  (O ily  F o rm ) B P  2 0 1 4 ). A  so lu ú o n  o f c o le c a ld íe ro l 
in  a su ita b le  ve g e ta b le  o il. I t  c o n ta in s  n o t le s s  th a n  
5 0 0  0 0 0  u n ỉts /g . I t  m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  a s 
a m o x id a n ts . A  d e a r, y e llo w  liq u id . P ra c t íc a lly  in so lu b le  in  
vva te n  s lig h tly  so lu b le  in  d e h y d ra te d  a lc o h o l; m is d b le  w ith  
so lv e n ts  o f fa ts . P a rt ia l so lid iS c a tio n  m ay  o c c u r, d e p e n d in g  
o n  th e  te m p e ra tu re . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . 
P ro te a  h o m  lig h L  T h e  c o n te n ts  o f a n  o p en ed  C o n ta in e r a re  
to  b e  u se d  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt is  to  b e 
p ro te c te d  b y  a n  a tm o sp h e re  o ỉ n iư o g e n .
P h . E u r . 8 :  (C h o le c a ld íe ro l C o n c e n tra te  (P o w d e r F o rm ); 
C h o le c a ld íe ro li P u lv is ; C o le c a ld íe ro l C o n c e n tra te  (P o w d e r 
F o rm ) B P  2 0 1 4 ). I t  is  o b ta in e d  b y  d isp e rsin g  a n  o ily  so lu tio n  
o í c o le c a ld íe ro ! in  a n  a p p ro p d a te  m a trix  w h ic h  is  u s u a ỉỉy  
b ased  o n  a  c o m b in a tio n  o í g e la tin  an d  c a rb o h y d ra te s  o f 
su ita b le  q u a lity . I t  c o n ta in s  n o t le ss  th a n  ỈO O O O O u n its/g . I t  
m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  as a n to x id a n ts . W h ite  
o r y e llo w is h -w h ite , sm a ll p a rtìd e s . D e p e n d in g  o n  th e ir  
ío rm u la tio n , it  m ay  b e p ra c tic a lly  in so lu b le  in  w a te r o r m ay  
s w e ll o r ỉo rm  a  d isp e rs io n . S to re  in  w e ll- fille d  a irtig h t 
c o n ta in e rs . P ro te d  & om  U g h t. T h e  c o n te n ts  o f a n  o p en ed  
C o n ta in e r a re  to  b e  u sed  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt 
is  to  b e p ro te c te d  b y  a n  a tm o sp h e re  o f n itro g e n .
P h . E u r . 8 :  (C h o le c a lc U e ro l C o n c e n tra te  (W a te r-d isp e rs ib le  
F o rm ); C h o le c a ld le ro lu m  in  A q u a  D isp e rg ib ile ; C o le c a ld -  
íe ro l C o n c e n tra te  (V V a te r-d isp e rsib le  F o rm ) B P  2 0 1 4 ). A  
so lu tio n  o f c o le c a ld íe ro l in  a su ita b le  v e g e ta b le  o il to  w h ic h  
su ita b le  s o lu b ilis e rs  h a v e  b een  a d d e d . I t  c o n ta in s  n o t le ss  
th a n  1 0 0  0 0 0  u n its /g . I t  m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  
a s a n to x id a n ts . A  s lig h tly  y e llo w ỉs h  liq u id  o ỉ v a ria b le  
o p a le sce n ce  an d  v is c o s ity . H ig h ly  c o n c e n tra te d  S o lu tio n s 
m ay  b eco m e  d o u d y  a t lo vv te m p e ra m re s o r ío rm  a g e l a t 
ro o m  te m p e ra tu re . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . 
P ro te a  fro m  lig h t. T h e  c o n te n ts  o f a n  o p en ed  C o n ta in e r a re  
to  b e u se d  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt is  to  b e 
p ro te a e d  b y  a n  a tm o sp h e re  o f in e rt g as.
U S P  3 6 : (C h o le c a ld íe ro l). W h ite , o d o u rie ss  c r y s u ls . 
In so lu b le  in  w a te r ; so lu b le  in  a lc o h o l. in  c h lo ro ío rm . an d  
in  £ atty  o ils . M .p . a b o u t 8 5  d e g re e s . I t  is  a ữ e cte d  b y  a ir  an d  
lig h t. S to re  u n d e r n itro g e n  in  h e rm e tic a lly  se a le d  c o n ta in e rs  
a t a te m p e ra tu re  o f 8  d eg rees to  15 d e g re e s . P ro te c t h o m  
lig h t.
U S P  3 6 : (C h o le c a lc iỉe ro l S o lu t io n ). A  s o lu tio n  o f 
c o le c a ld íe ro l in  a n  e d ib le  ve g e ta b le  o il, in  p o ly so rb a te  8 0 , 
o r in  p ro p y le n c  g ly c o l. S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
h o m  Iig h t.

Dihydrotachysterol /BAN, riNN)

Dichysterol; Dihidrotakisterol; Dihidrotaquisterol; Dihydro- 
tachystérol; Dihydrotachysterolum; Dihydrotakisterol; Dihy- 
drotákysterol; Dihydrotakysteroli; ÍỊnrnnpoTaxMCTepon. 
(5£,7F,22£>-10a-9,10-Secoergosta-S,7r22-trien-3(ì-ol. 
0^ *0= 398.7  
CAS-67-96r9. ■•■■■■■■
ATC— A11CC02 .
ATC Vet — QAl ÌCC02. ■ -
UNII — R5LM3HU2R.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  an d  u s.

P h . E u r . 8 :  (D ih y d ro ta c h y s te ro l). C o lo u rle ss  c ry s ta ls , o r a 
w h ite  o r a lm o st w h ite  c ry s ta ỉlin e  p o w d e r. I t  e x h ib its  
p o ly m o rp h ism . P ra c tic a lly  in so lu b le  in  w a te n  sp a rin g ly  
so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  a ce to n e  a n d  in  n - 
h e x a n e . S to re  u n d e r a n  in e rt gas in  a irtig h t c o n ta in e rs  a t 2 
d eg rees to  8  d e g re e s.
U S P  3 6 : (D ih y d ro ta c h y s te ro l). C o lo u rle s s  o r w h ite , 
o d o u rle ss c ry s ta ls . o r w h ite , o d o u rle ss , c ry s ta llin e  p o w d e r. 
P ra c t ic a lly  in so lu b le  in  w a te n  so lu b le  in  a lc o h o l; h e e ly  
so lu b le  in  c h lo ro ío rm  an d  in  e th e n  s p a rin g ly  so lu b le  in  
v e g e ta b le  o ils . S to re  in  h e rm e tic  g la ss c o n ta in e rs  h o m

v v h ic h  th e  a ir  h a s  b e e n  d isp lace d  b y  a n  in e rt g as. P ro te c t 
h o m  lig h t.

Doxercalciferol (USAN, riNNi 
Ọ o x e tc a ld íé Ịb lr I^ x è re ạ ld íè ró lũ m '; la -H ìd ro x iv ita m ln a  .• D i  

' ĩá + Ịỹ cT rỉẳ Q fe rg ố Ịc a lc ifẽ ro lĩ la ; H ya rò xyv itam in  D3;!la -O H -D 2; 
'A o x c a p ta iib tiiiệ ẹ p o n . '■ . 
(5 Z 7 £ 2 2 ^ ,lÒ - S e c ò ẹ rg o s ta - 5 .7 ,l Ọ (1 9 ),2 2 -tè tra e n e -l a ,3 |3 -
c lio L \ 'r ;f ■ ....... ■ V  "
C a H 440i= 412 .7  ■ •
CA S —  54573-75-0.
ATC —  H05BXỎ3.
ATC Vet %  QHỌ5BX03. •
UNII — 3ÚIZ9LF5YIZ  ' : '

Ergocalciíerol (BAN, ríNNỊ
C a lđ íe ro l;' & g o ca lc ifỂ ro l;>  .É rg o c a la fe ro lu m ; Ergokạ lc ife rọ i; 
E rg o k a lc lfe ro íĩs ; E rg o k a ĩs ife F o l; E rg o k a ls iíe ro li; . írra d ia te d  
E rg o ste ro l; V ìo s tè ro l;;'. V ita m ln  D 2; ; V ita m in a  D j;. 3 p ro -  
xanbU M Ộ epon.; ■
(5 Z ,7 £ 2 2 £ )-9 ,10 -S e c o e rg o sta -5 ,7 ,10(19 )2 2 -te tra e rv 3  p -o l. 
C a H « 0 = 3 9 6 .7  ..
CÃ5 — 5Ò-Ì4r6. : : :
ATC —  Ạỉ  1CC0Ì.
ATCVet — QAỈlCCOỈ.
UNII —  VS04ỈH42XC.

D e s c r ip t io n . E rg o c a lc ứ e ro l is  a n  a n tira c h it ic  su b sta n c e  
o b ta in e d  h o m  e rg o s te ro l. a  s te ro l p re se n t in  fu n g i a n d  
y e a s ts , b y  u ltra v io le t irra d ia tio n .
P h a rm a co p o e ia s . In  Otín., Eur. (see  p . v ii) , ỉnt., Jpn, u s , a n d  
Viet.
P h . E u r . 8 :  (E rg o c a ld íe ro l). W h ite  o r a lm o st v v h ite , c ry s ta ls  
o r w h ite  o r s lig h tly  y e llo w is h  ơ y s ta llin e  p o w d e r. I t  is  
s e n s itiv e  to  a ir , h e a t, a n d  lig h t. P ra c tic a n y  in so lu b le  in  
w a te r ; íre e ly  so lu b le  in  a lc o h o l; so lu b le  in  ía tty  o ils . 
S o lu tio n s  in  v o la t ile  so lv e n ts  a re  u n sta b le  an d  sh o u ld  b e 
u se d  im m e d ia te ly . A  re v e rs ib le  iso m e risa tio n  to  p re - 
ẹ rg o c a lt íỉe ro l ta k e s  p la c e  in  so lu tio n , d e p e n d in g  o n  
te m p e ra tu re  a n d  d m e . T h e  a c t iv ity  is  d ue to  b o th  
co m p o u n d s. S to re  u n d e r n itro g e n  in  a irtig h t c o n ta in e rs  a t 
a te m p e ra tu re  o í 2  d e g re e s to  8  d e g re e s. T h e  co n te n ts o f a n  
o p en ed  C o n ta in e r sh o u ld  b e  u sed  im m e d ia te ly . P ro te c t h o m  
lig h t.
T h e  B P  2 0 1 4  đ ire c ts  th a t vvh en  c a ld íe ro l o r v ita m in  D  is  
p re sc rib e d  o r d e m an d e d , E rg o c a ld ỉe ro l o r C o le c a ld íe ro l 
s h a ll b e d isp e n se d  o r su p p lie d .
U S P  3 6 : (E rg o c a ld ỉe ro l). w h ite , o d o u rỉe ss c ry s ta ls . I t  is  
a ffe c te d  b y  a ir  a n d  lig h t. In so lu b le  in  w a te r ; so lu b le  in  
a lc o h o l, in  c h lo ro ío rm , in  e th e r. an d  in  fa tty  o ils . S to re  in  
h e rm e tic a lly  se a le d  c o n ta in e rs  u n d e r n itro g e n  a t a 
te m p e ra tu re  o f 8  d e g re e s to  15 d e g re e s. P ro te a  h o m  lig h t.

Falecalcitriol (riNNỊ
F a lé c a ld ơ io l; F a le c a lc itrio lu m ;.F lo c a ld trio l; H e xaA u o ro ca lc i- 
tr io l; R o -23-4194 ; ST-63Ó ;. ò a rie xa n b u m p n a n . 
(+ )-(5 Z ,7 £ )-2 6 ,2 6 ,2 6 2 7 ^ 7 2 7 -H e xa flu o ro -9 ,1 0 -se co c h o le sta - 
5 ,7 ,1 0 (1 9 )-ư ie n e -l a 3 P Z 5 - trio i;
C27H38F603= S2 4 .6
Ớ s  — 83805-11-2.
UNII —  G7QA8514T8.

i; Maxacalcitol (USAN, HNNỊ
I la 2 5 -D ih y d ro xy -2 2 -o xa v ita m in  D i M axa ca lc ito lu m ; O C T ;

2 2 -Q xa c a lc iữ io l; S ch -2 0 9 5 7 9 ; M aKcaKanbUM Ton. 
(+ )-(5 Z ,7 £ ,2 0 5 )-2 0 -(3 -H y d ro xy -3 -m e th y lb u to xy )-9 ,10 -se co - 
p re g n a -5 ,7 ,1 0 (l 9 )- trie n e - l a 3 P d io l.
C 26H ,20< = 418.6 
C 45  —  103909-75-7.
UNII —  N2UJM5NBF6.

Paricalcitol IUSAN, rlNN)
A B T-3 5 8 ; C o rn p o u n d  4 9 5 1 0 ; P a ra c a ld n ; F*aric3 lc ito lu m ; 
riapM KanbLiM Ton.
(7 £ ,2 2 £ }-l 9 -N o r-9 ,Ị 0 -se co e rg o sta -5 17 2 2 -trie n e - l a 3 P ,2 5 - ffio l.. 
C 27H4403= 416.6 . . . .  . .
CẤS — 131918-61-1.
ATC — H0SBX01 •
ATC Vet — QH05BX02: •
UNII — 6702D36OG5. :

P h a rm a c o p o e ia s . In  u s.
U S P  3 6 : (P a r ic a ld to l). A  w h ite  to  a lm o st w h ite  p o w d e r. 
In so lu b le  in  w a te r  so lu b le  in  a lc o h o l. S to re  u n d e r a rg o n  in  
a irtig h t c o n ta in e rs  a t a  te m p e ra tu re  o f -2 5  d eg rees to  -1 0  
d e g re e s.

The Symbol t  denotes a preparation no longer actively marketed
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U n ịte

T h e  S e co n d  In te rn a tio n a l S ta n d a rd  P re p a ra tio n  (1 9 4 9 ) o f 
v ita m in  D  c o n s iste d  o i  b o ttỉe s  c o n ta in in g  a b o u t 6 g o ỉ a 
so lu tio n  o ỉ c o le c a ỉd ỉe io l in  v e g e ta b le  o il (1 0 0 0 u n its /g ).  T h is  
S ta n d a rd  h a s  n o w  b e e n  d isc o n tin u e d .

NOTE. P h a rm a co p o e ia s c o n s id e r th a t o n e u n ỉt o ỉ v ita m in  
D  is  c o n ta in e d  U I 2 5 n a n o g ra m s o f c o le c a ld íe ro l o r 
e rg o c a ld ỉe ro l ( i.e . 1 m g o f c o le c a ld fe ro l o r e rg o c a lò íe ro l is  
e q u iv a le n t to  4 0 0 0 0 u n its  o ỉ v ita m in  D  a s d e te n n in e d  b y  
b io a ssa y  in  rats), b u t see  b e lo w .

Equivalence. I t  b a s b e e n  p ro p o sed  th a t u n its  o ỉ v ita m in  D  
b e d e fin e d  in  m o le s o r m o le c u le s  ra th e r th a n  w e ig h t 
te rm s ; in  w h ic h  ca  se , 1 u n it o f c o le c a ld le ro l a n d  e rg o c a ld - 
íe ro l w o u ld  b e  e q u iv a le n t to  2 5 n a n o g ra m s a n d  2 5 .7 8  n a n - 
o g ram s, re s p e c tiv e ly . T h is  in e q u iv a le n c e  in  u n its  m ig h t 
c o n ỉo u n d  o p tim a l v ita m in  D  d o sin g  re c o m m e n d a tio n s . 1 

F o r th e  v ie w  th a t c o le c a ld íe ro l is  m o re  p o te n t th a n  erg o - 
c a ld le ro l, a n d  sh o u ld  b e p re ỉe rre d  ỉo r  v ita tn in  D  su p p le - 
m e n ta tio n , se e  A d m in is tra tio n , b e lo v v .

1. Houghton LA, Vieth R. The case agaỉnst ergocalciíerol (vỉtamin D2) as a 
vitamin supplemem. Am J ơiỉi Nutr 2006; 84: 694-7.

Uses and Administration
V ita m in  D  co m p o u n d s a re  fa t-s o lu b le  s te ro ls , so m e tú n es 
c o n sid e re d  to  b e  h o n n o n e s o r h o rm o n e  p re c u rso rs , vvh íc h  
a re  e s se n tìa l fo r th e  p ro p e r re g u la tio n  o f c a ld u m  an d  
p h o sp h a te  h o m o e o sta sis a n d  b o n e  m in e ra lis a tío n .

Vitamin D  deAdency develops w hen there is inadequate 
exposure to sunlight or a lack of the vi ta min in the dỉet. 
Dehdency generally takes a long dtne to develop because oi 
slow release of the vitamin from body Stores. It may occur in 
some iníants who are breast fed vvithout supplemental 
vitamin D  or exposure to sunlight, in the elderly whose 
mobility and thus exposure to light may be impaired. and in 
persons with fat malabsorption syndromes; certain disease 
States su ch as renaỉ ỉailure may also affect the metabolism of 
vitamin D  substances to metabolically active forms and thus 
resuỉt in  deSdency.

D e S d e n c y  le a d s to  th e  d e v e lo p m e n t o ỉ a  sy n d ro m e  
c h a ra c te rise d  b y  h y p o c a lc a e m ia , h y p o p h o sp h a ta e m ia , 
u n d e rm in e ra lỉs a tio n  o r d e m in e ra ỉis a tio n  o ỉ b o n e , b o n e  
p a in , b o n e  Ễ ra c tu re s . an d  m u sd e  w e a lcn e ss , kn o vvn  in  a d u lts  
a s o s te o m a la d a  (se e  p . 2 1 1 6 .2 ). In  c h ild re n . in  w h o m  th e re  
m a y  b e  g ro v v th  re ta rd a tío n  a n d  s k e le ta l d e ío rm ity , 
e s p e d a lly  o ỉ th e  lo n g  b o n e s. it  is  k n o v vn  a s r ic k e ts .

Vitamin D  compounds are used in the ưeatment and 
prevention of vitamin D  dehdency States and hypocalc- 
aemia in disorders su ch as hypoparathyroidism and 
secondary hyperparathyroidism, p. 2 1 1 5 .3  and p. 2 1 1 5 .2 , 
respecdvely.

M a n y  ĩo rm s  a n d  a n a lo g u e s o ỉ v ita m in  D  a re  a v a ỉỉa b le , 
a n d  th e  c h o ic e  o ỉ ag e n t d e p e n d s o n  th e  cau se  o ỉ th e  
c o n d itio n  to  b e  tre a te d  a n d  th e  re la tiv e  p ro p e rtỉe s  o f th e  
a v a ỉla b le  a g e n ts . C o le c a ld íe ro l a n d  e ig o c a ld ỉe ro l a re  
tr a d it ìo n a lly  c o n s id e re d  e q u a l in  p o te n c y  (b u t see  
A d m in is tra tío n , b e lo w ), a n d  h a v e  a  s lo w  o n se t an d  
re la t ìv e ly  p ro lo n g e d  d u ra tío n  o í a c tio n . D ih y d ro ta c h y s te ro l 
h a s re la t iv e ly  w e a k  a n tứ a c h it ìc  a c t ív ity , b u t its  a c tio n s a re  
ỉa s te r in  o n se t a n d  le ss  p e rs is te n t th a n  th o se  o í th e  
c a ld ỉe ro ls  a n d  it  d o es n o t re q u ire  re n a l h y d ro x y la tio n . 
C a ỉd ỉe d io L  a n  in te rm e d ia te  m e ta b o lite , h a s so m e a c tio n  o f 
its  o w n  b u t is  a lso  c o n v e n e d  to  th e  m o re  p o te n t 1 ,2 5 - 
d ih y d ro x y c h o le c a ld íe ro l (c a ld t r io l) ; c a ld t r io l a n d  it s  
a n a lo g u e  a lỉá c a ỉd d o l a re  th e  m o st p o te n t an d  ra p id ly  a ctứ ig  
o í th e  v ita m in  D  su b sta n c e s.
•  F o r th e  tre a tm e n t o f s im p le  n u tr it io n a l d e h d e n d e s 

colecald íero l o r ergocald íero l a re  g e n e ta lly  p re - 
ỉe rre d . T h e y  a re  u s u a lly  g iv e n  o ra lly , b u t m ay  a lso  b e 
g iv e n  b y  in tra m u s c u la r in je c t io n . A  do se o f lO m ic r-  
o g ram s (4 0 0 u n íts ) d a ily  is  g e n e ia lly  su fB d e n t in  a d u ỉts  
fo r th e  p re v e n tio n  o ỉ s im p le  d e h d e n c y  S ta te s; in  th e  U K , 
2 0  m ic ro g ra m s (8 0 0  u n its ) d a ily  is  reco m m en d ed  in  th o se  
w h o se  e xp o su re  to  s u n lig h t is  lim ite d , in  th o se  w h o se  
d ie t is  d e h d e n t in  v ita m in  D , a n d  in  h o u se b o u n d  o r 
in s titu tio n a lis e d  e ld e rly  p e o p le . D e h d e n c y  d u e  to  
m a ỉa b so ip tio n  S ta te s o r ỉiv e r  d ise a se  o ỉte n  re q u ứ e s 
h ig h e r d o ses ỉo r  ư e a tm e n t, o f u p  to  1 m g (4 0  O O O un its) 
d a ily . D o se s o f u p  to  5 m g  (2 0 0  0 0 0  u n its ) d a ily  m ay  be 
u se d  in  th e  tre a tm e n t o f h y p o c a lc a e m ia  d u e  to  
h y p o p a ra th y ro id ism .

•  w h e re  la rg e  d o ses a re  re q u ữ e d  it  m a y  b e  p re íe ra b le  to  
u se  o n e  o ỉ th e  m o re  p o te n t d e riv a tiv e s . In  p a rtic u la r , 
w h e n  te n a l h in c tio n  is  im p a ire d  as in  se co n d a ry  
h y p e rp a ra th y ro id lsm  a sso d a te d  w ith  c h ro n ic  re n a l 
ía ilu re , w ith  c o n se q u e n t re d u c tỉo n  in  th e  c o n v e rn o n  o ỉ 
c a ld ỉe ro ls  to  th e ứ  a c tiv e  m e ta b o lite s , th e n  a d ru g  su  c h  as 
a lía c a ld d o L  c a ld t r io l d o x e rc a ld íe ro l, m a x a c a ltíto l o r 
p a r ic a ld to l v v h ic h  d oes n o t re q u ire  re n a l h y d ro x y la d o n , 
sh o u ld  b e  g iv e n .
C ald trio l is  g iv e n  o ra lly  o r b y  in tra v e n o u s  ứ ý e c tio n . 
U su a l in it ia l o ra l do ses o f 2 5 0  n a n o g ram s d a ily  o r o n  
a lte m a te  d a ys a re  g iv e n , in c re a s e d  ư  n e c e ssa ry , in  step s

o f 2 5 0  n a n o g ram s a t in te rv a ls  o ỉ 2  to  4  w e e k s , to  a  u su a l 
d o se  o f 0 .5  to  1 m ic ro g ra m  d a ily . In it ia l d o se s 
in tra v e n o u s ly  a re  u s u a ỉly  5 0 0  n a n o g ram s th re e  tim e s  a 
w e e lc  in c re a s e d  i ỉ  n e c e ssa ry  in  ste p s o í 2 5 0  to  
5 0 0 n a n o g ra m s a t in te rv a ls  o ỉ 2  to  4  vve e k s. to  a  u su a l 
d o se  o i 0 .5  to  3 m ic ro g ra in s  th re e  tim e s a  w e e k . F o r 
m o d e ra te  to  se v e te  se c õ n d a ry  h y p e rp a ra th y ro id ism  in  
d ỉa ly s is  p a tìe n ts  in it ia l d o ses o f 0 .5  to  4 m ia o g ra m s  h a v e  
b e e n  g iv e n  th re e  tim e s a  w e e k , in c re a se d  if  n e c e ssa ry  in  
ste p s o ! 2 5 0  n a n o g ram s to  1 m ic ro g ra m  a t in te rv a ls  o f 2  to  
4  vve e ks to  a  m ax im u m  o f 8 m ic ro g ra in s  g iv e n  th re e  
tìrn e s  a  vve e k .
A lte m a tív e ly , alíacalddo l is  g iv e n  in  in it ia l o ra l d o ses o f 
1 m ic ro g ra m  d a ily , o r 5 0 0  n a n o g ram s ỉo r  e ld e rly  p a tie n ts . 
D o se s o f 0 .2 5  to  1 m ic ro g ra m  d a ily  m ay  b e g iv e n  fo r 
m a in te n a n c e . D o ses o f a U a c a ỉd d o I m a y  a lso  b e  g iv e n  b y  
In tra v e n o u s  in jrc t ỉo n  o v e r 3 0  se co n d s.
D oxercaldíerol is  g iv e n  o ra lly  o r b y  in tra v e n o u s  
iiý e c tio n . T h e  in it ia l o ra l d o se is  lO m ic ro g ra m s th re e  
tim e s w e e k ly  a t d ia ly s is , in c re a se d  b y  in c re m e n ts  o f
2 .5  m ỉc ro g ra m s a fte r 8  w e e k s ư  n e c e ssa ry . T h e  m ax im u m  
reco m m en d ed  o ra l d o se is  2 0  m ic ro g ra m s th re e  tim e s 
w e e k ly . T h e  in it ia l in tra v e n o u s  d o se is  4 m ic ro g ra m s 
g iv e n  th re e  tim e s w e e k ly  a t d ia ly s is , an d  in cre a se d  a íte r  8  

w e e k s in  in cx e m e n ts o f 1 to  2  m ic ro g ra m s if  re q u ire d . 
D o ses a re  titra te d  a cco rd in g  to  p a ra th y ro id  h o rm o n e  
c o n c e n tra tìo n s .
M axacaldtol is  g iv e n  in tra v e n o u s ly  a t a d o se o f 2 .5  to  
lO m ic ro g ra m s th re e  tim e s w e e k ly ; th e  d o se m ay  be 
g ra d u a lly  in c re a se d  i í  n e c e ssa ry , to  a  m a x ú n u m  o f 
2 0  m ic ro g ra m s th re e  tứ n e s v v e e k ly .
P arlcald to l is  g iv e n  in ư a v e n o u s ly  in  th e  U S A  a t a  dose 
o f 4 0  to  lO O n a n o g ra m s/kg  o n  ã lte m a te  d a ys o r le ss 
ữ e q u e n tly ; in  th e  U K  th e  L n itia l d ose (in  m ic ro g ra m s) is  
c a lc u la te d  b y  d iv id in g  th e  b a se lin e  in ta c t p a ra th y ro id  
h o n n o n e  c o n c e n tra tio n  (in  p ico g ra m s/m L ) b y  8 0 . T h e  
d o se  m a y  b e in c re a se d  o r d e cre ase d  i !  n e c e ssa ry  b y  2  to  
4  m ic ro g ra m s a t in te rv a ls  o f 2  to  4  w e e k s , b a sed  on  
p a ra th y ro id  h o n n o n e  c o n c e n ữ a tio n s . P a ric a ld to l is  a ỉso  
g iv e n  o ra lly  e ith e r a s a d a ily  do se o r th re e  tim e s w e e k ly  
(n o  m o re  ỉre q u e n tly  th a n  e v e ry  o th e r d a y ). A g a in , th e  
in it ia l d o se is  b ased  o n  b a se lin e  in ta c t p a ra th y ro id  
h o rm o n e  c o n c e n tra tio n s . ư th e se  a re  5 0 0 p ic o g ra m s/m L  
o r le s s , p a ric a ld to l is  g iv e n  a t a  d o se o f 1 m ic ro g ra m  d a ily , 
o r 2 m icro g ra m s th re e  tim e s w e e k ly ; i f  th e y  a re  ab o ve  
5 0 0 p ic o g ra m s/m L . p a ric a ld to l 2 m ic ro g ra m s d a ily , o r 
4  m ic ro g ra m s th re e  tim e s v v e e k ly  is  su g g ested . D o se s a re  
tìtra te d  a cco rd in g  to  p a ra th y ro id  h o rm o n e  c o n c e n tra - 
tio n s .

•  O f th e  o th e r a v a ila b le  ío rm s , caldĩedioL  th e  2 5 - 
h y d ro x y la te d  m e ta b o lỉte  o f c o le c a ld ỉe ro l, m a y  b e  g iv e n  
in  o ra l d o ses o f u p  to  a b o u t 5 0 0  m ic ro g ra m s d a ily  fo r 
m o st in d ic a n o n s . F o r h y p o c a lc a e m ic  te ta n y  d u e  to  
h y p o p a ra th y ro id ism , dihydrotachysterol is  g ìv e n  in  
in it ia l o ra l d o ses o f 7 5 0  to  2 5 0 0  m ic ro g ra m s d a ily , 
d e p e n d in g  o n  s e v e r ity , fo r a b o u t th re e  d a y s . M a in - 
te n a n c e  d o ses h a  v e  ra n g e d  h o m  2 5 0 m ỉc ro g ia m s v v e e k ly  
to  lO O O m icro g ram s d a ily .

W h e n  v ita m in  D  su b sta n ce s a re  g iv e n  in  p h a rm a c o lo g ica l 
d o se s, do sag e m u st b e in d iv id u a lis e d  fo r e ach  p a tie n t, an d  
sh o u ld  b e b ased  o n  re g u la r m o n ito rin g  o f p la sm a -c a ld u m  
c o n c e n tra tio n s  ( in it ìa lly  o n ce  o r tv v ìce  w e e k ly ), to  o p tim ise  
r lin ir a l re sp o n se  an d  a v o id  h y p e rc a lc a e m ia .

F o r d o ses in  c h ild re n , see b e lo w  an d  O ste o m a la d a  an d  
R ic k e ts , p . 2 1 1 6 .2 .

V ita m in  D , u s u a lly  in  th e  fo rm  o ỉ c a ld t r io l, m ay  b e  u sed  
in  th e  ư e a tm e n t o i o ste o p o ro sis (se e  p . 2 1 1 6 .3 ). Ih  
e s ta b lis h e d  p o s tm e n o p a u sa l o s te o p o ro s is , c a ld t r ío l
0 . 2 5 .ic r o g ia in s  rvv ic e  d a ily  is  re co m m e n d e d . V ita m in  D  
a n d  c a ld u m  su p p le m e n ts a re  o fte n  g iv e n  as a d ju n c ts  to  
o th e r th e ra p ie s  in  o ste o p o ro sis .

C a ld t r io i h a s  b e e n  u sed  in  th e  m an a g e m e n t o ỉ p so ria s is  
(s é c  p . 2 1 1 7 .1 ); a  to p ic a l ỉo rm u ỉa tio n  c o n ta in in g  
m a x a c a ld to Ị 0 .0 0 2 5 %  is  a lso  a v a ila b le  in  so m e c o u n ttie s . 

C a ld ỉe ro l d e riv a tiv e s  a re  u se d  a s ro d e n tíd d e s .
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14. Kulie T. tía l Vỉtamỉn D: an evidence-based revỉew. JAm  Board Fam Me> 

2009] 22:698-706. Correctlon. ibid. 2010; 23: 138.
15. Borradaỉe D, Kỉmỉỉn M. Vltamỉn D in health and đỉsease: an insỉght inti 

tradhimaỉ ỉunctions and new roles íor the ‘sunshine vitamin'. Nutr Re 
Rev 2009; 22: 118-36.

16. Blschoff-Ferrmii H. Vitamin D: what is an adeqnate vitamin D levd am 
• how much suppỉementatìon ỉ$ necessary? Best Pratí Ra ơirt Rhtumatc

2009; 23: 789-95.
17. Pearce SH, Cheexham ro . Điagnoslỉ and management oí vỉtamỉn ỉ 
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Adminỉstration. M in o r d iffe re n c e s  in  th e  c h e m is try  o f th i 
s id e -c h a in s  o f e rg o c a ld le ro l an d  c o le c a lc ư e ro l le a d  to  th t 
p ro d u ctìo n  o í d iỉfe re n t m e ta b o iite s  (se e  P h a rm a c o k in e tic s  
p . 2 1 1 8 .1 ).1 C ọ le c a ld íe ro l h a s b een  re p o rte d  to  rais<  
s e iu m  v ita m in  D  c o n c e n tra tio n s  m o re  e h e c tiv e ly  th a i 
e rg o c a ld íe ro l, 2,3 p e rh a p s b e cau se  o f h ig h e r a ffin it ie s  o 
c o le c a ld íe ro l a n d  its  m e ta b o lite s  fo r liv e r  e n zy m e s, p la sm . 
v ita m ỉn  D  b in d in g  p ro te in , an d  v ita m in  D  re c e p to rs .' I  
h a s b een  su g g ested  th a t 5 0 0 0 0 u n its  o f e rg o c a ld fe ro  
sh o u ld  b e c o n sid e re d  e q u iv a le n t to  no  m o re  th a r 
15 0 0 0 u n its  o f c o le c a ld le ro l, an d  p e rh a p s d o se r t( 
5 0 0 0  u n its ; th e  to le ra b le  u p p e r ỉn ta k e  le v e i (se e  Ư K  am  
u s  reco m m en d ed  d ie ta ry  in ta k e , p . 2 1 1 8 .1 ) o u g h t n o t t( 
be a p p lie d  to  e rg o c a ld íe ro l. 3 T h e se  d ille re n c e s  an d  th< 
in e q u iv a le n c e  in  u n its  (se e  E q u iv a le n c e . u n d e r U n its  
a b o v e ) m ay  c o n ỉo u n d  o p tim a l v lta m in  D  d o sin g  reco m  
m e n d a tio n s . 1' 3 T h e  fo rm  o f v ita m in  D  u sed  in  s tu d ie ' 
sh o u ld  b e sp e d ĩie d . 2 W h U e e rg o c a ld íe ro l is  e tte c tiv e  ir  
ư e a d n g  v ita m in  D  d e h d e n c y , th e  d iffe re n c e s  in  p o te n o  
h a v e  le d  so m e to  su g g est th a t c o le c a ld le ro l b e u se d  as th t 
p re íe rre d  lo rm  o f v ita m in  D . 1-3

1. Houghton LA. Vieih R. The case against ergocalãỉeroi (viiamin Dj) as . 
vitarain supplement. Am J Cibt Nutr 2006; 84: 694-7.

2. Trang RM, tí ai. Evidence that vitamỉn Dj inaeases semm 25 
hydroxyvitamỉn D more eAỉdendy than does vỉtamin D3. Am J ơin Nut 
1998; 68: 854-8.

3. Aimas LAG, tí ai. Vitamin D2 ỉs much ỉess eữectỉve than viumin D) ir 
humans. J ơ in  Endocrinol Mtíab 2004; 89: 5387-91.

Administratioii in children. V ỉta m in  D  co m p o u n d s a rc 
u se d  to  tre a t d e B d e n c y  S ta tes in  c h ild re n . T h e  BNFC sug- 
g ests in it ia l d o ses ío r  v a rio u s  in d ic a tio n s  w h ic h  sh o u ld  b ( 
a d ju ste d  th e re a ỉte r a s n e c e ssa ry .

C o le c a ld íe r o l o r e rg o c a lc iíe r o l c an  be u sed  to  ữ e a i 
n u tr it io n a l v ita m in  D  d e h d e n c y  r ìc k e ts ; o ra l d o ses v a iy  
a cc o rd in g  to  a g e :
• 1 to  6  m o n th s : 7 5  m ic ro g ra m s (3 0 0 0 u n its ) d a ily
•  6  m o n th s to  1 2  y e a rs : 150  m ic ro g ra m s (6 0 0 0 u n its ) d a ily
•  12  to  18 y e a rs : 2 5 0 m ic ro g ia m s (lO O O O u n its) d a ily  
H ig h e r in it ia l d o ses a re  re q u ứ e d  in  v ita in in  0  d e h d e n c y  d u í 
to  in te s tin a l m a la b so tp tio n  o r m  c h ro n ic  liv e r  d ise a se , an c 
m a y  b e  g iv e n  o ra lly  o r b y  in tra m u sc u la r in je c t io n :
•  1 to  12 y e a is : 2 5 0  to  625 m iC TO g ram s (1 0  0 0 0  tc 

2 5 0 0 0 u n its ) d a ily
• 1 2  to  18  y e a rs : 2 5 0  to  lO O O m iao g ra m s (1 0  0 0 0  tc

4 0 0 0 0 u n its ) d a ily  s .
A lía c a ld d o l is  u se d  to  ư e a t h yp o p h o sp h a ta e m ic  ric k e ts  
p e rs is te n t h y p o c a lc a e m ia  d u e  to  h y p o p a ra th y ro id ism  OI 
p se u d o h y p o p a ra th y ro id ism  (se e  a lso  p . 2 1 1 5 .3 ) in  c h ild re n  
D o se  -m ay b e  g iv e n  o ra lly  o r b y  in ư a v e n o u s  in je c tío n , 
a cc o rd in g  to  ag e ;
•  1 m o n th  to  12 y e a rs ; 2 5  to  5 0 n a n o g ia m s/k g  (m a x ứ n u ir 

1 m ic ro g ra m ) d a ily
•  1 2  to  18 y e a rs : 1 m ic ro g ra m  d a ily
F o r p e rs is te n t n e o n a ta l h y p o c a lc a e m ia , a n  in it ia l d ose o l 
a lía c a ld d o l 5 0  to  lO O n a n o g ra m s/kg  d a ìly  m a y  b e g ive n  
o ra lly  o r b y  in tra v e n o u s  in je c tio n ; u p  to  2  m ic ro g ra m s/kg  
d a ily  m a y  b e  n e e d e d  in  re s is ta n t ca se s.

T h e re  is  le s s  e x p e rie n c e  w ith  c a ld t r io l a n d  it  Í!  
u n lic e n se d  in  th e  U K  fo r u se  in  c h ild re n , b u t it  m a y  b e  g ive n  
ỉo r  v ita m in  D  d e p e n d e n t ric k e ts , h yp o p h o sp h a ta e m it 
r ic k e ts , p e rs is te n t h y p o c a lc a e m ia  d u e  to  h y p o p a ra th y ro id - 
ism  o r p se u d o h y p o p a ra th y ro id ism . D o ses a re  g iv e n  o ra lly  
a cc o rd in g  to  ag e :
•  1  m o n th  to  1 2  y e a rs : 15 n a n o g ram s/kg  (m a x im u m  

2 5 0 n a n o g ra m s) d a ily , ìn c re a se d  if  n e c e ssa ry  in  ste p s o i 
5  n a n o g ram s/k g  (m a x im u m  2 5 0  n a n o g ram s) e v e ry  2 to  4 
w e e k s

•  1 2  to  18 y e a rs : 2 5 0 n a n o g ra m s d a ily , in c re a se d  iJ 
n e c e ssa ry  in  ste p s o f 5 n a n o g ram s/k g  (m a x im u m  
2 5 0 n a n o g ra m s) e v e ry  2  to  4  w e e k s ; th e  u su a l d o se is
0 .5  to  1 m ic ro g ra m  d a ily

H y p o c a lc a e m ia  in  d ia ỉy s is  p a ú e n ts m ay  a lso  b e  tre a te d  vv ith  
c a ld trio h  in tra v e n o u s  ìn ịe c tio n  o f 2 5 0  to  5 0 0  n an o g ram s 
(a p p ro x im a te ly  ỉ  0  n a n o g ra m s/k g ) m a y  b e  g iv e n  th re e  tũ n e s 
w e e k ly  to  c h ild re n  ag ed  12  to  18 y e a rs . T h is  c a n  b e in c re a se d  
if  n e e d e d  in  ste p s o f 2  to  5 n a n o g ram s/kg  e v e ry  2 to  4  vve e ks; 
th e  u s u a l d o se is  0 .5  to  3 m ic ro g ra m s th re e  tim e s w e e k ly .

F o r  d isc u ss io n  o n  d o ses o f v ita m in  D  co n sid e re d  
s u ffid e n t fo r p ro p h y la x is  o f ric k e ts , see U K  an d  u s  
R e co m m e n d e d  D ie ta ry  In ta k e , p . 2 1 1 8 .1  an d  O ste o m a la d a  
a n d  R ic k e ts , p . 2 1 1 6 .2 . F u rth e r d isc u ss io n  o n  s p e d ĩic  d ise ase

All cross-reíerences reíer to entries in Volume A
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States cau se d  b y  v ita m in  D  d e h d e n c y  is  c o n ta in e d  in  th e  
a b stra c ts b e lo vv .

G e n e ra l re ỉe re n c e s  o n  d e S d e n c y  in  c h ild re n .
1. Mỉsra M, «í đ/. Dmg and Therapeudcs Commỉttee o£ the Lamon VVUkins 

Pedĩavỉc Endocrine Sodety. Vhamỉn D deữciency ỉn chỉỉdren and its 
management: revỉew of curTent knovriedge and recommendations.
Ptẩùtíria 2008; 122: 398-417.

2. Casey CF, tí al. VUaroin D supplementatíon in inỉants, chUdrcn, and 
adoỉescents. Am Pam Phyààan 2010; 81:745-8.

Àdminiỉtration in the eldeHy. V ita m in  D  d e A d e n cy  is  
co m m o n  in  th e  e ld e rly , 1"3 e sp e d a lly  in  h o u se b o u n d  
p a tỉe n ts , a n d  d u rin g  w in te rtứ n e .4 D e h d e n c y  is  ag g rava ted  
b y  a d ie t lo vv  in  c a ld u m , 1 Ia c k  o í su n líg h t e xp o su re , a n d  
d e c re a sin g  a b ility  o f th e  s k in  to  sy n th e s ise  v ita m in  D  w ith  
a d v a n d n g  ag e .3' 5 E ld e r iy  p a tie n ts  a re  th e re ío re  a t r is k  o f 
se co n d a ry  h y p e rp a ra th y ro id ism . b o n e  lo ss  an d  o ste o - 
p o ro ã s , a n d  ỉra c tu re s . 1-6-7 L o w  se ru in  v i ta  m in  D  h a s b e e n  
a sso d a te d  w ith  in a re a se d  íra c tu re  ra te s , a n d  th e re  is  so m e 
e v id e n e e  b o m  animal s tu d ie s  th a t v ita m in  D  m a y  p ro m o te  
b o n e  h e a lin g  a fte r íra c tu re , in c re a s in g  th e  m e ch a n ica l 
stre n g th  o ỉ b o n e  b y  p ro m o tin g  m in e ra lis a tío n .7 P o o r 
m u sd e  s tre n g th  a n d  w e a k n e ss  m ay  b e  a sso d a te d  w ith  v it-  
a m in  D  d e ữ d e n c y , a n d  m a y  in c re a s e  th e  r is k  o f ía U in g  in  
th e  e ld e r ly .2-*-’  A  m e ta -a n a ly s is 10 o f 8  c o m ro lle d  s tu d ie s  
ỉo u n d  th a t v i ta  m in  D  su p p le m e n ta tio n  re d u ce d  th e  r is k  o ỉ 
ta ils  in  th e  e ld e rly  b y  1 9 %  co m p are d  w ith  c a ld u m  o r p la -  

,c ẽ b o . V ita m in  D  d e ũ d e n c y  in  th e  e ld e ily  m a y  b e le ss p re - 
^ V ẵ lệ n t ín  th e  U S A , d u e  to  ío rt iíic a t io n  o f ío o d . 1 Fo od  ío r t i-  
■ A c ả tỉo n  h a s th e re ío re  b e e n  reco m m en d ed , 1 o r 
' sũ p p le m e n ta tio n  w ith  d o ses in  th e  re g io n  o f 1 0  to  2 0  m ic r-  

o g ram s (4 0 0  to  8 0 0 u n its ) d a ily ; 1-4 in  th e  e ld e riy , do ses in  
th ê  're g io n  o f 1 7 .5  to  2 5 m ic ro g ra m s (7 0 0  to  lO O O u n its) 
d a ily  a re  c o n sid e re d  n e c e ssa ry  lo r  re d u c tio n  o f ta lls  a n d  
ỉra c tu re s . 10 T h e  2 0 0 5  D ie ta ry  G u id e lin e s  fo r A m e rica n s 
re co m m e n d  th a t e ld e rly  p e o p le  sh o u ld  co n su m e  25  m ic r-  
o g ram s (lO O O u n its ) d a ily ; th e  u p p e r le v e l o f 5 0 m ic r-  
o g ram s (2 0 0 0 u n its ) sh o u ld  n o t b e  e xc e e d e d .’  See a lso  
O ste o m a la d a  a n d  R ic k e ts , p . 2 1 1 6 .2  an d  O ste o p o ro sis, 
p . 2 1 1 6 .3 .

T h e re  a re  a lso  su g g e stio n s th a t lo w  v ita m in  D  
c o n c e n tra tio n s  m a y  b e  a sso d a te d  w ith  v a rio u s  c a rd io v a s- 
c u la r , m e ta b o lỉc , a n d  m a lig n a n t d iso rd e rs ; ỉo r  m e n tio n  o ỉ a 
re d u c tio n  in  to ta l m o rta lity  w ith  v ita m in  D  su p p le m e n ta - 
tio n  in  m a in ly  e ld e rly  p e o p le , se e  UK an d  us R eco m m en d ed  
D ie ta ry  In ta k e , p . 2 1 1 8 .1 .

1. Lỉps p. Vỉtamin D deOáency and secondary hyperparathyroidism in the 
eỉderly: consequences íor bone loss and ỉractures and therapeuric 
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2. Venning G. Recem developments in vi tam in D deOđency and musde 
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Cardiovaseular disease. M y o c a rd ia l tis s u e  co n ta in s  a v it-  
a m in  D -d e p e n d e n t c a ld u m -b in d in g  p ro te in , in d ic a tin g  a 
ro le  fo r v ita m in  D  in  th e  re g u la tio n  o f m y o ca rd ia l c o n tra c- 
t ilit y . 1-2  L a c k  o f v ita m in  D  is  co n sid e re d  to  p la y  a ro le  in  
th e  a e tio lo g y  an d  p a th o g e n e sis o f c a rd io v a sc u la r d ise a se  
su  ch  a s c o n g e stiv e  h e a rt ía ilu re ; 2 a case  se rie s  o f 16 in ía n ts  
w ith  c a rd io m y o p a th y  an d  h e a rt la ilu re  a sso d a te d  w ith  v it-  
a m in  D  d e h d e n c y  an d  h yp o c a lc a e m ia  h a s b een  re p o rte d . 3 

C ase  re p o rts  h a v e  a ỉso  sh o w n  th a t v ita m in  D  tre a tm e n t 
re d u ce d  b lo o d  p re ssu re  a n d  m y o ca rd ia l h y p e rtro p h y . 4 

H o vve ve r, sy s te m a tic  re v ie w s  o f th e  e v id e n c e  h a v e  co m e 
to  c o n ũ ic tin g  c o n d u s io n s  a b o u t th e  v a lu e  o f v ita m in  D  
su p p le m e n ta tio n  in  p re v e n tin g  c a rd io v a sc u la r e v e n ts , 5,4 

an d  th e re  is  c u rre n t ly  n o  ra tio n a le  to  p re sc rib e  sp e c iíic  v it-  
a m in  D  a n a lo g u e s ỉo r  p a tie n ts  vv ith  c o n g e stive  h e a rt ỉa il-  
u re . 2
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Mcd Chem 200«; ũ :  2443-7.
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why and urhat to do about tt? Heart Fail Rev 2006; II : 25-33.

3. Maỉya S ,a a L  Hypocalcaemía and viiamin D deíỉđcncy: an imponant, 
but preventaUe, cause of lUe-threatening inỉant hean tailure. Heart 
2008; 94: 581-4.

4. Zlttennann A. vttamin D and đỉsease prcvention with ipedal reíerence 
to cardiovascular dlsease. rn g  Búphyt Mal Biữl 2006; 92: 39-48.

5. Pltus AG. tt a i Sysxemaúc revicur vitamín D and cardiometabolic 
outcomes. Am  lĩtíem  Mtd 2010; 152: 307-14.

6. Wang L. et al. Systematỉc revieur: vitamin D and calcium 
supplementation ỉn prevendon of cardiovascular events. Am  Intem  
Med 2010: 132:315-23.

Diabetes meAHus. V ita m in  Đ  h a s a ro le  in  g lu co se  h o m o - 
e o sta s is  a n d  in  th e  m e ch a n ism  o ỉ in s u lin  re le a se . 1 C o h o n

stu d ie s1 3  h a v e  su g g ested  th a t su p p le m e n ta tio n  w ith  v it-  
a m in  D  m ay  h a v e  a  b e n e h d a l ro le  in  re d u d n g  th e  r is k  ỉo r  
d e v e lo p in g  b o th  ty p e  1 a n d  ty p e  2  d ia b e te s m e llitu s . A  
m e ta -a n a ly s is4  o f 5 o b se rv a tio n a l s tu d ie s  a lso  su g g ested  
th a t v ita m in  D  su p p le m e n ta tio n  in  e a rỉy  c h ild h o o d  m a y  
o ffe r so m e p ro te c tio n  a g a in st th e  d e ve lo p m e n t o i  ty p e  I  
d ia b e te s m e llitu s . H o vve ve r, a n o th e r s tu d y 5 (o u n d  n o  sig - 
n ih c a n t d iữ e re n c e s in  v ita m in  D  sta tu s  in  F in n is h  o r K a re -  
lia n  c h ild re n , 2  n e ig h b o u rin g  g e o g ra p h ica l a re a s w ith  
v a s t ly  d iffe rin g  in d d e n c e s  o ỉ ty p e  1 d ia b e te s.

P a ric a ld to l h a s  a lso  b een  in v e s tig a te d  a s a n  a d ju n c t to  
re d u c e  re s id u a l a lb u m in u ria  in  p a tie n ts  v v ith  d ia b e tic  
n e p h ro p a th y , se e  p . 4 6 5 .1 .
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Diabtíc Can 2006; 29: 1458-9.

H y p e rp a ra th y ro id is m . V ita m ln  D  h a s b e e n  u se d  fo r c e r- 
ta m  íõ rm s o i  h y p e rp a ra th y ro id ism  (p . 1 1 7 0 .3 ). T h e  s e c -  
o n d a ry  h y p e r p a r a th y ro id is m  o f re n a i o ste o d y sư o p h y  
(p . 1 1 7 0 .1 ) m a y  re sp o n d  to  tre a tm e n t w ith  c a ld ư io l, o r its  
a n a lo g u e  a lía c a ld d o l, 1’2 v v h ic h  do  n o t re q u ire  re n a l h y d ro - 
x y la t io n  fo r a c tiv a tío n . C a ld t r io l h a s b een  u se d  o ra lly ,’  
in ơ a v e n o u s ly , 3-4 a n d  in ơ a p e r ito n e a lly ; 5 p e rc u ta n e o u s 
in ịe c tio n  d ire a ly  in to  th e  p a ra th yT O id  g la n d  h a s a lso  b een  
re p o rte d  to  b e  sa fe  an d  e ữ e c tiv e .4'*  H o vve ve r, d o ses cap - 
a b le  o f su p p re ss in g  p a ra th y ro id  h o rm o n e  se c re tio n  m ay  
le a d  to  h y p e rc a lc a e m ia ,1‘ 3-5', l °  h yp e rp h o sp h a - 
ta e m ia . 1-2-5-’ -10 a n d  a d e c lin e  in  re n a l íu n c tio n ; 11 th e  
in c re a s e  in  c a ld u m  an d  p h o sp h a te  m a y  p ro m o te  s o ít tis -  
su e  an d  v a s c u la r c a ỉd h c a tio n , ' - 2 se e  H y p e rca lca e m ia , 
u n d e r A d ve rse  E H e c ts . p . 2 1 1 7 .2 .

N e w e r a n a lo g u e s ỉo r  th is  in d ic a tio n  in d u d e  p a ric a ld -  
to l, 12- ' 5 d o x e rc a ld fe ro L l4 ' “  fa le c a ld tr io l,1, a n d  m a x a c a ld -  
to l.20-2’  T h e se  a re  re p o rte d  to  h a v e  le ss  e ffe c t o n  c a ld u m  an d  
p h o sp h a te  c o n c e n tra tio n s . w h ile  re ta in in g  th e  su p p re ss ív e  
e ííe c t o n  p a ra th y ro id  h o rm o n e ;'-5-, ' l °  h o v v e v e r, so m e2-1* 
c o n s id e r d in ic a lly  re le v a n t b en eH t to  b e la c k in g . P a ric a ld to l 
vvas fo u n d  to  h a v e  a ỉa s te r  e lỉe c t  a n d  c a u se  le s s  
h y p e rca lca e m ia  th a n  c a ld t r io l in  p a tie n ts  o n  h a e m o d ia - 
ly s is , ' 5 as w e ll a s o ffe rin g  a  s ig n ih c a n t s u rv iv a l ad va n ta g e  
o v e r c a ld tr io l. 13 A  re v ie v v  c o n sid e re d  p a ríc a ld to l to  b e  as 
e ffe c tiv e  an d  a s v v e ll to le ra te d  as c a ld t r io l. 14 M a x a c a ld to l 
an d  c a ld tT io l w e re  co n sid e re d  e q u a lly  e íĩe c t iv e  vvh en  g iv e n  
in tra v e n o u s ly  to  h a e m o d ia ly s is  p a tie n ts , 25 v v h ile  o ra l 
ỉa le c a id tr ío l w a s c o n sid e re d  b e tte r th a n  o ra l a lía c a ld d o i a t 
re d u d n g  p a ra th y ro id  h o rm o n e  c o n c e n tra tio n s .”  In tra -  
v e n o u s d o x e rc a ld íe ro l a p p e a rs to  b e  s a le r th a n  o ra l 
d o x e rc a ld íe ro l; 1 c o m p a ra tiv e  d a ta  a re  la c k in g .2-1* A  m eta - 
a n a ly s is  fo u n d  th a t th e  u se  o f v ita m in  D  in  c h ro n ic  k id n e y  
d ise a se  d id  n o t c o n s is te n tly  re d u c e  p a ra th y ro id  h o rm o n e  
c o n c e n ư a tio n s . 24

So m e h a v e  c a u tio n e d  a g a in s t v ita m in  D  su p p le m e n ta - 
tio n  in  p r ím a r y  h y p e r p a r a th y ro id is m  b e c a u se  o f 
c o n c e m s a b o u t e x a c e rb a tio n  o f h y p e rc a lc a e m ia  a n d  
h y p e rc a ld u ria . H o vve ve r, in  a sm a ll s tu d y  in  p a rie n ts  w ith  

Ị m ild  p rim a ry  h y p e rp a ra th y ro id ism . c o rre a io n  o f v ita m in  D  
I d e ỉid e n c y  d id  n o t e x a c e rb a te  h y p e rc a lc a e m ia , an d  
ị d e cre ase d  p a ra th y ro id  h o rm o n e  c o n c e n tra tio n s  an d  b o n e 
Ị tu m o v e r. 27
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Hypoparathyroidìsin. A lth o u g h  p a re n te ra l c a ld u m  sa lts  
m ay  b e g iv e n  a c u te ly  fo r h yp o c a lc a e m ic  te ta n y , lo n g -te im  
ơ e a tm e n t o f h y p o p a ra th y ro id ism  (p . 1 1 7 1 .2 ) u s u a lly  a im s 
a t c o rre c tio n  o ỉ a sso d a te d  h y p o c a lc a e m ia  vv ith  o ra l c a l- 
d u m  sa lts  a n d  o ra l v ita m in  D  co m p o u n d s, w h ic h  in c re a se  
th e  in te s tin a l a b so rp tio n  o f c a ld u m .

H yp o p a ra th y ro id ism  in  pregnancy p o se s se ve re  ris k s  o f 
íe ta l h y p e rp a ra th y ro id ism  w ith  n e o n a ta l h y p o c a lc a e m ic  
ríc k e ts , w h ic h  m ay  b e  ía ta l. T re a tm e n t w itb  c a ld u m  an d  
e ith e r c o le c a ld íe ro l o r e rg o c a ld íe ro l in  do ses o f 1 .2 5  to  
2 .5  m g d a ily , o r d ih y d ro ta c h y s te ro l 0 .2 5  to  1 .0  m g d a ily  is  
e s s e n tia l. 1 C a ld t r ío l, in  d o se s o f b e tv ve e n  0 .2 5  to  
3 m ic ro g ra m s d a ily , v v ith  c a ld u m  su p p le m e n ta tio n , h a s 
a lso  b een  su g g e ste d ; th e  d o sag e is  a d ju ste d  to  p h y s io lo g ic a l 
re q u ire m e n ts  d u rin g  p re g n a n cy . 2
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2. Calỉỉes p. tí aỉ. Management oỉ hypoparathyroidism during pregnancy - 

repon oí tweive cases. Ettr J Endocrinoỉ 1998; 139: 284-9.

InAammatory bovvel disease. Som e stu d ie s  h a ve  ío u n d  a 
h ig h  p re v a le n c e  o f v ita m in  D  d e h d e n c y  in  p a tie n ts  w ith  
in ũ a m m a to ry  b o w e l d ise a se  (1 B D ). T h e  a e tio lo g y  o f th ìs  is  
n o t e n tire ly  d e a r an d  m ay  b e m u k ư a c to ria l. 1-2 P a tie n ts  
w ith  IB D  m ay  h a v e  d e cre a se d  e xp o su re  to  s u n lig h t s in ce  
th e  in d d e n c e  an d  p re v a le n c e  o í 1BD  a re  g re a te st in  n o rth - 
e m  la titu d e s . P a tie n ts  m ig h t a k o  h a v e  in a d e q u a te  d ie ta ry  
in ta k e  o f v ita m in  D , s in c e  IB D  p a tie n ts  m ay  a v o id  ío o d s, 
su c h  as d a iry  p ro d u a s , th a t a re  g e n e ra lly  (o rtiE e d  w ith  
th is  v ita m in . D e fid e n c y  m ig h t a lso  be d u e  to  m a lab so rp - 
tio n , e sp e d a lly  in  IB D  p a tie n ts  th a t h a ve  u n d e rg o n e  
sm a ll-b o vve l re s e c tio n , a lth o u g h  in te s tin a l a b so rp tio n  w as 
n o rm a l in  m a n y  IB D  p a tíe n ts  w ith  lo w  v ita m in  D  co n ccn - 
tra tio n s . T h e  u se  o ( d ru g s su c h  as c o le s ty ra m in e . an d  d is- 
tu rb e d  e n te ro h e p a tic  d rc u la tìo n  o f v ita m in  D  m e ta b o lite s 
h a v e  a lso  b een  p ro p o sed  a s m e ch a n ism s fo r h y p o v ita m i- 
n o s is  D  in  p a tie n ts  w ith  IB D , as h a s a n  in cre ase d  lo ss o f 
v ita m in  D  th ro u g h  p ro te in -lo s in g  e n te ro p a th y . 1-2 A  stu d y 3 

In  c h ild re n  an d  y o u n g  a d u its  w ith  I 6 D  a ìso  fo u n d  a h ig h  
p re v a le n c e  o i  v ita m in  D  d e fid e n c y  in  th is  p a tie n t p o p u la - 
tio n . P re d isp o s in g  ía c to rs  in d u d e d  d a rk -sk in n e d  co m p le x- 
io n . v v in te r se a so n . Ia c k  o f v ita m in  D  su p p le m e n ta tio n . 
e a rly  stag e  o f d ise a se , m o re  se v e re  d ise a se , an d  u p p e r gas- 
tro in te s tin a l ư a a  in v o lv e m e n t in  p a tie n ts  w ith  C ro h n 's  
d ise a se . V ita m in  D  c o n c e n tra tio n s  w e re  p o s itiv e ly  c o rre - 
la te d  w ỉth  se ru m  a lb u m in  c o n c e n tra tio n s , le a d in g  th e  
a u th o rs  to  c o n d u d e  p ro te in -lo s in g  e n te ro p a th y  w a s a 
le a d in g  m e ch a n ism  fo r d e fid e n c y . I f  th is  w e re  so , b o th  
e n te ra l a n d  p a re n te ra l su p p le m e n ta tio n  o í v ita m in  D  
m ig h t p ro v e  in a d e q u a te  a t th e  u su a l d o se , an d  in  p a tie n ts  
w ith  a c tiv e  d ise a se .

H o vve ve r, th e  A m e ric a n  G a sư o e n te ro lo g ic a l A sso d a tìo n  
c o n d u d e d , in  a re v ie v v  o f o ste o p o ro sis in  g a sữ o in te s tin a l 
d ise a se s , 4 th a t o ste o m a la d a  a n d  v ita m in  0  d e Đ d e n cy  w e re  
n o t co m m o n  in  IB D  p a tie n ts  (in d u d in g  C ro h n 's  d ise a se ) 
a n d  w e re  u n lik e ly  to  b e  ca u se s o f m o st cases o f d im in ish e d  
b o n e  m in e ra l d e n s ity  in  p a tie n ts  w ith  IB D .
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3. Pippa HM. a  aL Vhamin D sutns in chlldrcn and young ađutas with 
inllammatory bowe) (Hiease. Putúaia  2006; I1C: 1930-61.

4. Bemstdn CN. a  *L American Gasnoemerologkal Auodatton CDnical 
Pracdce Committee. AGA tedinical review OD osteoporosỉs in 
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M cd ig n a n t n e o p ltm n s . T h e  a c tìv e  ío rm  o i  v ita m in  D , c a ld -  
t r io l (1 ,2 5 -d ih ỹ d ro x y c h o le c a ld ỉe ro l) h a s b e e n  ío u n d  to  
p ro m o te  tis s u e  đ U fe re n tia tio n  a n d  to  in h ib it  c e llu la r  p ro lií-  
e ra tio n  in vitro. T h e se  B n d in g s  h a v e  p ro m p te d  in v e s tig a -  
tío n  ỉn to  th e  p o te n tia l ro le  a n d  e íS c a c y  o f v ita m in  D  
m e ta b o lite s  o r a n a lo g u e s (so m e tím e s re íe rre d  to  a s  d e lta - 
n o id ỉ) in  m a lig n a n t n e o p la sm s a n d  in  o th e r đ iso rd e rs  o f 
ceũ  g ro w th  su c h  a s p so ria ã s  (see  p . 2 1 1 7 .1 ).

T h e re  is  la b o ra to ry  e v id e n c e  th a t v ita m in  D  co m p o u n d s 
c a n  in h ib it  th e  g ro w th  o f c a n c e r c e E s , in d u d in g  th o se  o ỉ th e  
b re a st. 1-2  c o lo n , 3 a n d  p ro sta te .4,5 E p id e m io lo g ỉc a l stu d ie s 
h a v e  su g g ested  th a t v ita m in  D  d e ữ d e n c y  m a y  b e  a sso d a te d  
w ith  h ig h e r r is k s  o i  c a n c e r. 4' 9 P u rth e rm o re , in c re a se d  su n  
e xp o su re  m a y  b e  a sso d a te d  w ith  ìm p ro v e d  s u rv iv a l ío r 
so m e c a n c e rs .7-9 P h a se  I  an d  n  s tu d ie s  o f c a ld t r io l e ith e r 
a lo n e , o r v v ith  a n tin e o p la s tic s , h a v e  sh o w n  p ro m isin g  
re s u lt s .ia u  A  stu d y  in  h u m a n s h a s b e e n  p e río rm e d  w ith  th e  
c a ld t r io l d e riv a tiv e  c a ld p o tr io l (p . 1 6 9 7 .2 ); in  th is  tr ia l 
c a ld p o tr io l u sed  to p ic a lly  in  a d va n ce d  o r cu ta n e o u s 
m e ta s ta tic  b re a st c a n c e r w a s c o n sid e re d  to  e x e rt som e 
p o s itiv e  e ữ e c ts a n d  h ir th e r  in v e s tíg a tio n  w a s co n sid e re d  
w a rra n te d .u  R e g re ss io n  o i  T - c e ll Iy m p h o m a  o f th e  sk ú i 
(m y c o s is  h in g o id e s , p . 6 9 8 .3 ) h a s  b een  re p o n e d  a fte r 
a p p lic a tio n  oi c a ld p o tr io l, 13 an d  a ỉte r  sy s te m ic  tre a tm e n t 
w ith  c a ld t r io l a n d  a  re tin o id  in  a  p a ú e n t w h o  ía ile d  to  
re sp o n d  to  to p ic a l c a ld p o tr io l. 14 H o w e v e r, 3 o th e r p a tie n ts  
w ith  c u ta n e o u s T - c e ll lym p h o m a  fa ile d  to  re sp o n d  to  
c a id t r ío l a n d  is o tte tin o in , 15 w h ic h  m a y  h a v e  b e e n  b ecau se  
o f th e  p h e n o ty p e  o r stag e  o f th e  đ ise a se . 14 In  a  7 -y e a r stu d y  
in  3 6  2 8 2  p o stm e n o p a u sa l w o m e n , o f w h o m  1 8 1 7 6  
re c e iv e d  v ita m in  D j(4 0 0  u n its  d a ily ) an d  c a ld u m , su p p le - 
m e n ta tio n  h a d  n o  e ffe c t o n  th e  in d d e n c e  o f c o lo re c ta l 
c ấ n c e r. 17 T h is  s tu d y  h a s ra ise d  d e b a te  a s to  tv h e th e r th e  do se 
o i  v ita m in  D  u se d  w a s in su £ fid e n t. 7 A  la te r a n a ly s is '*  o f th e  
stu đ y  re s u lts  su g g ested  th a t su p p le m e n ta tio n  h a d  b e e n  oi 
b e n e fit in  w o m e n  in  th e  p la ce b o  a rm s o ỉ th e  s tu d y  b u t th a t 
th is  h a d  b e e n  o ữ se t b y  a n  in c re a s e  in  r is k  in  vvo m e n  a lso  
ta k in g  o e stro g e n s. A  s m a lle r 4 -y e a r s tu đ y 1’  in v o lv in g  117 9  
p o stm e n o p a u sa l w o m e n  g iv e n  c a ld u m  w ith  o r v v ith o u t 
v ita m in  D , llO O u n its  d a ily , OT p la c e b o . ío u n d  th a t 
su p p le m e n ta tio n  re d u c e d  a ll- c a n c e r r is k , an d  b a se lin e  an d  
tre a tm e n t-m o d iB e d  se ru m  c o n c e n tra tio n s  o f v ita m in  D  
w e rc  s tro n g  p re d ic to rs  o f  c a n c e r r is k .

1. Coỉttoo !CW, Haasen CM. Mechânisms impỉicaied ỉn the gromh 
reguỉitory eữects oỉ vitamin D ỉn bretst cancer. Endoơ ReUt Canar 2002; 
9:45-59.

2. Cui Y, Roỉun TE. Vĩtamỉn D, calđum, and breast cancer risk: a revỉew. 
Q atar EpUatiùỉ Biomarkm Prrv 2006; 15: 1427-37.

3. KumagaiT, a  aL Vỉtamin Dj anaỉog 19-nor-1.25-dihydroxyvitamm D2: 
antitumor activity against leukaexnia, mydoma. and colon cancer celỉs. J 
Natí Canar Inst 2003; 95: 896-905.

4. Chen TC Hoỉỉdc MP. VỊtamin D and prostate cancer preventkn and 
trẹatment. Traỉds Enểoơinol Mtíab 2003; 14: 423-30.

5. Stewan LV, W dgd NL. yitamỉn D and prostate cancer. Exp Biot Meề 
(Maywooắ) 2004; 229: 277-84.

6. Gaiỉand C E.tíai. The roỉe of vttamỉn D in cancer preventìoiL Am J Public 
Htũừk 2006; 96: 252-61.

7. Schwaitz GG, Sldnner HG. Vỉtamin D siatus and cancen new tndyhtt- 
Curr opiỉt ơm  NutrM tíab Cart 2007; 10: 6-11.

8. Hoỉỉdc MF. Yĩtamỉn D: ỉts roỉe ỉn canoer preventỉon and treatmenL Pro$ 
B ùptợt Mai Bù/ 2006; 92: 49-59.

9. ỉngnham  BA. a  ai. Molecuỉar basb a i the potentỉal oi vỉumin D to 
prevent cancer. Curr Mtd Xa Opãí 2008; 24: 139-49.

10. Tĩump DU tí ai. Antí-tumor actỉvity oí caldtriol prc-dỉnicaỉ and dinỉcal 
StudìeS- J Steroiá Bitxhem Moi Bwỉ 2004; 89-90: 519-26.

11. Bcer TM. Myrthue A. Caldtriol in caitcer treatment: hom tbe lab to the 
d ỉn ỉc Moi Q atar Ther 2004; 3ỉ 373-81.

12. Bomer M, tí. ứ .  Topỉcaỉ caỉdpotxỉol treatmentỉn advanced breast ancer. 
Lanat 1991; 337: 701-2. ComcứoKL ibùÌ4 1618.

13. Scott-Madde ?, tí  aL Cakipotrioỉ and regressíM in T-ceQ ỉymphoina of 
ddn. Lanetí 1993; 342: 172.

14. Prench LE. tí aL Rpmitriop  oí cutaneous T-ceB ỉymphoma wfth 
combỉned caldỉxỉoỉ and adcretỉn. ĨMuat 1994; 344: 686-7.

15. Thonnen K. Cutaneous T-cdl lympboma and caỉdtriol and ỉsooetỉnoin 
treatment Lartat 1995; 345: 1583.

16. Preach LE. Saurat J-H. Treatmem d  cutaneous T-ceU lymphoma by 
retínoidx and caỉtítrioL Lamtí 1995; 346: 376-7.

17. Waaawskỉ-Wende J, tí  ai. Caldompỉuỉ vỉtaminDsupplementatỉonand 
the rỉsk d  colorectaỉ cancer. N Bngl JM U  2006; 354:684-96. Corrẽoỉon. 
Ỉbiẩ4 1102.

18. Dỉng E L.tíaL  InteraaioĐ oỉ estrogen therapy with caỉdum and vỉtamin 
D suppỉementation on ooỉorectal cancer risk: reanaỉysis oí Women'$ 
Health Initiaãve randomỉxed olaL lỉtí J  C a m  2008; 122:1690-4.

19. Lappe JM, tíaL  Vỉtamỉn D and caỉdum suppỉementadon reduces cancer 
risk: resuỉts of a randomỉxed trỉaL Ám J ám  Hutr 2007; 85: 1586-91. 
Covrectkn. ũrid. 2008; 87: 794.

M td tìp le  s d e ro s is . M u ltip le  sd e ro s is  (p . 9 9 6 .3 ) is  m o re  
co m m o n  in  re g io n s h ir th e r  h o m  th e  e q u a to r, a n d  it  h a s 
b e e n  su g g ested  th a t s u n ỉig h t e x p o su re  a n d  v ỉta m in  D  
e x e rt a  p ro te c tiv e  e ữ e c L  S tu d ie s  h a v e  a lso  ỉo u n d  lo w e r v it-  
a m in  D  c o n c e n tra tio n s  in  p a tie n ts  w ith  m u ltip le  sd e ro s is . 
R e su lts  Ễ ram  m o  la ig e  p ro sp e c tív e  c o h o rts to u n d  a n  
in v e rs e  re la tio n s h ip  b e m e e n  in ta k e  oi v ita m in  D  b o m  
su p p ỉe m e n ts a n d  r is k  o f th e  d ise a se ; n o  a sso d a tio n  w a s 
fo u n d  b e m e e n  v ita m in  D  in ta k e  fro m  fo o d  a n d  in d d e n ce  
o f m u ỉtip le  s c le ro s is . 1 A  p ro sp e c tiv e , c a se -co n tro i s tu d y 2 

ío u n d  th a t , am o n g  v v h lte s , th e  r is k  o f m u ltip le  sd e ro s is

s ig n ih c a n tly  d e cre ase d  w ith  in c re a s in g  c o n c e n tra tío n s  o ỉ 
v ita m in  D ; n o  s ig n ih c a n t a sso d a tio n  w a s ío u n d  am o n g  
b la d c s an d  H isp a n ic s . H o w e v e r, th e  sa m p le  s iz e  in  th e  la t-  
te r g ro u p s w e re  s m a lle r a n d  c o n c e n ư a tio n s  o ỉ v ita m in  D  
a re  lo w e r am o n g  b la d c s . A  re v ie v r1 ỉo u n d  lit t le  e v id e n c e  to  
su p p o rt th e  e S e c tiv e n e ss  o f v ita m in  D  in  th e  n e a tm e n t o ỉ 
m u ltip le  sd e ro s is ; a lth o u g h  u n co n tro D e d  stu d ie s  su g g est 
v ỉta m in  D  m a y  b e  b e n e S d a l, sm a ll p a tie n t p o p u la tio n s 
a n d  co n ỉo u n d in g  v a ría b le s  h a v e  lim itẽ d  th e  u s e iu ln e s ỉ o f 
th e  d a ta .

1. Munger KL tí ai. Vỉtamỉn D tmake and ỉnddence of muỉiỉple scỉerosỉs. 
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O ste o m a la õ a  a n d  r íc k e ts . T re a tm e n t o í  o ste o m a la d a  an d  
ric k e ts  (p . 1 1 6 8 .1 ) p r im a r ily  a im s a t c o rre c tú ig  a n y  u n d e r- 
ly in g  d e h d e n c y  S ta te s, a n d  v ita m in  D  su b sta n c e s, c a ld u m , 
o r p h o sp h ate  su p p le m e n ts m a y  b e  g iv e n  o ra lly  as n e ce s- 
s a rỹ .

v v h e re  r ic k e t s  is  d u e  to  im p a ire d  sy n th e s is  o f 1 ,2 5 - 
d ih y d ro x y c h o le c a ld íe ro l (ty p e  I  p se u d o d e h d e n cy ) o r 
re c e p to r re s is ta n c e  (ty p e  I I  p se u d o d e ĩid e n c y ) re p la ce m e n t 
th e ra p y  w ith  c a ld tr io l m a y  b e  in d ic a te d  (in  th e  la tte r case  
w ith  v e ry  h ig h  d o se  c a ld u m ) , 1 tv h ile  X -U n ke d  h y p o - 
p h o sp h a ta e m ic  ríc k e ts  is  g e n e ra lly  tre a te d  w ith  p h o sp h a te  
su p p le m e n ta tio n  an d  c a ld t r io l. 1 T h e  u se  o f s in g le  la rg e  
d o ses o f a  v ita m in  D  su b sta n c e  (S to ss th e ra p ie ), ío r  th e  
p ro p h y la x is  o f ric k e ts , is  h ig h ly  c o n tro v e rs ia l b e cau se  o ỉ 
p ro b le m s w ith  to x id ty , a lth o u g h  it  m a y  b e e ỉỉe c t iv e  in  
p a tie n ts  w ith  ric k e ts  d u e  to  p ro v e n ’  o r re c a ld tra n t4 v ita m in  
D  đ e Ẽ d e n c y . F a c to rs  c o n trib u ó n g  to  re p o rte d  re su rg e n ce s in  
r ic k e ts J •4' ,  in d u d e  in c re a s e d  b re a s t íe e d in g  w ith o u t 
su ỉ& d e n t v ita m in  D  su p p le m e n ta tio n , a n d  le ss  e xp o su re  to  
s u n lig h t. A  m a jo r r is k  la a o r  fo r in ỉa n ts  is  m a te m a ỉ v ita m in  
D  d e S d e n c y  (se e  P re g n a n c y  a n d  th e  N e o n a te , b e lo w ). In  th e  
U K , th e  D e p a rtm e n t o ỉ H e a lth  a d v ise s  th a t c h ild re n  ag ed  5 
y e a rs  a n d  u n d e r b e su p p le m e n te d  w ith  7 m iCTO gram s 
(2 8 0 u n its ) d a ily ,*  b u t re n e w e d  p u b lic  h e a lth  cam p a ig n s 
h a v e  b een  c a lle d  ÍOT, a lo n g  w ith  su p p le m e n ta tio n  o ỉ in ía n ts  
fro m  h ig h - ris k  g ro u p s w ith  4 0 0 u n its  o f v ita m ìn  D  d a ily . 6 

S im ila r re co m m e n d a tio n s h a v e  b een  m ad e  in  A u s tra lia  an d  
N e w  Z e a la n d .4 O th e rs h a v e  co m m e n te d  th a t e ve n  2 0 0  u n its  
d a ily  m ay  n o t be en o u g h  a s a p re v e n tiv e  m e asu re , 1 9  an d  
th a t, in  th o se  c h ild re n  w ith  good e xp o su re  to  s u n lig h t, 
c a ld u m  su p p le m e n ta tío n  m a y  a lso  b e  n e c e ssa ry . 10 In  2 0 0 8 , 
th e  A m e ric a n  A cad e m y  oi P e d ia tric s  re v ise d  its  p re v io u s  
a d v ic e , in c re a s in g  th e  re co m m e n d e d  v ita m in  D  in ta k e  b o m  
a  m in im u m  o ỉ 2 0 0 u n its  d a ily  to  4 0 0  u n its  d a ily  fo r a ỉl 
in ía n ts , c h ild re n , a n d  a d o le sce n ts  b e g in n in g  in  th e  f ir s t  fe w  
d a ys o f U fe ."

In  a d u lts , v ita m in  D  d e h d e n c y  m a y  b e  a sy m p to m a tic . 
M o st p a tie n ts  vvh o  p re se n t c lin ic a ỉly  d o  so  b e caũ se  Ô I m u sd e  
\v e a k n e ss , o r m u sd e s a ch e s an d  p a in s . 12 E v e n  se v e re  
v ita m in  D  d e h d e n c y  c a n  go  u n re c o g n ise d ; p a tíe n ts  m ay  
p re se n t v v ith  a sy n d ro m e  o f p e rs is te n t, n o n -sp e d h c  
m u sc u lo sk e le ta l p a in , b e ỉo re  th e  o n se t o r d ia g n o sis o f th e  
d ỉn ic a l p re se n ta tio n  o f o s te o m a la d a . 1314  A lth o u g h  
sc re e n in g  ỉo r  v ita m in  D  d e S d e n c y  h a s b e e n  sug g ested - in  
a ll p a tie n ts  w ith  th is  ty p e  o ỉ m u s c u lo sk e le ta l p a in , 13 th e  
p re v a le n c e  o f v ita m in  D  d e tìd e n c y  in  th is  p a tíe n t g ro u p  h a s 
b e e n  q u e rie d . 15

P o r d isc u ss io n  o n  th e  in ta k e  o f v ita m in  D  c o n sid e re d  
su ỉ& d e n t fo r p ro p h y la x is , se e  U K  a n d  u s  R eco m m en d ed  
D ie ta ry  In ta k e , p . 2 1 1 8 .1 ; fo r tre a tm e n t in  a d u lts , se e  U se s 
an d  A d m in is tra tío n , p . 2 1 1 4 .1 , a n d  in  c h ild re n , see 
A d m in is tra tio n  in  C h ild re n , p . 2 1 1 4 .3 . B e ca u se  th e  p ro c e ss 
o f a g e in g  d e cre a se s th e  s lt ín 's  a b ilỉty  to  sy n th e s ise  v ita ư ú n  D , 
e ld e r ly  p e o p le  m a y  b e  a t r is k  o f d e h d e n c y  (se e  
A d m in is tra tio n  in  tb e  E ld e r ly , p . 2 1 1 5 .1 ).
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PKBCNANCY AND THE N EO N A7E I t  h a s b een  su p p o sed  th a  
m o st in ía n ts  re c e iv e  a d e q u a te  c a ld u m  an d  v ita m in  D  d u r 
in g  p re g n a n cy  a n d  d u rin g  b re a st ỉe e d in g  o r b o ttle  íe e d in i 
to  p re v e n t th e  d e v e lo p m e n t oi r ic k e ts . H o w e v e r, th is  h a  
b e e n  d isp u te d ;u  e v e n  in ía n ts  b o m  to  v ita m in  D  re p le tt 
m o th e rs b eco m e  v ita m in  D  d e h d e n t a ỉte r 8  vve e ks if  no  
su p p le m e n te d . a n d  th o se  b o m  to  v ita m in  D  d e S d e n  
m o th e rs w ill re a c h  a  d e íid e n t S ta te  m o re  q u ic k ly . In  m a n ' 
p o p u la tio n ỉ vvb e re  su n  e xp o su re  is  se v e re ly  lim ite d  a n ( 
th e re  is  in a d e q u a te  c o rre c tiv e  v ita m m  D  su p p le m e n ta tio n  
th e re  is  a lso  a  h ig h  p re v a le n c e  o f v ita m ũ t D  d e b d e n c y  ũ  
n u rs in g  m o th e n . 3 I t  is  a cce p te d  th a t th e re  a re  c e rta ú  
g ro u p s o ỉ w o m e n  w h o se  in ỉa n ts  m ay  b e a t sp e d a l r is k  o 
n e o n a ta l r ic k e ts ; th e se  in d u d e  th o se  su H e rìn g  eco n o m ii 
d e p riv a tìo n , th o se  liv in g  a t h ig h  la titu d e s . an d  A s ia r 
im m ig ra n ts  [ i.e . íro m  th e  In d ia n  su b c o n tin e n t] in  n o rth  
e m  E u ro p e , e sp e d a lly  in  v v in te r. I t  is  th e re lo re  suggestec 
th a t p re g n a n t vvo m e n  in  su ch  d rc u m sta n ce s sh o u lc  
re c e iv e  su p p le m e n tỉ a s th e  d ie t an d  su n sh in e  e xp o su rt 
m ay  n o t b e  p ro v id in g  a d e q u a te  c a lđ u m  (1  to  1 .2 g d a ily  
o r v ita m in  D  (4 0 0 u n its  d a ily ) . 4 A lte m a tiv e ly , 1 00 0  u n it: 
v ita m ỈQ  D  d a ìly  d u rin g  th e  th ird  trũ n e ste r, o r a  s in g le  do st 
o ỉ 1 0 0 0 0 0  to  2 0 0 0 0 0 u n its  o ỉ e rg o c a ld ỉe ro l d u rin g  th t 
s ix th  o r se v e n th  m o n th , h a s  b een  p ro p o sed . 5 T h e  C o Én m it 
te e  o n  M e d ic a l A sp e c ts o f Fo o d  P o lic y  (C O M A ) in  th e  U k 
reco m m en d ed 4 in  1 99 1  th a t p re g n a n t w o m e n  re c e iv e  sup- 
p le m e n ta ry  v i ta  m in  D  to  a ch ie v e  a n  in ta k e  o f lO m ic r 
o g ram s d a ily . A  2 0 0 8  re p o rt7 c o m m iss io n e d  b y  N 1CE 
re co m m e n d e d  th a t vvo m e n  sh o u ld  b e in ỉo rm e d  a b o u t th e 
im p o rta n c e , ío r  th e ir  o w n  a n d  th e ir  b a b y 's  h e a lth , o:: 
m a in ta in in g  a d e q u a te  v ita m in  D  S to re s d u rín g  p re g n a n c ị 
a n d  w h ile  b re a sd e e d in g  a n d  sta te d  th a t in  o rd e r to  a ch ie ve  
th is , w o m e n  m ay  ch o o se  to  ta k e  lO m ic ro g ra m s o f v ita m ir 
D  d a ily . H o v v e v e r, th e  re p o rt a lso  sta te d  th a t w h ile  th e re  Ĩ! 
so m e e v id e n c e  o f b e n e S t h o m  v ita m in  D  su p p le m e n ta tio r 
fo r p re g n a n t vvo m en  a t r is k  o f v ita m in  D  d e ũ d e n c y , th e re  
is  le ss  e v id e n c e  in  th e  case  o f th o se  c u rre n tly  re g a rd e d  a< 
b e in g  a t lo w  r is k  o f d e S d e n c y . A  re v ie v v 1 o f d ie ta ry  v it-  
a m in  D  re q u ire m e n ts  d u rin g  p re g n a n cy  an d  la c ta tio n  h a : 
sta te d  th a t vvo m en  w h o  w e re  v ita m in  D  d e h d e n t a t the 
b e g ũ m in g  o f th e ir  p re g n a n cy  re m a in e d  d e b d e n t d esp ite  
su p p le m e n ta tio n  w ith  8 0 0  to  1 6 0 0 u n its  d a ily . T h e  a u th o n  
su g g ested  th a t c u rre n t le co m m e n d a tio n s in  th e  U K  an d  
th e  U S A  w e re  g ro ss ly  in a d e q u a te  d u rin g  p re g n a n c y , espe- 
d a lly  fo r e th n ic  m in o ritie s  (se e  U K  a n d  u s  reco m m en d ed  
d ie ta ry  in ta k e , p . 2 1 1 8 .1 ). In s te a d . th e y  su g g ested  th a i 
d o ses o f a b o u t 2 0 0 0  to  lO O O O u n its d a ily  w o u ld  b e  n eed ed  
in  o rd e r to  a c h ie v e  n o n n a l v ita m in  D  c o n c e n tra tio n s . 
F u rth e n n o re , ro u tin e  v ita m in  D  su p p le m e n ta tio n  o i 
in ỉa n ts  in  h ìg h - ris k  g ro u p s h a s b e e n  reco m m en d ed  (see  
O ste o m a la d a  an d  R ic k e ts , a b o v e ).

1. Wclch TR. a  a i Vltamin D-dendcnl ridccu: Ihe rccmergence of a onct- 
conquercd diseasc. J Pediatr 2000; 137:143-5.

2. HoUts BW, Wagncr CL. Assessment o( dietaiy viiamin D requứemems 
duriag pregnancy and lacudon. Aai J a i*  Nulr 2004; 79: 717-26.

3. Sawodu A  Wagner CL. Mothcr-chỉkl viiamin D deSdency; an 
ỉmematianil paspecttve. Arch Dà aáU  2007; 92: 737-40.

4. Misra R. Andenon DC. Providini ttae fenu wỉth caldum. 1990; 300: 
1220-1.

5. shaw NJ, Pal BR. vỉurain D deBdency in UK Asìan íamilỉcs: aaivatìng a 
new conccru. Arch Dừ ƠÙU 2002: 86: 147-9.

6. DoH. Dỉetaty reỉerence vaỉues for íood energy and nuưỉenis for the 
United Klngdom: teport of the pand on dietary relerence values oi the 
committee an medical aspeas ol lood pohcy. Xtport m  htaílh and Sữaaỉ 
aứịeaa 41. Umdon: HMSO, 1991.

7. National CoDaborating Centre (or Women's and ChlldTen'ỉ Health/ 
NICE. Antenatal Care: routỉne care ỉor the healthy pregnant woman 
(bsued Maich 2008). Available ac http://www.njcr-org.uk/iiiceinedia/ 
Uve/U947/40145/40145.pdf (accosed 22/07/10)

Osteopstrosis. F o r m e n tio n  o f th e  u se  o f h ig h -d o se  c a ld -  
t r io l in  th e  m an a g e m e n t o f o ste o p e tro sis , see  u n d e r C o rti-  
c o ste ro id s , p . 1 6 0 9 .3 .

Ostaoporosis. V ita m in  D  c o n c e n tra ú o n s h a v e  b e e n  fo u n d  
to  c o rre la te  p o s itiv e ly  w ith  b o n e  m in e ra l d e n s ity  (B M D ) , 1 

a n d  su p p le m e n ta tio n  w ith  v ita m in  D  an d  c a ld u m  h a s le d  
to  b e n e ũ d a l in c re a s e s  in  B M D  in  m o st t r ia ls .7 S u ỉB d e n t 
in ta k e  o f v ita m in  D  a n d  c a ld u m  ìs  re co m m e n d e d  fo r p re - 
v e n tío n  ọ ỉ o ste o p o ro sis (p . 1 1 6 8 .1 ), an d  su p p le m e n ta tio n  
is  a n  acce p te d  b a se lin e  a d ju n c tiv e  tre a tm e n t.1 3  T h e  age- 
re la te d  ỉn c re a s e  in  h a c tu re  r ís k  is  in ũ u e n c e d  b y  B M D  
ch an g e s a n d  a n  in c re a s e d  p ro p e n s ity  to  f a llỉ, a ttrỉb u ta b le  
in  p a rt to  a  lo ss  o í m u s c u la r S ữ e n g th . In  a d d itio n  to  its  
ro le  in  c a ld u m  h o m o e o sta sis , v ita m in  D  s ta tu s  h a s a lso  
b e e n  c o rre la te d  to  m u s c u la r sư e n g th  in  o ld e r p e o p le . 3

S tu d ie s  u s in g  v ita m in  D  (v v ith  o r v v ith o u t c a ld u m ) ío r 
th e  p re v e n tio n  o f ỉra c tu re s  h a v e  p ro d u ce d  c o n H ic tin g  
re s u lts .4-11 H o w e v e r, in  e ld e riy  p a tie n ts , in  w h o m  d ie ta ry  
d e ã d e n d e s  a re  co m m o n , c a ld u m  an d  v ita m in  D  su p p le - 
m e n ts a re  re co m m e n d e d  (se e  A d m in isơ a tio n  in  th e  E ld e r iy , 
p . 2 1 1 5 .1 ). S u p p le m e n ta tio n  is a ls o re c o m m e n d e d in e ld e rly
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in s tìtu tìo n a lis e d  p a tie n ts .ư  A  m e ta -a n a ly s is13 o f h a c tu re  
p re v e n tío n  s tu d ie s  ỉo u n d  th a t o ra l v ita m in  D  su p p le m e n ta - 
lio n  w ith  b e tvve e n  7 0 0  to  8 0 0 u n its  d a ily  re d u c e d  th e  r is k  o í 
h ip  a n d  n o n -v e rte b ra l ỉra c tu re s  in  e ld e rly  p a tie n ts . 
H o w e v e r, a  sy s te m a tic  re v ie v v 11 h a s  stated  th a t v ita m in  D  
a lo n e  is  u n lik e ly  to  p re v e n t ữ a c tu re s .

C a ld u m  m a y  b e  n e c e ssa ry  to  o p th n ise  th e  c lin ic a l 
e íB c a c y  o ỉ v ita m in  D  su p p le m e n ta tio n  in  te n n s  o f re đ u d n g  
ử a c tu re  r is k . 3 A  m e ta -a n a ly s is14 ío u n d  th a t o ra l v ita m in  D  
a p p e a re d  to  re d u c e  th e  r is k  o í h ip  ừ a c tu re s  o n ly  vyh en  
c a ỉd u m  su p p le m e n ta tio n  w a s a d d e d . H o vve ve r, a n o th e r 
m e ta -a n a ly s is 15 ỉo u n d  th a t th e  (M e re n c e  in  re la tiv e  r is k  
re d u c d o n  fo r a ỉl ử a c tu re  ty p e s w h e n  v h a m in  D  w a s ad d ed  
to  c a ld u m  su p p le m e n ta tio n , w a s v e ry  sm a ll a n d  s ta tũ tic a lly  
in à g n iS c a n t a lth o u g h  th o se  w ith  lo w  v ita m in  D  se ru m  
c o n c e n tra tio n s  te n d e d  to  h a v e  a  g re a te r r is k  re d u c tio n  th a n  
th o se  w ith  n o rm a l v ita m in  D  c o n c e n tra d o n s . A  s ig n iB c a n t 
d iữ e re n c e  w a s se e n  b e rn e e n  th e  e ữ e c ts o f d U íe re n t v ita m in  
D  d o se s. W h ile  n o tin g  th a t th is  c o u ld  be d u e  -to  s ta tis tic a l 
a r t ila c t , th e  a u th o rs  n o te d  th a t th e ừ  a n a ly s is  h ad  b e e n  
lim ite d  b y  th e  s c a rd ty  o f d a ta  fo r v ita m in  D  d o ses h ig h e r 
th a n  8 0 0  u n its , an d  th a t it  w a s p o ssib le  th a t v ita m in  o  
vvo u id  h a v e  a  b e n e Ễ d a l e ổ e c t i í  th e  d o se w e re  g re a te r th a n  
8 0 0 u n ỉts  d a ỉly .

I t  h a s  b e e n  su g g ested 16 th a t th e  v ita m in  D  an a lo g u e s 
a lía c a ld d o l a n d  e a ld trio l a re  m o re  e ữ e c tiv e  fo r o ste o p o ro á s 
th a n  e rg o c a k iíe ro l o r c o le c a ld ỉe ro l. H o w e v e r, a sy ste m a tic  
re v ie v v 11 T o u n d  n o  e v id e n c e  o f b e n e ũ t fo r an a lo g u e s 
co m p a re d  w ith  v ita m in  D . A n o th e r sy ste m a tic  re v ie v v 17 

ío u n d th a t v ỉta m ln  D  su p p le m e n ta tio n  o v e ra ll red u ced  ía lls  
an d  n o n v e rte b ra l b u t n o t v e rte b ra l íra c tu re s ; h o vve ve r, 
su b g ro u p  a n a ly s is  sug g ested  a  re d u c tio n  in  v e n e b ra l 
ử a c tu re s  w ith  alỉacalàdol b u t n o t w ith  c a ld n io l.

V ita m in  D  is  a lso  reco m m en d ed  fo r th e  p re v e n tio n  o í 
c o rtlc o s te ro id -in d u c e d  o ste o p o ro sis (see  E ữ e c ts  o n  B o n e s 
a n d  Jo in ts , p . 1 6 1 6 .2 ).

1. Btscfaofl>Fcrrmri HA, tí ttL Positỉve ềssodâóoo betvreen 25-hydroxy 
vtiamin D levds and bone mỉxienỉ denóty: t  populârion-based study oỉ 
younger and oỉder aduhs. Am J Med 2004; Ỉlếỉ 634-9.

2. Rodríguez-Mamnez MA. Garda-Cohen BC Rde of Ca24 and vỉumin D 
in the prevention and treaanem of osteoporosiỉ. Pharmocol ĩher 2002; 
93: 37-49.

3. Boonen S .tìa L  Cakium and vitamỉn D in the prevention and treatment 
oỉ osteoporosù—a đỉnỉcaỉ update. J hitern Mtắ 2006; 259: 539-52.

4. Lỉps p, a  al. Vỉtamin D suppiemematỉon and ỉraaure inàdence ỉn eỉderiy 
persons. A m  ĩnttm  Međ 1996; 124:400-6.

. 5. Davvson-Hughes B, tí ai. Eííect oí calcium and vitamỉn D 
supplementation on bone denslty in men and vvomen 65 years of age 
or older. N Engl J Med ỉ 997; 337: 670-6.

6. Trivedi DP. ữ  ai. BHect of four monthly oral vttamln O) (cholecaldíerol) 
suppỉemenution OD ỉractures and mottaBty in men and women living in 
thè community. randomised double btind controlled tríal. BMJ 2003; 
326: 469.

7. Porthouse J. tí ai. Randomised controUed trlal oí suppleraentation with 
caldum and choỉecaldíeroỉ (vỉ ta min Dị) for preventỉon oi bactures in 
primary care. BMJ 2005; 330: 1003-6.

6. The RECORD Triaí Group. Onỉ vỉtamỉn D3 and cakỉum ỉor secondaiy 
preventíon of low>trauma hactures in elderty people (Randomỉsed 
Evaluatỉon of Cakỉum Or vttamín D. BBCORD); a randomìsed placebo* 
conưoiled ưiaL Lanceí 200Ỉ; 365: 1621-28.

9. Jackson RD. tí ai. Caỉdum plus vhamin D supplemenution and the risk 
of íraaures. N Eng! J  Mtd 2006; 334: 669-83. Correction. ibiắ.; 1102.

10. Dhesỉ JK. íí ai. The impỉiations of a growing evidence base for drug use 
ỉn eỉderly patíentỉ: Pan 4: Yỉtamin D and tosphosphonates ỉor ữactures 
and osteoporosỉs. Br J Qùt Phamaeoỉ 2006; 61:521-8.

11. AveneQ A, tí aỉ. Vitamỉn D and vitamm D anaỉogues for preventỉng 
haaures assodated with involutỉonaỉ and post*menopausaỉ osteo* 
porosỉs. Avaỉlable ỉn The Cođưane Daubase oí Systematíc Revỉews; 
Issue 2. Chichester John Wĩley; 2009 (accesscd 22/07/10).

12. Anonymous. liíestyỉe advice for íraCTure preventỉon. Dmg Ther Buỉỉ 
2002;40:83-6.

13. Blsehoff>Ferrarỉ HA. tí aỉ. Fracture preventíon with vitamỉn D 
suppỉementatỉon: a meta-analysũ of randomỉnd contn^ỉed trỉals. 
JÃmA  2005; 293: 2257-64.

14. Boonen s . tí ai. Need íor addỉdonaỉ calctum to reduce ỉhe risk oí hip 
ỉracture vrith vỉtamin d suppiementatìon: evidence ỉrom a comparatỉve 
metaanalysứ oỉ ranđomixed controỉled iriais. J ơirt Endoainal Mtíab 
2007; 92: 1415-23.

15. Tang BMP. et a i. Use of caldum  or caldum  in combination vvith vitamin 
D supplementation to prevent haaures and bone lon in people aged.50 
years and oỉden a meỉa-analysỉs. Lartcrí 2007; 370: 657-66.

16. Ringe JD, Schacht E. Prevention and iherapy oí oaeoporosis; the roles of 
pỉain vitamin D and alỉacalddol. Kheumatol hứ 2004; 24: 189-97.

17. ODonneỉỉ s . tí ai. Systematỉc revỉew of the beneíits and harm$ ol 
caldtríol and aiíacaỉcỉdol íor ừactures and íaỉỉs. J Bom Mùưr Mnab 2008; 
26: 531-42.

P s o r ía s b . A  v i ta  m in  D  a n a lo g u e , c a ỉd p o tr ìo l (p . 1 6 9 7 .2 ), 
is  o fte n  u sed  a s a n  a lỉe m a tiv e  to  m o rc tra d it ío n a ỉ to p ic a l 
d ru g s in  th e  ỉn ỉt ía ỉ m an ag e m e n t o f m ild  to  m o d e ra te  p so r- 
ia s is  (p . Ỉ 6 8 8 . Ỉ ) .  A n o th e r v ita m ỉn  D  a n a ỉo g u e , ta c a lc ito l 
(p . 1 7 2 2 .1 ), is  u sed  s im ila r ly . In it ia l stu d ỉe s  w ith  to p ic a l 
m a x a c a id to ỉ, 1 ía le c a id tr io l, 2 a n d  p a ric a ld to ỉ’  su g g est th e y  
a re  s a ỉe  a n d  e ữ e c tiv e  fo r p s o ría s is . C a ld tr io l it s e ỉỉ h a s b e e n  
Ỉĩỉe d l b o th  to p ic a ỉly 4** an d  o ra lly .7 C a ỉd trìo l o in tm e n t h a s 
b e e n  ỉo u n d  to  b e  a s e ữ e c tiv e  a s c a ld p o tr io ỉ o in tm e n t4  a n d  
sh o rt-c o n ta c t d ith ra n o l c re a m ; s k ỉn  irr ita t io n  w a s ỉe ss w ith  
c a ỉd t r ío ỉ co m p are đ  v v ith  d ith ra n o l. 9 W h ile  g io b a l im p ro ve - 
m e n t a n d  s e v e r ity  sco re s w e re  ỉo u n d  to  b e  b e tte r w ith  
b e ta m e th a so n e  d ip ro p io n a te  o in tm e n t, re m ìss io n  tỉm e s 
w e re  lo n g e r w ith  c a ld tr ío l tre a tm e n t10

1. Barker JNWN, tí a i Topicaỉ maxacaltítol ỉor the treatment of psoríasis 
vulgaris: a pỉacebo-comroỉled. doubIe>bỉỉnd. dose-finding study wỉth 
active comparator. B rJ Dermatoỉ 1999; 141: 274-8.

2. Dunkovỉc c  tí  aL Ratíonaỉe ỉor tue and c&nỉcaỉ responslveness oỉ 
hexafltioro*1^5>dỉhydxoxyvỉtainỉn D) for the treamũnt of piaque 
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toỉenbũỉty oi caỉdtrioỉ oầntment ỉn the treatment oi chronlc piaque 
psoriató. 8rJD crmatol 1996; 135: 385-9.

6. Ring J, tí ềL Caỉdtĩỉoỉ 3mỉcrognms g'1 oỉntment in combỉnadon wỉth 
ulưĩvỉolet B photoỉhentpy for the trèátment of pỉaque psoriasỉs: resuỉts 
oỉ a comparative study. Ẽr J Dtrmatoỉ 2001: 144: 495-9.

7. Perex K  tí a i Saíety and efficacy oí oral caỉdưỉoỉ (1,25- 
dỉhydroxyvỉumỉn D}) íor the treatment oi psoriasữ. Br J Dermatoi 
1996; 134:1070-8.

8. Lahỉa M, tí aL Cakitrỉo] ointment and dobetasol propionate cream: a 
new regỉmen ỉor the treatment of pỉaque psoriasỉs. BurJ Dermatol 2003; 
13:261-5.

9. Hutdiỉnson PE. tí aL The eíBcacy, salety and tolerance of calcỉtrioỉ 
3 mỉaograms/g oỉntment In the treatment oí pỉaque psoriasls: a 
comparison with short-ccmtact dỉthranoL Dcrmđtology 2000; 201: 139- 
45.

10. Camarasa JM, tí a l Caỉdtrkd shows greater persistence of treatment 
eflea than betamethasone dipropionate ỉn topical psoriasỉs therapy. J 
Dermatoỉ Trtat 2003; 14: 8-13.

Rend osteodystrophy. S ee  u n d e r H y p e rp a ra th y ro id ism , 
p . 2 1 1 5 .2 .

Rheumaioid arthritis. A  la rg e  c o h o rt s tu d y 1 ỉo u n d  an  
in v e rs e  c o rre la tio n  b e tvveen  v ita m in  D  in ta k e  an d  th e  r is k  
o f d e ve lo p in g  rh e u m a to id  a rth r it is . H o w e v e r, a  sm a ll 
s tu d y 2 o f se ru m  v ita m in  D  c o n c e n tra tio n s  in  p a tie n ts  w ith  
ih e u m a to id  a rth r itũ  w h o  h a d  d o n ate d  b lo o d  b e ío re  th e  
o n se t o f sy m p to m s, fo u n d  n o  a sso d a tio n  b etvveen  v ita m in  
D  d e S d e n c y  a n d  la te r  d e ve lo p m e n t o ỉ rh e u m a to id  a rth - 
r it is , su g g e stin g  th a t v ita m in  D  d oes n o t h a v e  an  im p o tta n t 
ro le  in  th e  p a th o g e n e sis o f rh e u m a to id  a r t h r ít iỉ.

1. MerUno LA, tí aỉ. Vỉtamin D inuke is inversely aasocỉated witb 
rheumatoỉd arthrỉtỉs. Arthrừừ Rkeum 2004; 30: 72-7.

2. Nỉelen MMJ, tí  aì. Vhamỉn D deSdency does not increase the rỉsk of 
rheuxnatoid anhxỉtỉs: comment « 1  the anỉde by Mertino et al. Anhritừ 
Rheum 2006; 34: 3719-20.

Rkkels. S e e  O ste o m a ỉa rìa  an d  R ic k e ts , p . 2 1 1 6 .2 .

Adverse Ettects and Treạhnent
E x c e s s iv e  in ta k e  o ỉ v ita m in  D  le a d s to  th e  d e v e lo p m e n t o ỉ 
h y p e rp h o sp h a ta e m ia  o r h y p e rc a lc a e m ia . A sso c ia te d  e ữ e c ts 
o f h y p e rc a lc a e m ia  in c lu d e  h y p e rc a ld u ria , e d o p ic  c a ld íic a -  
tio n , a n d  re n a l a n d  c a rd io v a sc u la r d am ag e (fo r a  d isc u s s io n  
o f v ita m in -D  m e d ỉa te d  h y p e rca lca e m ia  a n d  its  ư e a tm e n t, 
see  p . 1 7 7 6 .1 ). S ym p to m s o f o ve rd o sag e  in d u d e  a n o re x ia , 
ỉa s s itu d e , n a u se a  a n d  v o m itin g , c o n stip a tio n  o r d ia rrh o e a , 
p o ly u ria , n o c tu ria , sv v e a tin g , h e a d a ch e , th ir s t , so m n o le n ce , 
an d  v e rtig o . In te r in d iv id u a l to ỉe ra n c e  to  v ita m in  D  v a rie s  
c o n s id e ra b ly ; in la n ts  a n d  c h ild re n  a re  g e n e ra lly  m o re  
su sc e p tib le  to  it s  to x ic  e ỉíe c ts . T h e  v ita m in  sh o u ld  be 
w ith d ra w n  ư  to x id ty  o c c u rs . I t  h a s b e e n  sta te d  th a t v i ta  m in  
D  d ỉe ta ry  su p p le m e n ta tio n  m ay  b e  d e trìm e n ta l in  p e n o n s 
a lre a d y  re c e iv ú ìg  a n  a d e q u a te  in ta k e  th ro u g h  d ie t an d  
e x p o su re  to  s u n lig h t, s in c e  th e  d iữ e re n c e  b e tw e e n  
th e ra p e u tic  a n d  to x ic  c o n c e n n a tio n s is  re ỉa tỉv e ly  s m a ll.

T h e  m o st p o te n t ỉo rm s  o í v ita m in  D , su c h  a s a lía c a ld d o l 
a n d  c a ld t r io l, m ig h t re a so n a b ly  b e  e xp e c te d  to  p o se  a 
g re a te r r is k  o f to x id ty ; h o w e v e r, th e ir  e ííe c ts  a re  re v e rse d  
ra p id ly  o n  w ith d ra w a l.

H y p e ts e n s it ív ity  re a a io n s  h a v e  o c c u rre d . S k in  ir r it a t io n  
o r c o n ta c t d e rm a titis  h a s b een  re p o rte d  w ith  to p ic a l 
p re p a ra tio n s .

Hypercalcoemia. V ita m in  D  is  th e  m o st lik e ly  o ỉ a ll v ita -  
m in s to  cau se  o v e rt to x id ty . D o ses o f ó O O O O units d a ily  
c an  c a u se  h y p e rca lca e m ia  (p . 1776 .1) , w ith  m u sc le  w e a k - 
n e ss . a p a th y , h e a d a ch e , a n o re x ia , n a u se a  an d  v o m itin g , 
b o n e  p a in , e c to p ic  c a ld C c a tio n , p ro te in u ria , h y p e n e n s io n , 
a n d  c a rd ia c  a rrh y th m ia s . C h ro n ic  h y p e rc a lc a e m ia  c a n  le a d  
to  g e n e ra lise d  v a s c u la r c a ld B c a tio n , n e p h ro c a ld n o s is . an d  
ra p id  d e te río ra tio n  o f re n a l h in c r io n . ' - 2 A  n u m b e r o f 
re p o rts  o ! a c d d e n ta l o ve rd o sa g e , le a d in g  to  h y p e rc a l-  
cae m ia  o r n e p h ro c a ld n o s is , o cc u rre d  in  th e  U K  a fte r in tro -  
d u c tio n  oi a c o n c e n ư a te d  a lỉa c a ld d o l o ra l s o lu tio n  th a t 
w a s 1 0  tim e s sư o n g e r th a n  th e  ỉo n n e r p re se n ta tio n . 3

H y p e ic a lc a e m ia  h a s b e e n  re p o rte d  in  a  p a tie n t a íte r  b rie f 
in d u s tr ia l e xp o su re  to  c o le c a ld le ro l. 4

A  stu d y  in  c h ild re n  tre a te d  fo r re n a l o ste o d y sơ o p h y  h a s 
p ro v id e d  so m e e v id e n c e  th a t h y p e rca lca e m ia  m a y  o c c u r 
m o re  b e q u e n tly  w ith  c a ld tr io l th a n  w ith  e rg o c a ld íe ro l. 5 

A n o th e r su  ch  s tu d y  h a s su g g ested  th a t v ita m in  D  h a s 
n e p h ro to x ic  p ro p e rtie s  m d e p e n d e n t o f th e  d e g re e  o f 
in d u ce d  h y p e rc a ỉc a e m ia , an d  th a t th e  d e d in e  in  re n a l 
íu n c tio n  m ay  b e  m o re  m arke d  w ith  c a ld t r io l.*

T o p ic a l c a ld t r ío l m a y  a ffe a  c a ld u m  h o m o e o sta sis . an d  
h y p e rca lca e m ia  h a s  b e e n  re p o rte d  in  sò m e  s tu d ie s . 7 F o r 
re íe rc n c e  to  th e  e ffe d  o f o th e r v ita m in  D  a n a lo g u e s u se d  in

p so ria s is  o n  c a ld u m  h o m o e o sta sis , see  u n d e r C a ld p o o io l 
p . 1 6 9 8 .2 .

ỉ . Anonymous. Toxỉc eữects of vỉtamin overdosage. Med leo  Drugs Ther 
1984; 26: 73-4.

2. Chirìcone D, tí aL Unusuaỉ O ỈO  oỉ dưonỉc intoxỉcation by vỉttmỉn D. J 
Nephrol 2003; 14: 917-21.

3. CSM/MCA. Acdđental overdose wlth alỉacalddoỉ (One-Alpha drops). 
Cumttí Problems 2001; 27: 3. Also available ac http://www.mhri.gov. 
uk/home/ỉdcpỉg?IdcServỉce«GET^ILEfrdDocName«CON007458€rRe- 
viàonSelectỉonMethod*LjtestRdeased (accesed 09/01/06)

4. Jlbani M. Hodges NH. Proionged bypercalcaemia aỉiér ỉndustrỉal 
exposuie to vtỉaìnỉn D». BMJ 1985; 290:748-9.

5. Hodson EM, tí aỉ. Treatment oí chỉldhood renaỉ osteodystrophy with 
caltíưioỉ or ergocaióỉeroL CZin Nephroi 1985; 24: 192-200.

6. Chan JCM, tía l. A proqỉecdve. doubỉe-blind study oỉ growth taiỉure in 
children with chrónỉc renaỉ insuffidency and the effectỉveness oi 
treatmem wtth caỉdtriol versus dỉhydrotacbyneroL J Pediatr ỉ 994; 124: 
520-8.

7. Bourke JF, tí ai. Vltamin D analogues ỉn psoiiasís: eữecỉs on System ic 
caỉdum homeostasỉs. BrJ Dermatòí1996; 135: 347-54.

Precautions
V ita m in  D  sh o u ld  n o t b e  g iv e n  to  p a tie n ts  w ith  h y p e rc a l-  
c a e m ia . I t  sh o u ld  b e  u sed  w ith  c a u tio n  in  in ỉa n ts , w h o  m ay  
h a v e  in cre a se d  s e n s it iv ity  to  its  e ííe c ts , an d  p a tie n ts  w ith  
re n a l ũ n p a ữ m e n t o r c a lc u li, o r h e a rt d ise a se , w h o  m lg h t be 
a t in cre a se d  r is k  o f o rg a n  d am ag e ư h y p e rca lca e m ia  
o cc u rre d . P la sm a  p h o sp h a te  c o n c e n tia tio n s  sh o u ld  b e 
c o n ơ o lle d  d u rín g  v ita m in  D  th e ra p y  to  re d u c e  th e  r is k  o f 
e a o p ic  c a lá íic a tio n .

I t  ìs  a d v ise d  th a t p a tie n ts  re c e iv in g  p h a rm a c o lo g ica l 
d o ses o f v ita m in  D  sh o u ld  h a v e  th e ir  p la sm a -c a ld u m  
c o n c e n ơ a tío n  m o n ito re d  a t re g u la r in te rv a ls , e sp e d a lly  
in it ia lly  o r ư  sym p to m s su g g e st to á d ty  {se e  a b o v e ). S im ila r 
m o n ito rin g  is  reco m m en d ed  in  in ía n ts  if  th e y  a re  b re a st-fe d  
b y  m o th e rs re c e iv in g  p h a rm a c o lo g ica l d o ses o f v ita m in  D  
(se e  b e lo w ).

B re a s t (e e d in g . V ita m in  D  is  d is trib u te d  in to  b re a st m ilk , 1 

an d  its  c o n c e n tra tio n  a p p e a rs to  c o rre la te  w ith  th e  a m o u n t 
o f v ita m in  D  in  th e  se ru m  o f e x d u s iv e ly  b re a s t'fe d  
in ía n ts . 2 T h e  A m e ric a n  A cad e m y  o f P e d ia n ic s  c o n sid e rs 
th e  u se  o f v ita m ỉn  D  to  b e  u s u a lly  co m p a áb le  w ith  b re a st 
íe e d in g , 3 a lth o u g h  th e y  a n d  o th e rs4 re co m m e n d  th a t th e  
in la n t b e  d o s e ly  m o n ito re d  fo r h y p e rca lca e m ia  o r d in ic a l 
m a m íe sta tio n s o f v ita m in  D  to x id ty  ư th e  m o th e r is  ta k in g  
p h a rm a c o lo g ica l d o ses o f v ita m in  D .

1. RothbCTỊ AD, a  al. Muemil-intant viurain D relationshipí during 
breasi-íeeding. J Pediatr 1982; 101: 500-503.

2. Canceỉa L tía l. Reỉatỉonshỉp between the vỉtamỉn D contem oí matemal 
miỉk and the viumỉn D status oỉ nursỉng women and breasi-ỉed inỉants. J 
Endoainoỉ 1986; 110: 43-50.

3. American Academy of Pedỉatrics. The transíer of drugs and other 
Chemicals into human miỉk. Peềiatria 2001; 108: 776-89. [Reiired May 
2010] Correction. ibiắ4 1029. Aỉso available at: http://aappolicy. 
aappublicaúons.o^/cgi/comem/fuU/pediatrics%3bl08/3/776 (accessed 
09/01/06)

4. Greer FR. tì a i Hlgh concentratíonỉ ỡí vỉtamin Dj in buman milk 
assodated with pharmacologic doses of vi ta min Dy. J Ptdiaư 1984; 105: 
61-4.

P o rp h y ria . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o rvveg ian  P o tp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n ơ e  S w e d e n . d a s s riie s  a lía c a ld d o l, c a ld -  
t r io l, c o le c a ld ĩe ro l, an d  d ih y d ro ta c h y s te ro l as p ro b a b ly  n o t 
p o rp h y rin o g e n ic  th e se  m a y  b e u se d  a s d ru g s o f firs t 
c h o ic e  an d  n o  p re c a u tio n s a re  n e e d e d . C a ld íe d io l, erg o - 
c a ld íe ro l. an d  p a ric a ld to l a re  n o t c la ss iB e d . 1

I. The Drug Database ỉor Acute Porphyrỉa. Avaiỉable at: http://www. 
dnjgs-porphyria.org (accessed 07/10/11)

P re g n a n c y . H y p e rca lca e m ia  d u rin g  p re g n a n cy  m ay  p ro - 
d u ce  c o n g e n ita l d iso rd e rs in  th e  o ffsp rin g , an d  n e o n a ta l 
h y p o p a ra th y ro id ism . H o v v e v e r, th e  ris k s  to  th e  íe tu s  o f 
u n tre a te d  m a te m a l h y p o p a ra th y ro id ism  a re  c o n sid e re d  
g re a te r th a n  th e  ris k s  o f h y p e rca lca e m ia  d ue to  v ita m in  D 
th e ra p y . In d e e d . o n e  re p o rt n o te d  in c re a se d  re q u ire m e n ts  
fo r v ita m in  D  p re p a ra tio n s d u rin g  p re g n a n cy  fo r th e  tre a t- 
m e n t o { h ỵ p o p a ra th y ro id ism ; 1 th e  d o se n eed ed  te n d e d  to  
in c re a se  d ủ rin g  th e  se co n d  h a lf o f p re g n a n c y . In  One 
w o m an  in  w h o m  th e  d o se  o ỉ c a ld tr io l re m a in e d  ra ise d  
a íte r  d e liv e ry  (in  a n  a tte m p t to  a llo w  fo r th e  c a ld u m  lo ss 
in v o lv e d  in  b re a st ỉe e d in g ) h y p e rca lca e m ia  d e ve lo p e d ; th is  
d id  n o t o c c u r in  2  vvo m en  w h o  d id  n o t b re a st íe e d  a n d  in  
w h o m  th e  d o se  o ỉ th e  v ita m in  D  p re p a ra tio n s w a s re d u ce d  
so o n  a íte r d e liv e ry . 1 F o r d isc u ss io n s re g a rd in g  v ita m in  D  
re q u ire m e n ts  d u rin g  p re g n a n c y , see UK an d  u s re co m - 
m en d ed  d ie ta ry  in ta k e , p . 2 1 1 8 .1 , a n d  P re g n a n c y  a n d  th e  
N e o n a te , p . 2 1 1 6 .3 .

1. Caplan RH, Beguin £A. Hypercalcemia in a calcitriol-ưcatcd 
hypoparathyroid wotnan during ỉactation. Obữtí Gynecol 1990; 76: 
485-9.

Interadions
T h e re  is  a n  in c re a se d  r is k  o f h y p e rca lca e m ia  ư  v ita m in  D  is  
g iv e n  w ith  th ia z id e  d iu re t ic s , c a lt íu m , o r p h o sp h a te . 
P la sm a -c a ld u m  c o n c e n tra tio n s  sh o u ld  b e m o n ito re d  in  
su c h  s itu a tio n s . So m e a n tie p ile p tic s  m ay  in c re a s e  v ita m in  D  
re q u ire m e n ts  (e .g . c a ib a m a z e p in e , p h e n o b a rb ita l, p h e n y - 
to in , an d  p rim id o n e ). R iỉa m p id n  a n d  is o n ia á d  m a y  re d u c e
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th e  e ííe c tiv e n e s s  o ỉ v ita m in  D . C o rtic o s te ro id s  m a y  
c o u n te ra c t th e  e S e c t o f v ita m in  D . K e to co n a zo le  m a y  
iĐ b ib it th e  m e ta b o lism  o í p a ric a ld  to l a n d  tb e se  d ru g s sh o u ld  
b e  u se d  w ith  c a u tio n  to g ẽ th e r; c a re  sh o u ld  b e  ta k ẽ n  w h e n  
u s in g  p a ric a ld to l w ith  o th e r p o te n t in h ib ito rs  o f th e  
c y to c h ro m e  P 4 5 0  iso e n zy m e  C Y P 3 A 4 .

OanazoL A  re p o rt o f h y p e rc a lc a e m ia  a sso d a te d  w ith  d an - 
a z o l in  a  p a tỉe n t m a in tã in e d  o n  a lỉa c a ld d o l th e ra p y  ỉo r  
h y p o p a ra th y ro id ism . 1 Im ro d u c tio n  o í d a n a zo I ap p eared  to  
re d u c e  th e  m a ỉn te n a n c e  re q u ire m e n t ỈO T a lía c a ld d o l.

1. Hepbum NC a  « t Danaxol-induced hypercalcaania in alphacaltídol- 
Dcited hypoparathyroiđísm. Pvstgrad M ai ]  1989; <3: 849-30.

L e v o r iiy ro x in e . T h re e  p a tíe n ts  ta k in g  d ih y d ro ta c h y s te ro l 
a n d  c a ld u m , fo r p o sto p e ra tiv e  h y p o p a ra  th y ro iđ ism  a ỉte r  
th y ro ỉd e c to m y , a ỉ w e ll a s le v o th y ro x in e , d e ve lo p e d  h y p e r- 
c a lc a e m ia  w h e n  th e  la tte r  w a s sto p p ed  b e ỉo re  a ra d io -io d - 
in e  sc a n . 1 T h e  d o se  o f d ih y d ro ta c h y s te ro l sb o u ld  b e  
re d u c e d  a n d  se n u n -c a ld u m  c o n c e n tta tio n s  sh o u ld  b e 
m o n ito re d  w h e n  th y ro id  ư e a tm e n t is  in te rru p te d , s ln c e  
e lim in a tio n  o f d ih y d ro ta c h y s te ro l m a y  b e  d e la ye d  in  h yp o - 
th y ro id is m .

I. Lamberg B-A. Dkkanen MJ. Hypercalcaemia due to dỉhydrotachysterol 
treatmenỉ in patíents with hypothyroỉdỉsm after (hyroidectomy. BMJ 
1981; 283: 461-2.

Pharmacokinetics
V ita m in  D  su b sta n c e s  a re  w e iỉ a b so rb e d  fro m  th e  
g a s tro in te s tin a ỉ tra c t . T h e  p re se n ce  o í b ile  is  e sse n tia l ío r  
a d e q u a te  in te s t in a l a b s o rp tio n ; a b so rp tio n  m a y  b e  
d e c re a se d  in  p a tie n ts  w ith  d e c re a se d  ỉa t  a b so rp ó o n .

V ita m in  D  an d  its  m e ta b o lite s  d rc u la te  in  th e  b lo o d  
b o u n d  to  a  sp e d h c  a -g lo b u lin . V ita m in  D  c a n  b e sto re d  in  
a d ỉp o se  a n d  m u sd e  tis s u e  fo r lo n g  p e rio d s o f tim e . I t  is  
s lo v v iy  re ỉe a se d  fro m  su  c h  sto ra g e  s ite s  an d  h o m  th e  s k in  
w h e re  i t  is  ío rm e d  in  th e  p re se n c e  o ỉ s u n lig h t o r u ltra v io le t 
lig h t. E rg o c a ld íe ro l a n d  c o le c a ld íe ro l h a v e  a s lo w  o n se t a n d  
a  lo n g  d u ra tío n  o f a c tìo n ; c a ld t r io l an d  its  a n a lo g u e  
a lía c a ld d o l, h o w e v e r, b a v e  a m o re  ra p id  a c tio n  an d  sh o rte r 
h a U -Iiv e s .

C o le c a ld íe ro l a n d  e rg o c a ld le ro l a re  h y d ro x y la te d  in  th e  
U v e r b y  th e  e n zym e  v ita m ìn  D  2 5 -h y d ro x y la se  to  ỉo rm  2 5 - 
h y d ro x y c h o le c a ld íe ro l (c a ld íe d io l) a n d  2 5 -h y d ro xy e rg o - 
c a ld ỉe io l re s p e c tiv e ly . T h e se  compounds u n d e ig o  h m h s r  
h y d ro x y la tio n  in  th e  k id n e y s  b y  th e  e n zym e  v ita m in  D  1- 
h ý d ro x y la s e  to  fo rm  th e  a c tiv e  m e ta b o lite s  1 ,2 5 -d ih y d ro x y - 
c h o le c a ld íe ro l (c a lđ t r io l) a n d  1 .2 5 -d ih y d ro x y e rg o c a ld ỉe ro l 
re s p e c tiv e ly . F u rth e r m e ta b o lism  a ỉso  o c c u rs  in  th e  k id n e y s , 
in d u d ỉn g  th e  ío rm a t io n  o ỉ th e  1 ,2 4 ,2 5 - tr ih y d ro x y  
d e riv a t iv e s . O f th e  s y n th e t ic  a n a ỉo g u e s , a lỉa c a ld d o l, 
d ih y d ro ta c h y s te ro l, a n d  d o x e rc a ld íe ro l a re  c o n v e rte d  
đ ứ e c tly  in  th e  liv e r  to  th e ữ  a c tiv e  m e ta b o lite s  (c a lđ t r io l.
2 5 -h y d ro x y d ih y d ro ta đ iy s te ro L  a n d  1 ,2 5 -d ih y d ro x y  e rg o - 
c a ld íe ro l re s p e c tiv e ly ).

V ita m in  D  co m p o u n d s a n d  th e ữ  m e ta b o lite s  a te  e xc re te d  
m a in ly  in  th e  b ile  a n d  ỉa e c e s  w ith  o n ly  sm a ll a m o u n ts 
a p p e a iin g  in  u r in e ; th e re  is  so m e  e n te ro h e p a tic  re c y c lin g  
b u t it  is  c o n sid e re d  to  h a v e  a  n e g lig ib le  c o n trib u tìo n  to  
v ita m in  D  s ta tu s . C e rta in  v ita m in  D  su b sta n ce s m ay  be 
d is trib u te đ  in to  b re a s t m ilk .

Human Requirements
T h e  d a ily  re q u ire m e n ts  o f v ita m in  D  in  a d u lts  a re  sm a ll an d
m a y  b e  m e t  m a in ly  b y  e x p o s u re  to  s u n l ig h t  a n d /o r  o b ta in e d  
h o m  th e  d ỉe t. A  d a ily  d ie ta ry  in ta k e  o f a b o u t 2 0 0  to  
4 0 0 u n its  (5  to  lO m ic ro g ra m s o f c o le c a ld ỉe ro l o r e rg o c a ld - 
íe ro l) o f v ita m in  D  i ỉ  g e n e ra lly  c o n s id e re d  ad eq u a te  fo r 
h e a lth y  a d u lts . In  c o m p a riso n  w ith  o ld e r a d u lts  (in  th e  age 
ra n g e  o f 2 5  y e a is  u p w a rd s ) th e  re q u ire m e n ts  p e r k g  b o d y- 
w e ig h t a re  g re a te r in  in ỉa n ts , d ũ ld re n , a n d  ỹo u n g  a d u its  
a n d  d n rỉn g  p re g n a n cy  a n d  la c ta tio n . R e q u ữ e m e n ts m ay  
a lso  b e  h ig h ẽ r in  p e o p le  w h o  a re  n o t e xp o se d  to  a d e q u a tê  
s n n lig h t su c h  a s th e  e ld e rly  o r h o u se b o u n d .

V ita m in  D  is  p re se n t in  fe w  fo o d s. H s h - liv e r o ils , 
e s p e d a lly  c o d - liv e r a f l, a re  good  so u rc e s o f v ita m in  D . O th e r 
so u rc e s , w h ic h  c o n ta in  m u c h  s m a lle r a m o u n ts , in d u d e  
b u tte r, eg g s, a n d  liv e r . So m e ỉo o d s a re  ío rtih e d  w ith  v ita m in  
D , a n d  m iỉk  a n d  m a rg a rin e  m a y  th e re ío re  a lso  su p p ly  th e  
v ita m in . C o o k in g  p ro c e sse s d o  n o t a p p e a r to  a ồ ẽ ct th e  
a c t iv ity  o f v ita m in  D .

U K  a n d  u s  re co m m e n d e d  d ie ta ry  in ta k e . In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) fo r v ita m in  D  h a v e  
o n ly  b e e n  p u b lish e d  fo r s e le a e d  g ro u p s o f th e  p o p u la - 
tio n . 1 In  th e  U S A  re co m m e n d e d  d ie ta ry  a llo w a n c e s h a d  
b e e n  s e t , a n d  w e re  su b se q u e n tly  re p la ce d  b y  d ie ta ry  re íe r -  
e n ce  in ta k e s 2 (se e  p . 2 0 4 6 .1 ). D iffe iin g  am o u n ts a re  
re co m m e n d e d  ỉo r  in ỉa n ts  a n d  c h ild re n  o f v a ry in g  ag es, fo r 
a d u ỉts , a n d  ío r  p re g n a n t a n d  la c ta tin g  vvo m e n . In  th e  U K  a  
d ie ta ry  in ta k e  w a s c o n s id e ie d  u n n e c e ssa ry  fo r a d u lts  liv in g  
a  n o rm a l liíe s ty le  w h o  w e re  b e in g  e xp o se d  to  s o la r ra d i-  
a tio n ; ỉo r  th o se  c o n h n e d  in d o o rs  a  re íe re n c e  n u tr ie n t 
in ta k e  (R N I) o f lO m ic ro g ra m s (4 0 0  u n its ) [a s  c o le c a ld ỉe ro l

o r e rg o c a ld ĩe ro l] d a ily  w a s s e t  T h is  R M I o ỉ 10  m ic ro g ra m s 
d a ily  w a s a lso  c o n sid e re d  to  b e  a p p lic a b le  to  a ll p ẽ rso n s 
ag ed  6 5  y e a rs  o r m o re  a n d  to  p re g n a n t a n d  la c ta tin g  
vvo m e n . R N Is  w e re  se t ỉo r  c h ỉld rẽ n  u p  to  th e  age o f 3 
y e a rs ; d ie ta ry  ìn ta k e  vvas c o n s id e re d  u n n e c e ssa ry  fo r o ld e r 
c h ild re n . M e n tio n  w a s m ad e  th á t in  o rd e r to  a ch ie v e  th e  
a b o v e  re íe re n c e  n u tr ie n t in ta k e s , su p p le m e n ta tio n  o ỉ th e  
d ie t m a y  a ctu a U y  b e re q u ừ e d  a n d  su p p le m e n ta tio n  w a s 
a lso  reco m m en d ed  fo r A s ia n  [ i.e . h o m  th e  In th a n  su b co n - 
d n e n t] w o m e n  an d  d ũ ld re n  ỉn  th e  U K  (se e  a lso  P re g n a n c y  
a n d  th e  N e o n a te , p . 2 1 1 6 .3 ). In  th è  U S A , 2 a d é q u a té  
in ta k e s  ỉo r  v ita m in  D  a re : 5  m ia o g ra m s (2 0 0 u n its ) d a ily  
(a s  c o le c a ld ỉe ro l) ỉo r  aU  p e rso n s h o m  b irth  th ro u g h  to  age 
5 0  y e a rs , in d u d in g  p re g n a n t o r la c ta tin g  w o m e n ; lO m ic r-  
o g ram s d a ily  ỉo r  a d u lts  ag ed  51 to  7 0  y e a rs ; a n d  1 5 m ic r-  
o g ram s d a ily  fo r th o se  aged  g re a te r th a n  7 0  y e a n . T h e  to l-  
e ra b le  u p p e r in ta k e  le v e l is  5 0  m ic ro g ra m s (2 0 0 0 u n its ) 
d a ily . T h e  2 0 0 5  D ie ta ry  G u id e lin e s  ỉo r  A m e rìc a n s  (p u b - 
lis h e d  jo in t ly  b y  th e  us D e p a rtm e n t o ỉ H e a lth  an d  H u m a n  
S e rv ic e s , a n d  th e  us D e p a rtm e n t o ỉ A g ric u ltu re ) re co m - 
m e n d  th a t h ig h - ris k  g ro u p s in d u d in g  th e  e ld e rly , th o se  
w ith  d a rk  s k in , an d  th o se  e xp o se d  to  in s u ỉS d e n t uv ra d i-  
a tío n , co n su m e  d a ily  in ta k e s  o ( 2 5 m ic ro g ra m s 
(lO O O u n its ) d a ily . 3 T h e  d e Q n itio n  o f v ita m in  D  d e C d e n cy  
an d  v i ta  m in  D  in s u íh d e n c y  re m a in s  c o n tro v e rs ia l in  te rm s 
o f se ru m  v ita m in  D  c o n c e n tra d o n s . 4-5 B e ca u se  v ita m in  D  
in s u ffid e n c y  is  c o n sid e re d  to  b e  co m m o n  in  n o rth e m  la ti-  
tu d e s , 5 an d  d e H d e n cy  is  in c re a s in g  w o rld w id e , 4 h ig h e r 
in ta k e s  th a n  th o se  m e n tio n e d  a b o ve  h a v e  b e e n  re co m - 
m e n d e d . So m e  h a v e  c a lle d  ỉo r  th e  e sta b lỉsh m e n t o f a n  
e stú n a te d  a ve ra g e  re q u ứ e m e n t (E A R ) in  N o rth  A m e ric a ,4 

a n d  e stim a te  a  re co m m e n d e d  d ie ta ry  aU ovvan ce  (R D A ) o f 
g re a te r th a n  1 2 .5 m lc ro g ra m s (5 0 0 u n its ). O th e rs ’  su g g est 
th a t th e  a d e q u a te  in ta k e  b e  in c re a se d  to  a t le a s t 2 0  to  
2 5  m ia o g ra m s (8 0 0  to  lO O O u n its) d a ily . A  r is k  a sse ssm e n t 
a n a ly s is  co n d u d e d  th a t th e  to le ra b le  u p p e r in ta k e  le v e l o f 
v ita m in  D  c o u ld  b e  in c re a se d  to  2 5 0  m ic ro g ra m s 
(lO O O O u n its) d a ily  fo r th e  g e n e ra l h e a lth y  p o p u la tio n . 4 

T h e re  h a s b e e n  sp e c u la tio n  th a t su  c h  su p p le m e n ta tio n  
m ig h t le a d  to  b ro a d e r b e n e S ts , o n  th e  g ro u n d s o f su g - 
g ested  a sso á a h o n s b e rvve en  la c k  o f v ita m in  D  an d  v a rio u s  
c a rd io v a sc u la r , m e ta b o lic , a n d  m a lig n a n t d ise a se s . In te r-  
e s tin g ly , a  m e ta -a n a ly s is7 o f 18  ra n d o m ise d  c o n tro lle d  stu - 
d ie s in  v a rio u s  c o n d ỉtio n s  su g g ested  a  re d u c tio n  in  to ta l 
m o rta lity  h o m  a n y  cau se  w ith  v ita m in  D  su p p le m e n ta tio n  
in  d o ses o f 7 .5  to  5 0 m ic ro g ra m s (3 0 0  to  2 0 0 0 u n its ) d a ily . 
H o vve ve r, m o st o f th e  s tu d ie s  in d u d e d  w e re  in  e ld e rly  
p a tie n ts  a t h ig h  r is k  o i h a c tu re s , w h o  o ỉte n  h a v e  lo w  v it-  
a n iin  D  le v e ls .

T h e  c o n se n su s o f o v e r 3 0 0  s d e n tis ts  h o m  2 3  c o u n trie s  a t 
a  v ita m in  D  v ro rk sh o p  w a s th a t g o v e m m e n ta ỉ g u id e lỉn e s , in  
aH c o u n trie s , w ith  re sp e c t to  d a ily  v ita m in  D  re q tũ re m e n ts 
(to  m a in ta in  b o n e  h e a lth  a n d  h e a lth  in  g e n e ra l) w e re  to o  
lo w  a n d  d id  n o t r r ile c t  a d v a n ce s in  v ita m in  D  re se a rch  o v e r 
th e  p re ce d ỉn g  d e cad e . E a tin g  v ita m in  D -ric h  fo o d s do es n o t 
so lv e  v ita n ù n  D  d e h d e n c y  fo r m o st a đ u lts ; ío n iB c a tio n  o ỉ 
fo o d  sh o u ld  b e  s ig n iG c a n tly  im p ro v e d  a n d  im p le m e n te d . 
R e co m m e n d a tio n s w e re  m ad e  th a t b lo o d  c o n c e n ữ a tio n s  o ỉ 
v ita m in  D  sh o u ld  b e a t le a s t 2 0  n a n o g ra m s/m L , a n d  th a t th e  
to le ra b le  u p p e r in ta k e  le v e l o i S O m ic ro g ra m s ( 2 0 0 0 u n its ) 
b e  re -e v a lu a te d  in  lig h t o f n e w  d a ta .*

F o r th e  v ie w  th a t c o le c a ld ỉe ro l is  m o re  p o te n t th a n  
e rg o c a ld ỉe ro l a n d  sh o u ld  b e  th e  p re ỉe tre d  fo rm  o f v ita m in  
D  su p p le m e n ta tio n . se e  A d m in is tra tio n , p . 2 1 1 4 .3 .
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P r e p a r o t i o n s
P ra p ria la ry  P rap o nA o ns (d e ta iỉs  a re  g ive n  in  V o lu m e  B )

S in g l» -h g ra ifie n l Preporahons* A t ị.\ A d e ro so l; A lp h a  D ỉ; D e xi-
v e n ; H n d e d in  Com bù Lo tra ve b  O ra v il; O ste lin ; R aq u ư e ro l D 3 ;
R aq u U ero l' R aq u itrio L ' Sterog yb  T re v ỉx ; V lta  D ; Zem p lan  Aus-
traL: C a lậ ịe x ; C itrih e x a lỶ ; K o ste o ; O ste lin ; O steV it-D ;
R o ca ltro L ' S icaL' S itr io lt ; Z em p lan  Austrùr. A T  10+7 B o c a trio lt;
B ond io L' C a ld je x ; E ta lp h a ; L a e v o v it D jf ; O le o v it D> R o ca lơ o l;
V i-D ev' Z em p iar; Btig.: 1-A lp h a ; D -C u ie ; D edrogyĩ- R o ca ltro l;

S illd s+ ; Braz.: A d d era  D 3 ; C a lc ỊỊe x ; D ep u ra ; In n o s íe n ; M a xxi 
D 3 ; R ep o cal D ; R o ca lơ o b  S ig m aca ld d o l; S ig m atriob  S ilk is t ; 
Zem p lan  Canađ.-. C a ld le ro b  C a ld je x ; C itra c a l + D ; D -G e l; D- 
T a b s; D -V i-S o l; D ris d o lt; E rd o l; E u ro  D ; O n e-A lp h a ; O sto-D 2 ; 
R iv a  D Ỷ ; R o ca ltro l; S ilk is ; Z e m p la rf; ơtữe:  A cu o d e ; E tá lp h a ; 
Fo sam ax p lu s  R o ca lơ o b  S ilk ỉs t ; zó n p lạ r; ơ tína: A lfa c a n J&  
* ) ;  A lp h a-D , (R ÌẾ iâ H ) ; A o  S i H u i ( l t ^ * ) ;  B o n -O n e ( ã a  
E ) ; C a ld je x  ( iR ít ) ; D e  K a i ( Í I S l ) ; D eoostriob  B ta lp h a  ( í í $  
R ,) ; Paneng ( S t Ễ ) t ; G a i N uo  zh e n  (M ^ K ); G a i San  C h u n  (&  
H ỉf ) ; H ỉca lo l (H + ì# ) ; ỉiq ìn g  ( ÍT f t ) ; Lonpryd Ợ tĩĩM );  
R o ca itro l ịW Ũ & );  sh u án g  Y e  Hong (® !> tỀ I); sũ d s  (3 fặ T M .); 
Y a n  D i N uo ( B iỀ * ) ; Y ing kang U  (3 5 1 1 « ); G s .: A lp h a D 3 ; C a ld - 
le ro b  C a ld ]e x f; In ía d in t ; O steoD ; R o ca ltro l; S ilk is ; T a c h y s tin t; 
V lg an to k Z em p lar; Denm.: D e tre m in ; E ta lp h a ; K a ld íe ro lt ; O ne- 
A lp h a ; Zem p lan  Pin.: D e e tỉp a tt; D e tre m in ; D evitob  D iv ỉsu n ; 
D y g ra ty l; E ta lp h a ; le k o v it ; S ilk is ; Zem p ian  Pr.: A d rig y l; D edro- 
gyb R o ca ltrob  S illú s ; S te ro g y l; U n -A lfa ; U ved o se ; U ve ste ro l D ; 
Zym ad ; Ger.: A T  1 0 ; B o n d io l; D j V ico tra t; D ecostriob  D ed re i; 
D ed ro g yl; D e k ris to l; D o ss; E in sA lp h a ; O sp ụ r D )t ; O ste o trio l; 
R o ca ltro b  S ilk is ; T a c h y sú n t; V ig an to l; V ig an to le tte n ; Z e m p lar 
G r .; A -C a ld d ; A -O stìn -D 3 ; A b b o ca ld je x ; A ld d o lin ; A le sto p o r; 
A h a ca ld l; A lỉad e b  A lp h a  D 3 ; A lp h a -D u e t; A lp h a-P lu s; A lp h ab i- 
k a l; A lp h aca l; A lp h as id o l; A lp h a zo l; A n te b e ; A xe la n o l; B a lu d o l; 
B io v it ; C a ld d ro p s; C a ld tro je a ; C a Ico d o l-D 3 ; C a lla d o l; C a iin o l; 
C a ltrio je c t; D -T rio l; D e c a ld t; D e d ro g y lt; D id ro g y l: D yg ra ty l; 
Em arỉem  H e lp o steo l; la sv e n ; L ile rc a l; Lo se fan ; M eg a-A lpha; 
O n e-A lp h a; O ssid ro l; O ste lin ; O ste o v ile ; O s titrio l; O ta ri; S ilk is ; 
S terogyL' V -D -B o n e ; V ito c a ld c  V o ư ace ; Z em p lar; Hong Xứng: 
A lp h a  D 3 ; B o c a ir io lt ; B o n -O n e ; C a ld je x ; D e co strio l; O ne- 
A lp h a ; R o ca ltro l; S ilk is ; Zem p lan  Hung.: A lp h a  D 3 ; C a ld je x ; 
O steo  D ị; R o ca lư o l; S ilk is t ; T a c h y só n t; V ig an to l; Zem p lar; 
India: A lfa  C aps; A H ab o l; A lía c a l; A lla d p ; A lỉa r ic h ; A ila se t; 
A lp h a  D 3 f; A lp b ad o k A ra c h ito l; A rc h ito l; A ris tro l; B ÍO -D 3; 
C a ld -B e st; C a ld b e st; C a lc ik in d ; C a ld ro l; C a ld t SG ; C a ld ik in d ; 
C a lía -D ; C a lo sto ; C a ltro l; C C M ; C e lo l; C in v it-D ; D e v ita ; D e w in ; 
D u racab  F o v it-D 3 ; G R -A U a; K a k in ; M in ro se t; O n e-A lp h a ; 
O scrio l; R o ls ic a l; Indon.: B o n -O n e ; C a ld je x f ; C a ld t; E ca ư o l; 
K o lk a trio l; O n e-A lp h a ; O sca l; O steo íem ; O sto ve ll; O stiio l; 
R o ca ltro b  Irl:  A T  1 0 ; O n e-A Ip h a ; R o ca ltro l: S ilk ls ; Zem p lan  
Israet. A lp h a D 3 ; C a ld je x f; O n e-A lp h a ; T e v a lla ; Z e m p la r ItaL: 
A lp h a  D 3 ; A tite n ; C a ld je x ; D ed ioL' D e rỉl; D ib ase ; D id ro g y l; 
D ifix ; D iseo n ; D ise rin a l; G e n iad ; O ste lin ; O stíd il-D 3 ; R o ca ltro l; 
Se íab  S ilk is ; T rid e lta ; T r ik a lt ; Zem p lan  Jpn: A lla ro l; H om eL' 
O n e a lỉa ; O xaro b  R o ca ltro b  Malaysitr. A lp h a  D 3 ; B on -O n e ; 
B o n k y ; C a ld je x ; F a iry  A D E ; O n e-A lp h a; O steocap ; R o ca ltro l; 
R o ic a l; Z e m p la r Mcx.: A lb rín o b  A lỉa d ; A lt r ic a lt ; A ltro b  C a ld o - 
fe m ; F e lip g e l-F ; G e ld e x ; Le m ytrìo l-h  N a la rto l; R o c a ltro lt; SiUds; 
T iro c a i; T rio la n ỷ ; V a lm e tro l-3 ; Zem p lan  Z y g iu m f; Neth.: C a ld - 
je x+ ; D evarom  D ih y d ra i; E ta lp h a ; R o ca lơ o l; S iỉk is ; Zem pian 
Norw.: A H -D 2; D e tte m ỉn ; D iv isu n ; E ta lp h a ; R o ca lư ob  S ilk ìs ; 
Zem p lan  NZ: C a lD ; O n e-A lp h a ; R o ca ltro ĩ; Phữipp.: A lp h a  D 3 ; 
B o n -O n e t; O n e-A lp h a ; O steo m eg t; R o ca lư o l; S ilk is ; PoL: A lỉa - 
d io l; C a ld je x t ; D e v ika p ; D e v iso l; Ju v it  Dỹ  O n e-A lp h a; 
R o c a ltro it; S ilk is t ; V ig an to l; V ig an to lenem  Z em p lar; Port.: C a l- 
d je x ; D ed ro g yl' E ta lp h a ; R o ca ltro l; S ilk is ; V ig an to l; Zem p lan  
Rus.: A lp h a D 3 (A n sộ a  /13-TeB); A q u ad e trim  (A xBuetp H M ); A T  
10 (A  T  1 0 ); E ta ip h a  (3ĩi/ ttộ a ); One-Aìla (B aH -A asộ a ); O steo- 
tr io l (O cTco ĩpHo n ); O x id e v it (O xcKneBH T); R o ca ltro l 
(P oK annpoa); T a ch y stin  (TaxH CTH H )t; V ig an to l (B H ran n u i); Zem - 
p la r (3eim aap ); SA.fr.: A T  1 0 f; O n e-A lp b a ; R o ca ltro b  Singa­
pore. A lp h a  D 3 ; B o n -O n e ; C a ld je x ; O n e -A lp h aỷ ; O steom ed; 
R a sp u tin ; R o ca ltro l; R o ic a l; S ilk is ; Zem p lan  Spaũr. C a ld je x f; 
E ta lp h a ; H id ro ỉe ro l; R o c a ltro l; S ilk is ; Z em p lar; SưetL: D e trem in ; 
D y g ra ty l; E ta lp h a ; R o ca ltro l; Zem p lan  Switỉ.: A T  1 0 f; N atecal 
D ; R e n a trio l' R o ca ltro L ' S ilk is ; V i-D e>  Z em p lan  Thai.: A lp ha 
D 3 ; A ỉp h a d o lt; B o n -O n e ; C aca re ; C a ld le ro l; C a ld t' D e co strio l; 
M ed i-A lp h a ; M e d itro l; O n e -A lp h a ; O steo D ; R o ca ltro l; Turk.: 
A lp h a  D 3 ; C a ld je x ; D ecostrio b  D e v it-3 ; M o n o vit D 3 ; O ne- 
A lp h a ; O siv it-D 3 ; O steo-D ; R o ca lư o l; V Ĩ-D 3 ; Zem p lar; UAE: 
C a ld p h a r; VK: A T  1 0 ; C a iđ je x t ; D e su n in ; P u ltíu m -D v  O ne- 
Aỉpha; Rocaltrol; S ilk is ; V ita - D Ỉ; Z em p lan  ukr.: Alpha D3 
(A a w Ị»  Ịũ );  A q u ad etrim  (A xBaaeipKM ); USA:. A d vanced  D ; 
B ab y  D ro p s; C a ld ỉe ro l; C a ld je x ; C a ld e ro l; D 4 0 0 ; D -V ita ; 
D I0 0 0 ; D 3 -50 ; D } D o ts ; D d ro p s; D ecara ; D e lta -D ; D H T ; D risd o t 
B n ía m il D -V ĩ-Sob  H e cto ro l' H igh P o ten cy D ; M axim u m  D 3 ; 
R e p le sta ; R o ca ltro l; T h e ia -D ; u ìtra  S tren g tb  D ; V e cd ca l; Zem - 
p la r; Veneĩ.: A lp h a  D 3 ; R o ca lơ o l; S ilk is ; Z em p lar.

AAukH ngredhnt Preporolioni. N um erous p re p ara tìo n s a re  listed  
ìn  V o lu m e B .

Pharm aeo pM nl Prapcm rtions
B P  2 0 1 4 : C a ld trio l C ap su le s; C a ld u m  and C o le c a ld ỉe ro l Tab le ts; 
C a ld u m  and E rg o ca ld ỉe ro l T a b le ts; ch e w ab le  C a ld u m  and 
C o le c a ld ỉe ro l T a b le ts ; ch e w ab le  C a ld u m  and  E rg o ca ld ỉe ro l 
T a b le ts; C o le c a ld le ro l In je c tìo n ; C o le c a ld íe ro l T a b le ts ; Ergo- 
c a ld ỉe ro l In je c tio n ; E rg o ca ld le ro l T a b le ts; P a e d ia tric  V ita m in s K  
c  an d  D  O rá l D ro p s;
B P C  1 973: C a ld u m  w ith  V ita m in  D  T a b le ts; V ita m in s A  and  D 
C ap su les;
U S P  3 6 : C a ld ỉe d io l C ap su le s; C a ld trio l In je c tio n ; C a ld u m  and 
V ita m in  D  w ith  M in e ra lỉ T a b le ts; C a ld u m  w ith  V h am in  D 
T a b le ts; C h o le c a ld le ro l C ap su le s; D ih yd ro tach yste ro l C ap su les; 
D ih yd ro tach yste ro l O ra l S o lu rio n ; D ib yd ro tach yste ro l T ab le ts; 
E rg o ca ld íe ro l C ap su le s; E rg o ca ld íe ro l O ra l S o lu n o n ; E rg o ca ld - 
ỉe ro t T a b le ts; O il-  and  W ate r-so lu b le  V ita m in s C ap su le s; O il-  and 
W ater-so lu b le  V ita m ỉn s O ra l S o lu tío n ; O il-  and  W ater-so lu b le  
V ita m in s T a b le ts; O il- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls 
C ap su les; O il- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls O ra l 
S o lu tio n ; OU- and  W ate r-so lu b le  V ita m in s vv ith  M in e ra ls Tab le ts; 
O il-so lu b le  V ita m in s C a p su le s; O ìl-S o lu b le  V ita m ìn s O ra l 
S o lu tio n ; O il-so lu b le  V ita m in s T a b le ts; O il-S o lu b le  V itam in s

All cross-reíerences reíer to entries in Volume A
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w ith  M in e ra ls C ap su le s; O U -So Iub le V ita m in s vvìtta M in e ra ls O ra l 
S o lu tío n ; O il-S o liib le  V ita m in s w ith  M in e ra ls T a b le ts; O leo v ita- 
m in  A  and  D  C ap su le s; O le o v ita m ỉn  A  .a n d  D ; P a ric a ld to l 
In je c tio n .

Vitamin E Substances
ịV ỉta m iria  Ẽ  BM iaM viH bi. rp yn n b t E  - 
ÁTC — AUHAD3. -ĩ ỉ  
AKVệt^-QA11HA03.

NOTE. T h e  ỉo o d  a d d itiv e  n u m b e r H 30 6  is  u se d  !o r 
to c o p h e ro ls .

V ita m in  E  is  a  g e n e ric  te rm  a p p lỉe d  to  a  la rg e  n u m b e r o ỉ 
n a tu ra l o r s y n th e tìc  co m p o u n d s . T h e  m o st im p o rta n t 
su b sta n ce s a re  th e  to c o p h e ro ls  o ỉ w h ic h  a lp h a  to c o -  
p h e ro ls  a re  th e  m o st a c tív e  a n d  v v id e ly  d is trib u te d  in  
n a tu re ; o th e r n a ttư a D y  o c c u rrin g  to c o p h e ro ls in d u d e  b e ta . 
g am m a , a n d  d e lta  to c o p h e rò ls . b u t th e se  a re  n o t u sed  in  
th e ra p e u d c s . T h e  o th e r g ro u p  o f co m p o u n d s vv ith  v ita m in  E  
a c t ív ity  a re  th e  to c o trie n o ls .

A lp h a  to c o p h e ro ls o c c u r n a tu ra lly  in  th e  d  o p tic a l iso m e r 
ío rm , w h ic h  is  m o re  a c tiv e  th a n  th e  s y n th e tic  ra c e m ic  dl 
ỉo im ; ỉo r  íu rth e r  d e ta ils  c o n c e m in g  th e  c o m p a ia tiv e  
a c t ív it íe s  o í th e  d ỉữ e re n t. fo rm s a n d  iso m e ts o f v ita m in  E  
co m p o u n d s , see  u n d e r U n its , b e lo w .

d-Alpha Tocopherol
• d-Ãlfa ’' Tổkoíerolr ÍWfl-alpha-Tocophérol; /?fifi-alpha-Toco- 
pherblùiu cí-Ănt^TOKoệepon; Natural Alpha Tocopherpl; 
Naturãl ạ-Tocopherol: CH3-Tocoferol; d-a-Tocopherol; RER-Or 
Tocopherol; yWfi-a-Tbcopherolum; /W/?-a-Tokoferol; RRR-a- 
Tokoferoll;/?/?fl-a-Tokpferolis.
(+)-2.5,7,8-Tetramethyl-2-(4,8,12-trimethyltridecyl)chroman-
6 -o l.
€2^500^=4307 -
CẠS — 59-02-9.
LỊNII N9PR3490H9.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) . us a llo vvs it  u n d e r th e  
d tle  V ita m in  E .
P h . E u r . 8 :  (S R R -a -T o c o p h e ro l; /m R -A lp h a -T o co p h e ro l B P  
2 0 1 4 ). A  d e a r, c o lo u rle s s , o r y e llo w ish -b ro w n  v isc o u s  o ily  
liq u id . P ra c tíc a lly  in so lu b le  in  v v a te r; ừ e e ly  so lu b le  in  
d e h y d ra te d  a lc o h o l, in  a ce to n e , in  d ic h ỉo ro m e th a n e . an d  in  
ỉa tt y  o ils . S to re  u n d e r a n  in e rt g as in  a irtíg h t c o n ta in e rs . 
P ro te c t h o m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v , 
p ra c tíca Q y  o d o u rle ss , v isc o u s  o il. I t  i ỉ  u n sta b le  to  a ir  an d  
lig h t. p a rtìc u la r ly  in  a lk a lin e  m e d ia . In so lu b le  in  w a te n  
so lu b le  in  a lc o h ò l; m is d b le  w ith  a ce to n e , w ith  c h lo ro ío rm , 
w ith  e th e r, a n d  w ith  ve g e ta b le  o ils . S to re  u n d e r a n  in e rt gas 
in  a irtíg h t c o n ta ỉn e rs . P ro te c t fro m  lig h L

df-Alpha Tocopherol
• Synthétìc' a-Tocopherol; all-rac-a-Tooópherol; all-rac-a-
Tokofẽroĩ; Alpha Tocopherol; d/-a-Tocổpherol: dl-A/ibộa- 
TOKOỘepon; E307; int-roc-a-Ttxopherolum; DL-a-Tócoferol; 
Synthetic Alpha Tocopherol; Tocoíerolum Alfa; d-Tocopher- 

„0 1; à-Tocopherolum; a-Tokofenol; Tokoferol-alfa; tout-/ac-a- 
.Tocophérol; VỊSỊỊ racematq a-Tokaíeròlis;. (iỌ-Alphà-Toco- 
pheroL ' .
ÍỈÌrZ S ,7 3 -T e tra m e th y J-2 - (4 A  12 -trirrie th y ltn d e cy i)ch ro m a n - 
ộ-ọl*: . . ....
C « H s A = 4 3 0 .7  
CAS— 10191-4.1-0.
UNII H4N855PNZ1 (alpha tocopherd); 7QWA1RK301 Cdl- 
alpha tocqphmol).

P h a rm a c o p o e ia s . In  Eur. (se e  p . v u ) an d  Jpn. us a llo vvs it  
u n d e r th e  tíd e  V ỉta m in  E .
P h . E u r . 8 :  (a ll- ro c -a -T o c o p h e ro l; a ll- ra c -A lp h a  T o co p h e ro l 
B P  2 0 1 4 ). A  d e a r , c o lo u rle ss  o r y e llo w ish -b ro w n  v isc o u s 
o ily  liq u id . P ra c t íc a lly  in so lu b le  in  v v a te r; ừ e e ly  so lu b le  in  
d e h y d ra te d  a lco h o L  in  a ce to n e , in  d ich lo ro m e th a n e , an d  in  
ía tt y  o ils . S to re  u n d e r a n  in e rt g a s. P ro te a  fro m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v , 
p ra c tíc a lly  o d o u rle ss , v is c o u s  o il. I t  is  u n sta b le  to  a ir  an d  
lig h t , p a rtìc u la r ly  in  a lk a lin e  m e d ia . In so lu b le  in  vva ten  
so lu b le  in  a lc o h o l; m is d b le  v v ith  a ce to n e , w ith  c h lo ro ío rm , 
w ith  e th e r, a n d  w ith  ve g e ta b le  o ils . S to re  u n d e r a n  in e n  gas 
in  a irtig h t c o n ta in e is . P to te c t h o m  lig h t

d-Alpha Tocoferil Acetate
(+ )'Ả lp h a -T o c o p h e ro l A c e ta te ; (+ )-Á Ìp h a -T b c o p h e fy ỉ 
A c e ta te ; d -A lp tia  T o co p h e ry l A c e ta te ; /?fiR-al p h a-To co p h er- 
y le ,'a c é ta te  d ê ; A R R -a lp K íb T o co p h ẹ ty lis a ce ta s; d -A n b ộ aií 
TO KO (j)epQ na A p e T a r, D -a -T o co fe rilo , áọ etatọ  d e : T o c o íe rọ li:

•AHa RRR Acẹtaỵ flW?-a-Tocopheroli .AGetas;. d^TocopheryJ 
Ạcetate; AÀA-a-TocophetyỊ Acẹtate; /?/ỉ/?^-T^Ốp^e^lis 
'Ấcetas; /!fifl-a-Tokoferilio acetatàs; flflfl-a-Tokoferol-acetát; 
Tókoferol-acetát alfà RRR, Tokoferol-a Ifa-ftfiff-acetát; RRR-a-. 
Tokotetylacetat; ff/?fl-a-Tokoférylu octan; flfifl-a-Tokoferyylia- 
setaatti.' ■' T '
(+)-a-Tocopherol acetate.
C 3 iH SJ0 3= 47 2 ;8  
CAS — 58-95-7. - 
UNII— A7E6112E4N

P h a rm a c o p o e ia s . In  Eur. (se e  p . VĨĨ). us a lỉo v v s  it  u n d e r th e  
d d e  V ita m in  E .
P h . E u r . 8 :  (JU U Ĩ-o -T o c o p h e ry l A c e ta te ; K R R -A lp h a -T o c o - 
p h e ry l A c e ta te  B P  2 0 1 4 ). A  d e a r , c o lo u rie s s  õ r s lig h tiy  
g re e n ish -y e Q o v v , VĨSCOUỈ o ily  liq u id . P ra c t íc a ỉly  in so lu b le  in  
vva te n  so lu b le  in  a lc o h o l; fre e ly  so lu b le  in  d e h y d ra te d  
a lc o h o L  in  a ce to n e , a n d  ìn  íá tty  o ilỉ . P ro te c t fro m  lig h L  
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e U o v v , 
p ra c tic a lly  o d o u rle ss , v isc o u s  o il. I t  m ay  s o lid iíy  in  th e  c o ld . 
I t  is  s ta b le  to  a ir  a n d  lig h t, b u t u n sta b le  to  a lk a ll. In so lu b le  in  
v v a te r; so lu b le  in  a lc o h o l; m is d b le  w ith  a ce to n e , w ith  
c h lo ro ío rm , w ith  e th e r, a n d  w ith  v e g e ta b le  o ils . S to re  in  
a irtíg h t c o n ta in e is . P ro te a  fro m  lig h t.

cff-Alpha Tocoferíl Acetate
to'ut rac^TÒrâphéryle, .acétate de; Ạceữtọ de d/-ạlfe- 
tocoíerịlọ; àikớc-a-iocopheryl Acetate; all-roc-a-:Tokofetylu 
octân; Alpha Tocopheryl Acetate; d/-Alfa Tpkoíeril Asetatd/- 
Alpha Tocopheiyi Acetate; d/-a-Tocophetyl Acetate; dl- 
Abbộa-TOKOỘeponá. AqeĩaT;: int-rac-a-Tocopherylis acetas; ' 
Dlds-Tocoíerito, acetato de; Tocoíeroli Aifạ Ạcetas; a‘ 
Tocopherol Ậcetatẹr á-Tocopheroli Acetas; ịokoíerot; ạlfa- 
acetát. Tc)koferolu oaan; Visq racematq 'a-Tokoferilio 
acetatasrCdO^AIiahá-Tocopherol acetate. , r
(±)-a-Tocophérolacetate. • '

•‘C 5 ,H ẩ Õ í4 7 Ị8  ;
Ớ s  —  7695-91-2; 52225-20-4.
UNIt — 9Ẹ8X80D2LQ, (aípha tocoỉerĩl acetate); WR1WPI7EW8 
(di-aiphợ tómfẹril ạcetate).

P h a rm o co p o e ia s . In  Chín., Eur. (se e  p . v ii) , an d  Jpn. us 
a llo v v s  it  u n d e r th e  t ít ìe  V ĩta in in  E .
Eur. a lso  h a s a  m o n o g rap h  fo r th e  c o n c e n tra te d  p o w d e re d  
lo rm .
P h . E iư . 8 :  (a lI-ra c -o -T o c o p h e ry l A c e ta te ; a ll- ra c -A lp h a  
T o c o p h e ry l A c e ta te  B P  2 0 1 4 ). A  d e a r , c o lo u rle s s  o r s lig h tíy  
g re e n ish -y e llo w , v is c o u s , o ily  liq u id . P ra c ũ c a lly  in so lu b le  in  
vva te n  ừ e e ly  so lu b le  in  d e h y d ra te d  a lc o h o l, in  a ce to n e , a n d  
in  fa tty  o ils . P ro te a  fro m  Iig h t.
P h . E u r . 8 :  (a -T o c o p h e ry l A c e ta te  C o n c e n tra te  (P o vv d e r 
F o rm ); a -T o c o p h e ry lis  A c e ta tis  P u lv is ; A lp h a  T o c o p h e ry l 
A c e ta te  C o n c e n tra te  (P o w d e rF o rm ) B P  2 0 1 4 ). I t  is  p re p a re d  
e ith e r b y  fin e ly  d isp e rs in g  d /-a lp h a  to c o íe r il a ce ta te  in  a 
s u ita b le  c a r r ie r  (e .g . g e la tin , a c a d a , c a rb o h y d ra te s , 
ỉa c to p ro te in s , o r a m ix tu re  o f th e s e ) o r b y  a d so rb in g  dl- 
a lp h a  to c o íe r il a ce ta te  o n  to  s ilỉd c  a d d . T h e  c o n c e n tra te  
c o n ta in s  n o t le ss  th a n  2 5 %  o f d /-a lp h a  to c o ỉe r il a c e ta te . 
A ỉm o st v v h ite , y e llo v v ish . o r lig h t-b ro v v n  sm a ll p a rtid e s . 
D e p e n d in g  o n  th e  ío rm u la tío n , th e  p o vvd e r m a y  b e 
p ra c tíc a lly  in so lu b le  in  vva te r o r m a y  s w e ll o r fo rm  a 
d isp e rs io n . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . P ro te d  
fro m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v . 
p ra c tíc a lly  o d o u rle ss , v is c o u s  o il. I t  is  s ta b le  to  a ir  a n d  lig h t, 
b u t u n sta b le  to  a lk a li. In so lu b le  in  vva te n  so lu b le  ìn  a lc o h o l; 
m is d b le  v v ith  a ce to n e , vv ith  c h lo ro lo rm . w ith  e th e r, an d  
w ith  vegetable oils. Store in a irtigh t containers. Protect from  
lig h t.

d-Alpha Tocoíeril Acid Succinate
d-Alpha-ToGopherol add succinate; đ-Ạlpha Tocopheryl 
Add Succináte; /W/?-alpha-Tocùphéryle  ̂ hydrogénosụcđ- 
nate de; /?fW-álpha-Tocopherylis hydrogenosuccihas; d- 
Anbộa ToKcx))epona CyKựnHaT; D-a-Tocoferiló,; sucdnato 
ácidó; Sọcậnato ácido de d-alfà-tọcofẹrih; Tócoferọli Alfa 
RRR Hydrogenosuccinas; /?/?/?-a-Tocopheroli Hydrogenosuc- 
dnas; d-a-Tocopheryl Add Sucđnate; fí/?/?-a-Tocopheryl 
Hydrogen Sucdnate, /?/?/?-a-Tocopherylis Hydrogenosucci- 
naŝ  fififl-a-Tokoferilio-vandenilio sukcinatas; Tokoferol-alfa- 
ft/?ft-hydrogen-sukcinát; flflff-a-Tokoferol-hidrogén-szukGi-> 
nát; fflĩ/?-ci-Tokofefỵ|vătesucdnat; /Wfí-a-Tokoferyyllvetysuk- 
sinaatth ’ ■> ;  V
(+)-a-Tocopherol-hydrogen succinate. ' i  \
Cb3Ĥ O5=530.8 ....................  .
0 ^ - — 4345-03-3.
ỤNIÍ— LU4BS1IYVE

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii) . us a llo v v s  it  u n d e r th e  
tã tle  V ita m in  E .

u s  a lso  in d u d e s  V ita m in  E  P o ly e th y le n e  G ly c o l S u c d n a te , a  
m ix tu re  ỉo rm e d  b y  th e  e s te riB c a tio n  o í d -a lp h a  to c o ỉe r il a d d  
su c d n a te  w ith  a  m a c ro g o l.
P h . E u r . 8 :  (R R R -o -T o c o p h e ry l H yd ro g e n  S u c d n a te ; RRR- 
A lp h a  T o c o p h e ry l H yd ro g e n  sú c d n a te  B P  2 0 1 4 ). A  v v iũ te  o r 
a lm o st w h ite  c ry s ta llln e  p o w d e r. P ra c t ic a lly  in s o lu b le  in  
w a te r ; so lu b le  in  d e h y d ra te d  a lc o h p l an d  in  a c e to n e ; v e ry  
so lu b le  in  d ic h lo ro m e th a n e . P ro te d  fro m  lig h t.
U S P  3 6 : (V ita m ỉn  E ) . A  w h ite , p ra c d c a lly  o d o u rle ss , 
p o vvd e r. M .p . a b o u t 7 5  d e g re e s; it  is  u n sta b le  w h e n  h e ld  
m o lte n . I t  is  s ta b le  to  a ir  an d  lig h t, b u t u n sta b le  to  a lk a li. 
In so lu b le  in  v v a te r; so lu b le  in  ạ lc o h o l, in  a ce to n e , in  e th e r, 
a n d  in  v e g e ta b le  o ils ; v e ry  so lu b le  in  c h lo ro ío rm ; s lỉg h tly  
so lu b le  in  a lk a lin e  so lu tio n . S to re  in  a irtig h t c o n ta in e rs . 
P ro te a  to m  lig h t .

d/-Alpha Tocoferil Acid Succinate
Alpha Tơrdpheryl Hydrogen Sucanate; ot-ảlpha-Tocốphér- 
ylé? hydrògéhọsuccinạtẹ ‘de; [x-alpha-Tocopherýlis 'tíydro- 
genọsuccinás;' dl-Alpha Tocopheryl Acid Succinaté; dÃd- 
Tocopheryl Acid Succiriàte; dl-AnbcỊia ĨOKÒệepọ/ia 
CyKi4i4Ha-n b̂L-d-ĩcxỉoferiló, succinato áddo; SuccinatQ ácido 
de dAalfe-tocoferito; TpcoferpH AIfa Hýdrogẹnosuccinas; DL- 
a-Tocopheroíi Hydrogenosuccinás;- DL-a-TocopheỊyl 
Hydrogeh Sqecinaté; DC-ã-tọcppherylís Hydrogẹnọsucdnís; 
Dt-a-Tokọfẹriliọ-yandenỉlió. sukcinatas;, Tokoferol-alfa 
hydrogen sukcinát; 0L-cetokoferoí-hidrogén-s2ukdnát; OL-a- 

;TÓkqfeiỵlvãte5uccinat;tx-d-TokổfẹryylivetysuksinạanỊ. 
(±)-a-TÕcophérol hydrogen succináte. •
C33HmO5=530.8 :
CÃS — 17407-37-3.

P h a rm a c o p o e ỉa s . In  Eur. (se e  p . v ii) . u s  a llo vvs it  u n d e r th e  
t it le  V ita m in  E .
P h . E u r . 8 :  (D L -a -T o c o p h e ry l H yd ro g e n  S u c d n a te ; A lp h a  
T o co p h e ry l H y d ro g e n  S u cd n a te  B P  2 0 1 4 ). A  w h ite  o r 
a lm o st w h ite , c ry s ta llin e  p o vvd e r. P ra c tic a lly  in s o lu b le  in  
v v a te r; so lu b le  in  d e h y d ra te d  a lc o h o l an d  in  a c e to n e ; v e ty  
so lu b le  in  d ỉc h lo ro m e th a n e . P ro te a  h o m  llg h t.
U S P  3 6 : (V ita m in  E ) . A  v v h lte , p ra c tic a lly  o d o u rle ss . 
p o vvd e r.' M .p . a b o u t 7 0  d e g re e s; it  is  u n sta b le  vvh e n  h e ld  
m o lte n . I t  is  s ta b le  to  a ir  an d  lig h t, b u t u n sta b le  to  a lk a li. 
In so lu b le  in  v v a te n  so lu b le  in  a lc o h o l. in  a ce to n e , in  e th e r. 
a n d  in  ve g e ta b le  o ils ; v e ry  so lu b le  in  c h lo ro ỉo rm ; s lig h tly  
so lu b le  in  a lk a lin e  so lu tio n . S to re  in  a irtig h t c o n ta in e rs . 
P ro te d  to m  lig h t.

Ợn/fe
T h o u g h  th e  p o te n c y  o f p re p a ra tio n s o f v ita m in  E  is  s t ill 
so m e tim e s e xp re sse d  in  u n its . th e  In te rn a tio n a l S ta n d a rd  
fo r v i ta  m in  E  w a s d isc o n tin u e d  in  1 9 5 6 . T h e  In te rn a tio n a l 
U n it w a s th e  a c t iv ity  c o n ta in e d  in  lm g  o f a  S ta n d a rd  
p re p a ra tio n  o f d /-a lp h a -to c o ỉe ril a c e ta te . P a st e d itio n s  o f th e  
U S P  h a ve  sta te d  th a t in  e xp re ss in g  v ita m in  E  a c d v ity  o f 
to co p h e ro l p ro d u a s , th e  fo llo w in g  e q u iv a le n ts  o f 1 m g w e re  
to  b ẽ  u se d :
•  4 -a lp h a  to c o p h e ro l, 1 .4 9 u n its
•  4 /-a lp h a  to c o p h e ro l, 1 .1  u n its
•  4 -a lp h a  to c o ỉe r il a c e ta te , 1 .3 6  u n its
•  d /-a lp ha  to c o fe rìI a c e ta te , 1 u n it
• 4 -a lp h a  to c o íe r il a d d  su c d n a te . 1 .2 1  u n its
•  d /-a lp ha  to c o le r il a d d  su c d n a te , 0 .8 9  u n it.
F o r d ie ta ry  p u rp o se s , v ita m in -E  a c t iv ity  m a y  n o w  b e  
e xp re sse d  in  te rm s o f a lp h a  to tx> p hero l e q u iv a le n ts  (a - T E s ). 
O n e  a -T E  is  th e  a c t iv ity  c o n ta in e d  in :
•  lm g  o f d -a lp h a  to co p h e ro l (n a tu ra l a lp h a  to c o p h e ro l; 

R R lỉ-a -to c o p h e ro l)
• 1.4 mg a/-alpha tocopherol

Ị • 1 .1  m g 4 -a lp h a  to c o fe ril a ce ta te  
ị •  1 .5  m g d /-a lp h a  to c o íe r il a ce ta te

• 1 .2  m g 4 -a lp h a  to c o le r il a d d  su c d n a te
• 1 .7  m g d /-a lp h a  to c o ỉe r il a d d  su c d n a te .

Uses and Administration
V ita m in  E . a  ỉa t- s o lu b le  v ita m in . p re v e n ts  th e  o x id a tio n  o f 
p o ly u n sa tu ra te d  ía tt y  a d d ỉ. I t  re a c ts  w ìth  ừ e e  ra d ic a ls , 
w h ic h  a re  th e  c a u se  o f o x ỉd a tiv e  d am ag e to  c e li m e m b ra n e s, 
v v ith o u t th e  lo rm a tio n  o f a n o th e r ừ e e  ra d ic a l in  th e  p ro c e ss.

V ita m in  E  d e U d e n cy  is  ra re  b u t d e ve lo p s vvh e n  th e  
d ie ta ry  in ta k e  is  in a d e q u a te . In  c y s tic  h b ro s iỉ o r c h o le s ta s is , 
m a la b so rp tìo n  o f fa t m a y  le a d  to  a  v ita m in  E  d e ũ d e n c y ; 
d e h d e n c y  m a y  a lso  o c c u r in  a b e ta lip o p ro te in a e m ia  w h e re  
th e re  a re  a b n o rm a litie s  o í lip id  tra n sp o rt an d  m a la b so rp - 
t io n . In  p re v io u s ly  h e a lth y  a d u lts  m a la b so rp tio n  a n d  lo w  
in ta k e  o ỉ v ita m in  E  m u st c o n tín u e  fo r se v e ra l y e a rs  b e ío re  
s ig n s o f d e h d e n c y  a p p e a r. T h e  m a jo r sig n s o ỉ v ita m in  E  
d e h d e n c y  a re  th e  d e v e lo p m e n t o f m y o p a th ic  a n d  
n e u ro lo g ic a l d iso rd e rs .

V ita m in  E  is  u se d  in  th e  tre a tm e n t an d  p re v e n tio n  o f 
v ita m in  E  d e h d e n c y . I t  is  u s u a lly  g iv e n  o ra lly , g e n e ra lly  th e  
p re ỉe rre d  ro u te , b u t h a s  a lso  b e e n  g iv e n  b y  in ư a m u s c u la r o r

The Symbol t  denotes a preparation no longer actively marketed
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in tra v é n o u s  ro u te s . I t  m a y  b e  g iv e n  a s d- o r d /-a lp h a  
to c o p h e ro l o r a s th e  re s p e c tiv e  a ce ta te s  o r a tíd  su c d n a te s .

R e co m m e n d e d  d o ses v a ry , in  p a rt b e cau se  o í d iS e re n c e s 
in  th e  a c t iv ity  o ỉ d iS e re n t p re p a ra tio n s ; h o w e v e r, a  d a ily  
d o se  o f se v e ra l tim e s th e  re co m m e n d e d  d ie ta ry  a llo w a n c ẽ  
(R D A ), o r a ro u n d  4 0  to  5 0  m g  o ỉ d-alpha  to c õ p h e ro l, has 
b e e n  su g g ested  fo r d e ũ d e n c y  sy n d ro m e r, so m e vvh at h ig h e r 
d a ily  d o ses h a v e  b e e n  g iv e n  in  c y s tic  S b ro s is  ( 1 0 0  to  2 0 0  m g 
o ỉ d í-a lp h a  to c o ỉe r il a c e ta te , o r a b o u t 6 7  to  1 3 5 m g  o ỉ d- 
a lp h a  to c o p h e ro l) a n d  m u c h  h ig h e r d a ily  d o ses in  
a b e ta lip o p ro te in a e m ia  (5 0  to  1 00  m g /kg  o f d /-a lp h a  to c o ỉe iil 
a c e ta tẽ , ó r a b o u t 3 3  to  6 7  m g /kg  d -ă lp h a  to c o p h e ro l).

F o r d o ses u se d  in  c h ild re n . se e  A d m in is tra tio n  in  
C h ild re n , b e lo w .

V ita n ũ n  B  h a s  a lso  b e  e n  tr ie d  in  m a n y  o th e r d iso rd e rs , fo r 
w h ic h  th e  e v id e n c e  o f v a lu e  is  g e n e ra lly  la d d n g  (se e  
P ro p h y la x is  o ỉ Isc h a e m ic  H e a rt D ise a se , p . 2 0 4 7 .1 , an d  
P ro p h y la x is  o f M a lig n a n t N e o p la sm s, p . 2 0 4 7 .3 ).

O th e r su b sta n c e s w ith  v ita m in -E  a c t iv ity  th a t h a v e  b e e n  
u se d  in d u d e  d í-a lp h a  to c o ỉe r il p a lm ita te  a n d  to c o íe rso la n  
(to c o p h e rso la n ), a  w a te r-so lu b le  su b sta n ce  w h ic h  i ỉ  d -a lp h a  
to c o íe r ìl a d d  su c d n a te  co m b in e d  w ith  a  m a c ro g o l. W h e a t- 
g e n n  o il (p . 2 6 4 7 .1 ) is  a lso  v v id e ly  u se d  a s a so u rc e  o f 
v ita m in  E .

V ita m in  E  is  o ỉte n  u se d  as an  a n to x id a n t in  p h a rm a - 
c e u tìc a l m a n u ỉa c tu rỉn g .
General revlews.
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Physioi Biodtem 2001; 57: 43-56.
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atheiosderosis and carúnogenesỉs: a review. J Am Coii Nutr 2003; 22: 
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10. Gaỉlỉ F. Azzỉ Á. Present trends ỉn vỉ tam in E research. Biofađors 20Ỉ0; 36: * 

33-42.

Admmisiration in ehildren. V ita m in  E  su p p le m e n ts a re  
g iv e n  to  c b ild re n  v v ìth  d e S d e n c y , su c h  a s th a t a ris in g  
ử o m  ỉa t  m a la b so rp tio n  in  c y s tic  S b ro s is  a n d  c h o le sta ú c  
liv e r  d ise a se ; d e ũ d e n c y  m a y  a lso  o c c u r in  a b e ta lip o p ro te i- 
n a e m ia  iv h e re  th e re  a re  a b n o rm a litie s  o ỉ U p id  ơ a n sp o rt 
a n d  m a la b so ip tio n . T h e  BNFC su g g ests th e  ío U o vvín g  do ses 
e xp re sse d  a s lữ -a lp h a  to c o íe r il a c e ta te , a cco rd in g  to  ag e : 
V ltam in E deíĩtíency  
ơraỉỉy
•  n e o n a te : lO m g /k g  d a ily
•  1 m o n th  to  18  y e a rs : 2  to  1 0  m g /kg  d a ily ; u p  to  2 0  m g /kg  

h a s b e e n u se d
M alabsorptdon in  cystic Sbrosis
ơralty
•  1 m o n th  to  1 y e a r . 5 0  m g  d a ily  a d ju ste d  a s n e c e ssa ry
•  1 to  12 y e a rs : lO O m g  d a ily  a d ju ỉte d  a s n e c e ssa ry
•  1 2 t o l8 y e a r s :a s fo ra d u lts , see  U se s a n d  A d m in is tra tio n , 

p . 2 1 1 9 .3 .
C holestasis and  severe liver disease
oralty
•  n e o n a te : ỈO m g /k g d a ily
•  1 m o n th  to  12 y ea rs : in i tia lly  100  m g  daily , a d ju s te d  

a cc o rd in g  to  re sp o n se ; u p  to  2 0 0  m g /kg  d a ily  m a y  be 
re q u ũ e d

•  1 2  to  .18  y e a is : in it ia lly  2 0 0  m g d a ily , a đ ju ste d  a cco rd in g  
to  re sp o n se ; u p  to  2 0 0  m g /kg  d a ily  m a y  b e  re q u ìre d

ờtíramusadariy
•  n e o n a te : lO m g /k g  o n ce  m o n th ỉy
•  1 m o n th  to  18  y e a rs : lO m g /k g  (m a T im im i 1 0 0  m g ) o n ce  

m o n th ly
F o r a b e ta lip o p ro te in a e m ia  in  c h ild ie n , th e  reco m m en d ed  
a d u ỉt d o se  o f 5 0  to  lO O m g /kg  d /-a lp h a  to c o ỉe r il a ce ta te  d a ily  
is  a lso  u se d , a lth o u g h  th e  h ig h e r d o se  o ỉ lO O m g /kg  d a ily  is  
su g g ested  ỉo r  n e o n ă te s .

V ỉta m in  E  h a s  a lso  b e e n  tr ie d  in  o th e r p e rin a ta l đ iso rd e rs 
(b e lo w ) s u  c h  a s in t r a v e n t r ic u la r  h a e m o rrh a g e  a n d  
re tin o p a th y  o ỉ p re m a tu rity  (b e lo w ).

Age-mkrtad macuiar degeneration. D ie ta ry  su p p le m e n ta - 
tío n  w ith  a n to x id a n ts  in d u d in g  v ita m in  E  h a s b e e n  p ro - 
m o ted  ỉo r  a g e -re la te d  m a c u la r d e g e n e ra tio n . F o r h iiĩh e r  
d e ta ils , see  u n d e r B e ta c a ro te n e , p . 2 0 5 1 .2 .

chemodierapy induced toxicity. A  sm a ll p iỉo t s tu d y 1 

ỉo u n d  th a t o ra l y ỉta m in  E  6 0 0  m g  d a iỉy  g iv e n  d u d n g  
c h e m o th e ra p y  a n d  ío r  3  m o n th ỉ a íte rv v a rd s re d u ce d  
c h e m o th e ra p y -in d u ce d  n e n ro p a th y  in  p a tie n ts  g iv e n  re g i-  
m e n s b a se d  o n  p la tin u m  (c a ib o p la tin  o r d s p la d n ), o r 
p a d ita x e l o r  b o th . (S e e  a lso  Eũects oa  th e  N e rv o u s S y s­
te m , u n d e r C is p la tin , p . 7 6 7 .3 .) T h e  a u th o rs  c o n sid e re d  
th a t s im ila r it ie s  e x is t b e tw e e n  n e u ro p a th y  in đ u ce d  b y  t ís -

p la t in  (a n d  p o ss ib ly  p a d ita x e l) a n d  th a t se e n  in  v ita m in  E  
d e fit íe n c y  S ta te s, (se e  b e lo w ). O ra l v ita m in  E  3 0 0  m g  d a ily  
a lle v ia te d  p a lm a r-p la n ta r e ry th ro d y se s th e s ia  in  5 p a tie n ts  
g iv e n  c a p e d ta b in e  a n d  d o c e ta x e l.2 In  4  o f th e se  p a tie n ts , 
ch e m o th e ra p y  w a s c o n tỉn u e d  w ith o u t in te rru p tío n  o r 
d o se  re d u c tĩo n . h n p ro v e m e n t w a s  g e n e ra lly  n o tìc e d  a fte r 
7  to  10  d a ys o í tte a tm e n t.

1. Argyriou AA, tí ai. Vỉtamin E ỉor prophylaxỉs agaỉnst diemotherapy- 
induced neuropathy: a nndomỉzed controlled txỉaL Neunỉogy 2005; 64: 
26-31.

2. Kara IO, tí  aL Palmar-pUmar erythrodysesthesỉa due to docetaxel- 
capedtablne therapy iỉ treated with vỉtamỉn E vrithout dose reductỉon. 
Bnast 2006; 15:414-24.

D e fid e n c y  S ta te s . V ita m in  E  d e Ễ d e n c y  m a y  c a u se  n e u ro - 
lo g ic a l d am ag e c h a ra a e ris e d  b y  se n so ry  lo s s . a ta x ia  an d  
r e t in it iỉ p ig m e n to sa . In  2  p a tie n ts  w ith  co m m o n  v a ria b le  
im m u n o d e fid e n c y  a n d  a n  a sso d a te d  e n te ro p a th y , v ita m in  
E  d e h d e n c y  d e v e lọ p e d . T re a tm e n t w ith  in tra m u s c u la r o r 
o ra l v ita m in  E  le d  to  o b je c tiv e  n e u ro lo g ic a l im p ro v e m e n t. 1

ỉ. Aslam Ả. tí  ai. Vitamỉn E dehdency induced neurologicai dĩsease in 
common varỉable ỉmmunodeíỉđency: two ca$es and a revỉevv of the 
Uterature of vitamin E deEciency. ƠỜI ĩmmunoỉ 2004: 112: 24-9.

D e m e n tia . A  h y p o th e s is  th a t ừ e e  ra d ic a ls  m a y  tríg g e r and  
m a in ta in  m e ch a n ism s re sp o n sib le  fo r n e u ro d e g e n e ra tio n  
in  A M iè im e d s  d ise a se  (p . 3 8 8 .1 ) h a s p ro m p te d  th e  in v e s ti-  
g a tío n  o f a n to x id a n t th e ra p ie s . 1 P re lim in a ry  s tu d ie s1' 2 

h a v e  sug g ested  th a t a lp h a  to c o p h e ro l m ig h t p o ss ib ly  s lo w  
p ro g re ss io n . A  p ro sp e c tiv e  c o h o rt stu d y  lo u n d  th a t se lf-  
a d m in is tra tío n  o f co m b in e d  v ita m in  c a n d  v ita m in  E  w a s 
a sso d a te d  w ith  a  ỉo vve r r is k  o f v a s c u la r d e m e n tia  in  
e ld e d y  m en , 3 a lth o u g h  n o  s ig n ih c a n t p ro te c tiv e  e ỉỉe c t w a s 
se e n  a g a in st A k h e im e d s  d ise a se . H o w e v e r, o th e r stu d ie s  
h a v e  su g g ested  th a t h ig h  in ta k e  o f v ita m in s  c an d  E , 
v v h e th e r fro m  d ie t4 o r su p p le m e n ts , 3 m ay  re d u c e  th e  r is k  
o f A lz h e lm e d s  d ise a se . Y e t a n o th e r s tu d y  su g g ested  th a t 
d ie ta ry  v ita m in  E , b u t n o t v ita m in  c, in ta k e  re d u ce d  th e  
r is k  o f A lz h e im e r's  d ise a se ; 6 a p o p u la d o n -b ase d  stu d y  
ío u n d  v i ta  m in  E  in ta k e  b o m  fo o d  an d  su p p le m e n ts to  be 
a sso d a te d  w ith  re d u ce d  c o g n itiv e  d e d in e . 7 u s  g u id e lin e s  
su g g ested * th a t o ra l v ita m in  E  lO O O u n its tv v ice  d a ily  be 
c o n sid e re d  in  p a tie n ts  w ith  A lz h e im e r's  d ise a se  in  a n  
a tte m p t to  s lo w  p ro g re ss io n  o ỉ th e  d ise a se . H o vve ve r, a 
la rg e  ra n d o m ise d  stu d y  in  p a d e n ts  w ith  a m n e stic  m ild  
c o g n itiv e  im p a irm e n t ío u n d  th a t v i ta  m in  E  2 0 0 0 u n its  
d a ily  p ro v id e d  n o  b e n e h t o v e r p lace b o  in  te rm s o f p ro b - 
a b ility  o f p ro g re ss io n  to  A lz h e im e r's  d ise a se .’  A  m e ta -a n a- 
ly s is 10 w h ic h  in d u d e d  th is  s tu d y  a lso  fo u n d  n o  e v id e n c e  o f 
e ỉB c a c y , an d  su g g ested  th a t v ita m in  E  sh o u ld  n o t be 
re co m m e n d e d  fo r tre a tm e n t o r p re v e n tio n  o f c o g n ltiv e  
im p a irm e n t. R e v ie w e n 11-12 h a v e  a lso  reco m m en d ed  
a g a in st th e  u se  o ỉ v ita m in  E  ío r  A h h e im e i^ s d ise a se .

1. Beiman K  Brodaty H. Tocopherol (vhamin E) in Aliheimei^s đisease 
and otber neurodegenerative dỉsordeis. ơ iS  ùrup  2004; 18: 807-25.

2. Sano M, tí ai. A comroQed ữial oí selegiỉme, aỉpha-tocopherol, or both as 
treatment íor Alzheimer's đưease. N En$l J Mtá 1997; 336: 1216-22.

3. Masaki KH. tí a i Assodatỉon of vhamin E and c  suppỉement use with 
cognitỉve hinctíon and dementía in eỉderty men. Neurology 2000; 54: 
1265-72.

4. Engelhan MJ, tí ai. Dieury ínuke of amioxidants and risk oỉ Akheimer 
disẽase. JAMA 2002; 2T7: 3223-9.

5. Zandi pp, tí aỉ. Reduced rtsk oí Alĩheimer <fisease in users oí amỉoxỉdam 
vỉtamỉn sapplememc the Cache County study. Arch Neurol 2004; 61: 
82-8.

6. Morris MC, a  ai. Díetary ỉntake of anrioxỉdani nutrỉents and the risk of 
ỉnddem Aỉxheúner dlsease in a biradal communỉty stuđy. JAMA 2002; 
287: 3230-7.

7. Morris MC, tí ai. Vìtamm E and cognitíve decỉỉne ỉn older persons. Anh 
Natraỉ 2002; 59: ỉ 125-32.

8. Doođy RS, tí ai. Practỉce parameter management of dementia (an 
evỉdence-based revỉew). Report of the Qualỉty Standards Subcommỉnee 
of the American Acadeny 01 Neuroỉogy. Nntnỉogy 2001; 56: 1154-66. 
Also avaiỉabỉe a t  hnp*.//wwwjieuroloífy.org/cgƯreprmư56/9/l 154.pdf 
(accessed 09/01/06)

9. Petexsen RC tí ai. Vltamỉn E and donepezfl íor the oreatmeni of mjỉd 
cognltíve impaỉnnenL N Enật J  M tề 2005; 352:2379-88.

10. Isaac MGHKN, tí aL VltamỈP E for Ahheimer^s thsease and mAdcogngỉve 
ỉmpaìnnent. Avaỉỉabic ỉn The Codirane Database of Systemack Revievvs; 
Issue 3. Chỉchesten John Wỉley; 2008 (accessed 30/01/09).

11. Pbam DQ, Plakogỉannls R. yitamừi E suppỉementatỉon in Aừheỉmei^s 
dỉsease, Parkiiiỉon's disease, tarđlve dyskỉneria. and cataract: Part 2. Am  
Pharmacother 2005; 39: 2065-72.

12. Boọthby LA, Doering PL Vhamỉn c  and vỉtamỉn E ỉor Alrheimer,s 
đisease. A m  Pharmaothcr 2005; 39: 2073-80.

Isc h a e n ù c  h e a rt d is e a s e . F o r a  đ isc u ss io n  o ỉ s tu d ie s  in v o l-  
v ỉn g  v ita m in  E  in  th e  p ro p h y la x is  o i is c h a e m ic  h e a rt d is- 
e a se , see  p . 2 0 4 7 .1 .

M a ig n a n t n e o p la sm s . F o r a  đ isc u ss io n  o i s tu d ie s  in v o l-  
v in g  v ita m in  E  in  th e  p ro p h y la x is  o í m a lig n a n t n e o p la sm s, 
see  p . 2 0 4 7 .3 .

Motor n e u re n e  d is e a s e . A  p ro sp e c tiv e  a n a ly s is  ỉo u n d  th á t 
re g u la r u se  o ỉ v ita m in  E  su p p le m e n ts w a s a sso d a te d  w ith  
a  d e c re a se d  r is k  ơ i a m y o tro p h ic  la te ia l sd e ro s is . 1 H o vve ve r, 
h u th e r stu d ie s  w e re  c o n sid e re d  n e c e ssa ry  a n d  s ig n ific a n t 
e v id e n c e  to  su p p o rt th e  b e n e fit o í a n to ũ d a n ts  in  m o to r 
n e u ro n e  đ ise a se  (p . 2 6 0 5 .2 ) is  la d d n g . 2

1. Ascherio A, tí a i VUamín E ỉntake and risk of amyotrophic ìateral 
sderosis. A m  Neurol 2005; 57: 104-10.

2. Orreỉl RW, tí aL Antioxỉdant ưeatisem ỉor axnyotrophic lateral sderosis, 
motor neuron dỉsease. Availãbỉe in The Cochrane Database O) 
Systematic Rcvtews; Issue ]. Chỉchesten John Wfley; 2007 (accessec 
20/06/08).

Musde spasm. V ita m in  E  is  o n e  o f se v e ra l d ru g s th a t h a v c  
b een  tr ie d  in  th e  m an a g e m e n t o f n o c tu m a l c ra m p ỉ 
(p . 2 0 1 4 .1 ) b u t th e re  is  lit t le  c o n v m d n g  e v id e n c e  to  sup- 
p o rt its  u se . 1,2 I t  h a s , h o v v e v e r, b e e n  ỉo u n d  to  h a v e  s im ila j 
e ỉB c a c y  to  q u in in e  fo r h a e m o d ia ly s is - in d u c e d  cram p  
(p . 1 7 7 9 .3 ).’  A  sm a ll s tu d y  ío u n d  th e  c o m b in a tio n  oi v ita -  
m in s E  an d  c to  b e  m o re  e ữ e c tiv e  th a n  e ith e r v ita m ir  
a lo n e  fo r re d u tín g  h a e m o d ia ly s is - in d u c e d  c ra m p s; p ro - 
lo n g e d  u se  w a s n o t e v a lu a te d .4

1. Connoũy PS, tí ai. Treatment of noctumal leg cramps: a crossover trial oi 
quỉnine vs vỉtamin E  Anh Interrt Med 1992; 152:1877-80.

2. PDA. Drug Products ỉor the treatment and/or prevemion of noaumaJ 
leg musde aamps íor over-the-coumer buman use. Fed Regùt 1994; 59: 
43234-52.

3. Roca AO, tí ai. Dỉalysỉs leg cramps: eíBcacy of quiníne versus vitamỉn E. 
ASAI0 J 1992; 38: M481-^1485.

4. Khajehdehi p, tía l. A rando(nized, doubỉe-bỉỉnd. placebo-conưolled Iriai 
of suppỉementary vỉtamins E  c  and theỉr combỉnatỉon for treatmem oí 
haemodialysis cramps. Nepttroĩ Diềi Trampỉant 2001; 16: 1448-51.

Muscular dyslrophies. V ita m in  E  su b sta n ce s h a v e  b een  
u sed  in  so m e c o u n trie s  in  th e  m an ag e m e n t o f m u scu la r 
d y stro p h ie s , b u t c o n ư o lle d  s tu d ie s ' h a v e  ía ile d  to  A n d  a n y  
b ẽ n e S Ĩ.

1. ổmdahi G. a ai. Functíonaỉ deierioraiiort and selenìum-vitamin E 
trearment in myotonic dysmiphy: a pỉacebo-controlled study. J ỉntern 
Med 1994; 235: 205-10.

Parkinsotiisin. V ita m in  E  h a s b een  tr ie d  (a s  d l-ìlpha  toco- 
p h e ro l) m  a n  a tte m p t to  s lo w  n e u ro d e g e n e ra tio n  in  
p a tie n ts  w ith  P a rk in s o n 's  d ise a se  (p . 8 8 9 .1 ) b u t h a s  p ro ve d  
in e S e c tiv e . 1

1. The Parkỉnson Study Group. EBects oí tocopherol and deprenyỉ on the 
progressỉon of dỉsability in eariy Parkinson s đlsease. N Engi J Mtầ 1993; 
328: 176-83.

PeHnatal disorders. T h e  p rim a ry  b io lo g ic a l a c tio n  o f v it-  
a m in  E  is  k n o v vn  to  b e th e  p ro te c tio n  o f p o ly u n sa tu ra te d  
íá tty  a tíd s , an d  th u s  m e m b ra n e s, fro m  o x id a rio n . T w o  d is- 
o rd e rs th a t m ay  p a rtíc u la r ly  a ííe c t p re m a tu re  an d  v e ry  
lo w  b ừ th -w e ig h t in ía n ts  a re  retínopathy o f primaturity 
(b e !o w ) an d  intTaventricular haemorrhagt (p . 1 1 2 8 .3 ) a n d  as 
b o th  m ay  h a v e  so m e a sso d a tio n  w ith  th e  o c c u rre n c e  o i 
e xc e ss  o xy g e n  o r o x id a n t sơ e ss , th e re  h a s b een  in te re s t in  
th e  p o ss ib ility  th a t v ita m in  E  m ig h t h a v e  a ro le  in  th e ir 
p re v e n tio n .

Pre edampski. A lth o u g h  p re ỉim in a ry  e v id e n c e  h a s su g - 
g ested 1 th a t w o m e n  su p p le m e n te d  w ith  v ita m in  E  (w ith  
o th e r su p p le m e n ts) m ay  b e a t d e c re a se d  lỉs k  o í d e v e lo p in g  
d in ic a l p re -e d a m p sia  (se e  H y p e rte n s io n  in  P re g n a n c y , 
p . 1 2 5 1 .1 ), la rg e  s tu d ie s2-3 in  vvo m en  g iv e n  co m b in e d  v it-  
a m in  c  an d  v ita m in  E  su p p le m e n ts (a ile d  to  sh o vv a n y  
b e n e S L

1. Rumbold A, Crovnher CA. Vỉtamin E suppỉementatỉon ỉn pregnancy. 
Availabỉe in The Cochrane Database oỉ Systematỉc Reviem; ỉssue 2. 
Chichesien John VViley; 2005 (accessed 09/01/06).

2. Poston L tí aỉ. Vltamln c and vitamỉn E ỉn ịvegnant women at risk for 
pre^edampsia (VIP trìal): randomỉsed pỉacebo-comrolled ưỉaL Lancet 
2006;367: 1145-54.

3. Rumbold AR, tí al. ACTS Study Group. Yỉtamms c  and E and the rỉsks oỉ 
preedampsỉa and perinatal compỉỉcatiom. N Engl J Meả 2CX>6; 354:1796- 
1806.

Respiratory-ỉrad inỉedions. A  ra n d o m ise d  stu d y  in  
e ld ẽ rly  p a n e n ts ỉo u n d  th a t su p p le m e n ta tio n  w ith  v ita m in  
E  h a d  n o  e ffe c t o n  th e  in tíd e n c e  o f lo v v e r re s p ira to ry - tra c t 
in ỉe c tio n s  in  e ld e rly  n u rs in g  h o m e  re s id e n ts , a lth o u g h  
th e re  w a s so m e su g g e stio n  o ỉ b e n e ữ t h o m  su p p le m e n ta - 
tio n  o n  u p p e r re s p ira to ry - tra a  in íe c t ío n s , p a rtic u la r ly  th e  
co m m o n  c o ld . 1 In  c o n tra s t, a n o th e r stu d y  ío u n d  th a t, 
am o n g  e ld e rly  n o n - in s titu tio n a lis e d  p e o p le  w ith  a n  a cu te  
re s p ira to ry - tra c t in ĩe c t io n . v ita m in  E  su p p le m e n ta tio n  
in c re a se d  illn e s s  d u ra tio n , n u m b e r o f sỵ m p to m s, fre - 
q u e n c y  o f íe v e r , a n d  re s tric te d  a c t iv ity .2

1. Meydanỉ SN, tí  aL vttamin E and respiratory tran ỉníections in elderiy 
nursing home resỉdents: a randomized controỉỉed triaL JAMA 2004; 292: 
828-36. Conectỉon. ìbùL: 1305.

2. Graat JM, ứ  aL Elĩea of daily vỉtanún E and muhỉvỉtamỉn-mlneral 
sqpplememarion OĐ acute respiratory ư a a  infections ìn eỉderiypersons: 
a randomỉxed controỉỉed ữial JAMA 2002; 288:715-21.

Retinilis pigmenlosa. V ita m in  E  h a s b e e n  trie d  in  re tin ió s  
p ig m e n to sa  (p . 2 1 0 1 . 1 ) v v ith  c o n O ictin g  re s u lts .

Retinopathy of prematurity. R e n n o p a th y  o ỉ p re m a tu rity  
(re n o le n ta l S b ro p la s ia ) is  a  d ise a se  a sso d a te d  w ith  im m a - 
tu re  v a s c u la ris a tio n  o f th e  re t in a . F o rm a tio n  o f re t in a i 
le s io n s  m ay  in te r íe re  w ith  n o rm a l d e v e lo p m e n t, re s u ltin g  
in  n e o v a sc u la risa tio n  a n d  Đ b ro v a sc u la r p ro liíe ra t io n . 
So m e case s re g re ss sp o n ta n e o u sly  b u t a d va n ce d  case s c an  
le a d  to  ữ a c tio n a l re t ín a l d e ta c h m e n t a n d  lo ss o ỉ V is io n . 
T h e  p a th o g e n e sis o f re tin o p a th y  o f p re m a tu rity  is  n o t 
d e a r ly  u n d e m o o d , b u t ỉs  lik e ly  to  b e  m u ld ía c to ria l; 1-2 

g re a te r im m a tu rity , lo v v e r b irth -v v e ig h t, an d  m a le  g e n d e r 
a re  a sso d a te d  w ith  m o re  se v e re  d ise a se . 3

All cross-reíerences reíer to entries in Volume A



Vitamin E Substances 2121

Aítcr the acknovvledgement of a link betvveen 
retinopathy of prematurity and oxygen therapy. the use of 
oxygen was reduced and the inddence of this disorder 
dedined. A subsequent rise in inddence probably reBected 
the increased survival rate oi extremdy premature inỉánts 
due to improved neonatal care, and ceitainly, variadons in 
inddence benveen countries, or indeed areas, may reflect 
varying levels oi available postnatal ca re.2 Despite extensive 
research {see p. 1801.3), a saỉe concentrađon of arterìal 
oxygen has not been deBned and antoxidants such as 
vitamin E have been used prophylactically for several 
decades. Hotvever, this use is controversial. Studies 
assessing the eíBcacy oỉ vitamin E prophylaxis have not 
produced dear results.4 Some considered that vitamin E 
prophylaxis had a beneBdal eííect and recommended5 
routine prophylaxis as soon as possible after binh for 
iníants lêss than 1.5 kg. However, õthers íeel that there are 
no data to support prophylaxis with vitamin E4'6'7 and that 
antoxidants cannot be recommended ỈOT routine use.1 The 
various studies have been re-evaluated by meta-analysis, 
the results oí which suggest that vi ta min E may reduce the 
inddence of stage 3+ retinopathy oỉ prematurity,* a 
condusion supported by a systematic review’ which noted, 
hovvevei, that supplementation increased the risk of sepsis 
and couỊd thereíõre not be recommended. The authors oỉ 
the meta-analysis recommended that a well-conơolled 
stuđy should be conducted.* A systematic review oí vitamin 
A suppiémentation in very low birth-welght iníants 
condudedthat vitamin A may reduce the inddence of 
retinopathy of prematurity, and that íurther investigatíon 
was vyarrahted.10

Other agents tried for prophylaxis indude penidllamine 
and antenatal dexamethasone, with some suggestion of 
benefit.lu i Reducdon in ambient-light exposure did not 
alter the inddence of retinopathy of prematurity.1514 
Inositol supplementation has also been tried, with 
conBicting results.4

Intravitreal injection of bevadzumab is under investiga- 
tion for the management of severe retinopathy of 
prematurity.,,‘17

1. Holmstrốm G. RctiDopithy of prematurìty. BMJ 1993; 307: 694-5.
2. VVheatley CM, tí al. Retỉnopathy of prematurity: reccrn advances in our 

understanding. Anh Dà ơàỉắ Ptíai Neơnatứl Bd 2002; 87: F7S-F82.
3. Darlow BA. tí al. Prenatal risk ítciors tor severe retinopatby of 

prematurity among very pằ'<term inỉants of the Ausưaliin and New
■ ZeaUnd Neonatal Nenvork. Ptdmưia 2005; 115: 990-6.

4. Reynolds JD. The management oí retỉnopathy of prematurity. Patdiaơ 
ữrúgs 2001; 3: 263—72.

5. Johnson L  tí aJ. Eííect oí sustained pharmacoỉogic vitamin E levcls on 
ịnddence and severity oỉ retinopathy of prematuríty: a comroUed 
dỉnical uiaL J Pcdiatr 1989: 114: 827-36.

6. Law MR, tí al. ỉs routíne vìtanũn E administration justified in vcry low- 
birthweỉght inỉants? Dev Med OtiU Neuroi 1990; 32: 442-50.

7. Ehrenkranx RA. Vỉumỉn E and retỉnopathy ot prematurity: still 
controveráaỉ. J Pedìatr 1989; 114: 801-3.

8. Raju TNK. tí ai. Vỉtamỉn E prophyỉaris to reduce retỉnopathy of 
prematuríty: 8 reappnũsal QÍ publỉshed triais. }  Prdiatr 1997; 131: 844- 
50.

9. Brion LP. tí ai. Vltamin E supplemenumon for preventíon of morbidỉty 
and raortaUty in preterm iniants. Avaiỉable in The Cochranc Database oi 
Systemadc Reviem; ỉssue 4. Chichesier John Wiley; 2003 (accessed 
20/06/08)

10. Darlow BA. Graham PJ. Vltamin A suppỉemenuúon to prevent 
mortalỉty and short and long-term morbiđỉty in veiy low bừthweight 
inỉants. Avaỉlabỉe in The Cochnne Database of Systematỉc Revỉews; 
Issue 4. Chỉchesten John wtlcy; 2007 (accessed 14/03/08).

11. Hỉggìns RD, tí ai. Antenaul dexamethasone and decreased severíty oỉ 
retinopathy of prematuríty. Anh Ophíhalmoi 1998; ỈỈ6: 601-5.

12. Phelps DL tí ai. D-Penidllamine for prevenũng retỉnopathy of 
prematurtty ỉn preterm iníants. AvaiUble in The Cochrane Daiabase of 
Systematic Reviews; ỉssue 1. Chichesten John vvỉley; 2001 (accessed 
09/01/06).

ỉ 3. Reynolds JD. tí ai. Lack oí eíBcacy oỉ Ughi rcduction in preveniing 
rctinopaihy oí prematurity. N Ertgl J Mcd 1998; 338: 1572-6.

14. Pheips DL VVaits JL Eariy llght redudion for preveming retinopathy oí 
prematurity ỉn very low birth weight inỉanis. Available ín The Cochrane 
Database of Systemaiie Reviews: Issue 1. Chichestcr John Wỉlcy; 2001 
(accessed 09/01/06).

15. Mintz-Hittner HA. Kuỉíel RR. Imravitreal injeaion of bevađzumab 
(Avastỉn) lor treatmem oí stage 3 retìnopathy oí prematurity in zone ỉ or 
posterior zone n. Reàna 2008; 28: 831-8.

16. Kusaka s. tí aL Efficacy oí inữavỉtreal injeoion of bevadzumab íor 
severe retỉnopathy o( prematurity: a pỉlot study. Br J Ophthahnoỉ 2008; 
92: 1450-5.

17. Quỉrot-Mercado H. t í  ai. Andangỉogenỉc thcrapy witb intravitreal 
bevatízumab íor minopathy o( premaiurity. Retina 2008; 28 tsuppỉ): 
S19-S25. Correcnon. ibũi. 2009; 29: 127.

lardive dyslđnesỉa. Reviews1-2 on the use oỉ vitamin E in 
the management of antipsychotic-induced tardive dys- 
kinesia (see under Exưapyramidal Disorders, p. 1049.3) 
conduded that evidence of benefit has generally come 
from smaQ studies with methodological problemỉ. Ọne 
revietv1 conduded that whereas vitamin E may protect 
against deterioratíon o( tardive dyskinesia there was no 
evidence that it produced symptomatic improvement. It 
was suggested2 that vitamin E therapy may be most bene- 
fidal in those patients with tardive dysldnesia oỉ less than 
5-years duration. Some recommend vitannn E as a treat- I 
ment option in patients with nevvly diagnosed disease.3

Funher large-scale studies axe requữed to establish its 
place in ơeatment.

1. McGrath J, Soares-Wdser K. Vỉtamin E ỉor neuroỉeptỉc-ỉnduced tardỉve 
dyskỉnesla. Avaiỉable ỉn The Cochrane Database oí Systematỉc Revỉews; 
ỉmie 4. Chỉchester. John WUey; 2001 (accessed 09/01/06).

2. Boomershlne KH. tí ai. Vltamỉn E in the treattnent of tardỉve dyskỉnesia. 
Am  Pharmaatker 1999:33: 1195-1202.

3. Pham DQ, PUkogtannỉs R. Vltamin E supplementatỉon in Aỉxheỉme^s 
dỉsease. Par)dnson's dlsease. urdive dyskỉnesia. and cauract: Pan 2. A m  
Pharmacothcr 2005; 39: 2065-72.

Adverse EỈỈ&ds and Precautịons
Vitamin E is usually well tolerated. Large doses may cause 
diaưhoea, abdominal pain, and other gastrointestinal 
disrurbances, and have also been reported to cause blurred 
Vision. dizzỉness, latigue and weakness. Contact dermatitis 
has occurred aíter topical application.

Large doses of vitamin E have been reported to incxease 
bleeding tendency in Vitamin-K dehdent patíents such as 
those taking oral anticoagulants. Hovvever, it has also been 
suggested that it may increase the risk of thrombosis in some 
patients, such as those taldng oesưogens. The dinical 
signiBcance of these effects is not knovvn.

A higher inddence of necrotỉsing enteiocolitis has been 
noted in premature inỉants weighing less than 1.5 kg treated 
with vitamin E.

Cardnogeniciiy. For mention of an incriased ừiddence oỉ 
second prũnary cancers and reduced cancer-íree survival 
in patients tvith head and neck cancer receiving vitamin E 
(and betacarotene initially), see Prophylaxis of Malignant 
Neoplasms, p. 2047.3.

Effeds on mortalHy. VVhile some studies of antoxidants, 
including vitamin E, have suggested benehdal etíects on 
the progression of cardỉovascular disease and cancer, other 
studies (including large randomiscd srudies such as the 
Women's Health Study1) have shown little or no effect-2 
Vitamin E may even cause an increased risk oỉ heart fail- 
ure, or inddence of some cancers (see Prophylaxis of 
Ischaemic Hean Disease. p. 2047.1. and Prophylaxis of 
Malignant Neoplasms, p. 2047.3). A meta-analysis5 and a 
systematic revievV4 of vìtamin E supplementation found 
no beneht in terms of mortality. Another meta-analysis’ 
found no efỉea for vitamin E supplementation on all- 
cause mortality overall. Hovvever, in dose-response analy- 
sis, high-dosage vitamin E (greater than 400units daily) 
shovved a signiBcantly increased risk; there was some sug- 
gestion of a decreased risk wúh low doses (less than 
400 units daily); all-cause mortality progressively increased 
for doses greater than 150 units daily. (Such an effen was 
not seen in the Women's Health Study, in which partid- 
pants received óOOunits on alternate days.) Some have 
commented6 that the meta-analysis may not have isolated 
the eữects of vi ta min E, since in many oí the aials srudied, 
other nutritional supplements had been given, induding 
betacarotene, itselí possibly assodated with an increased 
risk of death; however, the use of high-dose vitamin E 
vvas considered unju$tifìed. A systematic revievv of antoxi- 
dant supplementation íound that vitamin E, either singly 
or with other antoxidants, increased mortality.7 A large 
cohort study in a population aged 65 years or older, aíter 
adjustment ỉor age and sex, tound that there was no asso- 
áation benvcen vitamin E use and monality. Hovvever, 
mortality was increased in vitamin E users who had a his- 
tory of cardiovascular disease. or who were taking niưates, ị 
warfarin, and diuretics. There vvas a consistent trend Ị 
tovvards reduced mortalỉty in vitamin E users vvithout car- ;

Ị diovascular disease or taking these drugs. The authors con- ị
Ị cluded that vitamin E should be used with caution in ị
: th o se  w ith  ca rd io v a sc u la r  d isease , a n d  th a t  h i r th e r  in v e s ti-  >
Ị gation of the potential interaction bervveen vitamin E and ;
I particular drugs vvas warranted.s

1. Lee 1-M, tí a i Vltamin E ỉn the prìmary pTevcntion of cardiovasailar I 
disease and cancer the Womcn'$ Health Study: a randoraized controlled 
trỉa). JAMA 2005; 294: 56-65.

2. BrownBG. CrowleyJ.Is thereanyhopeíor vitamin E?JAAfA 2005; 293: 
1387-90.

3. Vlvekananthan DP. tí ai. Use of amioxidam vrtarains íor the prevention I 
of cardỉovaseular disease: meta-analysis of randomỉsed trĩals. Lancet i

Ị 2003: 361: 2017-23.
ị 4. Shekelle PG. tí ai. EHect of suppỉemental viumin E íor the preventiun ị 

and treaimeni of cardiovasculàr disease. J Gtn ỉniem Med 2004; 19: 380- Ị
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! 5. Mítler ER. tí ai. Meta-analysis: high-dosage vitamin E supplementation

may increase all-cause morulity. Amt ỉntem Mtd 2005; 142: 37-46.
6. Greenberg ER. Vỉtamìn E supplements: good in theory. but ỉs the theory 

good? A m  inurn Med 2005; 142: 75-6.
1 7. Bjelakovic G, tí al. Aniioxídant supplements íor prevention oi mortality
I in healthy partidpants and patients with varíous dỉscases. Avaỉlable in
I The Cochranc Database of Systematic Reviews; ỉssue 2. Chichester. John

WUey; 2008 (ạccessed 18/06/08).
8. Hayden KM. tí aỉ. Cache County lnvestỉgators. Rỉsk oí mortality with 

vitámin E suppỉeraenu: the Cadìe County study. Am J Med 2007; 120: 
180-4.

Neonatal toxidty. For a review and discussion oí liver and 
kidney toxicity in premature neonates assodated vvith an 
intravenous preparation of vitamin E (E-Ferol) and attrib-

uted to the indusion of polysoibates, see EHects in Inỉants, 
p. 2204.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria c en tre (NAPOS) and 
the Porphyria Centre Svveden, dassiBes vltamin E sub- 
stances as not porphyrinogenic they may be used as drugs 
of first choice and no precautions are needed.1

1. The Druị Daubase tor Acute PorphyrU. Available ac http://www. 
drugs-porphytti.org (accessed 07/10/11)

Interadỉons
Various drugs may interiere with the absorption of vitamin 
E induding colestyramine, colestipol, and orlistat. High 
doses of vitamin E may increase the effeds of oral 
anticoagulants.

Phơrmacolànetícs
Absorption of vitamin E from the gasưointestinal uact is 
dependent on the presence of bile and on normal pancreatic 
tunctìon. The amount of vitamin E absorbed varies vvidely 
betvveen about 20% and 80% and appears to decrease as the 
dose is increased. It enters the blood vỉa the chylomicrons in 
the lymph and is bound to beta Iipoproteins. It is vvidely 
distrìbuted to all tissues. and stored in adipose tissue. Some 
vitamin E is metabolised in the liver to glucuronides of 
tocopheronic add and its y-laaone. Some is excreted in the 
urine, but most of a dose is slovvly excreted in the bile. 
Vitamin E appears in breast milk but is poorly transíerred 
aaoss the placenta.

Human Requirements
The daily requirement of vitamin E has not been dearly 
deBned but is probably about 3 to 12 mg oi d-alpha 
tocopherol or the equivalent of other vỉtamin E substances. 
Requirements increase with increased dietary amounts of 
polyunsaturated íatty adds. There appears to be no evidence 
that supplements are requừed in subjects on balanced diets.

Vitamin E is widely distributed in food. The richest 
sources are vegetable oils espedally wheat-germ oil 
(p. 2647.1), sunllovver oil, and cottonseed oil; cereals and 
nuts are also good sources. SigniBcant losses of vitamin E 
from food may occur during cooking and storage.

UK and us recommended dietary intake. In the UK
neither a reíerence nutrient intake (RN1—see p. 2046.1) 
nor an estimated average requirement (EAR) has been set 
ỉor vitamin E although daily intakes of 4 mg and 3 mg a- 
tocopherol equivalents (see under Units, p. 2119.3) vvere 
considered adequate for men and women, respectively.1 
The Expert Group on Vitamins and Minerals2 have estab- 
lished a saíe upper level (SUL) for vitamin E of 800 units 
or 540 mg of d-alpha tocopherol daily.

In the USA the recommended dietary allovvance for 
adults is 15mg daily of alpha tocopherol, and the tolerable 
upper intake level is 1 g daily.3

1. DoH. Dietary reỉerence vaiues for íood encrgy and Quưienis íor tbe 
United Kingdom: repoit ơf the panel on dỉeury reference vaỉues of the 
commitiee on medỉcaỉ aspects of food polỉcy. Report on heatih and soáal 
íubjeas 41. Loodoa: HMSOr 1991.

2. Expert Group on VUamỉns and Mtneraỉs. Saỉe upper Levels íor vhamỉns 
and minerals (May 2003). Available at: http://www.iood.gov.uk/ 
multímedia/pdfs/viưnin2003.pdf (accessed 09/01/06)

3. Sunding Commỉttee OD the Sdenũtìc Evaluatíon of Dietary Reỉerence 
Intakes of the Food and Nutĩitỉon Board. Dietarỵ RgỷeimcỆ Ịntaka for 
vitamin c. vitamàt E. selmium. and carotenoids. VVashington DC: National 
Academy Press, 2000. Also avaiỉable ac http://www.nap.edu/openbook. 
php?isbn*0309069351 (accessed 21/07/08)

Preparations
Propríetary Preporo lions (details are given tn V olum e B)

Single-ingredient Preparolions. Arg.\ Anúoxidante Naturalt; E- 
devit Proteaorat; Ephynal; Etec; Evion; Tonovital Ef; Austrai.: 
Chew-Ef; Dal-Ef: Mega E; Micelle Ef; Natural Ef; Water Solu- 
ble Ef; Austria: Avigílen; Etocovit; Evitol; Tocovenost; Belg.: 
Ephynalt; Optovit E; Braỉ.: Bio E; E Plust; E-Radicaps; E-Tabs; 
Emama; Ephynal; Fonto-Vit Ef; Fort E; Teutovit-E; Vieta; Vita- 
E; Vitiãn E; Zirvit E; CaruùL. Aquasol Ef; E-Primet; Kyolic 
Pormula 106t: Novo Et: chile. Crevet-E; Egogyn; Etec China: 
Su Le Kang (1ĩ5kủB); Cz.: Erevit: Vedrop: Denm.: E-Vitamin; 
Vedrop; Fin.: Bio-E-Vitamin; Equiday; ldo-Ef; Fr.: Dermorelle; 
Toco; Tocolion; Tocopa; Vedrop; Ger.: Antioxidans E; Detulint: 
Eusovit; Eviont: Flexal Vitamin Ef; Malton E; Movvivit; Opto- 
vit; Sanavitan s t; Spondyvitt: Tocorell; Uno-Vitt; Vedrop; 
Vitazell E: Gr.: E-Vicotrat; Ephynal; Eviol; Evion; Evit; Hong 
Kong: Keri Vit Et; Myra 300-Et; Natopherolt; Super Ef: 
Topher-Et: Indũt: Bio-8888; Bio-E; Covita; E-Cap; Edge; EEE; 
Ensules; Ephynal: Etoplex; Evion; Evtt; Evitam; Evitop; Gly- 
vìon; Monovit-EN; Novee; Ocuvit; Indott.: Bio-E; Dallarol; 
Edoti; Erpha Vit E; Evion; Evipon; Lanturol; Natopherol; 
Natur-E; Naturol; Orginal E; Prima-E; Proxidan; Santa-E; Toco- 
pherinet; Vỉiipo-E; Vitaíerol; Irt: Vedrop; Israel: Evitex; Evitol; 
ItaL: Annilla; Ephynal; Evasen Crema; Evion; Natovit' Rigen- 
tex; Sursum: Vedrop; Jpn: Juvela; Mataysũr. Citrex Vitamin E; 
Enat; Fairy ADE; Natopherol; Toco-E; Vitamin E.F.C.; Mex.: E- 
Fertoc Egrint; EPH; Eugerminol; Ixopolec Revitare E; Vit-E-

The Symbol t  denotes a preparation no longer actively marketed
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Fan Neth.: Veđrop; Nom/.: Bio-E; Ido-Et; Nycoplus E-vitainin; 
Vedrop; NZ: Micellc Ef; phũipp.: Bnat; Enervon-E; Evion; 
Integra-E; Lexivit-E; Myra; Zyme; PoL: Dermovit E; Tokovit E; 
Vedróp; Vỉtole B-h Port: Ve; Vediop; R um.: Evltol (3 bbtqo); & 
Afr.: Êphynalt; Vitaíorce Ef; Singapore. Enat; Natopherol; Nat- 
uree; Rosken skin Repair Vitamin E; Spaài: Aiudna E; 
Ephynal; Vediop; Swed.: E-vidon-fc E-vimin; Ido-E-h Vedrọp; 
Swtiz.: ecobiosant; Ephynal; Evỉt; Optơvitt; Thai.: Bio-E; 
Blackmoies Bio E; E-Drops; Nat E; Patar E-400; Tupper-E; 
Turk.: E-400; Elorol; Ephynal; Evicap; Evigen; Evon; Grand- 
pherol; Natuial Et: UK: Ephynal; Praũie Gold; Vedrop; Vita-E; 
Ukr.: Enat (Bmr); USA: Aqua-E; Aquasol E; Aquavit-E; E- 
Gems: E-OiL' GRX Vitamin E; Natural E; Nutr-E-Sol; Promega; 
Vita-Plus B; Vỉtec Venez.: Best; Egogyn; Epol; Missecap; Nat-E; 
VÚ-E-Nat; Vìt-E-Var; Vitae; Viteraĩ.

Muềh ingradMnt Preporalions. Numerous preparations are listed 
in Volume B.

Homoaopalhie PraporoBens. Ger.: Infi-Symphytum; NeyChon 
Nr 68; NeyDil Nr 66f; NeyGero Nr 64; NeyGeront Vitalkapsein 
A; NeyLing Nr 66.

Phumm opoaid Praporations
BP 2014: Alpha Tocopheryl Sucdnate Tablets;
USHP 31: Tocopherols Exdpient;
USP 36: Oil- and Water-soluble Vitamins Capsules; Oil- and 
Water-soluble Vitamins Oral Solutìon; OU- and Water-soluble 
VUamins Tablets; Oil- and Water-soluble Vĩtamins with Minerals 
Capsules Oil- and Water-soluble Vitamins wiih Minerals Oral 
Solutíon; Oil- and Water-soluble Vitamins with Minerals Tablets; 
Oil-soluble Vitamins Capsules; Oil-Soluble Vitamins Oral 
Solution; Oil-soluble Vitaminỉ Tableu; Oil-Soluble Vitamins 
with Minerals Capsules; Oil-Soluble Vitamins with Mineralỉ Oial 
Solutìon; Oil-Soluble Vitamins with Minerals Tablets; Vitamin E 
Capsules; Vltamin E Preparatìon.

Vìtamin K Substances
ỳltamina K; BmaMMHu rpynriH K .:

The term vitamin K Ỉỉ nsed ỉor a range of naphthoquinone 
compounds that indudes: acetomenaphthone, menadiol, 
menadione, menatetrenone, and phytomenadione.

Acetomenaphthone I8ANÌ 
Acétomenadione; ■ Acetomenaítona; Acetomenaph.; 
Menạdiol Điacetate; Vìtamin KL, Diaceẹte; Aqer0MeHa(j)T0 H. 
2-NfcthyM.,4:naphthylen'e díacetàte.
C1SH,Á=2583 
CAS — 573-20-6.

PWmocopoeias. In Chin.

Menadiol Sedium Phosphate IBANMI
Meriadiol, fbsfato sódico de; Menadíol Sodium Điphosphatè; 
Menadiolum Solubile; Vitamin K*$odlUm Phosphate. ; 
2-MetHylnaphthaléné-1,4-diyl'bis(dísodium phosphate) hex- 
a h y d ra te ,r ,W 'I 
e , ,H 8 N a Á P 2 ^ l jO = 5 3 0 2  '
CAS ^]\4&ỉ-BĨ-6 (mẹnadiol); 131-13-5 (anhydrọụs menadbl 
sodkim phospbàte); ỊS70ÍH2-1 (menadloí sõdíum phosphdté 
hexahydmteị:34-98-Õ(menadioldiphosphate). 
u m  — 2OVL75B30W- (menadioì sodium phosphate); 
GRl£5FEU3T ựninad/oí díphỏsphate)

Nơm Menadiol Potassium Sulỉate (Potasslum Menaphtho- 
sulíate) iỉ BAN and Menadiol Sodium SuUate is rữỉN. 
Ptxarmocopoeias. In Br. and us.
BP 2014: (Menadiol Sodium Phosphate). A white to pink, 
hygroscopic crystalline powder with a characteristíc odour. 
Very soluble in waten practìcally insoluble in alcohol.
USP 36: (Menadiol Sodium Diphosphate). A white to pink, 
hygroscopic, powder having a characteristìc odour. Very 
soluble in water insoluble in alcohoL Its Solutions in vvater 
are neutral OI slightly alkaline to litmus having a pH oí 
about 8. Store in aừtíght containeis at a temperature not 
exceeding 8 degiees. Protect from lighL

Menodione (BANI _
Menadion; Mènadiona; Menadiònas; Ménadioner Menadio- 

MenádtontoTÍ^- Mènatona; Menaph,-. Menaphthene; 
h^iồpHtbohẹVMeữylnạphthóGhinònum; Vìtamln Kj; Vrta-
iW na ^  M ^aflíỈD H .. , ;  ...........
2 ^ ẹ t ^ Ì ^ 4 ^ p f í t h õ g ì j i n o r i n ì " V : -'

c À ỉ h ỉ s ^ i ỉ ^  ĩ,:- , V ;
ATC-— B02BA02,-
AĨCVet— QB02BA02 % J -
UNữ^72W6ợrs: ■ ■'

Pharmocopoeias. In Eur. (see p. vii) and us.

Ph. Bur. 8: (Menadione). A pale yellow crystalline powder. 
It is unstable in lỉghL Practìcally insoluble in water; 
sparingly soluble in alcohol and in methyl alcohol; freely 
sõlublẽ in toluene. Protect from light.
USP 36: (Menadione). A brigbt yellow, practically 
odourless, crystalỉine powder. It is aữected by sunỉight. 
Practically insoluble in waten soluble 1 in 60 of alcohoL 1 in 
50 oỉ vegetable oils, and 1 in  10 oí benzene; spaiingly 
solubỉe in chloroỉorm. Store at a temperature oí 25 đegrees, 
excurâons permitted between 15 degrees and 30 degrees. 
Protect frotn lighL

Handling. Menadione powder is irritating to the respữ- 
atory traa and to the skin. The alcoholic solution has vesi- 
cant piopertles.

M e n a d io n e  S o d iu m  B isu K H e  ỊBANM, HNNI
BỈsúlíỉto sódico de menadiona; Kavitanum; Menadiol 
Sodyum BIsũHìt; Menadiohạ, bisúlfito sódico de; Ménadione, 
Bisulíite Sodique de; Menạd.ione Sodium, .‘Bisụlphite; 
Menadioni Natrli Bisulfis; Menadioninaữiumbisulfiittì; Mena- 
dionnatriumbisulíìt; Menadionu wodorosiarczyn sodowy; 
Menaph. Sod. Bisuiphite; Menaphthorte Sodium Bisulph/té; 
Meứiylnaphthochinonumnaứium Bisulíurosum; Vikasolum; 

Vitamin ,K3 Sodium Bisulphite; MeHaflMOHa HaTpnn 
. Bncynb4>vfr.
. Sodium 1>23,4-teừahydro-2-methyl-l ,4-dioxonaphthalene
2-sulphonate ơihydrate. 
c, ,HeO2NaHSO33HP=3303
C4S —  ỉ30-37-0 (onhydrous menadione sodium bisuitìte); 
6147-37-1 (menadióne iodlum bisultìte trihydrate).
UNII — 6XF3C2HK77.

Pharmacopoeicu. In ơiin. and Poỉ.

M e n a te tre n o n e  (riNNi
E-3100; Ea-0167; Menaquinone 4; Menaquinone K4; 
Menaquinòne-4; Menatetren; Menatettenóna; Ménatétré- 
honè; Menatetrenonum; MK-4; Vrtamin Kịqoị,- Vitamln MK 4; 
MeHafeTpeHOH.
2-Methyl-3-(3,7,l 1,1 S-tetrameứiyl-2,6,10,14-hexadeca-tetrae- 
nyl)-1,4-naphthoquinone.
Q iH«Oj=444.7 
C4S —  863-61-6.
UNII — 27Y876D139.

Pharmacopoeias. In Jpn.

P h ỵ to m e n a d io n e  IBAN. riNNỊ
Rloqụinona; Rtomenadion; Rtomenadiona; Rtomenadio- 
nas; Rtonadióna; pýtòmenadion; pytomenadioni; Meứiyl- 
phytylnaphthochinõnum; Phylloqúinonẹ; Phytomenad.; 
Phytomenadion; Phytòménadioné;: Phytomenadionum;

. Phqdonadione; Vitamỉn K|Í Vltamina Kv (DMTOMeHaílMOH. 
2-MethyP3-[3,7,11,15-tetrameứiylhexadec-2-enyl] naphứia- 
lene-1,4-dtone. . . .
e3,H^D2=450,7 
cÀs —1 84-80-0. . :

■ATC — B02BA01.
ATC Vet —  QB02BA01.

‘UNII —  AỌ34SE7857.

PKarmacopoeias. In Chỉn., Eur. (see p. vii), ba., Jpn, us, and 
VŨL

Ph. Eur. 8: (Phytomenadione). A mixtuĩc oỉ the trans (E) 
and cừ (Z) isomers. It contaỉns not less than 75% oí trans- 
phytomenadione, and aỉso allows not more than 4% oí 
õtõu-epoxyphytomenadione.
A dear, intense yeũovr, viscous, oily lỉquid, which 
decomposes on exposure to actimc Iight. Practically 
insoluble in water; sparingly soluble in alcohol; misdble 
wíth latty oils. Protect hom IighL
ĐSP 36: (Phytonadione). A mixture oỉ the E and 1  isomers. 
ỉt contains not more than 21% of the z  isomer. A dear, 
yellow to amber, very viscous, odourless or practically 
odourless, liquỉd. It is stable in air, but decomposes on 
exposure to sunlight. Insoluble in waten sỉightly soluble in 
alcohol; soluble in dehydrated alcohol in chloroform, in 
ether, in vegetable oils, and in benzene. Store in aiitight 
containets. Protea from lighL

Sktbi&ỉy. A polyoxyl castor oil ỉonnulation of phytomena- 
dione was stabĩe ỉõr at least 30 days at room teinperature 
when repackaged in amber glass dropper bottles.1 vvhen 
re&igerated at 4 degrees to 8 degrees, it was stable in both 
plastic and axnber glass bottles.

J. Woiig VK, Ho PC. SuUỉỉty of Konatóon rcpadceđ in dropper boctỉes for 
onỉ adnúnỉstratỉon. Autí J Hosp Phttrm 1996; 26: 64Ỉ-4. I

Uses and Adminisừation
Vitamin K is an essential coỉaaor in the hepatic synthesis of 
prothiombm (íactor D) and other blood dottíng íactors 
(lactors vn, IX and X  and proteins c and S) and in the 
íunctỉon oỉ proteins such as osteocaldn important for bone 
development.

Vitamin K deSdency may devdop in neonates (see 
Vitamin K DeAdency Bleeding, p. 2123.2), but is 
uncommon in adults, although it may occur ìn padents 
with malabsorption syndromes, obstructive jaundice ot 
hepatic disease. DeSdency leads to the development oi 
hypoprothrombinaemia, in which the dotting time of the 
blood iỉ prolonged and spontaneous bleeding can occur. 
Coumarin anticoagulants ũttetíere with vitamin K metab- 
olism, and their eữects can be antagonised by giving vitaimn 
X

Vìtamin K compounds are used in the treatment and 
prevention oí haemorĩhage assodated with vitamin K 
deSdency. The dose oỉ vitamin K should be caretully 
conơolled by prothrombin-time estimations.

Phytomenadione is a naturally occurring vitamin K 
substance. It is the only  vitamin K comp>ound used tc 
reverse hypoprothrombinaemia and haemorrhage caused 
by anticoagulant therapy. It is not eHecũve as a heparin 
antidote. For over-anticoagulation, the dose depends on the 
intemational normalised ratio (INR) and the degree ol 
haemoưhage. Typical doses of phytomenadione are 0.5 tc 
10 mg by slow intravenous injeaion or up to 5mg orally 
(see also Over-anticoagulation, p. 2123.1). Depending OE 
the solubilising agents used, some íormulations oi phyto- 
menadione are more suitable for inữavenous use than 
others, and dosage details vary. Phytomenadione has alsc 
been used in hypoprothrombinaemia due to certaiE 
cephalospoiins (see Celamandole, Adverse Eííects. 
p. 236.3).

For doses of vitamin K used in children, see 
Administration in Children. below.

Menadiol sodium phosphate is a water-soluble derivative o: 
menadione, a synthetic lipid-soluble vitamin K analogue. Ii 
may be used for the preventíon of vitamỉn K dehdency ir 
patients vvith malabsorptíon syndromes in whom ora 
phytomenadỉone may be ineffidently absorbed. It is giver 
in usual oral doses equivalent to 10 to 40 mg of menadio 
phosphate daily.

Mcnadiol dibutyrate has also been used; mmatttrenơne i: 
used in the management of osteoporosis. AaUmưnaphthom 
has been used út preparations promoted for the relieí o 
chilblains.

General revievvs.
1. Sheaier MJ. Vlumin K. Lamtt 1995: 34Ỉ: 229-34.
2. Vcrmeer c. Scburgers u. A compiehenáve review of viumin K am 

vỉiaxnin K aniagonists. Hematol Oneoi Qin North Am 2000; 14: 339-53.
3. Vermeer c  ứ tứ. Beyond (kridcncỴ'. poienùaỉ beneũu of increasec 

ỉnukes of viiamin K íor bonc and vascular heaỉth. Sur J Ntttr 2004; 43 
325-35.

4. Van Winckeỉ M. rt ứl. Vítamin K. an update for the paeđỉatrídan. Eur. 
Ptdiaư 2009; 168: 127-34.

Adminislration in children. Vitamúì'. K dehdency car 
occur in children vvith fat malabsorption, particulariy te 
those with cholestasis or severe liver disease. Neonates art 
relatively deSdent in vitamin K and are at risk of bleedinị 
ư not supplemented, see Vitamin K Dehdency Bleedỉng 
p. 2123.2. Vitamin K is also used to reverse over-anticoa 
gulation in children (see p. 2123.1).

Phytomcnadùmt is the only vitarmn K compound used tc 
ieverse hypoprothrombinaemia and haemorrhage causec 
by coumarin anticoagulants. For over-anticoagulation ir 
children, spedalist advice is recommended; the dos< 
depends on the intemational normalised rado (INR), tht 
degrẹe oỉ haemorrhage, and vvhether continued antic 
oagulation is required. The BNPC suggests the ỉollowin{ 
phytomenadione doses in children aged 1 month to l í  
ỹeãrs:
• no ágniBcant bleedỉng or ư continued anticoagulatior 

requlred: inữavenous injection of 15 to 3Ồmicro 
grams/kg (maxũnum 1 mg) as a single đose, repeated a: 
necessarỹ

• signìhcant bleeding or ư continued anticoagulation no 
required: intravenous injection of 250 to 300 micro 
grams/kg (maximum 10 mg) as a single dose. UK licensec 
ptoduct iníonnation allows this dose to be repeated t 
response is inadequate aíter 2 to 6 houis

ỉn less severe cases, an oral dose oỉ phytomenadione 5 O) 
lOmg has be en used in children.

The water-soluble derivative, menadiol sodium phos 
phate, is given as supplementation in vitamin K maỉabsorp 
don. The BNPC suggests the following oral doses. expressec 
as menadiol phosphate, according to age:
• 1 to 12 years: 5 to lOmg daily
• 12 to 18 years; 10 to 20mg dâũy
ỉn neonates with biliary aơesia and Uver đisease ora 
phytomenadione 1 mg daily may be given.

For discussion of the use of vitamin K in the managemen 
of neonatal intraventricular haemoưhage, see p. 2123.1.

AU cross-reíerences reíer to entries in Volume A
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