CHUONG 1: VITAMIN
Dai cuwong
Vitamin la nhom cac hop chat c6 phan tir luong tuong dbi nho, c6 tinh chit 1y
hoa khac nhau nhung dic biét can thiét cho hoat dong séng cua bat ky co thé sinh vat
nao.
Vitamin can cho co thé séng véi luong rat nho xap xi 0,1-0,2¢g (trong khi cac
chat dinh dudng khac khoang 600g) va c6 vai tro nhu chat xuc tac.
Cho dén nay da c6 dugc 30 loai vitamin, xac dinh dugc cAu trac hoa hoc, khao
sat vé tinh chat vat 1y, tinh chit héa hoc cling nhu tac dung sinh hoc cua ching.
e (Cach goi tén vitamin: c6 ba cach:
- Dua vao tac dung sinh 1y cia vitamin thém “anti” vao bénh dic trung thiéu
vitamin.
- Dua vao chir cai.
- Dua vao cau trac hoa hoc.
Thi du: vitamin C, tén hoda hoc: axit ascocbic, antisocbut.
e Phan loai:
Céc vitamin dugc phan nhom trén cac co s¢ sau:
- Kha ndng hoa tan
- Vai tro sinh hoa
- CAu trac hoa hoc
Cach phan loai thong dung nhat dugc chip nhan 13 phan loai theo kha ning hoa
tan, co thé chia vitamin 1am hai nhém 16n:
1. Nhom vitamin hoa tan trong nudc: Vitamin B; (tiamin), Vitamin B,
(riboflavin), Vitamin B; (axit pantotenic), Vitamin Bs (nicotinamit), Vitamin Bg
(piridoxin), Vitamin B; (biotin), Vitamin Bj, (axit folic), cac vitamin B;, (céac
cianocobalamin), vitamin B;s (axit pangaminic), vitamin C, vitamin P (citrin),
vitamin U (S-metyl-metionin).
2. Nhom vitamin hoa tan trong diu béo: Vitamin A (antixerophtalmias), cac
vitamin D, cac vitamin E, cac vitamin K
- Cac loai vitamin tan trong nudc xtc tac va tham gia vao qua trinh li€én quan voi
sy giai phong nang luong (nhu oxi hoa khwr, phan giai cac chat hiru co) trong co
the.
- Céc loai vitamin tan trong chét béo (dau) tham gia vao cac qua trinh hinh thanh
cac chét trong cac co quan va mo.
* Tinh chat sinh hoc cta cac nhoém vitamin

Nhom cac Prostetic vitamin Nhoém cac inductive vitamin
Cac vitamin Cac vitamin B va K Cacvitamin A, C,Dva E
Ton tai tu nhién | Thong thuong Chi trong nhiing loai t€ bao nhat

dinh cua co thé dong vat bac cao

Vai tro cua chung | Khong thé thiéu duoc trong trao | Chi tham gia thyc hi¢n mot $O
ddi chat. T6i can thiét cho su | nhiém vu dic biét. Khong phai la
song. La phan cta coenzim yéu t6 khong thé thiéu cho su séng.
Khong dong vai tro trong su tao
thanh cta coenzim.

N6ng do cua | Rat 6n dinh Thay d6i manh
chung trong mo




Ton tai trong mau

Chu yéu trong cac tiéu phin co
hinh dang

Chu yéu ¢ trong huyét tuong

Kha ning tong

Céc vi khuan rudt tong hop ra

Trong rudt khong tu tong hop ra

hop trong co thé duogc

Kha ning ngin | Co tt ca cic khang vitamin | Khong co cac khang vitamin thich
can hoat dong | tuong ting hop

cua ching

St dung qua liéu

Thuc t& khong c6 s dung qua
licu

Trong moi trudong hop déu cé thé
gdy ra qua licu

* Tac dung bo sung lan nhau cua cac vitamin
Thong thudng cac vitamin trong cung mdt nhom co6 tic dung bo sung, hoan

thién, lam tang tdc dung cua nhau. Cac nhém dai dién cung tac dung nhu thé nay
gdm co:

- Nhom cac vitamin 1am ting kha ning chéng lai viém nhiém gbém cé vitamin A,
B, B,, C, D, H, P.

- Nhém céc vitamin bao dam cho hé than kinh hoat dong hoan hao g6m vitamin A,
B, B,, C.

- Nhom cac vitamin khéi dong viéc tao méau g6m co vitamin A, B,, B, axit folic,
C,D.

- Nhém cac vitamin chi phdi ti viéc tao md xuong va ring gdm c6 vitamin A, B,

C, D.

- Nhom cac vitamin chi phéi to1 hoat dong sinh duc gém co A, C, E.
- Nhom tro gitp sy tdng trudng: gom tat ca cac vitamin trur vitamin H.
* Nhu cau can thiét cua cac vitamin

Chtr ky | Tén Bénh thiéu | Nhu cau | Mot don vi Luong
hiéu cac vitamin hang quoc t& (1| gy doc
vitamin ngay NE)

| [mg]

A Axerophtol Kho mat | 1,5-2,0 0,34 mg A- | Nguoi
(xerophthalmia), axetat lon:  6-
phu dai giac 0,6 mg pB-|10 tricu
mac carotin NE
(hyperkeratosis) Tré em:

25-45
nghin
NE

D Calciferol Coi xuong | 0,025 0,025 ug | Hang

(rachitis) ergocalciferol | ngay
trén
100-150
ngan NE

E Tocopherol Céc 16i loan vé | (20) Img o- | -
sinh san tocopherol-

axetat




Vitamin chéng Céac 16i loan vé | (0,1) 1 pg 2-metyl- | -
xuat huyét | dong mau 1,4-
(antihemorragias) naftoquinon

B,

Thiamine Bénh t€ phu|1-2 3 ug | -
(beriberi) thiamin.HCI
Bénh viém than
kinh
(polyneuritis)

Riboflavin Viém giac mac | 1,5-2 5 pg | -
(keratitis) riboflavin
Viém da
(dermatitis)

Nicotinamide Bénh thiéu | 15-20 -
vitamin PP

(pellagra)

Pyridoxine Bénh dong kinh | 1-2 -
(epileptiform)

B. (M) Folic acid Hong cau khong | 1-2

16
(megaloblastis),
thiéu mau
(anemia)

Pentothenic acid | Tri€u chung | (10)
Burning — Feet

Cyanocobalamin | Thiéu méu éc | (0,001)
tinh  (anaemia-
pernicious)

Ascorbic acid Bénh thiéu | 75 0,05 mg axit
vitamin ascorbic

( )= nhu cau hang ngay chi s6 liéu udc tinh
1.1. Cac loai vitamin tan trong chat béo (dau)
1.1.1. Vitamin A va tién vitamin cta né (caroten):

T nam 1909, Step di tim ra vai trd ciia vitamin A va caroten bang cach cho
chudt an thyc phim di ldy hét chit tan trong chat béo thi chudt giy va chét.
Osborn, Mendel (1920), Eiler (1929) va Mur (1930) di cho rang caroten la
provitamin A (tién vitamin A). Trong thyc vat luong caroten phu thudéc vao mau
xanh: rau mau xanh thAm chira nhiéu caroten hon rau mau xanh nhat.

- Vitamin A duogc goi 1a chit chong 16i mét hay axerophtol

- Triéu chung thiéu vitamin A: quang ga, liic tranh t6i tranh sang khong nhin
thay.

- Tac dung cua cac vitamin A: bao vé mat, gitp co thé ting trudng, ting su tao

mau, dam bao cac hoat dong vé gibng.

- Thiéu vitamin din dén céac nguy co:

+ Chém lon va ngung phat trién.

+ Stng hoa cac mang nhiy ( ¢ niéu dao, phé nang, duong tiéu hoa,..) dic biét 1a

sung hoa ¢ giac mac gdy mu hoa.




+ Dé bi lay nhiém.
Vitamin A c¢6 hai dang quan trong la vitamin A; va A,.

N XN X X

‘ OH
Vitamin A;: Retinol

N XX X

OH

Vitamin A,: 3,4-dehydroretinol

Tinh chat: Vitamin A; va A, c6 thé ton tai dudi nhiéu dang dong phan hinh
hoc, nhung chi c6 mot ) dang c6 hoat tinh sinh hoc ma théi. Vitamin A tham gia
vao qua trinh trao doi lipit, gluxit, va mudi khoang. Khi thiéu vitamin A dan dén
cac hién tuong:
- Giam sy tich lily protein & gan va ngimg tong hop abumin & huyét thanh.
- Giam luong glicogen va tang tich liiy axit pivuric ¢ ndo, co va gan do anh
hudng lam giam vitamin B, va axit lipoic can thiét dé chuyén hoa axit pivuric.
- Lam tang soi than va lam giam kali & nhiéu bd phan khac nhau.

Vitamin A tham gia vao viéc duy tri trang thai binh thudng ctia biéu mo, tranh
hién tugng sung hoa.

Vitamin A c6 nhiéu trong cac dong vat bién: gan ca, triung, ¢ thit it vitamin A
hon. Céc loai cii qua c6 mau do da cam nhu ca chua, ca rot co chtra nhiéu tién
vitamin A. Tién vitamin A 1a S -caroten:

A SO T Ve e N e VN

- San xuét vitamin A (retinol)

Trong cong nghi€p, vitamin A dugc san xudt tir hai ngudn nguyén liéu 13 gan
c4 bién va hoa chat qua con dudng tong hop hoa hoc.
— Séan xuat vitamin A tir gan ca bién:

Nguyén li¢u chinh la gan ca thu, ca map, ca voi,.. .0 Viét Nam chi c6 nha may
ca hop Ha Long ¢ Hai Phong khai thac va san xudt dau gan ca bién. Ham lugng
vitamin A trong dau gan cac loai c4 rat khic nhau. Theo cac nha san xuat & Phap
thi ham lugng nhu sau:

+ Ca thu: 600-1000 iu/g 1 IU = 0,3 microgam
retinol



+ Ca fletan: 25.000-60.000 iu/g

+ C4 thon tring: 10.000 iu/g

+ Ca thon do, ca map: 25.000 /g

Cach san xuét dau gan ca tuy thudc vao ham luong vitamin A chira trong dau
cao thap khac nhau ma cé phuong phap san xudt cling khac nhau:

+ Phuong phap san xuat dau gan ca ham lugng vitamin thap

— Ca twoi mo ldy gan, udp mudi hodc wdp da.

— Rura sach, thai hay xay, ép lay dau.

— Pé lanh & 0-3°C, loc ly tAm, thu ldy dau. Ché ¥ tranh anh sang va nhiét do
lanh dé tranh phan hay. Dau gan ca rat ky mot s6 kim loai nang nhu Fe hay
CH2C12

+ Phuong phap san xuat dau ca dam dic

— Chiét dau gan ca véi etanol. Cét loai con trong chan khong,

— Can xtr Iy v6i NaOh (xa phong hoa)

— Xur Iy voi CaCl, tao mudi khong tan, ly tam.

— Chiét can v6i axeton, bay hoi, chiét ete.

+ Phuong phap san xuit dau c4 cd dic bang chung cit phan tir

— Diém s6i cua dau gan ca kha cao nén dugc cit ¢ chan khong ¢& 0,05 mmHg.
Sau d6 cit vitamin A & 0,001 mmHg tir 50-60°C
— Séan xuat vitamin A bang con dudng tong hop

Diéu ché vitamin A-acetat di tir citral qua B-ionon va ahdehit 14:

+ Piéu ché andehit C14

i\//( éi axeton/H éi\/K
CHj

) -9 18-20
citral (geranial) beta-ionon
HiC CH, .
_— \C
CH==CH c H COOC,H
CICH,COOC,Hy 2Hs
CH,
CH, 18-21
HGQ  cH,
 —
CHy——CH ——=cC CHO
CH,
CH,

18-22 andehit C14
+ Diéu ché hop chit trung gian 18-26
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CH,4 CH,

(HC==C),Ca L
CH;-CO-CH=CH, ——> CHEC—(|:—CH=CH2 — CH=C——C=—=CH——CH,0H
H; 1 R
18-23 NH; long OH 18-25
CHy CHs

CH==C—C=CH—CH,0H + 2C,HsMgBr —» BrMgC==C—C=CH——CH,OMgBr

18-25 18-26
+ Diéu ché Vit-A-axetat
CH
HiC  CH, HiC.  cH ChHs |
CHy—CH=—=C—CHO s ’ | C
CH, . CH - CH,OMgBr
CH, OMgBr
18-22 18-27
CHj CHj
HsC  CH,
H ___
H,0 + NH,CI CH,——cH=C —c|;—c =——C——C =—CH- CH,OH
OH
CH;
CHj CHj

Hz, Pd/CaCO3 H3C CH

—_— 3 H
CH,——cH=C c|; CH—=C———C ===CH - CH,OH
OH
CH,
CHj CHj
HaC  CH;,
1)Ac,O/pyridin N \ N
> | R OCOCH;
2) HBr
3) NaHCO, CH;3 184

vitamin A-acetat (retinylaxetat)
+ Diéu ché retinal cua Glaxo



H3C

CH3 0 H3C CH3
C——=CH

CH——=CMgX

- OH  CH;COCH=CH - CH=C(CH;) - CH=CH,
CHs; CH

18-30 18-31
CH;
HsC CHs
c—=C C CH = CH - CH =C(CH3) - CH=CH,
hidro hoa rieng phan
OH OH -
CHs;
18-32
CHs;
MG CH,
H .
H ﬁ c CH = CH - GH =C(CHs) - CH=CH, dehidrat hoa va dong phan hga
OH OH
CH,
18-33
CHs CHs

VA VAV2N

‘ OH

18-1

retinol

+ San xuat cac tién vitamin A (cac caroten)

Trong thyc vat thuong khong tim thdy vitamin A ma chi c6 cac tién vitamin A,
cung nhu trong co thé ngudi, ban than ty né khong thé téng hop duoc vitamin A
nhung tu tién vitamin A nhan duoc tir cac chit dinh dudng thuc vat trong gan va
theo két qua nghién ctru moi nhat 1a ca trong rudt ciing dugc chuyén héa thanh
vitamin A. Ngoai trir cdc dong vat an thit thi do chiing khong an thic an thyc vat
nén nhu vay lugng vitamin A can thiét chi dugc léy tur thit dong vat ma no6 an vao.

Tién vitamin A déu thudoc nhom cac caroten. Cac chét mang ddc tinh tién
vitamin A 13 cac caroten chira polien, lipocrom, 13 nhitng chit mau c6 thé hoa tan



trong md, trong cac dung moi hoa tan md. Pai dién quan trong nhat cua caroten 1a
a-caroten (18-30), p-caroten (18-6), y-caroten (18-31) va criptoxanten (a-hidroxi-
p-caroten) (18-32). Cac chat nay cung ton tai trong tu nhién. Cong thirc chi khac

nhau & phan R.

a-caroten (18-30)

B-caroten (18-6)

y-caroten (18-6)

Criptoxanten (18-32)

H3;C

H;C

Hs;C

CHj H,C

H3C

CHj H,C

H3C

CHs H,C

CH;

OH

Céc loai caroten c6 tinh chat vat 1y ciing trong doi khac nhau, sau day la mot
sO tinh chat d6 cua ching:

o-caroten B—caroten y—caroten
Do chay [°C] 187 183 152-153
Anax 454 , 485 450 , 476 437, 462, 494
Mau Tinh thé ling tru, | Tinh thé ling tru 6 | B6t vO dinh hinh,

do - tim

canh, do dam

mau do

Trong ciu tao cua tat ca cic hop chat ndy déu co chira nhém cau triic B-ionon
dic trung cua vitamin A. Viéc chuyén hoa cac tién vitamin A thanh vitamin A
duoc enzim carotinase thuc hién béng cach léy Ién phan tor nudc va cit mach
théng Nhu trong ciu tao ctia p-caroten, ta thiy né hoan toan déi xtimg va vé mit 1y
thuyét, tir mot phan tr B-caroten co thé tao ra 2 phan tir vitamin A. Nhung kinh
nghiém thuc té cho thdy viéc pha huy phan tir khong mang tinh ddi xtng va vi thé
cr tr khoang 100 phén tir B-caroten thi binh quan chi tao ra duoc 40 phan tu
vitamin A, con céc tién vitamin A khac thi hiéu suat tao ra vitamin A con thap hon.

Ngudn nguyén liéu chira caroten:

+ Trong cac loai cdy va qua (thuc vat): ca rdt, dau dura, gic, bi ngo.. ..

+ Trong rong bién

Tén

| Echinenon (18-33)

‘ Torularhodin (18-34)




H3C

H,C COOH

H3;C CHj3

+ San xuat p-caroten bang phuong phap chiét sut tir thyc vt

Tir carot, sy kho, xay nho, chiét v6i ete, dau hoa hodc axeton thu duoc dich
chiét. Co chan khong thu dugc can chiét. Lam lanh cho két tinh, loc, rira lai véi ete
dau hoa lanh.

Tir 20kg ca rot thu duge 1g caroten.

+ San xuat B-caroten bang tong hop hoa hoc

C6 nhiéu phuong phap duoc cong bd nhung déu tuin theo phuong phép tong
hop hoi tu sau:
Cig+Cy+Cio=Cy
Cis + Cs + Cis = Cyo
Cig+Cs+Cig=Cy
Cis T Cia+Ciy=Cyo )

Sau day la quy trinh san xuat B-caroten theo nguyén 1y: Cig + C, + C19 = Cyg (4
giai doan)
a, Giai doan tong hop andehit C,4(18-37): xuat phét tir andehit C4




CH3
H3C CH3

HC(OC,Hs);

CHO
CH,C4H,SO;H

CHs
18-22 (andehit C]4)

H3C CHj3

CH,=CHOC,H;
—_—

chlz/toc

CHs

18-36

CHj3

CH CHO

CHj3

18-37 (andehit C4)

b, Giai doan tong hop andehit Co (18-40)
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H3C

CHs

CH,
CH(OC,Hs),
CHs;
18-35
OC,Hs
o CH;COOH
—_—
OCQH5 ACONa/H20



CH CH
HsC CHs ° HsC CH; 3

G / HC(OC,Hy), P~

CHO —_— CH(OCgH5)2

CH, CHs

andehit C4 18-38

CH3CH:CHOC2H5
CH,COOH/ZnCl,

CH;COOH/AcONa/H,0

andehit Cq

¢, Giai doan tong hop 15,15 -dehidro-B-caroten (18-43)
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+ BrMgC ——=CMgBr _—

OMgBr
HsC
CHs HC
H
H,C.  CHs M / NN
= HsC™ CH
= / = . _C=c HyC CHy s 3
OMgBr
CH
° 18-41 OH CH,
‘ HsC
HsC
CHs HC
CH
HsC CHs 3 / Z NS Y
H,0 )
OH
CH
s 18-42
HCI/C,H;0H
e —
CHs
CH
HsC CHs 3

NN =0

Chs 18-43
15,15 -dehidro-B-caroten
d, Giai doan tong hop B-caroten (18-6)

HsC. CHs CHs CH,

1, Hy/Pd, CaCO;

18-43 >
2, Dong phan hoa

CH3

B-caroten
+ Cong dung va liéu dung ctia B-caroten
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- Cong dung:

— Chdng kho gidc mac

— C6 tac dyng tai tao mit, 1am tang ti I¢ héng cau

— La nhan t6 diéu tri bénh lay nhiém (nhiém khuan)

- Liéu dung: Liéu dung vitamin A thudng duoc biéu dién bang cac don vi qudc
té (IU) hay dwong lugng retinol (RE), voi 1 IU = 0,3 microgam retinol. Do san
Xuat retinol tur cac tién vitamin trong co thé ngudi duoc diéu chinh bing luong
retinol c6 sén trong co thé, nén viéc chuyén hoa chi ap dung chét ch& cho thiéu hut
vitamin A trong nguoi. Viéc hap thu cac tién vitamin cling phu thudc 16n vao
lwong cac lipit duoc tiéu hoa cung tién vitamin; cac lipit lam ting su hap thy tién
vitamin.

Ky ox Ao . . Microgam retinol twrong duong trén microgam
Chat va méi truong hda hoc cia nd & & g &

chat
Retinol 1
Beta-caroten, hoa tan trong du 7
beta-caroten, thirc an thong thuong 1/12

alpha-caroten, thuc an thong thuong | 1/24

Beta-cryptoxanthin, thirc an thong

thuong 2%

1.1.2. Vitamin E (Tocoferol) ’ ‘

Ba dan xuat vitamin E la: dang o, B,y - tocoferol. Tat cd vitamin E déu cé
nhom C,4Hs3(-(CH,);-CH-CHj). Cac dang nay khac nhau do sy sip xép cic nhom
metyl & vong benzopiran: S -tocoferol khac « -tocoferol ¢ vi tri 7 khong chira
nhom metyl con y - tocoferol thiéu nhém metyl & vi tri 5. Cong thirc ciu tao cua
a - tocoferol nhu sau:
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CH,

HO

HiC

CHsy CHs
CH,

Tocoferol chat long khong mau, hoa tan tdt trong dau thuc vat, ruou va ete.
Tocoferol kha bén v&i nhiét, co thé chiu dung nhiét do 170°C khi dun nong trong
khong khi. Tuy nhién tia tir ngoai pha hiy nhanh tocoferol.

Vitamin E anh hudng qua trinh sinh sdn cua dong vat, giup bao ddm chirc nang
binh thudng cta nhiéu mé va co quan. Vitamin E 1am ting tac dung cta protein va
vitamin A, ngoai ra n6 con c6 tac dung ngan can cac axit béo chua no khdi bi oxi
hoa. Khi thiéu vitamin E, su tao phéi s& bi can trd, dong thoi xdy ra sy thoai hoa co
quan sinh san, teo co, thoi héa tity sdng va suy nhuoc co thé.

Do tinh chat chéng oxy hoa manh nén trong k¥ nghé dau m&, vitamin E duoc
dung 1am chat bao vé chat béo khoi bi oxy héa va tranh hién tuong 6i. Ngudn
nguyén lidu dé diéu ché vitamin E 12 mam lua mi. Vitamin E c6 nhiéu trong bi, rau
xa lach, dau thyuc vat, chubi.
1.1.3.Vitamin K

Vitamin K 13 mot trong nhiing yéu t6 tham gia vao qua trinh dong mau.
Vitamin k 13 nhimg dan xuit ctia naphtoquinon, cé hai loai:

- Vitamin K, dang dau vang nhat, két tinh & - 20°C, & nhanh bén chi chira 20

nguyén tir carbon.

0 CH,
CH3 CH3 CH3

- Vitamin K2 tinh thé néng chay ¢ 52°C, & cdu tao nhanh bén chua 30-45 nguyén
tir carbon.

0 CHs

CH, CH, CH,

°© Vitamin K2
Vitamin K khong tan trong nuéc chi tan trong chat béo va cac dung méi nhu
ete, rugu, benzen, axeton. Bi phan huy nhanh dudi tac dung cua tia tir ngoai do ciu
trac quinon bi bién ddi, ngoai ra né ciing bi phan hity nhanh chéng khi dun néng
trong moi truong kiém.
Khi thiéu vitamin K thoi gian dong méu s& bi kéo dai. Hoat tinh cta vitamin K,
chi khoang 60% vitamin K. O nguoi bénh thiéu vitamin it xay ra vi ¢ rudt cd cac
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vi khuan c6 kha niang tong hop vitamin nay. Tuy nhién khi sy hap thy vitamin K bi
trc ché hodc su téng hop vitamin K gip kho khin s& xuit hién triéu chimg thiéu
vitamin K.

Vitamin K ¢ nhiéu trong cac loai rau xanh, ca chua, ca rot, gia dd. O nguén
dong vat vitamin K c¢o6 trong gan, than, va thit, thi dé giau vitamin K hon thit tréng.
1.1.4. Vitamin D

a, Tac dung sinh hoc va héa hoc ctia vitamin D

Vitamin D bao gém mot sb dang co cAu trac g?m nhau nhu vitamin D,, D,, Ds,
Dy, Ds, ...

Name Chemical composition Structure

molecular compound of
Vitamin D, ergocalciferol with
lumisterol, 1:1

ergocalciferol (made from

Vitamin D, ergosterol) ﬁ“
cholecalciferol (made
Vitamin Dj from 7-dehydrocholesterol v~
in the skin). Fos
\
o d o
Vitamin Dy 22-dihydroergocalciferol o
!
Vitamin Ds sitocalciferol (made from .

7-dehydrositosterol)

Tuy nhién chi 2 dang D, va D; la pho bién va c6 ¥ nghia.

Khi thiéu vitamin D, & tré em s& dan dén cac triéu chimg nhu suy nhuoc co thé,
chdm moc ring, xuwong trd nén mém va cong. Bénh coi xwong & tré em c6 thé xay
ra tir 3-4 thang tudi kéo dai dén 1-2 tudi. Hién tugng coi xuong ciing ¢ thé gapd
tudi mudn hon: 5-7 tudi.
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CH,

Vitamin D2
Ergocanxiferol

Vitamin D3
Cholecanxiferol

Ngoai ra vitamin D tham gia vao qué trinh tiéu hoa, trao ddi canxi, photpho,
lam ting ham luong photpho ¢ huyét thanh va chuyen hoéa phdtpho & dang hop
chathuucothanhdanghopchatvo<xyuongcothe

Trén da nguoi co6 7- dihidro cholesterol, 1a tién vitamin D, dudi 4nh sdng mat
troi s& chuyén thanh vitamin D. Do d6 tim ning ciing 1a mot bién phap dé chira tri
tre con bi co1 xuong.

Vitamin D dang tinh thé néng chay & 115-116°C, khéng mau, khong tan trong
nudc, chi tan trong: clorofom, benzen, axeton, va rugu. Vitamin D dé bi phan huy
khi c6 mit cac chét oxi hoa va axit vo co.

Tré em, phu nit mang thai va cho con ba ¢6 nhu ciu vé vitamin D cao hon.
Ngudn vitamin d6i voi ngudi 14 gan ca, md ca, long do tring, sita, nAm men.

Anh sang tr ngoai c6 thé bién tién vitamin D thanh vitamin D & budc song
250-300um.

Céc tién vitamin D 13 nhing hop chatchua khung steroit 4 vong lién hop va
cac mach nhanh khac nhau. Bao gdom tién vitamin D (18-44), tién vitamin D, (18-
45), tién vitamin Dy (18-46), tién vitamin Ds (18-47) va tién vitamin D¢ (18-48).

18 R
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18-44

18-45

18-46

18-47

18-48

CH;
Mo, M/CHs
17 CH;
GHs
i
]
s CH;
17 CH;
CoHs
MaCes M/CHs
17 CH;
CzHs

H3C\\\\ \ CH3

CH;

ergosterol
(pro-vitamin D,)

(3-beta)-7-dehydro cholesterol
(pro-vitamin Dy)

22,33-dihidro-ergosterol
(pro-vitamin Dy)

7-dehydro-sitosterol
(pro-vitamin Ds)

7-dehydro-stigmasterol
(pro-vitamin Dy)

Tir cac tién vitamin bang vi¢c cat mé vong B thi cac vitamin D tuong trng duoc

tao thanh:

- Vitamin Dj; 1a vitamin D tu nhi€n béi vi dehidro-cholesterol duoc tich trir lai
dudi da cua nguoi va cac dong vat co vi. Dudi tdc dung cua tia tir ngoai thi vitamin

D; duoc tao ra & do.

- Ngoai 2 tién vitamin D tu nhién la 18-45, 18-46 thi con c6 ba tién vitamin D
nhan tao ciing dugc biét t6i d6 1a 18-46, hop chit c6 thé bit ngudn tir 18-44, tiép nira
1 tir sitosterol thuc vat hodc stigmasterol dan dén 18-47 hodc 18-48. Ca 5 tién vitamin
D nay déu c6 bd khung steroit (khung da vong) glong nhau, chi khac nhau phin mach
nhanh. Ergosterol 13 tién vitamin c6 duy nhat mot ndi doi & phan mach nhénh.
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18-44 — vitamin D, 18-45 — vitamin D3

‘Nguyentacchungtonglun)vuannn]D

Twnvnmnml) WV vitamin D

b, Ngudn nguyén liéu va san xudt mot sb san pham cua vitamin D

Trong cong nghiép chu yéu chi san xuét hai loai 14 vitamin D, va provitamin D,
con vitamin D thién nhién dugc chiét xuét tir ddu gan c4 ciing v6i vitamin A nhu d3 dé
cip trong san xuat dau gan ca. Ngoai ra vitamin D ¢6 trong mét sd san pham dong vat
nhungtyletuongd01ﬂmp

Ngudn nguyén liéu chu yeu dé san xuét vitamin D, 1 ergosterol 1iy tir nAm
men (levure) hodc sinh khéi san xuét penicillin.

bl. San xuat ergosterol (provitamin D,)

- San xuét sinh khoi chtra ergosterol

Trong 1én men mdc penicillin dé san xuit khang sinh, sau khi thu khang sinh
penicillin con lai khéi khuan ty co chtra khoang 15% chat kho trong d6 ham luong
mgoMENﬂlakhomngO596(Neulnotphmnxuongsanxuatpmncﬂhncothetwhthwtbl
1én men 500m’ rnotnanlcothethalnakhoang350tankhuanty]du)urdocothechmn
ldy ra khoang 1500-1900 kg ergosterol. Trong khuan ty penicillin ¢6 ca vitamin B,
(25-35mg/kg), vitamin B, (10-25mg/kg).

Ciing c6 thé thu ergosterol tir khuan ty 1én men Aspergillus niger.

N4m men ciing 13 ngudn nguyén liéu dé chiét 1y ergosterol. Men 1am banh mi
sau khi ép co khoang 0,18-0,25%, co loai dén 3% ergosterol chira trong men sdy kho
(ndm men con 1a nguon nguyén li¢u dé san xuat phtrc hop vitamin (B, B,, PP, H,
PAD, axit folic,...) dong thoi 1a nguon dam giau dinh dudng (gn v6i dam dong vat)
dugc dung rong rai trong viée chong suy dinh dudng & cac cong dong thiéu ngudn
dam, ngoai ra con dung trong chan nudi. Tt nhing thap ky sau muoi cua thé ky XX,
nam men da duoc san xuat nhidu trong qui mo cong nghiép.

- Chiét lay ergosterol tir sinh khéi hodc ndim men

Trong ndm men, cac vitamin va ergosterol lién két rat chic voi cac protein vi
thé mudn chiét xuit ergosterol can phan thuy phan pha huy lién két véi protein.
Thuong viée thay phan duoc tién hanh bang axit hay enzim (thuy phén kiém it dung
vi cdc vitamin nhom B bi pha huy). Pon gian nhat la su dung qua trinh ty phan
(autolyse): Khi dé & 40-45°C protease co trong té bao nAm men 1am pha v& cac lién
két protein-vitamin, protein- ergosterol dé giai phong ra cac vitamin va ergosterol ¢
trang thai ty do. Sau d6 chiét 14y cac vitamin B bang nudc va ergosterol bang ancol.

Quy trinh san xuét thudng dugc tién hanh nhu sau:

+ Chiét phirc hop vitamin B: Cho nidm men ép kho (100kg) vao ndi chiu ap suét
hai vo, thém vao d6 20 lit nudc va dun 110°C trong vong 25-30 phut, sau d6 cho vao
dich thuy phan 80 lit con dé nong do dat 50%. Khudy 45-50 phit & nhiét do 75-78°C
dé lam dong ty anbumin. Lam lanh dén'H)Cidéléng anbumin. Loc, phén(hchloc
chtra phirc hop vitamin B, phan ba chira ergosterol. Phan dich loc cit thu hdi con trong
ap suat giam dén dung dich phirc hop vitamin B chira 50% chat kho, sau d6 lam kho
thu dugc hon hop vitamin B. Phan bd dugc hat khé trong chan khong dén hét con, say
chan khong dé c6 do am < 2%, day 1a nguyén liéu dé chiét 1iy ergosterol.

+ Chiét phan 1ap lay ergosterol (18-44, provitamin D,): Cho bd ndm men da siy
khé & trén vao thiét bi hai vo, cho vao dé bdn phén con, dun hdi luu trong 1 gio. Loc,
ba chiét thém 2 1an nhu thé. Dich con gop lai, cAt chan khong thu hoi ¢dn, cin kho con

-18-



lai chira lipit (Tir 100kg nAm men thu dugc khoang 25 kg lipit). Cho luong lipit trén
vao dung dich NaOH 45% va dun néng dé xa phong héa. Sau d6 1am lanh xubng 0°C-
5°C dé két tinh ergosterol. Loc thu dugc ergosterol tho (trong dich loc chira mudi natri
clia cac axit béo). Két tinh lai ergosterol trong hdn hop dung méi con-toluen 4:1. Sy
kho thu dugc ergosterol. C6 thé tinh ché ergosterol trong coén 95° hodc trong CHCl,
hay trong ete, axeton. San phdm ngam 1.5 H,O ¢6 d6 chay 166°C. Phd UV c6 Amax &
263,271,282,293nnmfﬁnhthédébiénhséngchuyénthanhrnmlvang.Cénbéoquén
& lanh (<0°C) va trong khi tro.
blSmnmﬂvﬂmmnD2®gmmbkmﬂl84%

Nguyén tic cua su chuyén hoa cua ergosterol thanh ergocalaferol va cac hop
chétkhac,du01uusdungcuathhrngoaL(hKntacdungcuatulcuctnnthlbuocdau
precalciferol duoc tao thanh, chit ndy ngoai viéc tao ra san pham mong mudn co tac
dung vitamin D la ergcalciferol (vitamin D), ndé con tao ra 2 hop chit co doc tinh,
khong co6 tdc dung vitamin D 1a lumisterol, tachysterol.

+ Qua trinh chiéu xa, diéu ché vitamin D,

Hoa tan ergosterol trong ete dé c6 nong do 0,3-0,5%, cho dung dich nay di qua
dng co chiéu sang bang dén thach anh dung 4nh sang thily ngén voi budc séng cuc tim
ving 275-300nm & nhiét d6 sbi ciia dung mdi. Dich phan tng sau khi chiéu xa 1a chat
16ng sanh, cat loai dung moi dén khi dung dich c6 ndng do ting 1én 100 lan (lac nay
thanh phan cac chit c6 trong dich phan Gng nhu sau: ergocalaferol 55-60%, ergosterol
con thira chua chuyén hoéa 10-13%, lumisterol 15-20%, tachysterol 10-12%. Lam lanh
xubng 8-10°C dé két tinh ergosterol chua phan tng. Tinh thé ergosterol tao ra duoc
km,dmhloccédudia)mﬁtgﬁn1650nmﬂ{gdékmih&xﬂqthuduqcc@m

Cian duoc hoa tan trong hdn hop ete-metanol 1:2, sau d6 boc hoi di 50% dung
moi va dé két tinh cac sterol (ca lumisterol va tachysterol). Loc, dich loc dugc dudi hét
dung méi, thu dugc cin dang “nhwa” nay chu yéu 1a ergocalaferol. Dé c6 thé tach
dugc ergocalaferol (vitamin D,) sach can phai chuyén sang dang este dinitrobenzoat
cua no.

+ Tao este dinitrobenzoat cua vitamin D, (ergocalaferol dinitrobenzoat)

Cho “nhya” (1kg) & trén vao 2,5 lit piridin ding khi nito hodc CO, vao dudi
0xl1, khqu cho tan sau d6 cho vao do6 0,8kg 3,5-dinitrobenzoyl clorua, duy tri dé nhiét
d6 phan tmg khong 1én qua 60°C. Tiép tuc khudy trong 4h. Sau d6 cit chan khong &
SOmmHg dé loai bot mot nira luong piridin. Tiép d6 cho hdn hop trén 6,5 lit nude
néng 50°C, khuay k¥ va dé lang. Gan loai nudc-piridin, gan va lai rira cho dén Itic hét
piridin. Cudi cing ngdm va khudy can véi 2,5 lit metanol dé loai axit dinitrobenzoic.
Loc loai dich metanol. Can dugc hoa tan trong axeton, tay mau bang than hoat tinh
(1,5-2%), dich loc dugc 1am lanh ¢ -10°C qua dém. Tinh thé tao ra duoc dem loc, san
phim este mau vang c6 d6 chay 145-147°C (H=30%) so v&i “nhwa” d6 la
ergocalaferol dinitrobenzoat.

+ Thuy phan este ergocalaferol dinitrobenzoat tao ergocalaferol (vitamin D,)

Cho lugng ergocalaferol dinitrobenzoat ¢ trén hoa tan trong dung dich KOH
5% trong metanol sau d6 dun hdi luu cho dén khi mau vang bién mat va tia mau tim
xudt hién. Loc noéng loai tia kalidinitrobenzoat (trong ludng khi nito). Dich loc duoc
pha lodng véi nudc so6i dén khi xuat hién van duc khi dang néng. Sau dé lam lanh
xuéng -5 dén -10°C. Tinh thé tao ra duoc loc, rira lai v&i nuge lanh hodc con loang
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10% lanh. Say khé thu duoc ergocalciferol (H=75%). San pham tinh thé mau tring c6
d6 chay 113°C-114°C, ap=82,6. Néu chua dat thi két tinh lai trong metanol.

¢, Cong dung va lidu dung cta vitamin D

Vitamin D va cac dan xuit ¢ cong dung trén 3 nhom bénh

- Phong va diéu tri coi xuong do suy dinh dudng

+ Coi xwong va suy dinh dudng nguyén nhan 1a do thiéu vitamin D trong an udng
va do it ra nang. Bao thai v tré so sinh dang bu néu thiéu vitamin D can phai bo sung
(qua ba me hodc qua sita 400iu/ngdy), tot nhat nén ding dang c6 ca vitamin A 1an D.
Néu tré bi ia chay, &r mat vang da thi phai ding duong tiém.

+ Vitamin D; (cholecalciferol, ergocalciferol) dung chdng coi xwong véi liéu 500-
5000iu/ngay, thuong phéi hop thém canxi. Dé diéu tri suy dinh dudng, coi xwong
ning hodc thiéu ning phod giao cam phai dung t6i lidu 50.000-150.000 iu/ ngay.

- Piéu tri coi xwong do hap thy va do lodng xwong: Bénh coi xwong do hap thu co
ba dang:

+ Thiéu photphat: R4i loan hdp thu Ca, P khong phai 13 do hip thu it vitamin
nhung bo sung vitamin D lidu cao v6i P s& cait thién bénh.

+ Do gen: vi thiéu loai gen dic hiéu ma 25-OH-D; khong chuyén héa thanh 1,25-
(OH),-D;, dang I€ phai bd sung 1,25- -(OH),-D; dé bu vao nhung vi chat nay chua co
san pham coéng nghiép nén phai didu tri bang vitamin D; v&i lidu 20.000-
200.000iu/ngay.

- Piéu tri thiéu ning pho giap trang: Dic diém 1a thiéu canxi huyét va thia
photphat. Dung vitamin D liéu cao 50.000-250.000 iu/ngay s& cai thién sy hap thu
canxi, huy dong duoc canxi tir xwong ting cudng cho mau. Vitamin D duoc bao ché
dudi nhiéu dang va ctr mdi 1mg~40.000iu.

1.2. Cac vitamin tan trong nudc

1.2.1. Vitamin B1 (Tiamin):

Vitamin B1 1a loai vitamin rong rai trong thién nhién:
CHs

CH,OH
NF N 2

CH/K

3 N NH,

Tinh thé vitamin B, tan tot trong nuéc. Vitamin B, bén trong méi trudng trong
axit, nhung bi phan huy nhanh chéng khi dun nong trong méi truong kiém.

Duéi dang tiaminpirophotphat, vitamin B, tham gia vao hé thdng enzim
decacboxil-oxy héa cac xetoaxit. Khi co thé thiéu vitamin B; s& din dén viéc tich liy
cac xetoaxit lam hdn loan su trao d6i chat kém theo cac hién tuong bénh ly nhu giam
stt sy tiét dich vi gay bleng an, té phi ngoai ra ciing anh huéng x4u dén hé than kinh.
Trung binh mdi ngudi can 1-3 mg vitamin B, / ngay.

Trong thuc pham vitamin B, thuong ton tai song song voi vitamin B, va
vitamin PP, nhat 13 trong phan phdi ctia hat ngii cc.

Tuy nhién vitamin B, thudng tip trung & phan co hat ngii cdc, vi viy gao cang
xay k¥ thi lugng vitamin B, cang nghéo. Trong qua trinh bdo quan lua gao vitamin B,
ciing d& bj phan huy theo thoi gian va diéu kién bao quan.
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Vitamin B, nhay cam v6i nhiét do, do vay trong qua trinh ché bién thyc pham
can phai luu y vin dé nay. Vitamin B, c6 nhiéu trong nim men, cam gao, gan,
than,tim.

1.2.2 Vitamin B, (riboflavin)

Vitamin B, dugc tach tir stra nam 1993. Trong cAu tao cua vitamin B, ¢6 chua
hop chét riboza nén duoc goi 1a riboflavin. Vitamin B, tahm gia van chuyé hydro &
nhiéu enzym, khi d6 vitamin B, chuyén tir dang (I) sang dang (II)( khong mau).

CH,OH CH,OH

(CHoH) (cHoH) 5

CH2 CH,
Dang I Dang II

Khi thiéu vitamin B, viéc tao nén cac enzim oxy-hoa khir bi ngung tré 1am anh
hudng dén su phat trién cua co thé. Vitamin B, con can thiét cho sinh san té bao biéu
bi rudt, ting stc dé khang cua co thé, ting kha ning tao mau va anh huong dén sy
phat trién cta bao thai.

Vitamin B, ¢6 nhiéu trong ndm men banh mi, men bia, dau, thit, gan, than, tim,
trung, sita, cd va ru xanh. Vitamin B, duoc téng hop tur té bao thuc vat va vi sinh vat.
1.2.3. Vitamin B6 (piridoxal, piridoxamin, piridoxin)

Vitamin By dugc tach ra & dang tinh thé tir ném men va cam gao nam 1938.
Céu tao cua vitamin Be duoc cong nhén sau khi dugce tong hop nam 1939. Vitamin Be
¢6 & ndm, men bia, gan, thit bo. Khi thiéu vitamin Bs s& xuat hién mot sd bénh ngoai
da, bénh than kinh, sut can, rung long, toc...

CH,OH CH,NH,
HO HO
AN CH,OH AN CH,OH
/ /
HsC N H,C N
.. Piridoxamin
Piridoxal

Piridoxin, tinh thé khong mau, vi hoi de“'lng, va hoa tan tot trong rugu va nudc.
Céc dang vitamin Bg déu bén khi dun néng trong dung dich axit va kiém nhung khong
bén khi c6 mat chat oxi hoa.
1.2.4. Vitamin PP (Axit nicotinic)

Axit nicotinic dugc Huber tong hop tir 1870 bang cach oxi hoa nicontin. Nhung
dén 1937 méi phat hién tinh chét vitamin cta no.
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COOH
X N CONH:

N/ =

N

Axit nicotinic Amit ctua axit nicotinic

Khi thiéu vitamin PP s& vay ra triéu tring sung mang nhay rudt va da day, sau
d6 da bi san sui nhat 1a nhimg noi tiép xtc véi anh sang mit troi.

& co thé dong vat mot phan vitamin PP ¢6 thé duoc tong hop tir triptophan nho
sy tham gia cua vitamin B, va Be. Vi vay néu ding thirc an ma protein c6 gia tri thap
tirc 14 ¢6 it triptophan ddng thoi thiéu ca B, va Bg thi s& kéo theo hién twong thiéu
vitamin PP
1.2.5. Vitamin C (axit ascorbic)

Tn tai trong thién nhién dudi dang axit ascobic, axit dehidroascocbic va dang
lién két ascocbigen, chinh 1a dang lién két ctia vitamin C véi polypeptit.

Vitamin C 1a mdt dan xuat cua duong glucozo
0

en “Non
— O HO—C
ol ot
H—© H 0
HO—H HO—H
CHZOH CH,OH

Vitamin C (axit ascocbic)

Khi co thé bj thiéu vitamin C s& xuét hién cic tridu chimg nhu chay mau chan
rang, chay mau & cac 16 chan 16ng hodc & co quan noi tang.

Vitamin C con lién quan den st hinh thanh cic hoocmon cua tuyén giap va
tuyén thuong than. Vitamin c rat can thiét cho co quan dé ting suc dé khang va chéng
lai cac hién tugng choang, ng6 doc boi hoa chat cling nhu doc tb cua vi tring.

Vitamin C ¢6 nhiéu trong rau qua nhu cam, chanh, dau, ca chua, rau cai. Trong
cac loai ngti cde, trung hoac thit hau nhu khong c6 vitamin C.

20



CHUONG 2: CHAT KHANG SINH
Dai cuwong
Su phat trién vé vi sinh vat hoc néi ch‘ung,’ve\ vi sinh vat cong nghiép noéi riéng,
vOi budce ngodc lich sur la phat minh vi dai v€ chat khang sinh cua Alexander Fleming

(1982) da mo ra ky nguyén mdi trong y hoc: khai sinh ra nganh cong nghé san Xuat
chat khang sinh va tmg dung thudc khang sinh vao diéu trji cho con ngudi.

Thuat ngit" chdt khdng sinh" 1an dau tién dugc Pasteur va Joubert (1877) sir dung dé
mo ta hién twong kim him kha niang giy bénh cua vi khuan Bacillus anthracis trén
dong vat nhiém bénh néu tiém vao cac dong vat nay mot s6 loai vi khuén hiéu khi lanh
tinh khac. Babes (1885) d3 néu ra dinh nghia hoat tinh khang khuan ctia mét chung 1a
dac tinh téng hop duoc cac hop chit hod hoc c6 hoat tinh kim him céc chung doi
khéng.

Nicolle (1907) 1a ngudi dau tién phat hién ra hoat tinh khang khuan cta Bacillus
subtilis c6 lién quan dén qua trinh hinh thanh bao tir cta loai truc khuan nay. Gratia va
dong nghiép (1925) di tach duge tir nAm mbc mot ché pham c6 thé sir dung dé diéu tri
hi€u qua cac bénh truyén nhiém trén da do cau khuan.

Maic du vay, trong thuc té mai t¢i nam 1929 thuat ngit " Chat khang sinh" mé1 dugc
Alexander Fleming mo ta mot cach day du va chinh thic trong béo céo chi tiét vé
penicillin.

Thap ky 40 va 50 cua thé ky XX dd ghi nhan nhimg budc tién vuot bac ciia nganh
cong nghé san Xuét khéng sinh non tré, vdi hang loat sy kién nhu :

¢ Kham pha ra hang loat Chat khang sinh, thi du nhu Griseofulvin (1939), gramicidin S
(1942) , Streptomycin (1943), bacitracin (1945), cloramphenicol va polymicin (1947),
clotetracyclin va Cephalosporin (1948), neomycin (1949), oxytetracyclin va nystatin
(1950), erythromycin (1952), cycloserin (1954), amphotericin B va Vancomycin (1956),
metronidazol, kanamycin va rifamycin (1 957)...

+ Ap dung phoi hop cac ky thuat tuyén chon va tao gidng tién tién (ddc biét 1a cac k¥
thuat gay dot bién, k¥ thuat dung hop té bao, ky thuat tai t6 hop gen ...) dé tao ra
nhing bién chiing cong nghiép c6 nang luc "siéu tong hop" cac chat khang sinh cao
gip hang ngan van 1an cc ching ban dau.

¢ Trlen khai thanh céng cong nghé 1én men chim quy mé san xuit cong nghiép dé san
xuat Penicillin G (1942) va viéc hoan thién cong nghé 1én men nay trén cic san pham
khac.

+ Viéc phat hién, tinh ché va str dung axit 6 - aminopenicillanic (6-APA, 1959) 1am
nguyén liéu dé san xuét cac chat khang sinh penicilin ban tong hop da cho phép tao ra
hang loat dan xuét penicilin va mot s6 khang sinh P - lactam béan tong hop khac.

2.1. Pinh nghia khang sinh:

Chat khéng sinh dugc hiéu 14 cac chit hoa hoc xac dinh, khong c6 ban chat enzym, co
ngudn gdc sinh hoc (trong d6 phd bién nhét 13 tir vi sinh vat), voi dic tinh 14 ngay ¢
ndng do thap (hodc rat thap) di c6 kha ning tc ché manh mé hodc tiéu diét dugc cac
vi sinh vat gdy bénh ma van dam bao an toan cho ngudi hay dong vat duoc diéu trj.
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2.2. Co ché tac dung:

Co ché tac dung Ién vi sinh vat gy bénh ( hay cac d6i tugng gy bénh khac - goi tat 1a
mam bénh) cia mdi chat khang sinh thuong mang déc diém riéng, tuy thugc vao ban
chat cua khang sinh do; trong do, nhing kleu tac dong thuong gap 1a lam 1di loan céu
trac thanh té bao, réi loan chirc niang diéu tiét qua trinh van chuyén vat chét ciia mang
té bao chit, 1am rdi loan hay kiém toa qué trinh sinh tong hop protein, réi loan qua
trinh tai ban ADN, hodc tuong tac dac hi€u véi nhitng giai doan nhét dinh trong cac
chuyén hoéa trao doi chat

2.3. Bon vi khang sinh:

Ning lyc tich tu khang sinh ciia ching hay ndng d6 chat khang sinh thudng duogc biéu
thi bang mot trong cac don vi 1a : mg/ml, pg/ml, hay don vi khang sinh Ul/ml (hay
Ul/g, International Unit .

DPon vi ciia mdi khang sinh dugce dinh nghia 13 lugng khang sinh t6i thleu pha trong
mot thé tich quy udc dung dich c6 kha nang trc ché hoan toan sy phat trién cua ching
vi sinh vat kiém dinh da chon, thi du, véi penicillin 13 s miligam penicillin pha vao
trong 50 ml moi truong canh thang va st dung Staphylococcus aureus 209P lam
chung kiém dinh; véi Streptomicin la s6 miligam pha trong 1 ml méi trudng canh
thang va kiém dinh bang vi khudn Escherichia coli).

2.4. Hoat tinh khang sinh dac hiéu:

Hoat tinh khang sinh dic hiéu la dic tinh cho thay ning lyc kim hidm hay tiéu diét mot
cach chon loc cac chung vi sinh géy bénh, trong khi khong gy ra cac hiéu ung phu
qua ngudng cho phép trén ngudi bénh duoc diéu tri. Pic tinh nay duoc biéu thi qua
hai gié tri la:

Nong d6 kim ham t6i thiéu (Minimun Inhibitory Concentration - Viét tat 1a MIC) va
noéng do diét khuan t6i thiéu (Minimun Bactericidal Concentration - Viét tit 1a
MBC), x4c dinh trén cac d6i twong vi sinh vét gdy bénh kiém dinh Iya chon tuong tGng
cho mdi chat khang sinh.

2.5. Pho khang khuan cia khang sinh:

Ph6 khang khudn cua chit khang sinh biéu thi sb luong cic ching gy bénh bj tiéu
diét boi khang sinh nay. Theo d6, chit khang sinh co thé tiéu diét duoc nhiéu loai
mam bénh khac nhau duoc goi 13 chat khang sinh phd rong, chat khang sinh chi tiéu
diét duoc it mam bénh 1a chit khang sinh phd hep.

2.6. Hién tuong khang thudc va ban chit khang thudc cta vi sinh vat:

Hién tuong khang thudc: Hién twong mam bénh vin con sdng sot sau khi di diéu tri
khang sinh duoc goi la hién tugng khang thuoc (trén phuong dién kiém nghiém, vi
sinh vat gay bénh duoc coi 1 khang thudc néu nong do MIC cua chat khang sinh kiém
nghiém in vitro trén ddi trong ndy cao hon ndng d6 diéu trj tdi da cho phép dbi véi
bénh nhan. C6 hai dang khang thudc:

Kha ning dé khang sinh hoc: Kha nang khang thudc cua vi sinh vat gay bénh c6 thé
dugc hinh thanh ngau nhién trong quéan thé, nghia 1a kha ning nay da dugc hinh thanh
& mam bénh ngay khi chiing chua tiép xtc v6i moi truong chira chat khang sinh. Dang
khang thudc nay dugc goi la kha nang dé khang sinh hoc. Nguyén nhan cua hién
trong ndy c6 thé do dot bién ngau nhién trong nhidm séc the lam trong quan thé vi
sinh vat gdy bénh xuét hién céc té bao (hay tham chi chi can mot vai té bao) co kha
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ning khang thudc. Do d6, khi bénh nhan duoc diéu tri khang sinh trong mot thoi gian
nhét dinh thi chi ¢ cac té bao thuong bi tiéu di€t, con cac té bao khang thude nay van
con sbng sot, tiép tuc sinh trudng phat trién dan bu diep cho ca sd té bao da bi tiéu
diét. Két qua lam thay d6i hoan toan ban chat vi sinh ctia bénh va v hiéu hoa tac dung
diéu tri cta thude khang sinh do.

Kha ning dé khang diéu tri: Kha ning khang thudc cta vi sinh vt giy bénh thuong
xuat hién phd bién hon nhiéu sau khi chung d tiép xtc véi khang sinh, vi vay truong
hop nay con dugc goi la kha nang dé khang dleu tri. Nguyén nhan cua hién tuong nay
1a do trong té bao vi sinh vat co chura cac yeu t6 khang thudc R tiém an (Resistance
Factor). Yéu t6 khang thuc R c6 ban chit plasmid. Khi vi sinh vat song trong moi
truong c6 khang sinh, cac plasmid khang thudc cua ching s& dugc hoat hoa, ty sao
chép tong hop ra vo s6 plasmid méi. Chinh hoat tinh cua cac plasmid nay s€ lam tang
strc @& khang cho té bao chi, nho vay ching van c6 thé ton tai va phat trién trong moi
truong c6 khang sinh. Do ¢ ban chat plasmid nén cac yéu t6 khang thudc R nay rat dé
dang van chuyén qua lai giita cic loai gan giii nhau qua bién nap, tai nap hay tiép hop.
Nguyén nhan hién tuong khang thudc:

- Vige str dung cung loai khang sinh kéo dai hodc lam dung thudc khang sinh (tuy tién
sir dung thudc khong ding liéu luong, khong dung chi dinh va khong du thoi gian can
thiét) dd vo tinh tao ra wu thé phat trién canh tranh cho cac ching vi sinh vat c6 kha
ning khang thudc, dong thoi trd thanh liéu phap kich thich cac ching khang thudc nay
tong hop ra vo sb plasmid méi.

- Xu thé st dung tuy tién chat khang sinh trong chan nu6i, dac biét 1a bd sung vao khi
ché bién thirc dn gia stc, gia cam nuodi lay thit, trimg, sita ... Khi d6, ngoai céac tac
dung c6 lgi du kién, chinh chat _khang sinh bd sung s€ tao ra moi truong phat trién
chon loc cho cac ching mang yéu t6 khang thudc R trén dong vat nudi. Khi str dung
thit, trimg, sira ... ciia ching 1am nguyén liéu ché bién, cac chung khang thudc nay sé
kéo theo vao trong cac san pham thue pham. Két qua khi ngudi tiéu dung sir dung céc
thuc pham nay, mot mat ho phai tlep nhan phan du lugng khang sinh trong san pham,
nhung mit khac, nguy hiém hon 1a cac loai vi sinh vat khang thudc trong cic san
pham thuc phadm thudc nhom ndy ¢ uu thé ton tai, phat trién cao hon va cac plasmid
khang thubc ctia chung lai dang & trong trang thai hoat hoa

Co ché cua sy khang thudc: Co ché cua su khang thudc rat da dang va thuong khéc
nhau d6i voi timg ching vi sinh vat:

* Mot s6 loai vi sinh vat c6 kha nang khang thude ty nhién véi mot sé khang sinh nhét
dinh, do thudc nay khong tic dong 1én ching ( thi du nhu: ndm, virus, nguyén sinh
dong vat, do trén thanh té bao khong cé 16p peptidoglucan nén khéng chiu tac dong
cua cac khang sinh 3 — lactam).

* Mot s6 chung von nhay cam véi chat khang sinh tré nén khang thudc khi chung thu
nhan dugc mot trong cac dac tinh méi nhu:

C6 kha ning vo hoat hay ph4 huy chit khang sinh (bang cach téng hop ra cac enzym
ngoai bao 1am pha v& cdu tric cia chat khang sinh hay lién két voi chat khang sinh dé
tao ra dang kém hiéu luc khang sinh hon).

C6 thé tu diéu chinh kha ning hap thu ctia mang té bao chat lam giam hodc ngin ngira
chat khang sinh xdm nhap vao té bao chat.

-25-



C6 kha ning lam bién d6i cAu trac phan tir cta noi hodc vi tri ma chat khang sinh tac
dung vao

Tu diéu chinh thay d6i duong hudng trao d6i chat dé vo hiéu hoa tac dung cua chét
khang sinh do..

Hién tuong khang chéo: Bén canh hai hién tuwong khang thudc néu trén, trong thuc
tién con ton tai hién tuong khang chéo (hay khang nhom), nghia la mét chung khi da
khang lai chat khang sinh nhat dinh thi ching ciing c6 kha niang khang luén mot s6
chat khang sinh khac cing nhém céu tric hay c6 cac dic tinh twong dong véi chit
khang sinh 4y, thi du nhu mot s ching vi sinh vat gy bénh da khang duogc penicillin
thi ciing c6 truong hop khang luon nhiéu khang sinh B - lactam khéc.

Khic phuc hién tuong khang thudc ca vi sinh vat gy bénh: giai phap tryc quan va
don gian la str dung cac dang khang sinh moi. Tuy nhién, viéc tim kiém, phat hién va
san xuidt mot khang sinh moi la ca mot khdi lwong cong viéc khong 16, tiéu tén rat
nhiéu thoi gian, nhan lyc va tién bac

Trudc hét can triét dé ton trong ba nguyén tic st dung thude khang sinh 1a:

+ Chi dinh diéu tri khang sinh ding (lam khang sinh d6 dé chon dung khang sinh thich
hop dé chi dinh diéu tri; dung thudc dung li€u, dung phac do, du thoi gian difu tri; chu
v phat hién sém dau hi¢u khang thuoc);

¢ Khong lam dyng khang sinh khi chua can thiét (khong lam dung "diéu tri phong

ngtra" bang thuc khang sinh, nghiém cam bénh nhan tu chi dinh diéu tri thudc khang
sinh thay bac si);

¢ Nghiém cim sir dung tran lan chat khang sinh trong chin nudi va gidm sat chit ché

vi€c st dung khang sinh trong thu y.

2.7. Diéu chinh sinh tong hop khang sinh:

Ciing nhu voi tat ca qua trinh 1én men khac, viéc diéu chinh sinh tong hop chat khing

sin}l trén nguyén téc’cc') ‘thé duoc thuc ’hién qua hang loat co ché khéanhqu, thi du, co

ché cam tng, co ché kiém toa, co ché trc ché nguoc ... Trong thyc tién can phai phoi

hop hang loat cac giai phap khoa hoc va cong nghé, cu thé c6 thé phan chia thanh hai

nhom 16n la:

+ Tuyén chon va tao ra cac ching cong nghiép siéu téng hop chit khang sinh ;

¢ T4i wu hoa thanh phan modi trudng, thiét bi 1én men va diéu kién van hanh qua trinh

1én men.

2.7.1. Tuyén chon va tao ra cc ching cong nghiép siéu téng hop chit khang sinh :
bay la thanh qua cua su ph01 hop ddng bo hang loat giai phap ky thuat tuyen

chon giong va tao chung tién tién nhu: ky thuat gy dot bién, k¥ thuat dung hop té
bao, k¥ thuét tai t6 hop va cac giai phap k¥ thuat gen khac

Nhin chung, qua trinh tuyén chon tao ching cong nghiép siéu tong hop khang
sinh cling thuong trdi qua sau giai doan co ban la:
- Phan 1ap tr thién nhién.
- Nghién ctru xtr Iy tao cac bién chung " Siéu tong hop" co hoat luc cao.
- Tuyén chon so bd.
- Tuyén chon lai thu cac ching c¢6 hoat tinh cao quy mé phong thi nghiém.
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- Thir nghiém va tuyén chon lai trén quy mo san xuat thir nghiém pilot.
- Thir nghiém va chon loc lai cac chung phu hop voi diéu kién 1én men san xuat
16m cong nghiép.
Trong cac giai doan trén, budc tuyen chon lai quy mo6 phong thi nghiém la cong
doan tuyén chon toan dién va ki ludng nhit;

Muc tiéu cta qua trinh tuyén chon tao bién cung cong nghiép khong chi dung lai ¢
nang lyc siéu tong hop khang sinh ciia chiing, ma con dinh huong dong thoi vao cac
muc tiéu khac nhu: tao ra cac bién chung tich ty it cac san pham khong mong muon
cac bién chung tong hop ra cac san pham hoan toan méi (nhét 13 cac san pham c6 cau
trac va dic tinh mong mudn theo "thiét ké" ciia con ngudi), cac bién ching rat nhay
cam v6i chat khang sinh hay cac chung c6 stc dé khang cao v6i nhimg chat khang
sinh ndo d6 .... Viéc tuyén chon va tao ching cong nghiép 1a cong viéc 1au dai va tiéu
tdn rat nhiéu nhan luc, doi hoi phai duoc tién hanh nghiém tac, lién tuc va thuong
xuyeén.

2.7.2. Tbi wu hoa thanh phén moi trudng, thiét bi 1én men va diéu kién van hanh qua
trinh 1én men:

- Viéc t6i wu hoa thanh phan méi truong 1én men cé vai tro rét quan trong,
quyét dinh nang lyc va hiéu qua chung cua toan qua trinh: xac dinh nguon nguyén liéu
chinh, thanh phan moi trudng 1én men, ndng do twong Umg cla timg cau tir trong tung
thoi diém cu thé, déu dugc xac dinh qua con duong thyc nghiém, trén co so kiém tra
trén hang loat co chit dy kién chinh, cac tién chét, cac chét dinh dudng khac, cac chét
phu gia k¥ thuat...

. Nguén thirc an cacbon thuong duoc lya chon la: cac loai bot va hat ngii cde,
cam my, cam gao, vo khoai tay, ri duong, cac loai duong ( glucoza, fructoza, maltoza,
lactoza ...) dextrin, glycerin, axit axetic, manit, cac loai rugu, dich thuy phan gS, nuoc
thai hd sunfit..

Nguon thire an nito co thé la: bot dau tlrong, nuée chiét ngd, cao nAm men,
nuée chiét nAm nem, pepton, cac mudi NO5y, NH4 ...

Céc nguyén té khoang da lugng thuong gap nhu: photpho, luu huynh, ma nhé,
sit, canxi, kali, natri; cac nguyén t6 vi luong nhu: dong, kém, coban, molipden... va
cac chét sinh truong..

.Viéc thay d6i thanh phin méi truong, ndng do cic cdu tir va sy bién thién
nong d cua chung trong sudt qua trinh c6é quan hé chdt ché vdi hoat dong trao doi
chat cta vi sinh vét, vi vay quan h¢ chat ch€ dén cac san pham tao thanh cia qua trinh.

- Ngoai ra, trong qua trinh 1én men, nguoi ta con khai thac hiéu qua tac dong
clia cac yéu t khac trong méi trudng nhu: nhiét do 1én men tdi uu, pH nong dj oxy,
thé oxy hoa khtr, cuong d6 suc khi, cudng do khudy tron dich 1én men .

Nhu vy hiéu qua sinh tong hop san pham thu duoc bao gid cung la két qua cua
su phdi hop tac dung cua tit ca cac yéu t6, cac diéu kién trang thiét bj cong nghé ciu
thanh nén cong nghé 1én men céc san pham do.

2.8. Phan nh6m khang sinh: C6 nhiéu cach dé phan nhom khang sinh, d6 1 phan loai
trén co s& phuong phap di€u ché va trén co s& tinh chat hodc nhiing dac trung cua
ching.

2.8.1. Phén loai theo phuong phap diéu ché gdm c6 cac nhom
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- Cac khang sinh tu nhién dugc diéu ché ra bang con dudng sinh téng hop.
- Cac khang sinh ban tong hop bang cach cai bién cic khang sinh nhin duoc tir con
duong sinh tong hop (Cac khang sinh ty nhién dé& bi phan hiy, dé hong, tic dung
yéu...)
- Cac khang sinh duogc diéu ché ra bang con dudng tong hop héa hoc.
2.8.2. Phén loai theo tinh chit hodc dic trung cta chiing
- Phan loai theo tac dung hodc sur dung cua ching (Khang sinh tac dung diét khuén,
khang nim, chéng ung thu hodc chéng virut, phd tic dung rong hodc hep, hoic khang
sinh duoc st dung 1am thudc cho ngudi, sir dung trong ndng nghiép hoic sir dung vio
cac linh vuc khac).
- Phan loai theo co ché tac dung cta chung (Chat co tac dung trén mang, tac dung
ngin can sinh tong hop protit hodc axit nuclic hay chat ngin can tong hop thanh té
bao).
- Phan loai theo ngudn gbc (Khang sinh dugc san xuét ra tir nAm méc chiéu xa, tir vi
khuén,ﬁrvin&ntutmxtﬁthucvéthoécﬁ&déngvéﬂ.
- Phan loai theo tinh chat vt li hay hoa hoc cua ching (Cac chit co tinh axit, tinh
bazo, ludng tinh, c6 thé hoa tan trong nudc hodc trong chit béo).
- Phén loai theo con dudng sinh tong hop cuia ching (Sinh tong hop peptit, nucleotit,
con dudng axetat-propionat, axit cikciminic).
- Phan loai theo céu triic hoa hoc cta chung (Phan theo cac bd khung co ban)

+ Cac khang sinh nhom B-lactam (Céc penicillin va cepharosporin).

+ Cac khang sinh chloramphenicol.

+ Cac tetracyline (oxytetracyline, chlortetracyline).

+ Cac aminoglycozit (steptomycine, neomicine, gentamicine).

+ Cac macrolid (erythoomycine, oleandomycine).

+ Cac polien (polien-macrolit, nystatine, amphotericine B).

+ Céac anzamycin (rifamicine, rifampicine).

+ Cac lincosamydin (lincomycine).

+ Cac khang sinh peptid (gramicidin, polimycin, viomycine).

+ Cac khang sinh nucleosid (puromycine).

+ Cac polieste (monensin, nigericin, lasalocide).

+ Cac khang sinh khac (axit fusidic, fosfomycin).
2.9. Y nghia kinh té cta khang sinh: Khang sinh 13 loai thudc v6 ciing quy gia cua loai
ngmlgmpcmngmnﬂmﬁkhnawbmmnmmnﬂmm1
—Yn@mdmaMMwMH@m1&wmmbmhMMmMmmgmnmummﬂmnmw
- Y nghia chita bénh cho tha y: Thudc chira bénh cho gia stc, tha y.
- Y nghia sir dung trong néng nghiép: Cac bénh vé nam.
2.10. Cac thudc khang sinh nhém p-lactam: La nhém khang sinh 16n nhat ké ca tac
dung tri bénh 13n tan luong san xuat va doanh sd.
Doi nét vé lich st va céac su kién vé nhom
a. V& khang sinh nhom penicillin
- Nam 1928 Fleming phat hién thiy tu cdu vang bi nhiém ndm mdc Penicillin notatum
=> Penicillin.
- Nam 1938-1940 nhom céc nha bac hoc Oxford khoi dong lai van dé nghién ctru
Penicillin.
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- Trong chién tranh thé gigi thir 2 nhém nghién ciru My-Anh thanh lap, nam 1943 bat
dau san xuat Penicillin, phat hién ra chung méi Penicillin Chrysogenum cé nang suat
cao; xac dinh ciu tric cua Penicillin.

- Nam 1945 nhom nghién ctru Anh-M¥ dugc gidi thudng Noben.

- Sheehan va Henery-Logan (1957-1959) tong hop toan phan Penicillin.

- Bachelor (1959) phan 1ap dugc 6-APA.

H H

H, s CH, H, Vs CH,

\\\ \‘ \\\ \\
ROCHN | w<CH3 HN | w<CH3

¢ “COoH ¢ “CooH
20-1 20-2
(R = CH3CH2CH:CHCH2, CH3(CH2)6, (6-APA)
C6H5CH2, p-OH—C6H4—CH2)

- Co s& cong nghé sinh tong hop penicillin nhd ndm méc:

+ Lich st tuyén chon ching cong nghiép P. chrysogenum :

Vao nhitng ndm dau, viéc nghién ctru san xuét penicillin thudng st dung cac chung cé
hoat lyc cao thudc loai P. notatum va P. baculatum. Nhung tir khi truong dai hoc
Wisconsin (M¥) phan lap dugc chung P.chrysogenum cé hoat tinh cao hon thi chung
nay dan dan di thay thé va tir khoang sau nhitng nim 50 cua thé ky XX dén nay tit ca
cac cong ty san xudt penicillin trén thé giéi déu st dung cac bién ching
P.chrysogenum cong nghiép.

- Viéc tuyén chon ching céng nghiép dé 1én men san xuét penicillin trén nguyén tic
cling trai qua sau giai doan co ban da mo ta trong myc 1.3.1, trong d6 giai phap ky
thuat da dugc ap dung hiéu qua dé thu nhan bién ching "siéu tong hop" penicillin lai
chinh 1a cac k¥ thuat gay dot bién thuong nhu: xu Iy tia Ron - ghen, xi 1y tia cuc tim
va tao dot bién bang hoa chat, thi du nhu Metylbis - amin (metyl -2-B-clo- etylamin),
N-mustar (tris - P-clo- etylamin), Sarcrolyzin, HNO,, Dimetylsulfat, 1,2,3,4 -
diepoxybutan.

+ Co ché sinh tong hop penicillin & ndAm méc P. chrysogenum :

Theo quan diém pho bién hién nay, qua trinh sinh tong hop penicillin & ndm méc P.
chrysogenum c6 thé tom tat nhu sau: tir ba tién chét ban dau 13 a-aminoadipic, cystein
va valin s& ngung tu lai thanh tripeptit & -(a- aminoadipyl) - cysteinyl - valin ; tiép
theo 1a qua trinh khép mach tao vong PB-lactam va vong thiazolidin dé tao thanh
izopenicillin-N; rdi trao d6i nhém o-aminoadipyl voi  phenylacetic (hay
phenooxyacetic) tao thanh san pham penicillin G (hay penicillin V, xem so do tong
hop penicillin G trong hinh 1.
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i ia HN CH
2 : PN 3
JCH-(CH,),-COOH ,CH-CH,-SH S eH-CH,
HOQC HOOC ‘ HOOC \CH3
Axit L-of-aminoadipic l L-cystein Ll
&-(L-ct-aminoadipyl)-L-cystein
H.-N
“>cH (CH2}3-CO-N SH
HOOC H CH,
&-(L-ol-aminoadipy-L-cystein-D-valin 0’/ N(D) CH3
[ COOH
2 Y
a u
HOOC A (CH)-CO-NH l )I CH? fuing Penicillin M
Teopenicillin N CODH

) i (risdng 0 ]
Axit L-oﬁ-ammoadlpmy/ \L‘A’: phenylagetic

R-CO-NH\E(S CH,
H N (L S\ CH, N__\fCHS

CH 0"/ COOH
o - CD%H Benzylpenicillin
Avxit B-aminopenicillanic {penicilin G)

Hinh 1. So do co ché sinh téng hop penicillin tir axit L-a- aminoadipic, L-
cystein va L-valin

Trong 3 axit amin tlen chat trén thi cystein c6 thé duoc tong hop bing mot trong

ba con dudng 1a duoc téng hop tir xerin (hinh 2), tir homoxerin v&i viée tuan hoan

chuyén hoa a-cetobutyrat qua oxaloacetat (hinh 3), hay tir homoxerin v6i su chuyén

hoa o- cetobutyrat qua izolecin. Bong thoi o~ aminoadipic dugc giai phong ra trong
so d0 hinh 4 ¢6 thé dugc tuan hoan dé tham gia qua trinh ngung tu ban dau. .
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Hinh 2. So d6 co ché sinh tong hop cystein tir xerin
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S03 HS.CoA ATP
fePyc SNADPHQ NAD" 0-ACETYL-HOMOXERIN NAl'ng
XE‘R"‘ i, 3MADP™ 4AT:ADI-I2 j *——VAAXETAT NAD
2 YSTEIN
HOMO)i OK-XETOBUTYRAT MH3(trong TBC)

XISTATIONIN b 2 + XISTEIN

Hinh 3. So dd co ché sinh tong hop cistein tir homoxerin v6i su bién d6i a-
cetobutyrat thanh oxaloacetat

Tuy nhién, ciing c6 thé né duoc giai phong ra va tich tu trong moi truong (vi trong qué

trinh 1én men san xuit penicillin V bao gio' ciing phat hién thay trong dich 1én men

luong 16n - aminoadipic dang vong). Nhu vay, qua trinh sinh tong hop penicillin,

phu thudc vao diéu kién 1én men cu thé nhit dinh, c6 thé xdy ra theo sau dudng huéng
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khac nhau. Do d6, hiéu suat chuyén hod co chét - san pham ciing bién d6i va phu
thudc vao duong hudng sinh tong hop tuong tng. Theo Iy thuyét thi hiéu suét 1én men
s€ trong khoang 683 - 1544 UI penicillin/g glucoza; song, trong thyuc té, voi nhiing
chung c6 hoat tinh sinh tong hop cao nhét ciing méi chi dat khoang 200 Ul/g glucoza.

[ GLUCOZA (321
] ADP + Py (3)
ATP (3%)

nAD" (3%
NADH; (3x)

VAT (3)

PYRU
——— HS-CoA (2x)
MA

p
D* (21

ATP ~—CO5 = NADH> (20
ADP + Pyp+— 2 (2X
OXALOAXETAT A— cop (2
AXETYL-S-CoA (2:) ~
HS-CoA (2x)
XIT‘RhT
S-AC!ON AT
ZOXITRAT N
[ N
—— naon,
OXALOXUSINAT
COg
O -XETOGLUTARAT 4
NH3 (ngodi méi rudng)
172 ATP ——. HS-CoA
Ebhochat HOMO{.ITRAT
L il g HOMOLZOXITRAT
ATP Hiasies NADH2
NADH; ¥ NADP {,—GLUTAMAT OXALOGLUTARAT
NAD' +——]—+NADPH; —— CO2o
1 O -XETOADIPAT
ADP + Py
. OX-XETOGLUTARAT

[ o< -AMINOADIPIC |

Hinh 4. So d6 co ché sinh tong hop o~ aminoadipic

[GLUCOZA ]

NADY (2 ADP + Py (220
NADH; (2x) 4% ATP (2x)
+ PYRUVAT (2:)
€Oz ‘é»z-(f:. HYDROXYETYL)THPP =
THPP =
ADP + Pyc 2-AXETOLACTAT
NAD +——3—+ NADPH>
NADH; —4—— NADP" +———
ATP
NHz (ngodi mai trudng) 2,3-DIHYDROXYIZOVALERAT
172 ATP '
mang 1§ bao chat
1/2 ADP +1#2 Py

2- XETOIZOVALERAT

MH;3 (frong TBC)

ATP
NADH ¥ maDP" GLUTAMAT
+
D —— - RALP, OK-XETOGLUTARAT
ADP + P'II'C VALIN

Hinh 5. So d6 co ché sinh tong hop valin

+ Tac dong ciia cac thong sé cong nghé dén qua trinh sinh tong hop penicillin.
. Su phat trién hé soi va dic diém hinh théi hé soi nam:
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Sw phdt trién hé sgi ndm trong qué trinh 1én men bao gdm:
- Sw ting truéng vé kich thuée hé soi (ting do dai soi, su 10n 1én vé kich thude, mirc
dod phan nhanh cua h¢ soi ... )

- Su bién thién vé sé luong khom soi nam trong méi truong: Thong thuong, su phat
trién ndy duoc danh gia qua hai chi tiéu 13: ham luong sinh khéi va toc do bién thién
ham lugng sinh khéi trong méi trudng. Hai chi tiéu ndy c6 thé xac dinh bang nhiéu
phuong phap khic nhau nhu: ham luong sinh khdi (Sinh khdi twoi hodc sinh khdi
kho), mat d§ quang dich 1én men, tr& luc loc ctua dich 1én men, ham lugng nito, ham
lugng hydratcacbon, ham lugng axit nucleic ... Trong cac phuong phép trén, dugc ap
dung phd bién hon ca trong san xuét cong nghiép 1a phuwong phép xac dinh qua ham
luong sinh khéi.

Téc do phat trién hé soi ndm phu thudc hang loat cac yéu té khac nhau trong qua
trinh 1én men va sy tich tu penicillin thuong xdy ra manh mé khi h¢ soi phat trién dat
trang thai can bang. Trang thai nay c0 thé xac lap dugc khi chi cung cép vira da va
lién tyc lugng thirc an t6i thleu cho ndm méc. Thiéu thirc an, hé soi nam s¢ ty phan,
con néu cung cdp qua nhu ciu trén, hé soi s& phat trién, nhung khong tich tu manh
penicillin ma tich tu nhiéu axit gluconic va axit malic.

Pdc diém hinh thdi va cdu tric hé soi nam: Trong qua trinh 1én men, do nhiéu
nguyén nhan khac nhau, s6 luong khom soi ndm bao gio cling c6 xu hudng ting 1én,
ngay ca trong qué trinh 1én men tinh. Trong diéu kién 1én men c6 suc khi va khudy
tron, do tac dung va dip co hoc vdi canh khuay va cac chuyen dong dong xody trong
moi truong, mot mat sy dut gay hé soi nam xay ra nhiéu hon va hé sgi nam bao gio
cling c6 xu huéng von cudn lai thanh ciu triic bai soi cudn xoan, dugc goi 1a pellet.

¢+ Pellet xop (fluffy loose pellets) 1a dang pellet c6 phan bén trong h¢ soi cudn thanh
khdi chic va min, 16p soi phia bén ngoai cudn long 1éo tao thanh cau trac xop hon.

s Pellet chdc va min (compact smooth pellets) c6 dac diém 14 phan soi phia bén trong
pellet cudn twong ddi chat ché ra dén gan sat 16p soi phia ngoai, 16p soi phia ngoai
cung cung cudn du chéc thanh 16p soi min.

¢+ Pellet rong (hollow pellets) 1a dang pellet co phan soi bén trong bj ty phén tao thanh
khoang rong, hé soi phia bén ngoai cudn rat chit thanh 16p soi min va chic chan.

- Hiéu qua chung ctia qué trinh 1én men c6 quan hé hitu co v6i s6 luong, kich thudc va
cau tric pellet nam. Trong thyc tién san xuat cong nghiép, nguoi ta thuong didu chinh
cac thong sb cong nghé theo hudng wu tién tao ra dang pellet du nhé va min, han ché
tao pellet xOp va ngan ngira hinh thanh cac pellet rdng. Piéu kién céng nghé tuong
ung v&i muyc ti€u trén thufc‘mg ap dung la : ti 1¢ cay gidng 10%, v6i mat do dich gidng
(2-10). 1011 bao tir /m’; phdi hop dleu chinh gitra suc khi va khuay tron dé dam bao
cung cap oxy hoa tan dlI s0 v6i nhu cau tuong img voi thoi diém 1én men, va dé tao ra
pellet min va nho (kich thudce pellet thich hop nhat khoang 0,2 - 0,5mm), trong diéu
kién da can dbi véi nhu cau tiét kiém muc tiéu t6n ning lugng do khudy tron.

. Bdc tinh nhiét dong cua dich lén men:

Trong cac thiét bi 1én men dung tich 16n c6 suc khi va khuét tron, thue té khong thé
xac lap dugc sy dong déu tai khdp cac vung thé tich lam viéc cua thict bi. Tai cac
vung chay réi (ving gan canh khudy), téc do trao d6i nhiét, toc do chuyén kh01 xay ra
manh mé& hon. Con tai cac viing chay mang (ving sat thanh thiét bi, ving gan cac ong
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xodn trao d6i nhiét, ving kém hiéu qua hay ving chét cua thiét bi...) tbc do chuyén
khéi hay tbc d6 truyén nhiét ciing giam di. Ngoai ra, tai nhitg khu vire nhit dinh cta
thiét bi c6 thé xuét hién ving xody cuc bd hay cac dong chay thr cip 1am thiéu hut vé
ham lugng oxy hoa tan.

Céc yéu td néu trén day s& tac dong truc tiép dén nang lyc sinh tong hop cua ching,
hiéu qua chuyen hoa tao san pham va hiéu qua kinh té chung cua toan qua trinh Ién
men. Thuc té thudng chon ché d6 khudy tron du trén mic yéu cau.

. Thanh phan méi truong 1én men:

Moi trudng co sd dé 1én men penicillin, vao thoi ky dau trong nhitng nim 40 - 50, 1a
moi trudng lactoza - nudce chi€t ngd, voi thanh phan chinh néu trong bang 2.1.

Nguén co chat chinh: 1a lactoza c6 thé duogc thay thé timg phan hodc toan bo bang cac

co chat khac nhu: cac loai dudng hexoza, dudng pentoza, disaccarit, dextrin hay thay
thé bang dau thuc vat. Trong cac co chit néu trén, hidu qua cao hon ca van 1a glucoza

Ngoai ra, khi sir dung dau thyc vat lam chat pha bot phai xét dén hiéu ung ndm
moc st dung mdt phan dau thyc vat [am ngudn cung cap thic an cacbon, dé tinh toan
di€u chinh néng do glucoza trong moi trudong 1€n men (va ca sy can tr¢ qua trinh
chuyén khoi do anh hudng cua dau pha bot).

Nguén cung cép thirc an nito: o thé st dung 1a bot dau tuong, bot hat bong,
cac loai dau cam. Nhu cau vé thuc an nito cling c6 thé dugc dap ing bang cach cung
cap lién tuc (NH4),SO,4, nhung duy tri & nong do thap, khoang 250 - 340g/1 (néu du
thira hiéu qua sinh tong hop penicillin sé€ gidm, néu thi€u s€ xdy ra hién tuong tu phan
hé so1) .

) Ham lugng cac chat khoéng bd sung: dugc tinh toan, phu thudc vao lugng dich
chiét ngo6 su dung;

pH moi truong duge diéu chinh trude khi thanh trung, sau do trong sudt qua
trinh 1én men duoc giam sat chit ché va diéu chinh theo yeu cau cong nghe.

Nong d6 tién chét tao nhanh:Trong qua trinh sinh tong hop penicillin, viéc két
gan mach nhanh cua phan tur penicillin khong mang tinh dac hiéu chat ché. Nho vay,
néu duy tri nong do tién chat tao nhanh can thiét phenylacetat (hoic phenooxyacetat)
s& cho phép thu nhan chu yéu mot loai penicillin G trong dich 1én men (hodc penicillin
V). Theo ly thuyét, nhu cau vé phenylaceta la 0,47g/gam penicillin G (hodc
phenooxyacetat la 0,50g/gam penicillin V'). Can chu ¥ ca hai cdu tir trén thuc chét déu
gy doc cho ndm nén ngudi ta thudng lira chon giai phap bd sung lién tuc ciu tir nay
va khong ché chit ché nong do theo yéu cau, dé khong 1am suy giam ning lic 1én men
ctia chiing san xuat.

. Diéu kién tién hanh 1én men:

Nhiét @6 1a thong sb co anh huong 16n dén su phat trién cia nAm mdc, kha ning sinh
téng hop va ning lyc tich tu penicillin cta chung. Nhin chung ndim mdc phat trién
thuan loi hon & dai nhiét do khoang 30°C. Tuy nhién, & & dai nhiét d6 nay tdc do phan
huy penicillin cling xay ra manh mé. Trong thuc té, ¢ giai doan nhan gidng san xuat
nguodi ta thuong nhan ¢ dai nhiét do 30°C; sang giai doan lén men thuong ap dung mot
trong hai ché do nhiét 1a :

¢ Lén men & mot dai nhiét d6: Thudng duy tri nhiét d6 trong sudt qua trinh 1én men &
dai nhiét d¢ 25 - 27°C.
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¢ Lén men & hai ché d6 nhiét do: Giai doan 1én men bt dau tién hanh & 30°C cho dén
khi h¢ soi phat trién dat yéu ciu vé ham luong sinh khéi thi diéu chinh nhiét d§ sang
ché do Ién men penicillin ¢ dai nhiét d6 22 - 25°C (c6 cong nghé dleu chmh xudng 22
- 23°C, giir & nhiét d6 nay tiép hai ngay rdi chuyén sang 1én men tiép & 25°C cho dén
khi két thic qué trinh 1én men).

pH moi truong thuan lgi cho sy phat trién hé soi va cho qué trinh sinh téng hop
penicillin thuong dao dong trong khoang pH = 6,8 - 7,4. Tuy nhién 0 diéu kién pH cao
xu huong phan huy penicillin cling tang 1€n. Vi vay, trong san xuat pH méi trudng
thuong duge khdng ché chit ché ¢ gia tri lya chon trong khoang pH = 6,2 - 6,8.

Nong do oxy hoa tan va cuong do khudy tron dich 1én men: Voi nhiéu chung ndm
mdc, nong do oxy hoa tan thuan loi cho qua trinh sinh téng hop penicillin dao dong
quanh muc 30% ndng d§ oxy bao hoa.

Nong do CO; trong dich lén men & muc nhat dinh ciing can thiét cho qua trinh nay
mam cua bao tir nAm mdc; tuy nhién néu néng d6 CO, qua cao s& 1am can trd qua
trinh hap thu va chuyén hoa co chét cta ching, nghia 1am 1am céan tré qua trinh sinh
tong hop penicillin.

. Su tich tu va phan huy penicillin:

Trong qua trinh 1én men, do nhiéu nguyén nhan khac nhau, trong d6 c¢6 anh hudng cta
noéng d6 penicillin tich ty trong moi truong ngay cang tang, lam cho nang luc sinh
tong hop penicillin ctia ching c¢6 xu huéng giam dan theo thoi gian 1én men. Pong
thot, phu thudc vao nhiét va pH moi truong, mot phan lugng penicillin da tich tu cling
bi phan huy theo thoi gian.

Nhoém giam t6n that trén, ngay sau khi két thiic qué trinh 1én men can xur 1y thu san
pham sém hodc c6 giai phap ha thap nhanh nhiét o dich 1én men.

+ Quy trinh Ién men trong cong nghiép:

. bic diém chung:

Cong nghé 1én men san xuét penicillin mang nét dic thu riéng cua ting co s san xuat
va cac thong tin nay rat han ché cung cap cong khai, ngay moi bang sang ché thuong
ctng chi gio1 han ¢ nhimg cong doan nhat dinh; vi vay rat kho dua ra dugc cong nghé
téng quat chung. Theo cong ngh¢ 1én men cua hang Gist-Brocades (Ha Lan), toan b
day chuyén san xuit thudc khang sinh penicillin c6 thé phan chia 1am bén céng doan
chinh nhu sau (xem so dd hinh 6)

+ Lén men san xuat penicillin ty nhién (thudng thu penicillin V hoic penicillin G) .
¢ Xt 1y dich 1én men tinh ché thu ban thanh pham penicillin tw nhién.

+ San xuat cac penicillin ban tong hop (tir nguyén liéu penicillin ty nhién)

+ Pha ché céc loai thudc khang sinh penicillin thuong mai.
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Hinh 6. So d6 day chuyén san xuit penicillin
(theo Gist-Brocades Copr. (Ha Lan))
. Chuén bi 1én men :

Giong, bdo qudn va nhédn giong cho san xudt: Giéng cong nghiép P.chrysogenum duoc
bao quan lau dai & dang dong kho, bao quan siéu lanh & 70°C hodc bao quan trong
nito 16ng. Gidng tr mdi truong bdo quan duge cay chuyén ra trén moi truong thach
hop dé hoat hoa va nudi thu bao tur. Dich huyén phu bao tir thu tir hop petri dugc cay
chuyén tlep sang moi truong binh tam gidc, r6i sang thiét bi phan giong nho, qua thlet
bi nhan gidng trung gian ... va cubi cung la trén thiét bi nhan giong san xuit. Yéu cau
quan trong cua ctia cong doan nhan gidng 1a phai dam bao cung cip du lugng gidng
can thiét, voi hoat luc cao, chat lugng dam bao diung thoi diém hco céc cong doan
nhan giong k& tiép va cudi cung la cung cap du luong giong dat cac yéu cau ky thuat
cho 1én men san xuat. Trong thuc tlen de dam bao cho qua trinh 1én men thuén lgi
nguoi ta thuong tinh toan lugng glong cip sao cho mat do gidng trong dich 1én men
ban dau khoang 1 - 5.10° bao ttr / m’.
Thanh phan mdi truong nhan giéng can duoc tinh toan dé dam bao cung cip du ngudn
thae an C, N, cac chat khoang va cac thanh phan khac, dam bao cho sy hinh thanh va
phat trién thudn loi cua pellet.
Chuan bj méi truong 1én men va thiét bi:

- Chuan bi méi trudng 1én men:

. Can dong, pha ché riéng r& cac thanh phan méi truong 1én men trong cac thung

chtra phu hop

. Thanh trung gian doan & 121?C ( hay thanh trung lién tuc & khoang 140-146°C)
hodc lgoc qua cac vat liéu siéu loc 161 mdi bom vao thung 1én men.

Néu dic tinh cong nghé cia thiét bi 1én men cho phep, o thé pha ché ri thanh
trung dong thoi dich 1én men trong ciing mot thiét bi. Tat ca cac cu tir bd sung vao

moi truong lén men déu phai duogc xur Iy khir khuan truée va sau d6 bd sung theo ché
do van hanh v6 khuan.
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- Thiét bi 1én men: Phai duoc vo khuin trude khi dua vao st dung. Thuong
thanh trung béng hoi qua nhiét 2,5 — 3,0 at trong thoi gian 3 gio. Pong thoi khir khuan
nghiém ngit tit ca cac hé thong dng dan, khép r101 van, phin loc va tat ca cac thiét bi
phu tro khac....Trong qué trinh 1én men luuén cb gang duy tri ap suat du trong thiét bi
nham han ché rili ro do nhiém tap.

- Khong khi thuong duogc khu khuin so bd béng nén doan nhiét, sau d6 qua
mang loc vo khuan hay mang siéu loc .

+ K¥ thuat 1én men:

. K3 thudt lén men bé mdt:

Ap dung tir 1au, hién nay hau nhu khong con dugce trién khai trong san xuat
16n nita. Gom 2 phuong phap:

* Lén men trén nguyén liéu ran (cAm mi, cAm ngd cd bod sung dudng lactoza)

* Lén men trén bé mit moi truong 16ng tinh (phd bién str dung méi trudng
co ban lactoza- nudc chiét ngé)

Do duong lactoza duoc ndm méc dong héa cham nén khong xay ra hién tuong du
thira dudng trong té bao. Con dich nudc chiét ngd cung cAp cho nim mébc ngudn thirc
an nito, cac chit khoang va cac chat sinh truong, trong do phenylalanin khi bi thuy
phan s& tao thanh phenylacetic cung cdp tién chat tao mach nhanh cho phan tur
penicillin.

Khi 1én men trong moi trudong léng, 4p dung coéng nghé bd sung lién tuc
phenylacetic vio méi truong 1én men, ham luong b sung phu thudéc pH mdi truong
thuong 1a 0,2-0,8 kg phenylacetic/m’ dich 1én men.Trong diéu kién d6, luong
penicillin G duoc tong hop ting rd rét con ham luong cac penicillin khac ciing giam
di. Dé han ché qua trinh oxy hoa tién chét, thuong phai bd sung vao moi trudng mot
lugng nho axit axetic. Trong ky thuat 1én men long gian doan khong diéu chinh pH
mdi trudng thudng ting nhe, sau d6 twong d6i 6n dinh va vao cudi qua trinh 1én men
thuong trong khoang pH = 6,8-7,4. Khi sir dung co chat chinh 1a lactoza, nguoi ta di
xac dinh dugc penicillin chie dugc tong hop va tich tu manh mé trong moi truong khi
nam méc di sir dung dudng nay va khi lactoza c6 diu hiéu can kiét thi soi ndm clng
bt dau tu phan. Vi viy ngudi ta thuong két thic qua trinh 1én men vao thoi diém sap
hét duong lactoza.

. K¥ thuat 1én men chim:
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Ky thudt léen men chim la ky thuat dugc ap dung trong hau hét cic co s&
san xudt penicillin cong nghiép hién nay va thudng duoc van hanh theo
phuong phap lén men ban lién tuc, gom phuong dn lén men gidn doan theo
mé ¢6 bo sung lién tuc (hay bdn lién tuc) mot hay mot vai cau tir két hop véi
phuong an tuan hoan lai mot phan hé soi cia mé Ién men trudc (hoac khong).
Qua trinh lén men duoc van hanh theo phuong phédp 1én men hai pha, véi pha
dau nuoi thu sinh khéi trong khang 2-3 ngay, sau dé chuyén sang pha lén
men thu san pham. Trong hau hét cdc trudng hop nguoi ta thay thé phan 16n
(hoac hoan toan) duong lactoza bang duong glucoza. Luong glucoza nay c6
thé duoc b6 sung lién tuc hay bdn lién tuc nhung phai giam sét chat ché ndng
do glucoza trong su6t qua trinh van hanh pha sau dé duy tri nong do glucoza
luén & mic thich hgp nham vira gitr khoi luong hé soi 6n dinh. vira dam bao
sinh tong hop nhiéu penicillin. Trong thuc tién, dé tranh xay ra thi€u hut nhat
thoi glucoza ngudi ta cé thé két hgp bo sung lugng nho dudng lactoza (khi
dé, néu chua bo sung kip glucoza thi ndm mac s& tu diéu chinh dé sir dung
duong lactoza nén khong xay ra hién tuong tu phan hé soi). Ngoai ngudn nito
trong nudc chié€t ngd, nguoi ta thuong st dung phoi hop (NH,),SO, dé vira
cung cdp thic an N va S, vira sir dung dé diéu chinh pH trong qua trinh lén
men (pH dich Ién men ban dau thuong dugc diéu chinh vé khoang pH=6,5-
6,8; bang dung dich NaOH hodc H,PO,); nong d6 NH,* thuong khong ché
trong khoang 0,3-0,4kg/m" dich 1én men. Chat pha bot thuong st dung 1 cdc
loai dau béo nhu: m& lon, dau dau tuong. dau vimg, diu cam... Tién chat tao
nhanh phenylacetic trong lén men san xuat penicillin G (hoac
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phenooxyacetic trong lén men san xuat penicillin V) dugc bé sung lién tuc
(hodc b6 sung gidn doan lam nhiéu lan) trong su6t thoi gian pha lén men
penicillin, dé duy tri néng doé trong khoang 0,1-1,0kg/m” dich (néu it qua
nam moc s€ téng hop déng thdi nhiéu penicillin khdc, néu nhiéu qua s& gay
doc cho nam va tang cudng thic day qua trinh hydroxyl héa san pham
penicillin). Nhiét do 1én men pha dau khong ché ¢ 30°C, sau dé sang pha sau
gilt & 22-25°C. Toc do suc khi va khuay tron duoc diéu chinh dé duy tri néng
do oxy hoa tan trong dich trong khoang 30%. Trong diéu kién trén thoi gian
lén men moéi mé thudng kéo dai khoang 144-180 gid. Két thiic qua trinh 1én
men nguoi ta ¢6 gang loc sém dich lén men, lam lanh réi chuyén sang cong
doan trich ly va tinh ché thu penicillin.

Pdc diém vé thiét bi lén men: qua trinh lén men san xuat penicillin ngay
nay cht yéu duogc tién hanh trong thiét bi lén men chim ché tao bang nhém
thép chiu an mon CT2 véi khuay tron kiéu tuécbin- (gé6m nhiéu tang canh
khuay, két hop bo tri hé vach dan dong trong thung). Cong suat khudy tron
tiéu hao dugc thiét ké khoang 3kW/m'/git. Khong khi nén da vo khuan duoc
cdp vao qua hé 6ng phan phoi kiéu vong xody hay kiéu ré quat duc 16 lap dat
sat dudi day (hay phia dudi canh tudc-bin). Bén trong thiét bi duoc lap dat
nhiéu tang 6ng trao doi nhiét kiéu vong xoan két hop déng thoi véi trao doi
nhiét qua thanh thiét bi hai 16p v6, dam bao diéu nhiét hiéu qua trong sudt
qua trinh 1én men. Dung tich thiét bi pho bién trong khoang 150-300m’, hé
s6 dé day thuong chon khoang 80%V (phu thuoc vao k¥ thuat va thiét bi phd
bot). Thiét bi nhan giong san xuat c6 dung tich khoang 10%V thiét bi lén
men, duogc thi€t ké tuong tu va thuong duoc ghép cing véi thié€t bi 1én men.
Toan bo thiét bi lén men san xuat, thiét bi nhan giéng 16n va hé théng cac
trang thi€t bi phu tro dugc thiét k& va lap dat dam bao c6 thé vé sinh va thao
tdc van hanh theo ch& do vo khuin cao (16t nhat nén bé tri sao cho ¢6 thé ap
dung ché& doé thanh trung déng thoi cho toan bo hé thiét bi nay). Cac théng s6
‘ki€m tra qud trinh 1én men bao gém: pH moi trudng. néng do oxy hoa tan,
nhiét do, ham luong sinh khoi va toéc do bién thién luong sinh khoi, s6 luong,
kich thudc va cdu tric pellet, ndéng do cdc cau tir co chat, néng do penicillin,
thanh phan khi thai va cdc chi tiéu ki€ém tra vé€ vi sinh vat. Viéc gidm sat va
diéu chinh qua trinh 1én men dugc xay dung trén co sd khai thac ca hai kiéu

tuong tac truc tuyén (online control) va tuong tic khong phan héi theo quy
luat (offline control), phu thudc vao kha nang ddp ting ctia hé thiét bi hién cé.
Doéng thoi xu huéng mdy tinh héa trong kiém tra va gidm sat qué trinh lén
men dang dan chi€m uu thé trong san xuat cong nghiép. ‘
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+ Hiéu qua kinh té chung cta qua trinh 1én men :

Ning luc sinh tong hop va tich tu penicillin trong dich 1én men la két qua cua moi
tuong tac dong thoi cua hang loat yéu tb cong nghé nhu: hoat tinh sinh tong hop cua
chung, cong ngh¢ 1én men ap dung, chét lugng nguyén liéu, dac tinh thiét bi va ning
lyc dap mg cac yéu cau cong nghé cua thiét bi, ché do giam sat va diéu chinh cac
thong sb cong nghé, nang lyc va k¥ ning van hanh cua cong nhan.... V&i ngudn co
chat chinh 1a glucoza va 1én men theo phuong phap chim, hé sO phan bo nguyén liéu
du tinh khoang 25% glucoza dugc ndm méc st dung dé tong hop hé soi, 65% duong
dugc sir dung dé duy tri sy song sot cua h¢ s¢i, con lai chi khoang 10% dugc nam moc
str dung dé tong hop penicillin. Hé sb sir dung thirc dn nito va luu huynh dé téng hop
penicillin twong tmg 1a 20% va 80%. Nong d6 penicillin G trong dich 1én men nhiing
nim 80 - 90 cua thé ky XX dat khoang 80.000 UI/ml (twrong Gng ning sudt khoang 40
- 50 kg penicillin G/ m’ dich 1én men )

- XU LY DICH LEN MEN VA TINH CHE THU PENICILLIN TU NHIEN:

Cong doan xir 1y dich 1én men va tinh ché thu penicillin ty nhién duoc tom tit trong so
do hinh 2.9 , bao gom cac cong doan chinh sau day:

Dung méi chifa penicilin Than hoat finh trong dung m

—_—
—_——n -
oo TR ":.: H
Dich lgn mer\ LY
(penicilin G @

pH 2,0-2.5
hodc per'uculmu’\—_/ - ™
|

PR R DA A Dich loc sau tich by,
Thu héi sinh khdi ndm @ chung thu héi dung mdi “Bichung thu hi
i than hoat tinh va dung mai

Xty lai thu héi pericilin

Dung dich dém, pH=T.2-7.5

Kali acetat hoac natri acetal

|

Tirh ché lai tw hdi peniclin

3 CO CHAN
E{JL-_ng!m::ltr'ng KHONG , TRICH
rifa ftinh theé) T 2 LY
Penicillin G o RET.TMH il
thoac Peniciinvy (O 1113E1EEY OO \_/\—/ e e
(mudi P-K hodc P-riaj [l ; ]
Khanag khi nang ;T_!r_il}__:;_I]ﬁ__hp_aq_ngg_y"ép__qu_ng mdi Tmh ché hoan nguyen dung méi |

Hinh 6. So d6 tom tit cong doan xir 1y dich 1én men thu penicillin ty nhién
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+ Loc dich 1én men :

Muc dich: Penicillin 1 san phim 1én men ngoai bao. Vi vy, ngay sau khi két thuc qua
trinh 1én men ngudi ta thuong tién hanh loc ngay dé giam ton hao do phin huy
penicillin va giam bét khé khan khi tinh ché, do cac tap chét tao ra khi hé soi ndm tu
phan.

Thiét bi loc: phd blen 1a thiét bi loc hat kiéu bang tai hodc kiéu thung quay. Thong
thuong, nguoi ta chi can loc mot 1an roi lam lanh dich ngay dé chuyén sang cong doan
tiép theo. Chi trong nhiing trudng hop rat dic biét méi can phai xir 1y két tia mot phan
protein va loc lai dich lan thir hai. Hién tuong ty phan hé soi nam thuong kéo theo hau
qua lam cho dich kho loc hon.

Thu héi sinh khéi ndm: Phan sinh khdi ndm duoc rira sach, séy kho va st dung dé ché
bién thirc an gia stc.

+ Trich ly :

Penicillin thudng duge trich ly ¢ dang axit ra khoi dich loc bang dung m6i amylacetat
hoic butylacetat & pH = 2,0 - 2,5, nhiét 6 0 - 3°C. Nham han che lugng penicillin bi
phén huy, qua trinh trich ly dugc thyc hién trong thoi gian rt ngan trong thiét bi trich
ly ngugce dong lién tuc kiéu ly tim nhiéu ting canh. Pong thoi, trong thoi gian trich ly
can giam sat chat ch€ cac thong sb cong nghé nhu: nhié¢t d¢ pH, do vo khuén.... dé han
ché ton that do phan huy penicillin. Dich 1én men sau khi loc dugc bom tron dong thoi
v6i dung dich H,SO, hodc H;PO, lodng c6 b sung thém chét chéng tao nhii va bom
song song cung voi dung mdi trich ly vao trong thiét bi. Ti 1& dich loc: dung méi
thuong chon trong khoang 4 - 10V dich loc /1V dung méi. Trong mot sd cong nghé,
nham cai thién chat lugng san pham, ngudi ta c6 thé ap dung phuong phép trich ly hai
lan dung moi, v&i 1an dau trich ly penicillin biang amylacetat hoic butylacetat; tiép
theo penicillin lai dugc trich ly nguoc sang dung dich dém pH=72-17.5,
thuong la dung dich KOH loang hodc dung dich NaHCO;; sau do6 penicillin lai dugc
trich ly sang dung méi 1an thtr 2, v6i luong dung méi it hon.

+ Tay mau :

Dé tdy mau va loai bo mot sd tap chit khic, nguoi ta thuong bd sung truc tiép chét
hap phu vao dung médi chira penicillin sau trich ly, st dung phd bién nhét 1a than hoat
tinh. Sau do6 than hoat tinh duogc tach va rira lai bé“mg st dung thiét bj loc hut bang tai
hodc thiét bi loc hut kiéu thung quay. Phan than sau loc duoc dua di chung thu hoi
dung moi va xu Iy hoan nguyén, phuc vu cho cac mé sau.

+ Két tinh, loc, rira va say thu penicillin ty nhién:

Viéc két tinh penicillin V hay penicillin G dudi dang mudi c¢6 thé duge thuc
hién rat don gian, bang cach bd sung tryc tiép vao dung méi sau khi tdy mau mot
lugng nho kali acetat (hay natri acetat) hodc nguoi ta trich ly lai sang dung dich KOH
loang (hay NaOH loang), tién hanh c6 chan 'khong 6 nhiét d6 thap, sau d6 bod sung
BuOH dé penicillin tu két tinh. Céc thong s6 cong ngh¢ co6 anh huong l6n dén hiéu
qua két tinh 13 : ndng do penicillin, noéng do muodi acetat, pH dung moi hay pH dung
dich c6 dic, nhiét do két tinh ... Sau khi két tinh, tinh thé penicillin dugc lgc tach bang
may loc hut thung quay. Dé dam bao do tinh khiét cao hon, c6 thé tién hanh hoa tan va
két tinh lai penicillin. Khi san pham da dat do tinh sach theo yéu cau, thudng do tinh
khiét khong dudi 99,5%, chung duogc loc tanh tinh thé; tiép theo rra va lam kho so bd
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bang dung moi ky nudc nhu 1zopropanol hay butylalcohl; hut chan khong tach dung
moi trén may loc bang tai roi say bang khong khi nong den dang san pham bot muodi
penicillin. San pham nay, mot phan duogc st dung truc tlep dé pha ché thude khang
s1nh penicillin; con lai, phan 16n dugc sir dung lam nguyen liéu phuc vu cho viéc san
Xuat cac san pham penicillin va cephalosporin ban tong hop khéac. Ng0a1 ra, dé san
Xuét ra cac san pham penicillin ¢6 do tinh khiét rat cao, nguoi ta can phai st dung
ph01 hop thém mdt s6 giai phap cong ngh¢ khac.

b. Vé khang sinh Cephalosporin

- Nam 1948 Brotus phan 1ap duoc chung tir Cephalosporium acremonium-chung sinh
ra khang sinh Cephalosporin.

- Nam 1955 Abraham va cong sy phan lap dugc céc cht co tac dung khang sinh tu
dich nudi cdy ctia Cephalosporium acremonium.

HOOC H HH
Y\/TN AR s

/ \

’ \

NH, o)

O COOH
- Nam 1961-1962 Loder va Morin diéu ché ra 7-ACA tir cephalosporine va 7-ADCA
tur penicillin q
- Nam 1966 R.B.Wordward tong hop toan phan cephalosporin C.

- Nam 1983 tim ra cac hoat chat ngin can enzim B-lactamase
H OH

P

N
N

o H 'COOH

20-7
clavulanic acid

Tac dung khang sinh khong manh, nhung véi liéu nho da te ché dugc B-lactamase
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OH @ CHyH K
]
1

/\/NHa /
NaO;SO
s as

Vi

0O

H;C

4

20-8 20-9
thienamycin olivalic acid

HOOC N B—

o \SO3H

20-10
sulfazecin

c. Danh phap céc khang sinh B-LACTAM
- Danh phap va céac b khung co ban
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S

0 0 0

O /_N

(6]
azetidan azetidin-2-on khung penam
B-lactam (1-tia-heptam)
I Oj
—N
2 4
g7 khung clavam o

khung cacbapenam
(1-oxa-heptam)

ngé ol

Y Ve

O
0" khung cepham khung A?-cephem
(1-tia-octam) (1-tia-oct-2-em)
‘( S "/\
S
—N —N \)
V4 Z V4

o khung A-cephem
(1-tia-oct-3-em)

‘(O
Ve g
O O

khung oxa-cepham

khung cacbacepham

(khung cotam)
Hinh 20-3: Cdc khung co ban cua cdc khang sinh p-lactam.

0" khung isocepham
(2-tia-octam)

- Ciu trac khong gian cua khung penicillin va khung cephalosporin: 2 by khung nay
kh4 gidng nhau ké ca dang trong mit phang 13n trong khong gian.

H H
H
H
¢ H
H/ ~ —

QO

OH
ROCHN™ |

wn
(@) (@)
T T
w w
(@)
I/
/O

N~
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R2
\
/C\H
Ha Ha
R,0CHN® | _ 2 \C/H / OH
N ,/N
— s
o/ = CH,R, R H
\C/
COOH [ H
O H

phd’ng thap

(planaris) (piramidalis)
Hinh 20.4. Su so sanh cdu tric khong gian 3 chiéu ctia khung penicillin (A)
va A’-cephalosporine.
* (Cac Penicillin tu nhién
- Khai niém vé Penicillin ty nhién: La san phdm 1én men nudi cdy chung Penicilium
notatum va Penicilium chrysogenum , sinh ra mot loat khang sinh tu nhién chi khac
nhau nhom thé R
Bang 20.3. Céc Penicillin ty nhién

R—CO—H/ ™ CH,

/', N

of “COOH
20-1
Chtr ky Tén Mach nhéanh (R)
hi¢u
F 2-pentenyl-penicilline (20-1a) CH;CH,CH=CH-CH,
G Benzyl-penicilline (20-1b) C¢Hs-CH,
X p-hidroxi-benzyl-penicilline (20-1c) p-HO-C¢H4-CH,
K n-heptyl-penicilline (20-1d) CH;CH,CH,CH,CH,CH,CH,
O almecillin (20-1¢) CH,=CH-CH,-S-CH,
\Y pheoxi-metyl-penicilline (20-1f) C¢Hs-O-CH,
N 4-amino-4-carboxybutyl-penicillin H,S-CH(COOH)-(CH,),-CH,
(20-1h)

- Sinh tong hop céc penicillin ty nhién: nudi cay chung 1én men dé 1y khang sinh.
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- Khai niém vé hiéu luc khang sinh: Pugc do béng don vi Ul: lugng khang sinh tinh
bang mg du dé (e ché 1 mau khuan gy bénh.
- Pho khang khuan cua penicillin G

Bang 20-4. Pho khang khuan cua penicillin G

Loai Vi sinh vat Néng do v ché
Tén t6i thiéu (ug/ml).
Cau khuan Streptococcus pyogenes (A) 0,006
Streptococcus pneumoniae 0,006
Streptococcus viridans * 0,012
G Streptococcus faecalis 2
R Staphylococcus aureus* 0,012
A Staphylococcus albus* 0,012
M Starcina lutea 0,0015
Truc khuan Bacillus anthacis 0,01-0,04
Clostridium tetani 0,007-0,3
D Clostridium welchii 0,06-0,25
U Clostridium oedamatiens 0,007-0,015
O Clostridium septicum 0,03
N Clostridium histolyticum 0,03
G Corynebaterium diphtheriae 0,02-0,6
Actinobacillus muris 0,06
Erysipelothris rhusiopathiae 0,04-0,08
Listeria monocytogens 0,2-0,6
Cau khuan Neisseria gonorrheae™ 0,003
Neisseria meningitidis 0,012
G Neisseria catarrhalis 0,012
R Haemophilus influenzae 0,25-1
A Truc khuan Haemophilus pertussis 0,5-2
M Haemophilus ducreyi 0,045-0,15
Bacteroides fragilis* 16
Bacteroides melaninogenicus 0,007-0,06
A Bacteroides necrophorus 0,06-0,12
M Escherichia coli* 20
Klebsielia pneumoniae 2-100
Proteus mirabilis 8
Salmonella spp 2,5

* San sinh ra enzim penicillinase phan huy khéang sinh.
- Céc phan ung hoa hoc cua Penicillin
Trong c4c qua trinh kiém tra cau trac hoa hoc ctia b khung cac hop chat
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CoofiN ., Che <h—i_ Yy . pH=2 N
“cooy e enzim o COOH ' COOH
penigillase |
________________________________________________ =l
R
A
(-COy) H/Hg?*
H
Vs o HOOC
3
H,C—— S Hg*'
o » CH—NH,
ROCHN HN . s
\\\COOH e S

CH3

acid peniloic D-penixillamin

+
H
ROCHN C——CHO
COOH A
Acid penaldinic (-CO,)
Ha
ROCHN C —CHO &—

Andehit peniloic

Hinh 20.5: So db phan huy, chuyén vi ndi phén tir ciia cac Penicilline
- Penicillamin
Tac nhan giai dgc kim loai nang (Pb, Cu, Hg...) va thudc chita viém khop

COOH COOH
HC—NH, HC|)—N »
HsC—CID—SH " M HsC—Cli—S’M " H
C|3H3 C|3H3
20-11 phuc D-penicillamin-kelat kim loai

M=Pb, Cd, Zn, Cu, Ni, Hg, Co, Au, Fe, Mn

HsC CHj

L. HOOC COOH
cistein ﬁ/\s s
20-12

CHs NH,
* CAC PENICILLIN BAN TONG HOP
= Diéu ché axit 6-amino-penicillin (6-APA)
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- Nam 1950 Sakaguchi thong bao phan 1dp dugc enzim penicillin-acylase thuy phan
duogc penicillin G thanh 6-APA

H, H

CeHs—C —CO— N\ - HaNag .
Penicillin-acylase .
—_ ™
N CHs  +  CgHsCH,COOH

yam +H,0, pH=7,5 7

O “cooH o “COOH

20-1b
Penicillin G 6-APA

- Nam 1967 thanh cong thuy phan dugc Pencillin G thanh 6-APA

H H
H H H
i S CHs s CH,

HZ
R—C —CO—N 1
[ 1 HoN
CI-Si(CH,);/CHCL;, 200C \
“CHj > “CH,

yam Piridin, 1/2h Y am N

0 COOH o *COOSI(CHa)s
20-16 10-13
20-11
woo WOoR s CH
R—C=N | R—C=N ! 3
0 l \ CH,OH/1020°C 200 TN \
PCly/-50°C cl OCH,
—_— ! “CH,
3h / Piridin (-HCl) / ™~
o) <:oos|(cH3 s o *COOSI(CH;)
20-14 20-15

= Axyl héa 6-amino-penicillamic (diéu ché penicillin ban tong hop)
Phuong phap chung:

H H H H

HNald L~ CHs ROCHNaLl |
R-COCl  + | "CH, HA | ‘\\CH?’

/—N -50¢ /—N

0 "COOR o “COOR

20-2 Céc penicilin ban tong hop
R: -CHzCHClz, -Si(CH3)3, CHPh2
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6-APA +

Bang 20-5: Cac dai dién quan trong nhét ciia penicilin ban téng hop

“COOH

H H
ROCHNa | -5 CHs
“CH,
_N .
o/ "COOH
Stt | Tén R TLTK | Ghi chi
1 Phenethicillin (20-16) [15] 1960
(Broxil, Maxipen, Syncillin) 0—C|H~
CHs
2 Propicillin (20-17) [16] 1961
(Baycillin, Brocillin, Ultrapen) O—ClH—
CoHg
3 Fenbenicillin (20-19) [16] 1960
(Phebenicillin, Penspek) O—ClH—
CeHs
4 Clometocillin (20-19) c [17] 1961
(Rixapen)
o &—
OCHs
5 Methicillin (20-20) PCHs [18] 1960
(Azapen, Belfacillin, Celbenin) :
OCH;
6 | Ancillin (20-21 Q
CeHs
7 Nafcillin (20-22) [19] 1961
(Naftopen, Unipen, Nafeit) ] l OCHs
8 Oxacillin (20-23) [20] 1961

(Micropenin, Oxabel, Stapenor)

—~
=

P4

/

Q

CHj
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9 Cloxacillin (20-24) c [21] 1961
(Bactopen, Cloxapen,
Methocilin)
'S
\\O CHs
10 | Dicloxacillin (20-25) c [22] 1965
(Brispen, Stampen, Veracillin)
'S
ci o o
11 | Floxacillin (20-26) F [22] 1965
(Culpen, Floxapen, Ladropen)
'S
\\O CHj
F
12 | Ampicillin (20-27) ! [23] 1961
(Amfipen, Amipenix, T—
Domicillin) HN
13 | Epicillin (20-28) y [24] 1969
(Dexacillin, Spectacillin) f,?—
H,N
14 | Amoxicillin (20-29) | [25] 1964
(Amoxilline, Amolin, Aspenil) | HO c—
HZL
15 | Azidocillin (20-30) ! [26] 1963
(Globacillin, Longatrew, ,C—
Nalpen) Ny
16 | Pirazocillin (20-31) =
CH,
IS
N
C% \ =
N
Cl
17 | Betacin (20-32) @—H
C_
H2<,:—NH2
18 | Metampicillin (20-33) y [27] 1966
(Ocetina, Magnipen, Bonopen) c—
\=cn,
19 | Suncillin (20-34)
?_
HN—SO3H
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20 | Azlocillin (20-35) y o [28] 1971
(Alzin, Securopen) C—
Hl\,l—g——N/J\NH
21 | Mezlocillin (20-36) y o [29] 1974
Baycipen, Baypen, Mezlin c—
(Baycip yp zlin) , )\ coon
HN—8-—-N N
22 | Piperacillin (20-37) y o [30] 1976
(Isipen, Pentcillin, Pipril) T_
HN—C—N °
O l\/
N\C2H5
23 | Hetacillin (20-38) P [31] 1965
(Uropen, Versapen, Natacillin)
HN N—
H3C><CH3
24 | Cyclocillin (20-39) <:><
NH,
25 | Carbenicillin (20-40) / [32] 1964
(Gripenin-O, Carbapen) CH\
COOH
26 | Sulbenicillin (20-41) / [33] 1970
(Kedacillin, Sulpenlin) cfl
\SO3H
27 | Ticarcillin (20-42) = / [34] | 1964
M Ticar, Ticilli CH
(Monopen, Ticar, Ticillin) ! / N
COOH
28 | Quinacillin (20-430 [25] 1963

8

29 | Furbenicillin (20-44)

X

- Cac két luan rut ra lién quan dén cAu trac va tic dung cua cac penicillin ban tong hop
+ Mach nhanh c6 chtra nhém NH, => Pho khang khuin mo rong dén gram (-).
+ Mach nhanh c6 déng phan D c¢6 tac dung manh hon R.
+ Trong mach nhanh c6 nhan phenyl thé thi tic dung giam di, trir trudng hop OH thé

¢ para nhu amoxicillin.

- Co ché tac dung ctia ché pham két hop giita khang sinh penicillin va axit clavalamic.
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H H H
R CH-CO—Ngi 1 -S CHs
NH, _‘ j/

/—N

(0]

Ampicillin, R=H
Amoxillin, R=OH

“CH;
*COOH
R

a%

Enzim f3-lactamase

axit clavulanic

‘4_l_enzim B-lactamase

0 H S
CH—C—N—ClH"/ I

NH, COOHHN .

CHj

Axit penicillic \COOH
= Céc penicillin este

- Cac este tiéu biéu cua cia penicillin da va dang st dung trong diéu tri

Bang 20-6. Cac este quang trong cua penicillin tir nhién va penicillin ban tong hop

R1OCHN\|? T S CH,
L N— . "CH,
o/ “COOR,

STT | Tén R, R, TLTK

1 Penethamate (20-50) @HZ -CH,CH,N(C,Hs), | [38]
(Alivin, Estopen, c—

Neopentil)
2 Lactopen (20-51) @HZ -CH,CH,N(CHj3),
oo

3 Penamecillin (50-52) Hy -CH,0OCOCH; [39]
(Wy-20788, Havapen, @C -

Maripen)

4 Pivampicillin (20-53) @THZ -CH,OCOCH(CH3;), | [40]
(Inacilin, Maxifen, e
Pondocillin)

5 Bacampicillin (50-54) @THZ - [41]
(Ambaxin, Bacacil, E— CH(CH;3)OCOOCH;
Penglobe)

6 Talampicillin (20-55) @THZ [42]
(Talat, Talpen, 6 !

Yamacillin)

7 Lenampicillin (20-56) NHz e CH, [43]

(Takacillin, Varacillin) @é_ / \
O O
Y

8 Carindacillin (20-57) o -H [44]

(Carindapen, Geocillin) | /©i>
0/ \0
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9 Carfeccillin (20-58) o -H [32]
(Carbapen, Carbecin, 1

Pyopen) o~ o

- Mot s6 phuong phap chung diéu ché este cua penicillin, c6 thé quan sat duoc
trong hinh 20-8

H H H H
R{OCHNa | -5 CHs, R{OCHNa | -5 CHs
\CH3 \CH3
Y * Y :
o ‘cooy o "COOCOOR
¥=Na, K, Et;NH R,=C,Hs, CH3, CH,CgH
Ry itetsOct R, =CoH.CH,-. CeH;0CH,-
R,-X (X:Cl, Br) CICOOR, U aeha
DMEF hoiic xeton l l R,-OH/0°C
R{OCHNgL ! | S CHs R,OCHNg ! i+ S CHs R.OCHNa | ! _S CHs
1 \—’/' IRy \4'/ ]/ 1 \'4[/ ,
AN ete/20°C N R,OH N
CH CH = CH
N o 0 yam o ~cuc N o 0
o] COOH o] ‘COOR, o] ooy
Céc este cua penicilin

piridin hodc Et;N

O, e

iR ‘ 0 Wt s CH
R{OCHNa | -5 CHs 0-5°C R{OCHNa | 3
[ DCD R,OH ‘I
“CHg N CHs
—N . Y .
o/ "COOH R,0H o oo

Hinh 20-8: Cac kha ning tong hop este ctia penicillin
= Cac dan xuét thé ¢ vi tri 6a cta penicillin
- Giai thich tinh khang B-lactam ctia cac hop chat chira nhom thé ¢ 6a
+ Pua nhom thé vao vi tri C-6 déu dan dén giam tac dung, trr duy nhat nhom
metoxy & vi tri 6a.
+ Nhém metoxy lam giam hoat lyc nhung bén véi B-lactamse.

- Hai chat ti€u biéu:
S
\ / 8 OCHH
inal LS CHs

COONa

P | Chs
o ‘COONa
20-59
temocillin [47]
(temopen)

CHO
9 I
NH H
\HN\: v S CHs
| “CH;,
o} o N
o o COOH
N

20-60
_N tomadicillin
CaHs
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= Axit Clavulanic

OH
H
]
—
g
(0] H €OOH

20-7
Clavulanic acid[49]
(Augmentin, Ciblor, Llavocin)

- Tac dung: Khang sinh yéu, nhung & néng do thap dd ngin can dugc cac enzim dé
khang lai tdc dung cua penicillin va cephacillin va enzim p-lactamase.
- Ché pham két hop: Augementin.
2.11. Cac khang sinh khac
= Céc khang sinh khung Carbapenem

Céc khang sinh khung carbapenem tim thiy duogc chia thanh 2 phan nhém, dya vao
su khac nhau vé cdu hinh khong gian ctia nd, hai nhom dé 1a: Cac tienamic va cac axit
olivanic.
= Céc tienamicin

: s
>"'! j g
H,C

O COOH
20-61, R=H tienamicine
20-62, R=CH;CO (N-acetyl-tienamicine)
20-63, R=CH,-CH=NH (N-formimido-tienamicin)

= Cac axit olovanic
H,C

0 COO0Na™

20-64, R=-SO-CH=CH-NH-COCH; (E) (MM4550)
20-65, R=-S-CH=CH-NH-COCHj; (E) (MM13902)
20-66, R=-S-CH,-CH,NH-COCH, (MM17880)

= Cac khang sinh nhom Cephalosporin
+ Vai nét vé Cephalosporin tu nhién
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COOH
O.
pH>7.5
20-3: R=OCOCH, ----- 3 H=1-2 S5—N
3 1l p
20-67: R=OH <om-d . =
20-68: R=H
(0]

20-1h
CH, OCOCH,
- Qua trinh sinh tong hop penicillin va cephalosporin

HOOC HoN SH HoN CHy

Y\/\COOH \ / : :
NH; COOH HOOC CHs

a-aminoadipic L ;
L-cistein L-valin

l

Tripeptid COOH

l

HoOC No ! S H H
~d HooC H ! S CHs

\ [l

o

HoN /—N = OCOCH; o CHy

H,N ——N

o /
o CO0
COOH H

Hinh 20-9: Qua trinh sinh tong hop cephalosporin ty nhién
+ Céc cephalosporin ban tong hop

Nhirng nét dac trung

. Cau trac hoa hoc ctia cephalosporin

Cong thirc tong quat
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. Mot sb tinh chat hoa hoc dic trung cua cac hop chit nhom cephalosporin

s
H

—N
o/ Z R

20-71
COOR,

Céc hop chét chira khung cephalosporin ¢ cac dic tinh sau:
- Tinh khong bén viing ctia vong B-lactam.

- C4c tdc nhan ai nhan Nu (bazo) mé vong B-lactam tao ra cac dan xuat cua

cephalosporoic khong co6 hoat tinh khéng sinh.

ROCHN—"/

——N
7
20-71

S

CH,R'

COOH

Cephalosporin

amidase
H,O/axylase

/

\isterase

S S
HzN_"/ ROCHN—"/
yam yam
g CH,R' d CH,0H
COOH COOH
axit 7-aminocephalosporiamic desaxetyl cephalosporin
H' H
(-Hy0) (-H0)
s S
ROCHN—
HQN_
——N
/ N =z / =
O
O
O
°© o
(o]
. lacton ciia axit
lacton ciia axit 4-lactamase .
desaxetyl T-amino- horic desaxetyl cephalosporin
cephalosporamic
phaiosp OH"H*
ROCHN s ROCHN s
COOH HN COOH N X
CH.R' CH,
COOH COOH

axit cephalosporoic

axit anhidriodesaxetyl
cephalosporoic

. Su lién quan gitra cau tric va tac dung;
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- Tac dung khang sinh lubn di kém voi vong B-lactam, md vong mat tac dung.

- Nhém acyl 1am thay doi tac dung khang khudn cta phan ti.

- Su khang B-lactamase nhd vao cac nhom R va R,, trong R ¢6 NH,; SO;H lam
tang d6 bén voi p-lactamase.

- R, lam thay d6i tinh chat duoc dong hoc ctia phan ti.

. Phan loai céc cephalosporin

- Phan theo cAu tao hoa hoc

- Theo dac tinh tac dung theo 4 thé hé:

+ Thé hé 1: D& bi phan huiy boi cephalosporinase; cac chat R;=CH,OCOCH;; R
1a thienyl, tetrazolyl 13 nhitng chat nhay cam, dé bi phan huy.

+ Thé hé 2: Gom cac chat khang lai B-lactam, cac chit trén R-CO c¢6 chtra OH
(mandelic axit) -> ngan can khong cho cic enzim dén gan. Thoi gian ban phan hity
75-80°.

+ Thé hé 3: Téc dung khang B-lactam manh hon thé hé 2. Tac dung manh hon
trén vi khuan Gram (-). Nong d6 MiC tdi thiéu thap hon. C6 kha ning khuéch tan
t6t t6i nhitng noi ma TH1 va 2 khong dén. Thoi gian ban phéan hiy dai hon.

+ Thé hé 4: Gioongs thé hé 3, nhung: Khang B-lactam mach hon, tic dung trén vi
khuan Gram (-) manh hon.

Diéu ché cac cephalosoprin ban tong hop

Gom 2 giai doan:

- Biéu ché ra chét trung gian 7-ACA va 7-ADCA.
- Acyl hoa 7-ACA hoac 7-ADCA.

Re s 0 Ry H
HZN—| “ R)'\H_:gy/l S
—N A — N
O/ Ry O/ / R4
COOR; COOR;
Bang 20-7. Cac cephalosporin ban tong hop quan trong
)Ol\ e s
" u——r
—/ N
o/ Ry
COOR;
Thé | Ténthong | R R, R |R; [CDvio |TLT
hé | dung ) co thé, K
DNC véi
B-lac..
1 2 3 4 516 |7 8
I Cephalothin OCOMe |H |H | Tiém [68]
(20-93) / \ \/ nhay cam
S
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Tiém [69]
Cephaloridin @\/ \_+N / \ nhay cam
e
20-94) —
( S OCOMe Tiém [70]
Cephapirin / nhay cam
(20-95) N 3 ~ ~
' — OCOMe Tiém [71]
Cephacetriel NG N \/ nhay cam
(20-96) N OCOMe Ubdng [72]
Cephaloglyci 2 \/ nhay cam
n
(20-97) @)\
- Ubng [73]
Cephalexin N2 Me nhay cam
(20-98)
T Ubng [74]
Cefadroxyl Me nhay cam
(20-99) /©)\
HO Ubng [75]
Cephradie NHz -Me nhay cam
(20-100)
N N Tiém [76]
Cefazolin N /N\N/\ L J\ nhay cam
(20-101) | SN e
HN Ubng [77]
Cefaclor | -OCH; nhay cam
(20-102)
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I Cefroxadie NH, -OCH; Ubng [78]
(20-103) nhay cam
I Cefatrizie NHz NH Tiém [79]
(20-104) . ’L nhay cam
P :N/
HO
I Cefaparole NHz N N Tiém [80]
(20-105) le\\ //JL\ nhay cdm
\/ S Me
HO
I Cefazedone Cl N N Tiém [81]
(20-106) le\\ //JL\ nhay cdm
0 N N & e
N\
Cl \ N
11 Cefamandol OH N—N Tiém [82]
(20-107) . /o \\ bén ving
N
\/ "
Me
II Cefamandol OCHO N—N Tiém [83]
Nafete / \\ bén viing
(20-108) V% A
N
Me
II Cefonicid OH N—N Tiém [84]
(20-109) A \\N bén vimg
TN
CH,SO,H
11 Cefazafl N—N Tié 85
efazaflur F3CS’///\\\\\ iém [85]
(20-110) bén viing

\/SKN/\\”
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11 Ceforanide N—0N H Tiém [86]
(20-111) s / \\N bén viing
CH,COOH
II Cefuroxime N—OMe OCONH, | H Tiém [87]
(20-112) . | ~ bén viing
e ‘
II Cefoxitin S OCONH; | O Tiém [88]
(20-113) " ~ C bén vimg
| H
3
II Cefotetan NH, N—N 1O Tiém [89]
(20-114) 5 =< . . 4 \ |c bén ving
N
/ } v o H
Cc=C N \
/ AN Me
HOOC S
II | Cefminox iz N_fi\ @) Tiém [90]
20-115 )\/ C bén viin
| T | LB
N
Me |’
III | Cefsulodin SO3H < H Tiém [91]
(20-116) H N+ bén viing
S X
= |
N ‘ F
CONH,
III | Cefotiam N 7—'1\ H Tiém [92]
(20-117) /4 \ N bén vimng
H,N
s
CH,CH,NMe,
III | Cefotaxime N—OMe OCOMe | H Tiém [93]
l :
(20-118) " 7 bén ving
HZN/&
S
III | Cefuzonam N—OMe ‘ |N H Tiém [94]
(20-119) N \/si )\ bén viing

S Me
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II | Ceftizoxim NOMe | H H Tiém [95]
(20-120) bén viing
N
HQN% \
s
I | Cefmenoxim NOMe N—N | H Tiém [96]
(20-121) S/ \\N bén ving
N
N
HoN l
S Me
III | Cefpiramide or N—N | H Tiém [97]
(20-122) P . / \\N bén vimg
- | % e
Me N l
Me
OH
III | Cefoperazon N\ / N—N | H Tiém [98]
e " W, / \\ bén viing
(20-123) = S AN
N
d |
HO \N‘ Me
III | Cefbuperazo o N—N 10O Tiém [99]
ne /NK\ I / \\ M bén viing
(20-124) . N N Nle
o) N
\
I | Cefmetazol NCH,C N—N | O Tiém [100]
~ .
(20-125) s N . / \\N M bén vimg
N4 N,// S
\

III | Ceftriaxone NOMe | Mo " |H Tiém [101]
(20-126) _l\\ ::l;; bén viing
SIS

HzN{
s
I | Ceftiofur NOMe H Tiém [102]
(20-127) 58 bén viing
N N
HQN% \
s
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III | Cefodizime NOMe N Me Tiém [103]
(20-128) VS‘L | coon bén ving
B S
HzN{
S
III | Ceftazidime -0—-coon . / \ Tiern i [104]
(20-129) N N bén viing
HzN / \ A%
III | Cefpimizole CONA SOH Tiém [105]
(20-130) K \/ bén vitng
COOH
II | Cefetamet NOMe | _Me I{éng [106]
(20-131) bén viing
N
H2N% \
S
III | Cefixime NOCH,CO P Ubng [107]
(20-132) N NS bén vimg
HQN% \
S 7
Il | Cefdinir NOH = Ubng [108]
(20-133) NS bén viing
N
H2N% \
S
III | Cefditoren NOCH, N\, Tiém [109]
(20-134) \\___4/>___4<\ bén viing
N _
HQN% \ — Me
s
II | Cefteram NOMe T—N Tiém [110]
(20-135) X PN )\Me bén vitng
H2N% \
S 7
II | Cefprozil NHz Udng [111]
(20-136) bén viing

HO
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I | Cefcapenepir Me OCONH; Ubng [112]
oxil ~ bén viing
(20-137) |

N
H2N4 \
S

III | Ceftibuten HOOC |H Udng [113]

(20-138) bén viing
|
N
H2N4 \
S

I | Cefpodoxim NOMe OMe Ubng [114]
e- \\\\V/// bén viing
Proxetil N
(20-139) " % \

S
III | Cefozopram NOMe K\ Tiém, [115]
(20-140) X 1 N—N\ ubng
/ \ \ bén viing
H2N——l<\\ —
S
IV | Cefepime NOMe Me Tiém [116]
(20-141) N/ bén vimg
N
HoN
S

IV | Cefpirome NOMe Tiém [117]

(20-142) bén viing
B
S v“/
IV | Cefclidin NOMe ? Tiém [118]
(20-143) NH, bén viing
N +
N
HoN
S
A= B=
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/\OCO—C(Me)3

/Me\ /OJ\ Me
0 0—<

Me

Piéu ché mdt sb nguyén liéu trung gian chira khung cephem: Axit 7-amino-

cephalosporanic
ADCA,20-72)

(7-ACA,

20-6) va

7-amino-desaxetoxi-cepha-losporanic

a. Piéu ché axit 7-amino-cephalosporanic (20-6,7-ACA)
* Phuong phap cua R.B Morin (1962) di tir cephalosporin C

HOOC
HoN
O
H H S
N——
H
O/ N / CH,0Ac
20-3 COOH
HOOC
+
R — N2
™
N—R
— 20-74 —
s
1
++N—————w/
H/H,0 2
—/ N /

20-6 COOH

*Phuong phap cua B.Fechting

NOCI

—_—

CHQOAC

-64-

HOOC
NH Q
I\
NO
N—R
H
— 20-73 —
HooC
0
NR
— 20-75 —

COOH

CHQOAC
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cephalosporin

POCI,

—_—
piridin
CH,Cl,

(Pang Diém)
—_—

pH=5

trong do

Ri—C=N—

Cc

)

H2N—

(CH3),SiCl

20-78

Vi

)

20-6

7-ACA

20-76

‘(

/_N Z CH,R

S

COOSi(CH3)s
s

CH,R
COOH

R;= HOOC-CH(NH,)(CH,)s

* Phuong phap ding enzim dé thily phan
b. Diéu ché axit 7-amino-3-deaxetoxi-cephalosporin (20-72, 7-ADCA)
* Phuong phap cua R.B.Morin-B.G.Jackson (1962-1963)
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R{OCHN—

/

)

20

N

CH,R

77 COOSi(CHa)s

s

R,0H OR,
—_—
I NS
S CH,R
COOSi(CH
20-79 i(CHg)s
H H_S
HZN——'/
N
/ / CH,R

)

20-80  COOSi(CH3)s

R:OCOCH3, R2:C2H5



" H
R——CHNa_

Vi N este hoa
(0] COOH
20-81 H

o H
G-penixillin - CgHsCH,—CHNa|

V-penixillin  CgH;OCH,—

4
d
20-83 H oxi hoa
R;: p-NO,C¢HsCH,
CCl,CH,
(Me);Si
l 8528820“ S(&-izome)
’ Marin-Jackson
" H
Este hoa R——CHNa_! A
- - Ac,0/Toluen
% o %
- R— N §—C—CH,
15 H OH -
R—CHNa CH,
-~ N
. S CHs
20-86 COzR4
o
R %HCH s
R »
—N /
0/ CHs
20-89
1.PCl; CORs
2.ancol hoa
3.HOH . H n
loai nhom
4.p-TsOH H oH HiNald LS
p-1s p-TSOHHNaLl | S bao ve este 2
N /
0/ 7 CHj ° o
20-
2089 o, 089 CoR,
Hinh 20-11. Qua trinh chuyén hoa penicillin thanh 7-ACDA (20-72)
*Phuong phap J.J.Koning (1975)
(0]
A CH3
RCO;H S CH,
H3C)3SiN— i
penixillin G ————— CoHsHoC—CO—N on, ok SOk,
(20-1b) CH.CN N piridin, HBr
3 o) COOH 80%
20-82
s s
CoHsH,C—CO—N""] PCl5, ROH  H,NY|
N~ —_— N A
& CH, >90% 4 CHs
COOH COOH
7-ADCA,20-72

2091
Hinh 20-90. Qua trinh chuyén hoa penicillin thanh 7-ACDA (20-72)
* Pieu ché 7-ADCA di tu cephalosporin C (20-3)
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. Biéu ché cac cephalosporin ban tong hop

- Axyl hoa nhém 7-amino cuia 7-ACA hodc 7-ADCA

- Pua cac nhom thé vao C-7, C-3 hodc C-3°.

a. Cac cephalosporin ban tong hop 1a dan xuit N-axyl hoa caa 7-ACA, 7-ACDA
Tién hanh trong 3 budc (este hoa-axyl hoa-thuy phan)

S S

HzNj;'/ este hoa Hzij'/ axyl hoa
-
N N EEE——
CH2R bao vé nhém CH2R R"-COX

(@) (@)

COOH cacboxylic COOR' R"-COOCOOR™
20-6, R=OCOCH; 20-93
20-72, R=H

R=OCOCHj; hoac H
R'=-CH,CCls, -SiMes, -CHPh,

S

h ha o
R—2_N thuy phan R"—C—N
H N H N
CHzR CH,R

c
20-94 COOR' 20-94 COOH

R=OCOCH; hoac H
R'"=la nhiing nhém thé khéac nhau
Vi du vé ban tong hop cephalexin (20-98) hoac cephaloglycin (20-97)

NHR NHR

1. NEts N S
coon  2.ROCOCI \-—'/
A
3.7-ACA (20-6) o / N P R,
hoac 7-ADCA (20-72) S
220-144 4. H*
R=t-BuOCO R=t-BuOCO COOH

R|=-OAc hoac H

"
N s
\__'/
1. HCOOH hoac CF;COOH N R
2. Amberlite LA ° 7 = !

COOH
Cephaloglycin, R=OAC (20-97)
Cephalexin, R;=H (20-98)

T Zn/HCOOH

NHCOOCH,CCl, RHN H,N
1. NEt;y S \ s
COOH 2. ROCOCI
—_— —_—
N
3. H' o / N / / / on
CH3 O 3
20-145 (e} COOR
2
20-147, R=OCOCH,CCl; COOCH,CCl;
R,=-CH,CCl; 7.ADCA-TCE
20-146

* Mot s6 cephalosporin thé hé I sir dung duong udng:
Cephaloglycin (20-97), cephalexin (20-98), cefactor (20-102) la nhing chat c6 mach
nhanh 1a nhém D-a-aminoaxetyl hodc 13 cac din xuat cé su bién ddi trong nhan thom
(cephradin(20-100), cephadroxil (20-99), cephatrizine (20-104), cefaparole (20-
105)...). Dé tong hop cac hop chét loai nay thudng str dung phuong phap axyl hoa véi
andehit hon tap (phuong phap A trong hinh 20-12).
* Mot sb cephalosporin thé hé II tiéu biéu:

Cefamandol (20-107) va cefomicid (20-109), cefazaflur (20-110) (Bang 20-7), trong
hai hop chét sau trén mach nhanh cé axit D-mandulic. Cefamandol la hop chat khang
sinh lai cac enzim P-lactamase, co tac dung voi dai da sé vi khudn gram (+). Con
trong chuan vi khuan gram (-) thi tdc dung t6i E.coli, P.mirabilis, Klebsiella
pneumoniae va Haemophilus. Nhugc diém ciia n6 1a chi dung dugc duong tiém va
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thoi gian ban phan huy ngin (74 phut). O-formyl ctua cefamandol la cefamandol-
nafate (20-108) cling da dugc di€u ché, chat nay co6 tac dung giong nhu cefamandol

nhung b;én virng hon.
bicu ché cefamandol (20-107):

N

N H,N

S N N
e I T — Ny T
- N
HS Nl Jp s N
20-148 o = &y
COOH 20-149 8
OR OR
X
T Y i s —
20-150 J N
o N s
R=SiMe; hoac COCH,Cl, o = |
X=0COtBu hoac C1 CH
3
COOH
20-151
OH R=SiMe; hoac COCHCl,
H
N S N N
HO i |
—_—
o) ——N S N/N
o Z |
20-107 chts
Cefamandol C©O©H
Trong do hop chat 20-148 dugc diéu ché di tir guanidin:
1. Nitro hoa “—NH 1.HNOj; loang
HQN_C_NHQ 2. Khu hoa / 2 2NaN02 N3
I —————HN—— - HQN{
NH NH.HNO; NH.HNO;
S - N———N
ddNaOAc N N diazohéa Nooms ) N Mel
dun s61 | || | || - | || _ = | |'L
- = N G N N -
H,N N N; N HS N HS N
H H H CH3
20-148
* Tong hop cefonicid (20-109)
OH N| i OH
H N H
N s HS N N S N
N | [::::r/l\jr/ \\__T// //JL\
CH3
o I oAc ——————— o ——N s
7 NG T 0as 4 Z
20-153 20-109
COOH Cefonicid COOH

* Tong hop cefazaflur (20-110)
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HoN

S N
CF3CH,COCI + J——N / s

o]

T

/N

|
CHjs
20-109

Cefonicid COOH

Trong d6 hop chit 20-154 dugc diéu ché

ICH,COOH
—> CF3-S-Ag — » (F;-S-CH,-COOH —» CF;-S-CH,-COCl

AgF + CS,

0]

Fc” NH

3

s N N
0/——N P S CT
20-110

Cefazaflur ~ COOH

R

-

Hs

theo day phan Ung sau:
PCl,

20-154

* Mot s6 Cephalosporin thé hé III tiéu biéu (c6 chira nhém amino-tiazolyl trén mach

nhanh) gom c6 Cefataxime (20-118).

b. Cac cephalosporin ban tong hop 1a nhitng hop chit c6 sy bién d6i trén nguyén tir C-

3
Mot s chét dai dién:

- Ceftizoxime (20-120) (thé hé III).

- Cefactor (20-102) (thé hé I).

- Cefpirome (20-142) (thé hé IV).

c. Céc cephalosporin ban tong hop c6 su
* Cac cephamycin tu nhién

bién d6i trén nguyén tir C-7.

H O
HOOC—C\/\/J\H3CO H _S
I N—
NH, H
©~—N 0] R
COOH o)
Cephamycin A, R= —C—=—C OSOzH
och
Cephamycin B, R= —C—C OH
OCH
Cephamycin C, R=NH, (20-158)

* Picu ché cac chat chira khung cephamycin
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Cephalosporin C (20-3) Cephamycine (20-158)

Theo pp | Chiet xuat
Glaxo + este hoa
H H ¢ OCHs
\ [}
! CONH
CONH 1.LiOCH,4
2. t BuOCl
o N P OAc
RN  CO,R" Loor” THF-CH;0H, 800(: RN CO R" COOR"
20-160 20-161
R": Phtalyl hoac t-BuOCO R=0OCONH, hoac OAc
R": CHPh, R'=R"=H
l deaxyl hoa
P
OCH3 3 S
F3CONHSI(CH3)3 AN R
é\ OCONH, 0~ F
COOR"
CI30COCHN COZCHth COZCHth 20-159
R=0Ac, R"=H
20-162
AcOHZn
CF3;COOH anizol 1. axyl hoa
2. CF;COOH-anizol
1 [
OCHY g HN QCHY s
—1
07 ™\~ “CO,CHPh, S HN>—|’
H o O&r—N P
20-163 COOH COOH
20-113 7a-metoxi-cephalotin
cefoxitin

Hinh 20-13. So d6 tom tat diéu ché 7-metoxi-7-ACA (20-159) va cefoxitin (20-113)

di tu
. Cac 1-oxacephalosporin

- Mot sé tinh chat coa oxacephalosporin: Viéc thay thé S bang O lam tang strc cang
ctia bd khung, ting dic tinh thim nudc cua hop chat, 1am giam do gan két voi huyét
tuong, ting d choc thung qua thanh té bao cta cac vi khuan gram (-), bén vimng voi p-

lactamase
- Pai dién 1a moxalactam
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OCHH _S

0 N N
HO CH-C- N J|\ ||
CoonM 4—N S N
0 / N/
20.169  COOH CHs

moxalactam (113)
(Festamoxin, Moxam, Shiomarin)

Téng hop moxalactam (20-169, tir 6- APA)

\_

A\

)
CH3 ': 'l CHj , \ CHs3
HzN' CH, R- CO N CH; R-CO- H' “CH,

Bazo
COOR 4 R
() 20_1 71 COO 2

Y
o’ zo 2 “COOH o7 zo 170
6-APA R'=C¢Hs, R,CHPh,

Cl

CH, N o

z
O\

20-172 COOR, 20-173 COOR, 20-174  cOOR,

: OH '

— > BF;, EL,O R; N-1 a. Cl

2. Cu,0 — > | —
o2 b. piperidin

DMSO-H,0 p
I 74
N CH, o) CH,

. 20-175 GooR, o e
H e o
/l\ O /I\N I
N--- R; N
R; H N—N\
> N
7 N C \N
Hy

20-176 COOR; 2

1. deaxyl hoa ! .
—_— -
. 0 N
g. (aixyl h(f HO cH—C-N"| | | ||
5 1
. deeste hoa COOoH H J—N S /N
COOH CHs

Hinh 20-15. So d6 tong hop moxalactam di tir 6-APA
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. Cac B-lactam don vong

Nhom khang nay dugc phét hién ra du tién vao nam 1976. Gom 2 nhom chét
- Nocardicin A(20-180)

HOOCY\/O

OH
NH,
1
'
20-180 HOOC
nocardicin A
- Nhém monbactam
NH, O (I)CH3
H X
N
HOOC N
H
AN
20-181 0 CHs;
. H
Sulfazecin © SOs
NH, O OCHj
i H\)L II
N
HOOC N
! H N
0 CH
_ 20-182 3 o \SO3H
isosulfazecin
- Diéu ché cac monbactam
+Lén men.
+ Chuyén hoa di tir penicillin G hodc cephamycin
CH, o OCHs s
R—C—N B
“CH,
. /—N /
COOH

Penicillin G Cephamycin  COOH

| |
! ol

S

—
HoN ——j FN

7\ 7

S sy g . SO:H
20-183 0-18
3-AMA
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Téng hop mot sé monobactam sir dung trong diéu trj

+ Aztreoman (20-185): C6 phd khang khuan hep, chi c6 tic dung trén Gram (-),
nhung dac hiéu trén E.Coli, Klebsiella, cac loai protens. Hi¢u luc ctia nod giéng nhhuw
khang sinh thé hé III ciia cephalosporin

+ OH + OH OH
HsN " HaN - H,N -
"Me  SOCl, "Me  NH;4 “Me
MeOH +5%
0
o o 3% o e 9% "
OMs
H
H OH t-Boc—N <
t-Boc—N N .
[N Me
Me MsCl, piridin
t-Boc-Cl
T585% 80-90%
0 NH,
o NH,
20-188 20-189
H
H OMs tBoc—Ng H  Me
t-Boc—N ~ ' i
1. 2-picolin-SO; 90% “Me KHCO;
' —_—
C,H,Cl —N
2. Ionpar extraktion . 25412 O/ N
M*=Bu,N* o NHSO,M SOM
20-191
20-190 0-19
CHj3

0] COOH
~ \‘/
CH
0]

N
H .

97% N . N | 3
HCOOH 70% S H Me
—_—

—N >

SN | |
20-191 SO, N o/'—N

20-185 SO,
aztreonam

Hinh 20-16: Tong hop axit 3-amino-4-metyl-monobactamic
+ Carumonam (20-193)

\ /O\/

COCH

0]

20-193, X=SOzH
carumonam (130)
(Amasulin, Mobactam

Ngoai cac carumonam ra nguoi ta cling da di€u ché ra nhiéu dan xuat khac véi nhitng
nhom thé X khac nhau la nhiing nhém hut dién tr, mang dién tich am, cac phan nhom
(X) do bao gdm:
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0]
|
Monophospham: X= ——P—OH

O—ankyl
Monocarbam: X= -CONHSO,NH-acyl
Monosulfactam: X= -OSO;H

Oxamazin: X= -OCH,COOH HN——N
N-(tetrazol-5-yl)-azetidion: X= \ ’
N——N

d. Khang sinh Chloramphenicol

-Lich st: Puoc Bartez va Ehrlich dong thoi phan 1ap ra tir méi truong cdy xa khudn &
Venezuelea nim 1948 do loai Streptomyces Venezuela. Sau d6 chét nay duoc nhiéu
xa khuan khac san sinh ra. San pham hién c6 trén thi truong déu do tong hop hoa
duoc.

- Hai thudc duoc st dung:

OH Cl OH Cl
H H
N N
Cl | Cl
| i
0 0
O,N \OH H,CO,S \OH
20-194 ) 20-1.95
chloramphenicol (133) ~ thiamphenicol(134)
(chloromycin, chlorocid, leucomycin) (thiamcol, thionicol, thiocymetin)

Céc dan xuat este cia chlorampenicol
OH

H
O,N CH—CH—N—C—CHCl,

H,C—O0—COR
M5t sd tinh chit vé duoc hoc
- Co ché tac dung: Gan c6 phuc hoi vao tiéu phan 50S cua riboxom ctia vi khuan c6
tac dung kim khuén va diét dugc mot so vi khuén.
- Duogc dong hoc: Hap thu tot qua duong udng, kha ning sinh hoc 76-90%.
- Chi dinh: Thuong han, viém mang ndo, nhiém khuan than kinh trung wong, nhiém
khuan ky khi (Vi khuan khong can O,), hoai thu sinh hoi, nhiém khuan mat va tai.
- Chdng chi dinh: Khong dung dugc dé diéu tri cac nhiém khudn thong thuong nhu
cam lanh, cum...
- Khang thudc: Hién nay ti 18 khang thudc cao voi vi khuan khac nhau tir 42-85%.
- Tai bién: Gay thiéu mau=> giam hong cdu, gy viém day than kinh. Do d6 it dung,
chi dung trong truong hop dic biét.
San xuat chloramphenicol
- Vai nét vé ciu tric va dong phan: C6 2 C (C, & C,) =>2* déng phan. Dong phan co
hoat tinh 1a D(-)-treo, D(+)-treo khong c6 hoat tinh. 2 dong phan Erytro c6 ddc tinh
nén can loai bo.
- San xuét chloramphenicol:
a. San xuét bang 1én men vi sinh vét véi Steptomyces venezuelae.
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b. San xuét ban tong hop hoa hoc
C6 nhiéu patent cong bo v€ san xuat chloramphenicol, sau day la mét s6 phuong phéap
uu viét trong s6 d6 dang duogc st dung trong cong nghiép:

- i tir etylbezen
H2 HNO}/H2504 H2 KM]’IO4/A12(SO4)3
C —CH; ——— O,N C —CH; —>0O,N CO—CHjs
Br, N4 (CH,)g Ac,O/CH;COONa
—> OyN 8—CHZBr—> O,N 8—CH2NH2—>
CH,0/NaHCOj Al(OiPr),
O5N —CH,NHAc — > O,N —CHNHA - >
2 8 CHz ¢ 2 & (|: ¢ Meerwin-Poundorf
CH,OH
H 1. H,O/H* H
OoN (IJ—(')HNHAC — > O,N (IJ—(|)HNH2
2. D-tartaric
OH CH,OH thch dong phan OH CH,OH
D(-)-treo-1-(p-nitrophenyl)-
2-amino-1,3-propan-diol
Cl,CHCOOC,H; H
>0,N (IJ—(I)HNH-COCHCIZ
OH CH,OH
chloramphenicol

- Bi tr p-nitrotoluen

MnO, H,NCH,COOH
H
O.N CH; —O,N CHO —— O,N C|:—C|H—£\lH

OH COOH
20-201 20-202 20-203
DL-treo-4-nitrophenyl-serin
ROH/HCI LiAlH,
H H
—> OyN C—CH—NH; —— O,N C—CH—NH,
OH COOR OH CH,OH
20-204 20-205
axit D-tactaric 20-200 C1,CHCOOC, H; ’
———— > D(-)-treo-1-(p-nitrophenyl)- " o
‘oh do R , , O;N —CH—NHCOCHCI
tach dong phén 2-amino-1,3-propan-diol 2 G—CH—NHCOCHC

OH CH,OH
20-194
chloramphenicol

* Pidu ché chloramphenicol-succinat (20-206)
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H
OZNO?—CIH—NHCOCHCIQ C CIH—NHCOCHC|2
OH CH,OH OH CH,0-COCH,CH,CO0O
H

20-149 20-207
chloramphenicol

NH,CH,CH,0OH HCOOH
——— 0N Ic GH—NHCOCHC,
OH CH,0-COCH,CHCOOHINGH,CHOH
20-208
H
OZNO?—ClH—NHCOCHCIZ
OH CH,0-COCH,CH,CO0
H

20-206
Chloramphenicol

* Tong hop thiaphenicol (20-195)

CH,CI CH;COC]
SH —> H3CS HsCS COCH;,
NaOH A1c1z

CH;COOH H
> > HCS C|> ClH NHCOCHCI, —>H3COZS C~CH—NHCOCHCI

OH CH,OH OH CH,OH

20-195
Thiamamphenicol

Dang thudc va ham luong

- Vién nén va nang 0,25¢g chloramphenicol.

- Lo 1g chloramphenicol dang natri succinat.

- Thudc nhé mét 5ml, 10ml 0,4%.

- Tup 5g m& tra mat 1% chloramphenicol.

- M& kem bdéi ngoai da 1%, 5%.

- Vién ddt am dao 0,25g chloramphenicol.

e. Cac khang simh nhom Tetracyclin

* Poi nét vé lich sir ciia nhom tetracylin

* Céc vi sinh vit san sinh ra céc tetracylin

- Streptomyces aureofaciens (CTC, TC, DMCTC)

- S.rimosus (OTC, TC).

* Tinh chat hoa hoc ciia nhém céac hop chat tetracylin
Bang 20.8 C4u trtic hoa hoc cia cac khang sinh tetracylin
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Stt | Tén R1 R2 R3 R4 R5

1 | Chlortetracylin®*(20-209) H H OH |CH; | Cl
(aureomycin, xathomycin, dibiomycin)

2 | Oxytetracyclin®*(20-210) H OH |[OH |CH; |H
(tetramycin, sigmamycin, tetran)

3 | Tetracyclin®*(20-211) H H OH [CH; |H
(achromycin, sigmamycin, tetran)

4 | Demeclocycline*(20-212) H H OH |H Cl
(ledermycin, declomycin, meciclin)

5 | Rollitetracyclin (20-213) G H |OH |CH; |H

) : . H,CN

(Reverin, syntetrin, tetraverin)

6 | Methacycline (20-214) H OH |CH, |CH, |H
(rodomycin)

7 | Doxycycline (20-215) H OH |H CH; |H
(vibramycin)

8 | Minocycline (20-216) H H H H N(CHs;),
(minocin)

9 | Sancycline (20-217) H H H H H
(bonomycin)

10 | Meclocycline (20-218) H OH |CH, |CH, | (]
(Meclan, mecloderm, mechitin)

11 | Lymecycline (20-219) X H OH [CH; |H
(armyl, tetralisal, tetramyl)

12 | Pipacycline (20-220) Y H OH |[CH; |H

13 | Nitrocycline H H H H NO,
(nitrocyclinum)

14 | Demecycline* H H OH |H H
(Demecyclinum)

15 | Bromtetracyclin H H OH | CH; | Br

Ghi chu: * Cac tetracyclin ty nhién
X= CH,NH-CH(COOH)-(CH;)NH,

Y= H,CN  NCH,CH,OH
N

* Lién quan cAu truc va tac dung

Dé cho mot phan tir tetracylin c6 tac dung khang sinh can phai c6 cac diéu kién sau:

- Can phai c6 hé thong hai nhém cho mau (nhu trong cong thirc 20-222) hay phai co
hé C-1,3 dixeton va C11-C12-B-xeton.

- Céc cAu hinh caa cacbon C4, C4a, C5a, C12a tuong Uung nhu cAu tric khong gian
trong phan t¢ 20-223 (quan hé vong A/B la cis) 5a-Ah, c6 nhém bazo (nhom
dimetylamino) &6 C-4 1a o
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- Hé xeto/enol C10-C12 1a bat di bat dich.

- Céc nhém thé trén cac vi tri 5,6,7,8,9 ¢6 thé thay doi nhung nhiing thay ddi d6 cho
dén nay van chua thay 1am ting hoat luc hay mé rong phd tac dung cac nhom thé cé
thé: NO,, CI (C-9), OH (C-7). Cac din xuat 6a-desoxi (doxycyclin), nhung din xuat
6p-hidroxi thi da hoan toan mat tac dung.

- Sy thay d6i nhom thé R; trén N ciia nhom carboxamit & vi tri C-2 khong lam thay
ddi hoat tinh nhung cai thién tinh chat dugc dong hoc, tang dg tan trong nudc cua hop
chat va cho dung dich bén viing hon.

* Céc yéu t 1am giam hoat tinh:

- Nhém thé Cl & C-9, NH, & C-7.

- Khi thay d6i C-6 bang S (thia-tetracylin) thi hop chét than lipit hon, ting doc tinh
khang khuan nhung d6 doc ciing cao nén khong dung duogc trong diéu tri.

-pH>8 vong C ciia mdt sb tetracyclin bi pha hity, nhom thé Cl1 & C-7 thiic diy nhanh
su phan huy nay.

- Chelat giita tetracyclin voi cdc kim loai da tri Me"" (n>2).

- Cac dan chat 4-desamino chi con c6 tac dung rat yéu tac dung chdng lai vi khuan
gram am.

San xuat cac tetracyclin ty nhién (sinh téng hop)

San xuat cac tetracyclin ty nhién dugc tién hanh trong hai giai doan:

a. Giai doan 1én men hoat chit:

Céc yéu td quan trong cta giai doan nay 13 gibng, méi truong va ché do 1& men. Moi
loai tetracyclin do mot ching twong Ung san sinh ra, vi du chlortetracyclin thi do
chung S.aureofaciens, oxitetracyclin thi do chung S. rimosus, tetracyclin thi do ching
S.virudifaciens...(xem bang 20-9). Chung phai duoc dot bién, chon loc nudi dudng dé
dugc chung tot. Mdi nha mdy san xuét c6 chét luong chung mot khac.

- Thanh phan méi truong 1én men chlortetracyclin gdm (%): bot ngd 6; cao ngd 0,5;
amoniunfat 0,5; canxicacbonat 0,5; canxicacbonat 0,5; coban clorua 6H,O 0,001;
CaCOs 0,5.

- Thanh phan méi trudng 1én men tetracyclin gdm (%): bot ngd 6; cao ngd 0,5; NaBr
0,2; benzylthiocianua 0,0001; 2-mercaptobenzothiazol 0,001, CaCO; 0,5.

- Thanh phan méi trudng 1én men oxytetracyclin gdm (%): bot ngd 6; cao ngd 0,5;
amoniunfat 0,6; CaCO; 0,6; CoCl,.6H,O 0,001.

b. Giai doan chiét suat, phén 1ap tinh ché.

Trong cong nghiép san xuit cac tetracyclin dé chiét suat , phan 1ap hoat chat nguoi ta
thuong st dung phuong phap sau: Chiét bang dung mdi hiru co, bang két tir va trao
d6i ion. C6 luc két hop cac phuong phap nay. Vi du dé chiét suit phan 1ap tetracyclin
hidroclorit nguoi ta thuc hién nhu sau: Dich 1én men sau khi loc nguoi ta diéu chinh
vé pH= 8,5 dé két tua tetracyclin bazo bang n-butanol. Lic dich butanol v6i dung moi
khong phan cuc dé két tua 13y tetracyclin. Hoa tan tiia vao axeton va dung dung dich
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HCI diéu chinh vé pH=6, taa tetracyclin hydroclorit tao ra duoc loc va két tinh lai
nhidu lan trong methanol hoic n-propanol dén luc dat chat luong tetracyclin
hidroclorit dugc dung.

Tetracyclin ty nhién bén canh st dung lam thudc chira bénh cho nguoi con duge st
dung trong thi y va dic biét sir dung khd nhiéu lam chét ting truong thit va trimg.

* Cac tetracylin ban tong hop

- Tong hop rollitetracyline (20-213), lymecyline (20-219) va pipacycline (20-220)

20-210
tetracyline
X
20-213
rollitetracyline (135) —N(:'
20-220 _N N_CH2CH20H
pipacycline (136) —
QOOH
20-225 —HN—E—(CH2)4-NHAC

QOOH

20-219
HN=C—(CH,)a NH,

lymecycline (137)
- Toéng hop methacycline (20-214) va doxycycline (20-215), methacycline da
doxycyline dugc tong hop bang con dudng giong nhau, déu xuat phat tu
oxitetracycline 20-210 (138)
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OH O OH O
6-&-deoxy-OTC

N-clo-succinimid

—_—

H"H,S0,
Cr -

L

H,F, (closunfonic

20-226
11a-clo-oxi-tetracycline

Zn/HCl, NaHCOj3; (Metanol 50%)

NH, Na,S,0,

L

20-227 20-214
11-clo-6-metylen-oxitetracyclin Methacycline

Tir hop chit methacyclinec(20-214) véi 2 phan tmg sau di téi dugce doxycycline (20-
215) (139).
- Tong hop docycycline (20-215)

20-214 20-228 20-215
Methacycline 13-phenylmercapto-oxitetracycline doxycyline

- Tong hop minocycline (20-216):

-80-



H;C. _CHj

N
[}
Khu hoa lTI lTI OH KNO»/H,F,
wo — LT e ——
Xy
OH
OH O OH O o
20-229 20-230
demecycline - _6- i- i
(6-demetyl-tetracycline (6-demetyl-6-deoxi-tetracycline)
N02 NOZ

7 - P -

S ONy ~ HoN ~ H,N ~
OH OH OH OH
20-231 20-232 20-233 20-234
7-Nitro 9-nitro

NOZ N02
7
H,/Pd
—_—
+ CH,O
N3 > carbamid
OH OH

20-235 20-236

20-216

minocycline

Hinh 20-17. So d6 tong hop minocycline (20-216) tir demecycline.
f. Cac khang sinh nhom aminoglycozid (141-146)
* M& dau va doi nét vé lich sir cia nhom khéng sinh aminoglycozid

- Khang sinh dau tién 1a Streptomycin do Wasksman (1944) tim ra, sau do la

neomycin (1949), Kanamycin.

- Aminoglycosia = aminosid = amino cyclitol.
- La nhém khang sinh quan trong trong viéc di€u tri cac bénh nhiém trung trdm trong

do gram (-).

* Céc vi sinh vt san sinh ra aminoglycozid

Bang 20-10. Cac khang sinh aminoglycozid quan trong st dun

trong thuc té

Tén khang sinh Nam Vi sinh vat san sinh ra Tac dung
phén 13p

Streptomycin 1944 Steptomyces (S) griseus G+, G-, Mycob

Neomycin 1949 S.fradiae G+, G-, Mycob

Kanamycin A 1958 S.kanamycetius G+, G-, Mycob

Paramomycin 1958 S. rimosus f.paramoycinus | G+, G-, ddng
vat don bao.

Hygromycin B 1958 S.hygroscopicus Ky sinh trung,
thudc thu y.

Stectinomycin 1961 S.spectabilis, Cic lau cau

Gentamycin C 1963 S.flavopersicus khudn

Micromonospora (Mic) G+, G-
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Kasugamycin 1965 Purpurea. Mic.echinospora
Destomycin 1965 S.kasugaenis Bao vé thuc vat
Validamycin 1967 S.rimofaciens Ky cau tring
Kanamycin B 1969 S.hygroscopicus Bao vé thuc vat
var.limonensis G+, G-
Tobramycin 1969 S.kanamyceticus,
(nebramycin-6) Tenebrarius G+, G-
Sisomycin 1971 S.tenebrarius
Ribostamycin 1970 G+, G-
Lividomycin 1971 Mic.inyoensis G+, G-
Micronomicin 1974 S.ribosidificus G+, G-
Apramycin 1974 S.lividus G+, G-
Mic. Sagamiensi Thuéc tha vy,
Astromycin 1976 S.tenebraius thirc an gia stc
G+, G-
Mic.Olivoasterospora
Céc aminoglucosid tong hop
Dhydrosteptomycin | 1974 G-, Mycob
Amikacin 1973 G+, G-
Dibekacin 1975 G+, G-
Metilmycin 1976 G+, G-
Habekacin 1981 G+, G-

Mycob: mycobaeterium.

* Cau trac va tinh chat héa hoc cua cac khang sinh aminoglycozid

Céu tric héa hoc cuia cac aminoglycozid

a. Phan aglucon hay genin 1 cac hop chat chira vong cyclitol (poliancol vong) trong
d6 ¢6 2 nhém OH & vi tri C-1, C-3 (1,3) hodc C-1, C-4 (1,4) duoc thay bang 2 nhém
amino (-NH,) hodc guanidine ( HNC(NH)NH,). Cac aminoglycozid cting dugc phan
nhom trén co so ciu tric cia aglucon (cua cyclitol). Phan nhom tiép nira c6 thé theo
sd phan dudng/amino glycozid, chat lugng cua né va vi tri gan két ctia n6 vai aglucon.
Aglucon (cyclitol) c6 thé 1a dan xuét cta 1,3-diamino-(streptidin (I), streptamin (II),
2-deoxistreptamin (II)(DOS), 1,4-diamino-(fortamin(IV)), monoamino-
(validamin)(V) hoac khong c6 chira nhom amino (inositol) (VI) cta cyclitol. Sau day
1a mot s6 cau trac mot s6 agluco chinh cua cac aminoglycosid (Hinh 20-18).
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R,—NH Rs R

~ Rs3
HN R4 NH
R4
HO
HO H
N—R
OH !

Streptidin (I)

Streptamin (II)

2-Deoxistreptamin (DOS) (I11)

HOH,C HO OH
w N
HN CHs OH OH
OCH;
Fortamin (IV) Validamin (V) L-(+)-inositol (VI)

Hinh 20.18: Cac cdu tric aglucon chu yéu cua cac khang sinh nhom aminoglucozid
b. Phén duong: Gém, cac duc‘mg c¢6 amin hoac ’khéng c6 amin 6 hodc 5 canh. Sau day
la cau tric cia mot s6 thanh phan duong chu yéu. (Xem hinh 20-19).

HOH,C HOH,C H,NH,C
(0} O O
HO HO HO
HO HO HO
NH2 OH OH OH NH2 e)
D-glucosamin 2 D-glucosamin 3 Neosamin C H
CHj
H3C—cH
Q HoN o \
HoN
HoNH
OH oH NH, OH HO - CHaNH,
Garosamin Purpurosamin Sirosamin
o o
H3C OH HOH,C OH
CHO
OH OH OH OH
L-Streptoz D-Riboz

Hinh 20.19: Cac cau tric duong chi yéu cta cac khang sinh nhém aminoglucosid
* Phan nhom céac khang sinh aminoglycozid
Viéc chia nhom cac khang sinh aminoglycozid quan trong theo phan cyclitol (phan
aglucon) co thé thiy trong cac phan nhom sau:
- Céc khang sinh cua Steptidin (I) c6 Steptomicin (20-237)
- Céc khang sinh cua Steptamin (II) co Spectinomycin (20-238)
- Cac khang sinh ctia 2-deoxistreptamin (III) theo vi tri gan két ciia n6 v&i phan dudng
c6 cac nhom sau:

+ Nhom dan xuat thé ¢ vi tri 4,5 bao gdm: neomycin (20-239), paramomycin
(20-240), lividomycin (20-241) va ribostamycin (20-242).
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+ Nhom dan xuat thé ¢ vi tri 6,4 gdm co: kanamycin A (20-243), kanamycin B
(20-244), tobrramycin (20-245), dibecacin (20-246), amincacin (20-247), gentamycin
C, (20-248), gentamycin C, (20-249), gentamycin C,, (20-250), sagamycin (20-251),
sisomycin (20-252), netimycin (20-253).

+ Nhom cac din xudt c6 mot nhom thé & vi tri C-5 gdm c6 hygromycin B (20-
254), destomycin B (20-255).

+ Nhom dan xuét c6 mot nhoém thé & C-4 ¢o apramycin (20-256)

Céc khang sinh khung fortamin (IV) c6 fortimycin (20-257).
Khang sinh nhom validamin (V) (monocyclitol) c6 validamycin A (20-258).
Khang sinh nhom cyclitol trung tinh (L-(+)-inositol (VI)) c6 kasugamycin
(20-259).
Céu trac cac khang sinh chii yéu cia nhom aminoglycozid c6 thé thiy trong hinh

20.20
H,N
=NH _O__.CH,
HN
HOMH NH
N 2
NHY OHO
NH
QCHg, /
O OH
H
CH,OH ©
0 o]
HC— Nzozn oR CHs; H
streptomicin 20-238 0

spectinomycin

H, HOH2
NH,

OH
,ﬁ, 20-241
NH> O OH rlbostamycm

H2N CH2 R2
neomycin (20-239) NH2 OH
paronomycin (20-240) OH OH
lividomycin (20-241) OH H



HOH,C

=W

R H

Z?ZNHZ

R, Ry
Kanamycin A (20-243) -OH
Kanamycin B (20-244) -NH,

-OH

Tobramycin (20-245) -NH, -H
(20-246) -NH, -H
(20-247) -NH, -H

Dibekacin
Amikacin

CM
H

-OH

2N

Gentamicin C; (20-248)
Gentamicin C, (20-249)
Gentamicin Cy (20-250)

Sagamicin

(20-251)

2

R3
-OH

-COCH(OH)CH,CH,NH,

e
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OH

0 H,N /
H3C e H2
HoC—NH=" 1 o C —NH,
AN,
R—N NH,
H

Sisomicin (20-252), R: -H
Netilmicin(20-253), R: -C,H;

Ho O

CH,OH

HO
Q TWNH,
0 OH H
H, NH,
) C —OH
OH
HO H
= N N-R, OH
! H Hygromycin B (20-254) R,:-H, R,:CH; HsC—N
Dest in A (20-255) R;:-CH3, Ry:-H —
estomycin A ( )R, 3, Ry H2NH2C—]—O
H5;CO
20-257
H2C_O|—é Fortimicin
HoN
HO
OHH,cHN — QH
0)
@)
- OH
20 256. HO
apramycin 0o NH,
H2C_OH NH2
HO
HO OH COOH
HN HO o{ HaC
N Z\-0
H
OH
HO—CH Y © oH
- Y2 HO
0]
Ho— ¢ HO on
20-258 H, 20-259
Validamycin A c -OH Kasugamycin

O
OH
Hinh 20.20: Cac khang sinh chi yéu ctia nhém aminoglycozid (tiép theo)
* Tinh chét sinh hoc va 1dm sang cta cac khang sinh aminoglycozid
Hau nhu tit ca cac khang sinh aminoglycozid déu c6 hoat phd rong. Déu co tac dung
chéng lai vi khuan G(+),G(-) va cac vi khuan chju axit (Mycobacteriales). Phd tac
dung ctia chung duy nhét chi c6 mot thiéu sét d6 1a khong du manh dé chdng lai cac vi
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khuén ki khi clostridia, Peptococcus...va cac loai khac nhau cua Streptococcus. Mot s6
aminoglycozid (higromycin B, destomycin) co hiéu luc chéng lai cac ky sinh trung
dong vat don bao va sau bo, ndi bat 1a paronomycin trong pham vi 1am sang c6 thé sir
dung dé chong lai dong vat don bao. Validamycin va kasugamycin bén canh tac dung
khang khuan chung con c6 hi€u lyc to1 cac loai ndm gay hai cay trong.

Uu viét 16n nhét cta cac aminoglycozid 1 tac dung tuyét voi véi cac truong hop bénh
do vi khuan loai G(-) giy ra, ma trudc hét 13 trong cc 1ay nhiém do Pseudomonas,
Proteus va Klebsicella. Tac dung cua ching (trur spectimomycin va kasugamycin) la
diét khuan. Trong qua trinh sir dung thuong xuat hién khang thubc, dic biét trong cac
truong hop str dung dai ngdy. Co ché hinh thanh khang thudc d3 dugc xac dinh 1a
trong qué trinh dung thudc cac vi khuan khang lai bang cach san xuat ra cic enzim bat
hoat (cac enzim phosphory hoéa, axetyl héa, adenyl hoa...).

Khéng ¢ bit ky mot aminoglycozit ndo c6 kha ning hap thu qua dudng tiéu héa ( qua
mang rudt) do d6 chi co thé sir dung qua duong tiém. Cac tic dung phu cyar cac
khang sinh nhom aminoglycozid thuong 1a gdy doc than va tic hai dén thinh giac
(ototocic). Trong 1am san thuong dugc str dung dudi dang tiém bép, thudc hap thu rat
tt, dat ndng do thudc trong méu téi da 1a 30-90 phut, thoi gian ban huy (i) cua
thudc 2-3 gio. Trong cac trudng hop nguy kich khuyén cao nén tiém ven.

Thudc dao thai nhanh trong thoi gian 12-24 gio va hau nhu di qua than dudi dang
nguyén ven, phan nho tai hap thu qua cic dng luon va duoc lam dam dic lai trong
than va vi thé ciing 12 nguyén nhan gy doc cho than. Mot tac dung dang quan tim
khac la gay 1di loan can bang chirc ning nghe. Tac dung phu nay s¢ hét khi thoi khong
dung thudc. Cac khang sinh aminoglycozid ciing c6 thé c6 doc tinh than kinh.

Cac thuéc chu yéu: Gentamycin, Streptomycin, Neomycin, Kanamycin,
Paramomycin, Spectinomycin, Tobramycin, Sisomycin, Amikacin, Netilmycin,
Kasugamycin va Validamycin.

* SAN XUAT CAC AMINOGLYCOSID ( SINH TONG HOP )

- Cac KS aminoglycosid chu yéu duoc san xuit ra bang con duong 1én men ( da
téng hop dugc hau hét cac KS loai ndy bang con dudng hoa hoc nhung chua san xuét
duogc quy mé cong nghiép )

- Thanh phan chu yéu dé xay dung 1én khang sinh aminoglycosid 1a : phan cyclitol,
phan aminoglucoz/glucoz

Cong nghiép 1én men san xudt cac khang sinh aminoglycosid yéu cau dén oxy,
thuc hién & nhiét do 28-30 ° C, trong thoi gian 4-7 ngay. Thé tich cac thung 1én men
khoang 50-150 m’. St dung glucoz, tinh bot hoic dextran lam nguén cung cap
cacbon. Trong timg truong hop co cho thém cac nguyén t6 vi luong ( vi du san xudt
gentamycin can cho thém ion Co’". Luwong khang sinh thuong dat dwgc 1000-
4000mg/1lit ( truong hop steptomycin, kasugamycin, validamycin con cao hon mirac
nay ).

Thuong trong 1én men mdi mot chat thi bén canh thanh phan san phém chinh con
tao ra cac san pham phu. Thuong la nhiing chat ham lugng khong nhiéu, nhung lai co
cau trac, nhom chirc gan giéng nhau nén viéc tach phan 1ap 1a van dé can phai quan
tam.

Ngay nay viéc phan 1ap cac aminoglycosid hau nhu chi sir dung phuong phap trao
d6i ion. Tur dich 1én men cac khang sinh mang tinh bazo manh bén ving trong kiém,
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dugc hap phu qua nhya trao dbi cation bazo yéu ( Amberlite, IRC-50, BioRex-70,
Varion-KCG ) & gia tri pH trung binh, sau d6 v6i dung dich amoni hidroxi, bang k¥
thuat rua giai chon loc ﬂulhﬁn,hop hoat chat. Tiép tuc tinh ché, phan 1ap hoic tach
loai san pham phu bang su dung sac ky trao d6i ion.

Sau day 1a mot vi du vé san xuét streptomycin.

Bao tur Streptomycesgriseus gitr trong cat dugc say sang thach nghiéng rdi chuyén
sang binh lic tao binh giéng [méi trudong nhan giéng (%) : cao men bia (0,5); glucoz
(3); amoni sunfat (0,3); CaCO; (0, 6) KH,PO, (0,02); NaCl (0,25) pH=7 ]

Cay glong vao nobiu cap 1 627 °C, ¢6 thong khi, khi khuén ty thé du 16n thi chuyén
sang ndi u cap 2, nhan giong thém khoang 40 gio. Sau do chuyén sang ndi 1én men.
Duy tri cac thong s6: nhiét d6 1én men 27 °C, thong khi 0,5 I/phat/lit; pH moi truong =
8; thoi gian 95-100h ( dén khi ham lugng khang sinh khong tang) chuyén khdi dich
1én men sang ndi dém, thém nudéc mém va dinatri photphat dé tia ion canxi, loc. Dich
loc diéu chinh vé pH = 7 va cho di qua c0t trao ddi c6 chtra nhya cacboxylic (
Amberlite IRC 50 ) dén khi nhya d3 bio hoa streptomycin thi rira cot bang HCI hoic
H,SO,4 IN.

Dich phan ung hép phu duogc téy mau béng than hoat, loc. Dich loc lai cho di qua
cdt trao doi cationit ( KY-2-20) dé loai bo mudi khir mau bing than hoat. Loc, thu
duoc dich loc chtra streptomycin. Dich loc nay duoc cAt chan khong ( lién tuc) dé co
dic. Axit hoa dich ¢6 dic vai H,SO,4 dé tao mubi, thém than hoat, khir mau. Loc, dich
loc dugc loc qua mang loc sinh hoc dé loai chi nhiét t§ va vo trung hod. Dich loc dugc
nén vao may siy phun tao bot kho streptomycin sunphat. Péng lo trong phong vo
trung.

g. CAC KHANG SINH MACROLID
* MO DAU VA DOI NET VE LICH SU CUA NHOM KHANG SINH MACROLID

Khang sinh macrolid dau tién duoc phat minh nim 1950 d6 1a picromycin, ké sau
do la vao nam 1952 lai tim ra erythomycin mot khang sinh macrolid quen biét nhat va
quan trong nhit ngdy nay. Biét rang, cho dén nay trong nghia hep cua khang sinh
macrolid ngudi ta dd tim thay trén 200 hop chat.Cac khang sinh loai ndy chu yéu tac
dung trén gram (+).

Pic trung hoa hoc cac khang sinh macrolid 13 ¢c6 mot vong lactam 16n ( 12 dén 17
canh ), thuong 1a 12, 14, 15 hodc 16 nguyén tu), trén dai vong lacton nay cé phan
nhanh, vo1 da nhom chire, duoc gén két v6i cau tric dic biét cua duong trung tinh
(glucoz ) hodc dudng amin (aminoglucoz) bang lién két glucosidic.

- Liét ké vao nhoém nay con co polien-macrolid (Nystatin) c6 sb canh cua dai
vong khodng 24-44, monolacton, dilacton cé s6 canh dai vong 8-52,
macrotetralid.

- Khang sinh quan trong nhit trong nhom 1a erythromycin

* CAC VI SINH VAT SAN XUAT RA CAC MACROLID.

Céc khang sinh macrolid chi c6 cac chung thudc Actnomyces, nhu Streptomyces,
streptoverticillium va Micromonospora san sinh ra. Phan 16n cac macrolid duogc tao ra
v6i phitc gdm nhiéu (3-10) thanh phan. Cac khang sinh macrolid quan trong nhat dang
duogc st dung trong thuc té, nim tim ra ching, chung vi sinh vat san sinh ra khang
sinh dugc tong két lai trong bang 20-11.

Bang 20.11. Cdc macrolid tw nhién sir dung trong thuc té ndm va ching sinh vt
san sinh ra chung.
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Tén khang sinh | Nam diéu | Chung vi sinh vat san sinhra | Tac dung
ché

Erythromycin 1952 S. erythraeus, S. griseoplanus | G +

(4)

Carbomycin 1952 S.halstedi G+

Leucomycin 1953 Streptovericillium G+

kitasatoensis

Spiramycin 1954 S. ambofaciens G+

Oleandomycin 1955 S. antibioticus G+

Tylosin 1961 S. fradiae G +, Th.T.Y,T.A,
My

Josamycin 1967 S. narbonensisor. | G +, T.A

(Leucomycin A; ) Josemyceticus

Midecamycin** | 1971 S. mycarofaciens G+

Maridomycin** | 1973 S. hygroscopicius G+

Roasarammycin | 1973 Mic. Rosaria G+

Ivermectin 1978 S. avermitilis K, Th, T,Y

Ghi chu ( cua Bang 20.11)
* Cac thudc da khong con trén thi truong
** chi ¢ ¢ dang dan xuét axyl hoa ( axetyl, propionyl); G+: Gram duong; T>A
thirc an gia sac Th.T.Y : Thudc thi y, My: micoplasma; K: ky sinh tring.
* CAC TINH CHAT HOA HOC CUA CAC KHANG SINH MACROLID
. Dac tinh 1y, ho4 tinh
- La nhitng hop chit thin md, vi dang, hoa tan duoc trong dung moi hitu co.
- Do ¢6 phan duong amin nén c6 tinh bazo, dé tan trong axit nhung khong bén trong
axit.
- Phan tir luong tir 500-900, vong lacton dé thuy phan trong mdi truong qua kiém
hay qua axit.
. Cau trac:
Céac macrolid bao gdm hai phan: aglucon ( hodc genin) va phan dudng.
- Phén aglucon 14 vong lacton lon gbm 12 d&n 16 nguyén tir tao thanh vong 12
dén 16 canh, cdc nhém the trén vong co thé oxo, hydroxyl, metoxy, ankyl ( chu yéu la
metyl) formyl-metyl ndi doi va nbi doi lién hgp. Nhom thé formyl- metyl dic trung
cho c4c macrolit c6 vong 16 nguyén tir (16 canh), cdc nhém hydroxyl trong cac phan
tr cic hop chit thién nhién thuong dwoc axyl hoa ( véi cic nhém axetyl,
izopropanoyl, isobutanoyl, n-axyl...).
- Phin dudng: gdm cac dudng trung tinh (glucoz) va dudng amin (
aminoglucoz). Cac duong amin dua lai tinh bazo cho phén tir macrolid, cac duong bao
gém : desosamin, cladinoz, Oleandroz, mycaroz, forosamin, mycaminoz.
Ph4n nhém: Can clr vao sb nguyén tir cia vong 16n lacton dé phan nhom:
Vay c6 nhom vong 12, 14, 15, 16. M{t s6 macrolid quan trong trong nhom c6 thé théy
trong bang 20-12. Chi rat it khang sinh macrolid ty nhién thudc nhém 12 hay 15 canh
con lai dai bo phan 1a loai ( ¢6 trén 100 hop chit ).
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CAC KHANG SINH MACROLID BAN TONG HQOP

Cac khang sinh macrolid ban tong hop duoc diéu ché di tir mot s6 macrolid tir
nhién bang cach bién d6i mot sb nhom thé dé dat dugc muc tiéu 1a khic phuc nhing
nhugc diém cua chit khang sinh gbc vi du tir erythromycin A, khi thay doi mot sd
nhom thé tao ra cac chit ban tong hop bén hon véi axit da day, mé rong phd tac dung
va cai thién tinh chit duoc dong hoc:

Thay nhom oxo bang oxim thi thu dugc roxythromycin (20-272).

Thay nhém OH & C-7 bang nhém metoxy ( OCHj ), dugc clarithromycin (20-273)
Mo rong vong lacton ra thanh vong 15 nguyén tir (c6 chira mot nguyén tir nito ), dé
thay C=0 & vi tri 10 bang nhom -N-(CH;)CH, thi thu duoc azithromycin (20-274).

Thay CH; & C-9 bang flo thu duoc flurithromycin (20-275) bén véi axit.

Cong thuce ’ i
R R R

Erythromycin A (20-261) -OH -CH; cong thirc
Roxythromycin (20-272) -OH -CHj;

Clarithromycin (20-273)  -OCHj; - CHj

Flurithromycin (20-275) -OH  -F

Azithromycin (20-274) -OH -CH;

Dirithromycin (20-276) -OH -CH;

* CAC DAC TINH SINH HOC VA LAM SANG CUA CAC MACROLID
Phé tic dung :

- Céc khang sinh macrolid c6 phd tac dung twong di hep, nhay cam vdi cac vi

khuan

- Gram duong: Tu cau, phé cau, lién cau, truc khuan than, bach cau.

- Gram 4m: Lau ciu, mang ndo ciu.

- Trén mét sd vi khuan khac: Mycoplasma, Rickettsiae, Chlamydiae...

- Khong nhay cam véi phan 16n vi khuan Gram am, nhét 1a cac vi khuan gay

bénh duong rudt do khang sinh khé vuot qua mang té bao vi khuan va noi bao.

Tac dung phu : Cac khang sinh macrolid it doc, dung nap tbt va it co tac dung phu
(5-15%). Tac dung pho bién nhit 1a van dé tiéu hod ( dau bung, nén mua, ia chay), dac
biét 1a dung lidu cao va kich ung tai chd. Pé tranh diéu nay lic tiém can truyén
cham... Tac dung phu it gap 1a: 1én may day, tai diéc ( c6 phuc hoi).

Duoc dong hoc:

Céc khang sinh macrolid hip thu t6t & duong tiéu hod; vao co thé phan bd ¢ moi té
chirc, nhung tap trung cao hon ¢ cac mé ndi tang ( gan, phoi, than ), hanh nhén, tuyén
tién liét, xwong, rang, Pao thai yéu qua dudng gan, mat.

Vi cac dic tinh trén, cac khang sinh macrolid chi udng diéu tri cac nhiém khuan
do vi khuan tép trung cao.

Chi dinh: Cac khang sinh macrolid co6 tac dung tuong dbi gidng nhau ma trong cac
khang sinh macrolid thi erythromycin 13 quan trong nhat. Erythromycin dung dé diéu
tri cac bénh nhiém khuan nhu viém phe quan, viém rudt do Campylobacter, ha cam,
bach hau, viém ph01 va cac nhiém khuan do Legionella, viém két mac tré so sinh va
viém két mac do chlamidia ho ga, viém phdi, ( do Mycoplasma, Chlamydia, céc loai
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viém phdi dién hinh va ca Streptococus, viém xoang, phdi hop v6i neuomycin dé
phong nhiém khuan khi tién hanh phiu thuat ruét.

Erythromycin c6 thé dung cho cic ngudi bénh bi di tmg véi cac khang sinh p-
lactam va nén danh riéng cho nguoi bénh di tmg voi penicillin. Co thé dung thay thé
cho penicillin trong du phong dai han thip khép cap.

Pham vi sir dung ciia mét sé khdang sinh macrolid khdc nhau:

Trong diéu tri cho nguoi thi erythromycin 1a khang sinh macrolid quan trong nhat.
h401nanlch1cmlsmlxuatnxntan

Spiramycin chu yéu chi gi6i han dung cho tha y. Con st dung cho ngudi & mot sd
nuée chau Au va cac nudec Nam My d3 bi han ché.

Céc khang sinh macrolid méi nhat nhu midecamycin, maridomycin thi y nghia sur
dungcuachungconchuaduocxacdnﬂlnuncachchacchan cac thude ndy chi moi sir
dung & mot s6 nudc.

Tylosin thi chi st dung cho thu y, dé diéu tri cac bénh duong ho hap gy ra 0 gava

lon boi Mycoplasma, cing nhu sir dung trong san xuét thirc 4n gia stc, gia cam voi
muc dich tdng trong ( cu ph01 tron 100g/1 tan thic an). Ngoai ra tylosin con dugc sir
dung dé bao quan thuc pham.
Céc khang sinh macrolid ban tong hop dugc diéu ché ra v6i muc dich 1am ting d6 bén
virng, cai thién mui vi, cai thién vé tinh chat duoc dong hoc ( hép thu tot hon, tac dung
dai hon, ddm bao ndng d6 cao trong mau...vv). Cac din xuat diéu ché ra chu yéu bang
phan ing axyl hda nhu tao stearat, lactobionat, succinat, hodc axetat, propionat...vv.

Hop chét khang sinh macrolid ban tong hop nita 13 roxithromycin, 1a din xuit oxim
cua erythromycin, c6 nhiéu dic tinh vu viét, dang c6 nhiéu htra hen trong diéu trj.
* CO CHE TAC DUNG, LIEN QUAN CAU TRUC-TAC DUNG
* Co ché tac dung:

- Ngin can sinh tong hop protein

- Ngin can gin két ciia tRNA - ngin can mic xich peptid.
* Lién quan cau tric tac dung

- Phan tir c6 tac dung néu chtra ca hai thanh phan ( aglucon 1an thanh phan duong
hodc amino-dudng.

- V61 cac macrolid c¢6 vong 14 thi khi este hod nhom OH, hidrazon hoa, oxim hoa
khong 1am thay d6i tinh chat tac dung.

- Nhom dimetylamino 1a diéu kién tién quyét cho tac dung khang sinh
* SAN XUAT ( SINH TONG HOQP)

- Chung vi sinh vét dé sinh tong hop erythromycin 1a S. erythracus
- Pai vong duoc xay dung tir : axetat, propionate, butyrate hodc glucolat gin v&i nhau
theo kiéu dau dudi
- Thanh phan duong: tir gluco, N-metyl, C-metyl ctia nhém methiomin
- Thanh phén moi trudong: tinh bot, bdt dau nanh, mudi amoni.
- Nhiét d¢ lén men 25-28°C
-pH=28-9
- Xt 1y tinh ché; Loc; chiét vai etyl, butyl axetat.
- Tinh ché qua cot.
* Cac khang sinh macrolid chinh
- Erythromycin
- Oleandomycin
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- Spiramycin
* Cac khang sinh ban tong hop chinh
- Mydecamycin
- Josamycin
- Azithromycin
- Clarithoromycin
h. KHANG SINH LINCOSAMID
Trong nhom nay co6 lincosamid ( 20-279), day la khang sinh ty nhién dugc phan
1ap ra tur moi truong nuodi céy Streptomyces linconensis vao nam 1962 va clindamycin
(20-280) la ché pham bén tong hop di tir licomycin. Cac khang sinh nhom lincosamid
c6 phd tac dung va co ché tac dung rat giong cac khang sinh macrolid ( erythromycin,
okmwomwmn)MNngamchMJHmcmm
Tinh chat hoa 1y cta cac khang sinh lincosamid:

- C6 phan dudng nén dang ty do tan trong nudc

- Khéng hip thy UV nén dinh lugng bing sic ky long ( HPLC)

Pho tac dung

Tuong ty khang sinh macrolid ca vé phd va co ché tac dung nhung céac licosamid

c6 mot s6 dic diém riéng;

- Rét nhay cam v&i Haemophilus; nhay cam vo1 Clostridium perfringens nhung
khong nhay cam véi chung vi khuan rudt Clostridium difficile, loai c¢6 doc t6
gdy viém rudt két mang gia.

- Nhay cam véi vi khuén yém khi né1i chung, loai co ngué)n géc rudt va sinh duc
noi riéng nén thuan loi khi dung lincosamid dé diéu tri nhiém khuan ving bung
va vung chau.

- Stapphylococcus aureus nhay cam va it khang lai cac khang sinh lincosamid,
diéu nay tao thuan loi khi can thay thé khang sinh p-lactam trong diéu tri.

- Clandamycin con nhay cam v6i mot vai dang ky sinh tring sét rét.

- Khong nhay cam v6i1 Neisseria va Strrep.faccalis.

Su khang cta vi khuan

- Co su khang chéo axit gitra lincomycin véi cac khang sinh macrolid
Tac dung khong mong mudn

- Viém rudt két do ¢ 1 sb ching vi khuan khéng chiu tac dung cua lincomycin
san xuét ra doc té nong do cao gy viém.

Tﬁnhchétduchénghoc

- Hép thu tot & duong rudt, dao thai qua mat- rudt 60%

Céc ché pham dai dién

- Lincomycin.HCl 1o 0,5g x 2 1an / ngay ( tiém bép )

- Clindamycin phosphate este. Udng hodc tiém bép, tinh mach 0,6 - 2,7 g/ ngay

i. KHANG SINH POLYPEPTID ( DA PEPTID)

La céac chit c6 cdu tric peptid, ¢6 tac dung khang khuan, dugc chiét sudt tir moi
truong nudi cdy mot sé chung cta Strreptomycin va Bacillus. Hién dung trong diéu
tri c6 cac chit polymucin B, colistin, grammicin, tyrothridin va bacitracin.

k. POLYMYCIN B SUBFAT
Polymycin B duoc chiét suit ra tir moi trudng nudi cy Bacillus polymyxa véi

thanh phan gdbm polymycin B, B,.
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Polymycin B;, B, 1a N-monoaxyl-decapeptid gdm vong peptid 7-axit amin ndi
v6i mach nhanh ciing 13 mot peptid 3 aminoaxit dugc két thuc bang gdc N-axyl
(OC-R).

San pham duoc dung 13 hdn hop cua polymycin B, + B, & dang mudi sunfat.

’Y-NHZ ’Y—NHZ

Dbu -| Thr - Dbu |— COR
’Y-NHZ ’Y-NHZ ’Y—NHZ

Dbu - Dbu - Thr - Dbu - Dbu - D-Phe - D-Leu

|
(Dbu = axit a,y - diaminobutyric)
Polymyxin B, (20-281), R-CO: (+)- 6- methyloctanoyl
Polymyxin B, (20-282), R-CO: 6 - methylheptanoyl
San xuat :
- Nubi cay Bacillus polymyxa trong méi trudng va nhiét do thich hop
- Loc léy dich 1én men, thém phu gia tao phuc két tua véi polymyxin, loc thu can
va rira bang nudc.
- Hoa cin vao dung dich mudi sunfat ctia mot amin béo mach thiang, ngin trong
ancol: polymycin B sunfat dugc tao ra, loc tinh thé, két tinh lai thu san phém 1a hon
hop polymycin By, B,, bot tring nga, rat tan trong nudc, it tan trong con.

Pho tac dung :

Hau nhu khong c6 tac dung trén vi khuan Gram (+), trén vi khudn Gram (-): nhay
cam v&1 Aerobacter, E. coli, Haemophillus, Klebsiella, Shigella, hau hét Vibro va
Yesinia.

Chi dinh :

Thay thé cac khang sinh cung phd tic dung khi cac khang sinh nay khong con hiéu
qua, trong cac trudng hop viém ndo, viém dudng tiét niéu, nhiém tring mau do vi
khuan Gram (-), nhay cam véi polymycin B.

Liéu dung :

Ngudi 10n, tré em tiém 3 mg/kg/24h, chia 4 1an.

- Dung ngoai : Thuong dung phéi hop véi neomycm gramicidin diéu tri nhiém
khuén da, dic biét do truc khudn mu xanh, dang thudc m& 0,05 - 0,1 %.

Ddc tinh:

- Suy than

- Than kinh : di cam chén tay va ving quanh miéng, chong mat, trang thai kich

thich, mat phuong hudng, giam luc co, mét phan xa gan.

- Suy hé hép: 1iét ho hip do tc ché than kinh co.

1. COLISTIN SUNFAT
Ng};én géc:
Colistin dugc ldy tir moi truong nudi ciy Bacillus Colistinum phan 13p tir dt cua Nhat
Ban. Hién nay van san xuét colistin 1én men loai chung nay.
Céu tric:

Colistin ¢ cdu triic gan gidng v&i polymycin nhung thir ty cac axit amin c6 khéc
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Colistin A, B (‘hay con goi la Polymycin EI, E2) 1a bot min mau anh vang, khong
mui, bén trong khong khi va pH axit khong bén & pH ki€ém. D¢ tan trong nudc, khong

tan trong axeton, ete. v-NH, v-NH,
v-NH, v-NH, L-Dbu- Thr - L-Dbu, - COR
[l J) v-NH, | |
L-Dbu - L-Dbu - Thr - L-Dbu v L-Dbu !- D-Leu - D-Leu

|
| ( Dbu = axit o,y - diaminobutyric) !
Colistin A (20-284), R-CO: (+) - 6 - methylloctanoyl (Polymyxin E,)
Colistin B (20-285), R-CO: 6 - methylheptanoyl (Polymyxin E,)

Phd tac dung :

Phé tac dung twong tu polymycin B nhung hiéu lyc thdp hon, khéng tac dung voi
Klebciella pneumonia, Seratia marcessceus, E .coli va Shigella. Dung trong diéu tri
cac nhiém khuan ngay cam, dung ngoai dung dich 0,3 % diéu tri nhiém khuén tai
ngoai; thuong phdi hop voi neomyein.

Thudc it bi vi khuan khang; doc tinh nhu polymyxin B, chu y doc v6i than nhat 1a
st dung cho tré em.

Chi dinh:

Chi sir dung khi khong dung duoc cac thude khac trong cac diéu tri sau:

- Diéu tri nhiém khuan dudng tiéu hoa

- Nhiém khuén ning do vi khuan Gram (-), nhiém khuan huyét, viém mang nio,
nhiém khuédn than, nhiém khuin dudng niéu-sinh duc do cac vi khuan nhay
cam( dung theo duong ti€ém)

- Diéu tri nhiém khuan duong ho hap

- Diéu tri nhiém khuén tai ngoai ( nho vao tai)

m. GRAMYCIDIN

Nguén géc:

Gramycidin dugc chiét ra tir dung dich nudi cdy Bacillus brevis. Ché pham 1a
mot hdn hop khang sinh polypeptid c¢6 4 déng phin gramicidin A, B, C, D ma
trong d6 thanh phan chu yéu (87%) 13 gramicidin A. Gramicidin dugc cdu tao 1a
mot polypeptid tir 15 aminoaxit déng vong, phan nhanh luan phién, dang L,D.

D-Val-Val-D- Val-Ala-D - Leu - Ala - Gly - Val - CHO

Trjp -D-Leu-Trp-D-Leu-Trp-D -Leu- Trp - NH,-CH,CH,OH
20- 286 ( Valin- Gramicindin A )

Thanh phan ché pham duoc dung: Gramicidin A (87,5%); B (7,1%); C (5,1%);
D (0,3%); 1a bot két tinh mau tring nga, khong mui, khong tan trong nudc, ete
cacbua hidro. Tan trong etanol, piridin, axit axetic, tao dung dich keo vd1 nude.

Cong dung : Do khong tan trong nude, bi dich co thé 1am mat hoat tinh, doc
tinh cao, nén khong dung diéu tri nhiém khuan toan than. Thuong két hop véi cac
khang sinh nhay cam voi vi khuan Gram (-) nhu polymycin B, neomycin diéu tri
nhiém khuan da va méit. Thuéc m& tra mat néng do gramicidin 0,0025% ( trong
thanh phan phdi hop vdi polymycin B).
r. KHANG SINH NHOM RIFAMYCIN
Nguén géc:
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Tir méi trudng nudi cay Streptomyces mediteranei phan 1ap duge mot sb hop
chat khang sinh c6 hiéu lyc khang khuan thap d6 13 rifamycin B, O, S, X. (20-287,
20-288, 20-290 )

Cong thure chung:

Tir cac khang sinh tu nhién (20-287) - (20-290) nguoi ta di ban tong hop ra céac
khéng sinh khac c6 hoat Iyc manh hon va dugc dung trong thuc té didu tri d6 1a :
rifamycin SV (20-201), rifamide (20-292), rifampin (20-293); rifapentin (20-294);
rifabutin (20-295); rifaximin (20-296).

R R R
Rifamycin B (20-287, -OH  -OCH,COOH -H 1960
Rifamycin O (20-288), =0 -(1,3-dioxolan-4-on)-2-yl -H 1967
Rifamycin S (20-289), =0 =0 -H 1960
Rifamycin X (20-290), =0 =NNO -H 1961
Rifamycin SV (20-291), -OH OH -H 1960
Rifamide (20-292), -OH  OCH,CON(C;,Hs), -H 1963
Rifamipin (20-293), -OH OH cong thuc 1966
Rifapentine (20-294), -OH OH cong thirc 1976
Rifabutin (20-295), =0 cong thuc cong thuc 1979
Rifaximin (20-296), -OH  coOng thuc cong thirc 1981

Céc hop chét trong nhom c6 phd tac dung cling nhu co ché tac dung gan giéng nhu
nhau.

Trong sd cac khang sinh trong nhém nay thi rifamycin hay con goi 1 rifampin
(20-293) 1a da duoc str dung nhiéu nhat.

p. RIFAMPICIN.

Rifampicin 13 khang sinh ban téng hop st dung nhiéu nhét, phd bién nhat cua
nhom, st dung trong diéu trj bénh lao, bénh phong.

Rifampicin. (20-293) ¢6 tén goi rifampin, rifadin la rifamycin SV (20-291) gan
nhom thé (4-metyl-1- -piperazinyl ) imino metyl vao vi tri C-3 thay H. Sy thay d6i nay
1am cho rifampicin c6 nhiéu wu diém so véi rifamycin SV: hap thu tot & dudng tiéu
hoa, chiu dugc axit da day nén c6 thé dung dugc bang duong udng, thoi gian tac dung
kéo dai hon. Vi vay rifampicin 1a ché phim duoc dung pho bién nhat.

- Tinh chit vat Iy hoa hoc: trong dung dich khong bén, lién két este dé thay phéan

- Co ché tac dung: trc ché enzim tong hop RNA phuy thuéc DNA cuia vi khuan

- Duogc dong hoc : hau nhu 100% hap thu theo duong ti€éu hoa

- Phd tac dung

Rifampicin 1a mot khang sinh phd rong, invitro cé tac dung t6t v6i cau khuan
Gram (+) va Gram (-) nhung hi¢u qua lam sang chua dugc khang dinh.

Rifampicin. Nhay cam véi hau hét cac vi khuan Gram (+), manh nhét trén
Staph. Pyrogens, Strrep. Pyrogens va Strep. Viridans; tic dung trén mot sé vi
khudn Gram (-): H.influenza, Neisseria. Dic biét nhay cam véi Mycobacterium
tuberculosis va Myco. Leprae ( truc khuan lao va phong ). Tuy nhién cac vi khuéan
nhay cam lai khang lai rifampicin rat nhanh, trir tryc khuan lao va phong, vi I& d6
hién nay rifampicin it dugc dung diéu tri rong rii ma chi yéu chi sir dung trong
phac d6 phdi hop diéu trj lao va phong: (Piéu tri lao: INH + rifampicin + Dapson;
diéu tri phong: Rifampicin + Dapson).
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Rifampicin ciing con dugc dung dy phong viém mang ndo, viém phdi do
H.influenza. mot s6 dang nhiém khuéan do Neisseria.
Chi dinh
- Diéu tri lao két hop voi1 céac thude tri lao khac nhu INH, dapson. Ethambutol,
streptomycin.
- Diéu tri bénh phong: két hop véi Dapson
- Mot s6 chi dinh khac
+ Viém mang ndo do Heamophilus influenza va Neisseria meningitides
+ Diéu tri nhidm khuan ning do cac Staphylococcus ké ca cac chung da khang
methicillin va da khang.
+ Nhiém Mycrobacterium khong dién hinh ¢ nguoi bi AIDS ciing phai phdi
hop vai cac thudc khang khuan khac ciing giéng nhu diéu tri lao.
Chédng chi dinh
- Man cam véi rofampicin
- Réi loan chuyén hoa perthytin & nhimg nguoi nhay cam do mét co ché lién
quan to1 vige gdy cam ing enzim Cytochrom P450 & gan.
s. NHOM KHANG SINH CHONG NAM
Céc khang sinh nay khong tac dong trén vi khuén chi tac dung 1én nim.
* PHAN LOAI
C6 loai c6 ngudn gdc sinh hoc, c¢6 loai co ngudn gdc tong hop héa hoc
Ngudn gde sinh hoc gdm co:
- Céu trac thudc nhom polyen: nystatin (20-297), amphotericin (20-298)
- Grisepfulvin (20-299)
* Ngudn gbc tong hop
- S5-flu-cytosine
- Dan xuét imidazol clotrimazole, miconazole, ketoconazole, itraconazol vv...
Trong chuong trinh nay chi dé cap cac thude c6 ngudn gde sinh hoc, con cac thude
téng hop s& dugc dé cap toi trong chuong cac thude khang nam.
q. NYSTATIN (20-297) VA AMPHOTERICIN B (20-298)
Nystatin (20-297) 1a hop chat dugc ching strreptomycin noursei, S. aureus va mot
s0 chung Strreptomyces khac san sinh ra, con amphotericin (20-298) do chung
Streptomyces nodosus san xudt ra, ca hai déu c6 ciu truc gan giéng nhau chi c6 khac
nhau v& vi tri mot s6 nhom thé trong hop chat. Ca 2 déu thudc nhém ciu trac polyen
vongd lacton 36 canh 1a loai dac bi€t ctia macrolit
- Sy khac nhau gitra natamycin, nystatin va amphotericin B vé s6 lién két doi
- Duoc ly va co ché tac dung 1a thudc khang nam pho rong
- Co ché tac dung ga két véi sterol cuia mang té bao nim
- Chi dinh du phong va diéu tri nAm & da va niém mac ( miéng, duong ti€u hoa,
am dao).
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CHUONG 3. THUOC TAC DUNG TOI HE THAN KINH THUC VAT

3.1. Ciu tao va hoat dpng cia hé than kinh thic vit

Phan cua hé than kinh phuc vu cho su bao ton, sinh san va sinh truong cua co thé duoc goi la
hé than kinh thuc vat. Hé than kinh thuc vat truc tiép diéu khién hoat dong cua cac co quan
tim, mach mau, ti€u hoa, ho hép, bai tiét va sinh san. Hoat dong cua cac bo phan néu trén co
lién quan dén cac hoat dong ngoai y mudn, n6 cé vai tro didu hoa dé giir cho co thé giir duoc
sy 6n dinh trong khi moi truong séng ludn ludn thay ddi. Do tinh doc 1ap it nhiéu khong phu
thudc mot cach tuyét ddi vao hé than kinh trung uong cua nd nén hé than kinh thuc vat con
duoc goi 1a hé than kinh ty dong.

Heé than kinh thuc vat c6 ca phan trung wong va phan ngoai bién

He¢ than kinh thyc vat hinh thanh tir nhiing trung tAm trong ndo vao tily séng di téi cac tang
(gan, than, lach ...) mach mdu va co tron. Trudc luc té1 cdc co quan thu nhan, cac soi nay
déu dung lai tai hach sinap. Vi vay, co6 so1 trudc hach (hay tién hach) va c6 soi sau hach (hay
hau hach). Khac vé6i cac bd phan do hé than kinh trung wong diéu kién, cac co quan do hé
than kinh thuc vat chi phdi van c6 thé hoat dong khi cit dit nhitng soi than kinh din dén
chung.

Heé than kinh thyuc vat dugc chia thanh hai hé: hé giao cam va hé phé giao cam. Hai hé nay
khac nhau ca vé giai phau va vé chirc phan sinh Iy, chung chi phéi 1dn nhau.

V& mit giai phéu, hai h¢ nay c6 dac diém khéc nhau:

Vé diém xuét phat:

Heé giao cam xudt phat tir nhimg t& bao than kinh sing bén cua tiiy song tir dot sdng 6 tha
bay dén dbt song lung thir ba (Co-Ls).

Heé pho giao cam xuat phat tir ndo, hanh nio va tuy cing. O ndo gita va hanh nio, cic soi
pho giao cam di cing voi cac ddy than kinh trung wong: day III di vao mat, day VII vao cac
tuyét nudc bot, ddy X vao céc tang trong nguc va trong 6 bung. O tily ciing, xuit phat tir dot
song cung tht I dén thir IV (S,-S4) dé chi phdi cac co quan trong hd chiu.

V& hach:

H¢ giao cdm: c6 ba nhom hach:

Nhom chudi hach cdt song nam ¢ hai bén c)t song.



Nhom hach trude cot séng gém hach tang, hach mac treo va hach ha vi déu nam trong b
bung.

Nhom hach tin cing gdm nhimg hach ndm canh truc trang va bang quang.

H¢ pho giao cam:

Céc hach nim ngay canh hay trong thanh co quan.

V& soi than kinh:

Hé giao cam: mdt soi tién hach thudng tiép ndi véi khoang 20 soi hdu hach cho nén khi kich
thich giao cam thi &nh hudéng thuong lan rong.

Hé phé giao cam: mot soi tién hach thuong chi tiép ndi véi mot soi hau hach cho nén xung
tac than kinh thuong khong lan xa hon so v&i xung tic giao cam. Tuy nhién ddi véi day X

thi & dam ndi Auerbach va Meissner (duoc goi 1a hach) thi mot soi tién hach duoc tiép ndi
v6i1 khoang 8000 so1 hau hach.

Vi hach nam ngay canh cac co quan nén cac sgi hau hach pho giao cam thuong rat ngan.
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Vé mit chirc phan sinh Iy: Chtic phan sinh 1y cua hai hé giao cam va pho giao cam trén cac

co quan noi chung la doi khang nhau.



Khi ta kich thich cac day than kinh (trung wong va thuc vat) thi & diu mat cta cac day d6 s&
tiét ra nhirng chat héa hoc lam trung gian cho su dan truyén giita cac day tién hach véi hau
hach, hoic giita day than kinh véi cic co quan thu nhan. Chat hoa hoc 1am trung gian cho sy
dan truyén d6 goi la chit dan truyén than kinh hay chét trung gian hoa hoc.

Heé thdng than kinh ctia nguoi c6 hang chuc ty noron. Sy thong tin giita cac noron d6 ciing
dua vao cac chit dan truyén than kinh. Céac thudc anh hudng dén chirc phan than kinh
thudng 14 thong qua céc chat dan truyén than kinh d6. Chat din truyén than kinh ¢ hach giao
cam, pho giao cam va hau hach pho giao cam déu 1a acetylcholin, con ¢ hau hach giao cam
14 noradrenalin, adrenalin va dopamin (goi chung 14 catecholamin). Cac chat dan truyén than
kinh tic dong dén mang sau xinap lam thay d6i tinh thim ctia mang véi ion Na +, K+ hoic
Cl- do d6 gay ra hién tuong bién cuc (khtr cuc hodc uu cuc hoa). Ion Ca++ dong vai tro quan
trong trong sy giai phong chat dan truyén than kinh.

Hinh 3.1. Sinap va chat trung gian hoa hoc

Céc chat dan truyén than kinh dugc tong hop ngay tai té bao than kinh, sau d6 dugc luu trix
duéi thé phtic hop trong céac hat dic biét nim & ngon day than kinh dé tranh bi pha huy.
Duéi tac dung cua nhitng ludng xung tac than kinh, tir cac hat du trir d6, chat din truyén
than kinh duoc giai phong ra dudi dang tu do, c6 hoat tinh dé tac dong téi cac receptor. Sau
d6 chiing dwoc thu hoi lai vao chinh cac ngon day than kinh vira giai phong ra, hodc bi pha
huy rat nhanh béi céc enzym ddc biét. Acetylcholin bi cholinesterase thuy phan, con
noradrenalin va adrenalin thi bi oxy hoa va khir amin béi catechol - oxy- methyl- transferase
(COMT) va mono - amin- oxydase (MAO).

Mot s6 diéu dic biét dang ghi nhé trong hé thin kinh thyc vat la:

Day giao cam di toi tuy thuong than khong qua mot hach nao ca. O tuy thuong than, ddy nay
tiét ra acetylcholin dé kich thich tuyén tiét ra adrenelin. Vi vay, thuong than dugc coi nhu
mot hach giao cam khéng 16.

Céc ngon day hau hach giao cam chi phéi tuyén md hoi déng 18 phai tiét noradrenalin, nhung
lai tiét ra acetylcholin.

Céc day than kinh van dong di dén cac co xwong (thudc hé than kinh trung uong) ciing giai

phong ra acetylcholin.



Trong ndo, cic xung tac gitta cac noron ciing nho acetylcholin. Ngoai ra con ¢6 nhimg chat
trung gian hoa hoc khac nhu serotonin, catecholamin, acid - gama- amino- butyic (GABA)...
Hé théng thin kinh thuc vat trong nio:

Khong thé tach roi hoat dong cua h¢ than kinh trung wong voi hé than kinh thuc vat. Gitta 2
hé ludn ludn c6 mbi lién quan chit ché véi nhau dé dam bao tinh théng nhét cia co thé.
Nhitng mbi lién quan d6 di va dang dugc tim thiy & ving dudi ddi, hé vién (systema
limbicus), hdi hai ma (hyppocampus), 1a nhitng noi cé cac trung tim diéu hoa than nhiét,
chuyén héa nudc, duong, md, diéu hoa huyét ap, noi tiét, hanh vi...

Trong hé than kinh trung wong ciing da thiy cac chat dan truyén than kinh va céc receptor
nhu cua hé théng than kinh thuc vat ngoai bién.

3.2. Phan loai cic thudc hé than Kkinh thue vat

C6 hai cach phan loai:

Phan loai theo phuong dién giai phau va sinh Iy

Thubc cudng giao cam (sympathicomimetic): nhimg thudc c6 tic dung gidng nhu tic dung
kich thich giao cam.

Thubc cudng phéd giao cam (para - sympathicomimetic): nhing thudc c6 tac dung giéng nhu
kich thich pho giao cam.

Thudc huy giao cam (sympathicolytic): thudc co tic dung kim him tic dung cua giao cam.
+Thudc hity pho giao cam (parasympathicolytic): thude c6 tac dung kim ham tac dung pho
giao cam.

Phan loai theo phuong dién dugc 1y:

Nhu ching ta da thiy, hoat dong ctia than kinh 14 nhd ¢ nhimg chét trung gian héa hoc, cho
nén cach phan loai va goi tén theo giai phiu va sinh Iy khong néi 1én dugc day du va chinh
xac tac dung cua thude.

Vi vay, mot cach hop 1y hon ca, ding vé phuong dién dugc 1y, ta chia hé than kinh thyc vt
thanh 2 hé. Céc thudc tac dung trén h¢ than kinh thyuc vat cling mang tinh dac hi¢u, tic dung
chon loc trén cac receptor riéng ddi v6i ching.

Hé phan tng véi acetylcholin, goi 13 hé cholinergic (gdm céc hach giao cam, pho giao cam;
hau hach phoé giao cam; ban van dong co van; mdt sb vung trén than kinh trung wong).

He¢ phan tng v6i adrenalin, goi 1a hé adrenergic (chi gdbm hau hach giao cam).



Céc receptor cua hé cholinergic con dugc chia lam 2 loai:

Loai nhan cac day hau hach (vi du tim, cac co tron va tuyén ngoai tiét) con bi kich thich boi
muscarin va bi ngirng ham baoi atropin, nén dugc goi la hé cam thu véi muscarin (hay hé M).
Loai nhan day tién hach con bi kich thich béi nicotin, nén con duge goi la h¢ cam thu véi
nicotin (hay hé N), hé nay phuc tap, bao gdm cac hach giao cam va phé giao cam, tuy
thugng than, xoang dong mach canh (bi ngung ham bdi hexametoni) va ban van dong co van
thudc hé than kinh trung wong (bi ngirng him béi d - tubocurarin).

Ciing trén nhitng co sé tuong tu, cac receptor cua h¢ adrenergic dugc chia lam 2 loai: alpha (
a) va beta (B).

Céc thudc kich thich c6 thé tac dong theo nhimg co ché:

. Tang cudng téng hop chat dan truyén than kinh

. Phong toa enzym phan huy chit din truyén than kinh

. Ngin can thu hdi chat dan truyén than kinh vé& ngon day than kinh.

. Kich thich tryc tiép cac receptor

Méi lién hé ctia hé thdng than kinh ngoai bién co thé thay trong so db sau:

Dan truyén xinap & than kinh

ngoal bién
Trung gian acetylcholin Trung gian noradrenalin
{cholinergic) (adrenergic)
He nuJ’scnnmci M) He nu:qunc (N)
I
v v v
Hau hach pho  Hach thye vat Covan Hau hach giao cam
120 cam |

Rcceplc—[ o Rece}m B

Ciic thuéc iic ché co thé la:
- Ngin can tong hop chit din truyén than kinh
- Ngin can giai phong chat dan truyén than kinh

- Phong toa tai receptor.



3.3. Cdc thubc tic dung trén hé than kinh thue vit.

Tuy thudc thude tac dung téi hé cholinergic hodc adrenergic ma chia thanh hai nhém chinh
sau:

3.3.1 Céc thudc tac dung I1én hé cholinergic

Céc thudc thuéc nhém nay con duge phan ra theo dic tinh tiép nhan chung cia receptor.
Loai receptor d6 bi kich thich bdi muscarine (h¢ muscarinic M) hay boi nicotine (hé
nicotinic N).

3.3.1.1. Cac thudc tac dung 1én hé muscarinic (hé M)

Tuy thudc vao tac dung kich thich hay kim ham cua thudc 1én hé¢ M ma ta ¢6 thudc cuong hé
M hay ngirmg ham hé M.

1. Céc thuéc cuong hé M (cwong hé pho giao cam)

Céc thudc nay co tac dung kich thich cac té bao than kinh h¢ M gidng nhu chét trung gian
hoéa hoc acetylcholine hodc ¢6 tac dung 1am ting hoat héa acetylcholine & trong té bao, ngin
can viéc thuy phan cta acetylcholine bang viéc lam té liét cic emzim cholinesterase, két qua
truc tiép 1am cho ndng do acetylcholine ting 1én va duy tri kéo dai.

Céc thudc cudong hé M thuong duge str dung bao gdm cac nhém hop chit sau: Acetylcholine
(3-1) va cac din xuit: bentanechol (3-2), cacbachol (3-3), metacholine (3-4), oxaproponium

(3-5), muscarine (3-6), pilocarpine (3-7), furtretonium-propionat (3-8), oxotreponium (3-9).
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CH;COOCH,CH,N(CHj); HyN——C —C——CHyN(CHy)s
3-1: acetylcholine CH,
3-2: betanechol
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3-5: oxaproponium
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CH_CH2N(CH3)3
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ﬁin IL 3-6: muscarine
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@
S /i CH;0CH,CH,N(CH;);
3-7: pilocarpine (Pilocapinum) 3-8: furtretonium-propionat
Acetylcholine 1a mot chat trung gian hoa hoc quan trong trong co thé ngudi va dong vat,
duogc tong hop tir choline va acetyl coenzim A véi xuc tac enzim choline-acetyltranferase, né
duoc soi sau hach pho giao cam tiét ra tir cac ngon cac soi tiét cholin (thén kinh van dong,
xuong co, soi trudc hach phé giao cam va phod giao cam). Sau khi tong hop, acetylcholine
dugc luu trir trong cac nang dudng kinh khoang 300-600A° & ngon day cholinergic dudi
dang phirc hop khong hoat tinh. Duéi anh huéng cua xung thin kinh va cia ion Ca®,
acetylcholine dwogc giai phong ra dang ty do, luc d6 nd dong vai trd mot chét trung gian hoa
hoc, tac dung 1én cac receptor cholinergic & mang sau sinap, roi bi thity phdn mat hoat tinh
rat nhanh duéi tic dung cia enzim cholinesterase dé thanh cholin va axit axetic.
Qua trinh téng hop acetylcholine ¢6 thé b (rc ché bai hemi-cholin, con doc t cua vi khuan
batulinus trc ché viéc giai phings acetylcholine ra dang tu do.
Tac dung duoc Iy cua acetylcholine:
V6i lidu thap (10mg/kg tinh mach cho ché), cha yéu 1a tic dung trén hau hach phé giao cam

(hé muscarinic): lam cham nhip tim, gidm mach, ha huyét ap, tang nhu dong rudt, co thit



phé quan, gay con hen, co thit dong tir, ting tiét dich nuéc bot va md hoi. Atropne lam mét
hoan toan nhiing tac dung nay.

Véi lidu cao acetylcholine kich thich cac hach thuc vat tiy thuong than (hé N), lam tang
nhip tim, co mach ting huyét ap va kich thich ho hip.

Ap dung lam sang:

Vi acetylcholine bi pha huy rt nhanh trong co thé nén it duoc dung trong lam sang. Chi
dung dé lam gidn mach trong bénh tim tai ddu chi (bénh Raynaud) hodc cac biéu hién hoai
tur.

Tiém duéi da hodc tiém bap 0,05 — 0,1g, mdi ngay 2-3 lan.

Téng hop:

Acetylcholine duoc tong hop bang viéc acetyl hoa dimetylamino-etanol bang acetyl clorua
hodc anhidric acetic sau d6 cho este thu duge tao mudi véi metyl clorua dé duoc
acetylcholine clorid.

CH;COCl1 + HOCH,CH,N(CH;); ———» CH3COOCH,CH,N(CH;),——>

CH,Cl @
__— 3  CH;COOCH,CH,N(CH;),€l

Acetylcholine chloride
Betanechol (3-2), cacbachol (3-3) 1a dan xudt cacbamat, c6 thoi gian tac dung kéo dai hon do
cac thube nay khong bi enzim cholinesterase phan huy.
Bentanechol tic dung chon lgc trén éng tiéu hoa va tiét niéu, dung dé diéu tri chudng bung,
day hoi va bi dai sau khi md (udng 5-30mg, 3-4 1an mot ngay). Con cacbachol ding dé chira
bénh tang nhan ap, nhé dung dich 0,5-1%.
Cacbachol con dugc dung lam cham nhip tim trong cadc con nhip nhanh kich phat, r6i loan
tudn hoan ngoai bién (viém dong mach, bénh Raynaud), tdo bon, truéng bung, bi dai sau md.
Ubng 0,5-2mg/ngay. Tiém duéi da 0,5-1,0mg/ngay.
Téng hop:

H H H H
(HyC),N—C —C——0OH + CO(Cl) ——» (HsC)N—C'—C——0COCI ————>

R R
NH3 H, H CH3C1 ® Ho H
——~ » (H3C)yN—/—C —C——OCONH, ——— > (H3C)3N@_C —C——OCONH,
Cl
R R



R = CHj3;: bentanechol; R = H: cacbachol

2. Cdc thuéc ngung ham hé muscarinic (h¢ M) hay con goi la cac chit huy pho giao cam
(parasympatholiticum)

Tac dung huy phé giao cam c6 dugc la do ngan can tac dung cua acetylcholine giai phong ra
mot cach sinh ly & trong céc dau day thyc vat thu cam. Cac chét co tac dung kiéu nay gém
co:

Céc hop chit ancaloit nhan tropan: bao gdm atropine (3-9), scopolamine (3-10).

Céc hop chit tong hop c6 bd khung tropan gdm homatropine (3-11)

Céc hop chat tong hop khong c6 bd khung tropan d6 13 propanthelin bromide (3-12),
methantheline bromide (3-13)

CH /CH3
N
OH TH
CH, CH,
| el
; \ / TN/

3-9: atropine 3-10: scopolamine

/CH3
H(CHs),
(€]
OH COOCCHZCHZN—CH(CHs) Br
Q |
O—C— C
H
3-11: homatropine

3-12: propantheline bromide

COOCH CH2

3-13: methantheline bromide
Atropine (3-9) 1a ancaloit cua la cay Atropa belladona, ca doc dugc, thién nién tir.

Doc bang A.
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Atropine 1a nhimng chat dbi khang tranh chap vdi acetylcholine & receptor ciia hé muscarinic.
C6 sy dbi khang tranh chap nay c6 1& duoc giai thich thong qua sy gidng nhau vé ciu trac
ctia chiing, khoang cach tir lién két este va nito trong cac hop chat nay gan bang nhau (gan
bang 0,7nm), nhu vdy c6 kha niang chiing déu gin két vao thy thé cholinergic.

Céc tropein gan két vao thy thé 1am ngin can su gan két cta acetylcholine. Nhu vy, lam
cho tac dung cholin khéng dugc sinh ra. Ai luc cta atropine t6i receptor manh hon cta
acetylcholine do d6 dung atropine dé tao ra tac dung ddi khang véi tic dung cua
acetylcholine. Chi vdi lidu cao va tiém vao dong mach thi méi thay tac dung nay trén hach
va ban van dong co van.

Vi vay tac dung thuong thay la:

Trén mat: 1am gian dong tr va méat kha ning diéu tiét do d6 chi nhin dugc xa. Do thudc 1am
co mi gidn ra nén cac ong thong dich nhan cau bi ép lai, lam ting nhan ap. Vi véy, khong
duoc dung atropin cho nhiing nguo1 bi tang nhan ap.

Lam ngung tiét nude bot léng, gidm tiét md hoi, dich vi, dich rudt.
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Lam gidm nhu ddng rudt khi rudt bi tang nhu dong va co tht.

Lam gidn co tron, gay ha huyét ap.

- Uc ché tac dung cua acetylcholine trong hé than kinh trung wong.

Ap dung lam sang:

Lam thudc nho mit atropin sunfat 0,5-1% dung trong soi ddy mat hodc diéu tri viém méng
mit, viém gidc mac.

Do tac dung lam gian co tron nén dugc dung dé cit con hen, con dau tai mat, con dau than,
dau da day.

Tiém trudc khi gdy mé dé tranh tiét nhidu dom dai, tranh ngimg tim.

Piéu tri ngd doc do mén doc loai muscarin va ngd doc cac thudc phong tda enzim
cholisnestase.

Chéng chi dinh: bénh ting nhan 4p, bi dai do phi dai tuyén tién liét.

Diéu ché atropin: chiét xuét tir r& cay Atropa belladona.

Scopolamine (3-10): 1a ancaloit cua cay Scopolia carniolica.

Tac dung gan giéng atropine. Thoi gian tic dung ngin hon. Trén than kinh trung wong
atropine kich thich con scopolamine thi trc ché cho nén dung chita bénh Parkinson, cac con
co giat ctia bénh liét rung, phéi hop véi thude khang histamin dé chéng nén khi say tau xe,
say song. Udng hodc tiém dudi da 0,25-0,5mg. Liéu tdi da mbi 1an 0,5 mg, 1,5mg/ngay.
Vién Aeron chira 0,1mg scopolamin camphonat va 0,4mg hyoscyamine camphonat dung dé
chéng say song, say tau xe.

Ubng 1 vién trude lac khoi hanh 30 phat.

San xuét scopolamine :

R& hoit hat duoc liéu (Datura innoxia, Scopolia carniola...) dwgc xay nho, ngdm trong ét dau
hoa dé tach dau, sap. Sau d6 ngdm w6t bot nay véi 60-70% trong luong dung dich natri
cacbonat 10%, siy kho trong hai gio. Ké dé, chiét vdi ete nong trong hé thong thiét bi kin
theo phuong phap cta chemnitius (mot mé khoang 500kg dugc lidu). Chiét di chiét lai 4-5
lan. Loc thu léy dich chiét, cit thu hdi ete, can duoc hoa tan trong dung dich axit acetic 5%,
loc loai chat khong tan sau do chiét 3 1an véi ete. Pha nude mudi chira axetat cta ancaloit

duoc kiém hoa véi dung dich natri cacbonat bao hoa sau do6 chiét 3 1an v6i ete. Dich ete dem

11



cat thu hoi ete. Can thu dugc c6 mau vang 1 bazo scopolamin. Hoa tan cin trong etanol va
tao mudi brom hidrit (két tinh bang viéc hoa lodng vdi aceton).

Homatropin (3-11) :

Poc bang A. La chat dugc téng hop tir tropanol va axit mandelic voi sy ¢ mit ciia khi HCI
(este hoa). Két qua thu dugc homatropin hidroclorua. Thuong str dung duéi dang mubi
hidrobromua.

Homatropin c6 tac dung gidn dong tir thoi gian ngin hon atropine. Dung soi day mét, dung
dich 0,5-1%.

Propantheline bromide (3-12) 1 hop chit tong hop khong chira bd khung tropan.

o}
: :COOH : l l '- \/\/ "
O O O
3-14 3-15 l 3-16
@
COOCH,CH,N[CH(CH3),],Br COOCH,CH,;N[CH(CH3).]> COOH
CHSBT
- P A
O O O
propantheline bromide 3-18 3-17
3-12

3.3.1.2. Cc thudc tac dung Ién hé nicotinic (hé N)

Céc thudc tac dung trén h¢ N ciing co loai thudc cuong hodc ham h¢ N.

1. Cdc thuéc kich thich hé nicotinic (cuwong hé N)

Céc thude nay it duoc dung trong diéu tri nhung lai quan trong vé mat dugc 1y vi dugce ding
dé nghién ctru cac thudc tac dung trén hach. Thudc kich thich hach duoc chia 1am hai nhom,
nhom thtr nhat 14 kich thich trén cc recepto nicotinic (hé N) ctia hach bi hexametoni trc ché.
Con nhém thir 2 1a cac thude kich thich cac recepto muscarinic (h¢ M cua hach, khong bi
hexametoni (rc ché ma bj atropine trc ché.

Céc thude kich thich hé N gém c6 nicotine (3-19), lobeline (3-20), tetramethylanmonium

bromide (3-21, TMA), 1,1-dimethyl-4-phenyl-piperazinium iodide (3-22, DMPP).
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3-22: DMPP

— @

3-21: tetrametylamonium bromide

Nicotin (3-19) : thubc doc bang A

Nicotin ¢6 trong thudc 13, thudc 1ao (0,5-8%). Khi hut thude 14, nicotin duoc giai phong ra
duéi dang bazo tu do. Liéu gdy chét khoang 69 mg (hiit mot diéu thude 14 hap thu khoang 1-
3 mg nicotin). Trén hach thuc vat, liéu he gay kich thich, lidu cao lam té liét hach do gay
bién cuc va sau d6 1a tranh chap véi acetylcholine.

Tac dung :

Trén tim mach gy tac dung 3 pha : ha huyét tam thoi, ting huyét ap manh roi cudi cung 1a
ha huyét ap kéo dai.

Trén ho hép : kich thich 1am tang bién d6 va tin sd.

Gian déng tu, tang tiét dich, tang nhu dong rudt.

Nguyén nhan cta nhiing tac dung dé la do :

Luc dau nicotin kich thich hach phé giao cam va trung tim @c ché tim & hanh ndo nén lam
tim dap cham, ha huyét ap nhung sau do nicotin kich thich hach giao cam, trung tdm van
hach va cac co tron lam cho tim dap manh, tang huyét ap, gian déng tor va tang nhu dong
rudt. Pong thoi kich thich tuy thuong than (noi duge coi 1a hach giao cam khéng 16) 1am tiét
adrenalin, qua cac recepto nhan cam hoa hoc ¢ xoang canh, kich thich phan xa Ién trung tam
ho hép, cudi cling 1a giai doan liét sau khi bi kich thich qua murc lam ha huyét ap kéo dai.
Nicotin khong ding trong diéu tri, chi ding trong cac phong thi nghiém hoic dé giét sau bo.
Nicotin gay nghién nhung khi cai thudc thi khong gay bién chimg nhu cai thudc phién.

Hut thubc 14 c6 hai dén tim, mach, niém mac duong hd hap, phdi vi trong khoi thude co
CO,, nito bazo, cac axit bay hoi la nhiing chét kich thich niém mac, ngoai ra con cd cac chét
nhua (c6 chira 3,4-benzpyren, c6 thé 1a mot trong cac nguyén nhan giy ung thu).
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San xuét nicotin : nicotin dugc chiét xuat tir thudc 14, 14 thude lao (thuong thi 14y phan phé
thai ctia thudc 14 trong nha may san xuat thudc 14). Nicotin trong thude 1a dudi dang mudi
nén trude lac chiét phai giai phong ra dang bazo bang viée xur Iy véi nude voi. Tiép do bang
cach cit kéo hoi nudc hodc chiét voi dung méi hiru co dé chiét xuat 1y nicotin.

Lobelin (3-20) : 1a ancaloit cia cay Lobelia inflata.

Lobeline tac dung kém nicotin rit nhidu. Pic biét kich thich xoang canh va cung phan xa
lam tang ho hap, mat khac con lam gidn phé quan, d& tho, nhit 13 trong trudng hop phé quan
bi co thit (do lam giai phong adrenalin tir tiy thuong than). Chi dung khi trung tam hé hap
con kich thich phan xa dugc (nhu khi ngd doc oxit cacbon hodc morphine). Néu phan xa da
mat (ngd doc thudc mé) thi khong tac dung, khi d6 phai ding corazol, niketamide.

Tiém dudi da mdi 1an 10mg, tiém tinh mach mdi lan 3mg. MJi ngay tiém 2-4 1an. Ong 1ml
chtra 0,01g lobeline hidroclorua.

Lobeline dwgc san xuat bang cach chiét xuit tir 14 cdy Lobelia inflata.

Tetrametyl — amoni bromide (3-21) va 1,1-dimetyl-4-phenyl-piperazini iodide (DMPP).

Hai hop chat nay c6 tac dung gidng nicotin (hop chat DMPP c6 hoat lyc manh hon nicotin
gip 3 lan) kich thich ca hach giao cam, phé giao cam nén tac dung phirc tap, khong duoc sir
dung trong diéu trj.

2. Cic thuéc ngirng ham hé nicotinic (hé N)

Céc thude ngung ham hé N dugc chia ra lam 3 loai: loai lam ngirng ham hach thuc vat, anh
huong té1 hoat dong cua co tron, lam ngung ham trén ban van dong co van va loai lam gian
co van do co ché trung vong.

Céc thude 1am ngirng ham hé nicotinic ctia hach

Céc thube nay con goi 1a thue phong téa hach hay thudc liét hach vi 1am ngin can ludng
xung tac than kinh tir s¢ tién hach t6i soi hau hach. Co ché chung 1 tranh chap véi
acetylcholin tai recepto & mang sau sinap cua hach.

Tuy trong cac co quan cua co thé thuong nhan su chi phdi cia ca hai hé giao cam va pho
giao cam song bao gio cling c6 mot su chiém wu thé. Vi vay, tdc dung cua céc thudc liét
hach trén tirng co quan phu thudc vao tinh vu thé 4y cua timg hé.

Trong lam sang, cac thudc liét hach thuong dugc dung dé 1am ha huyét ap trong cac con

tang huyét ap, ha huyét 4p diéu khién trong mé x¢é va doi khi dé diéu tri phu phdi cap.
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Céc thube 1am ngirng ham hé nicotinic ctia hach gdm co: cac mudi bac 4 13 tetractylamoni
bromide (3-23), hecxametoni (3-24), azamethonium bromide (3-25), pentolonium tartarate

(3-26) va mdt s6 amin bac hai, bac ba nhu mecanylamine (3-27), pempidine (3-28).

@ @ ©
CoHs Cats (H3C)sN——(CH,)N(CH3); 2Br
Ne/ 8
/N\ 3-24: hexametonium bromide
CzHs C2Hs
. : : CH;,
3-23: tetraetylamonium bromide
CHj ——CH,
@ @ O
H;C T (CHz)N (CH2)N(CHg3),  2Br ——CH,
CoHs CH; CoHs HN——CHj;
3-25: azamethonium bromide 3-27: mecamylamine
COO
CH4
® ® HC—OH HaC, | CHs
N—(CH,)N 2
HC—OH
CH; H3C HaC CH;,
COOH
3-26: pentolonium tartarate 3-28: pempidine
Diéu ché Mecamylamine:
CH3 CH3 CH3
e HCN + H,S0, —CHs  [jAlH, CHs
- —_—
PU Ritter —CH, " CHs
CH,
HN—CH;

NHCHO
Céc thude 1am ngirng ham hé nicotinic ciia co vén.
Thudc lam ngimg ham hé nicotinic ciia co vin gdm c¢6 curae va ché pham cua nd ma hoat
tinh sinh hoc ctia curae 1a d-tubocurarine chloride. Cac cura 14 thudc doc bang B.
Céc cura nay c6 tac dung uu tién trén hé nicotinic cua cac co xuong (co van) lam ngan can
ludng xtic tac than kinh téi co ¢ ban van dong nén lam gidn co. Dudi tac dung cia cac thube

cura cac co khong bi li¢t cung lic ma 1an luot bi liét theo thir tw sau: cic co mi (gay sup mi),
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co mit, co ¢d, co chi trén, co chi dudi, co bung, cac co lién suon va cudi cung la co hoanh
Jam bénh nhan ngirmg hé hip va chét.

Vi tdc dung ngén nén néu duoc ho hép nhan tao kip thoi thi chirc phan cac co s€ dugc phuc
héi theo thir tw nguoc lai.

Ngoai ra, cac cura ciing c¢6 tac dung trc ché truc tiép trung tim ho hap & hanh ndo va lam
gidn mach gay ha huyét ap hodc co that khi quan do giai phong histamin.

Hau hét cac thube déu chira nhom chitc mudi amin bac bén nén rat kho thAm vao than kinh
trung wong, khéng hip thu qua thanh rudt.

Céc cura theo co ché tac dung c6 thé chia lam hai loai:

* Loai tranh chép vo1 acetylcholine ¢ ban van dong 1am cho ban van dong khong khir cuc
duoc goi la loai khir cuc (antidepolarisant) hodc loai giéng cura (curarimimetic). Gidi doc
thudc nay bang céc thudc phong téa cholinesterase (physostignin, prostignin).

Céc thude nay gém c6 d-tubocurarine (3-29) va gallamine triethiodide (3-30).

(&)
OCH, OCH,CH,N(CoHs)3
@
OCH,CH,N(CoHs)3 o
© 31
2Cl1
@
OCH,CH,N(CoHs)3
329 3-30
d-tubocurarine chloride gallamine thietthiodide

d-tubocurarine (3-29) 13 loai ancaloit 1y tir cac loai cdy Chondodendron tementosum
Strychnos ma thd dan Nam My da dung dé tim tén doc. Tac dung kéo dai vai gio.

Gallamine (3-30) 1a thudc téng hop, c6 thém tac dung giéng atropine nén tim dap cham,
khong giai phong histamine va kém doc hon d-tubocurarine 10 dén 20 1an. Tac dung phat
trién cham trén cac nhom co khéc nhau, thoi gian lam gidn co bung dén liét co hoanh kha dai
nén gidi han an toan rong hon.

Loai tac dong nhu acetylcholine:

Céac thude nay lam ban van dong khtr cyc qua manh, cac tac dong giéng acetylcholine nén

dugc goi 1a loai gibng acetycholin (acetylcholinomimetic). Cac thudc phong toa
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cholinesterase 1am ting doc tinh cia loai thuéc nay. Khong co thudc giai doc, tuy d-
tubocurarine cé tac dung ddi khang.
Céc thude loai nay gdm c6 decamethonium bromide (3-31) va succunylcholine iodide (3-

32).

®
H,C——COOCH,CH,N(CHs)5

© S)
® ® ® 21
(H3C)sN——(CH,)##(C); 2Br H,C——COOCH,CH,N(CH3)3
3-31 3-32
decamethonium bromide succinylcholine iodide

Decamethonium bromide (3-31) gay gidt co va dau co, c6 thé giy tai bién ngimg thé kéo
dai nén ngay nay c6 xu huéng dung succinylcholin thay thé

Sucinylcholin iodide tac dung rat ngin, khoang 5-10 phut do thudc chuyén héa nhanh trong
co thé. Lidu cao c6 thé gdy tac dong trén tim va tuin hoan giéng acetylcholine.

« Cac thudc lam gidn co van do co ché trung wong:

Céc thudc nhom nay c6 tac dung trc ché chon loc trén cac noron trung gian kiém tra truong
lyc ctia co & ndo hodc tiry sdng, do d6 1am giam truong lyc cta co van va giy gidn co. Khac
v6i cac loai thude curare 14 ngay ca véi lidu doc ciing khong anh hudng dén truyén than kinh
CO.

Céc thudc nay dugc chi dinh trong trudng hop co thit do thdp khdp hodc than kinh, viém da
khép, thoai hoa khép, viem than kinh toa, dong kinh, choang dién hodc trong diéu tri chinh
hinh.

Céc thubc nay mot phan da dé cap trong phan thude co tic dung gidn co nhu mephenesine
(2-618), mephenesine carbamate (2-619), ngoai ra con cd thém methocarbamol (3-33).

OCH;

OH

OCH,CH—CH,OCONH,

3-35
methocarbamol

Téng hop mephenesine (2-618), mephenesine carbamate (2-619), methocarbamol (3-33)

duogc thyc hién theo day phan tng sau:
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R
OH
CHC—C—CHOH  — >
o OCH,CH—CH,0H
R
1) cocl,
—_—
2) NH,OH oH

OCH,CH— CH,OCONH,

R =CH; 2-619
R = OCHj, 3-33

3.3.1.3. Cac thudc phong t6a cholinesterase

Cholinesterase 1a enzim thuy phan lam mat tic dung cua acetylcholine (thiy phan
acetylcholin thanh cholin va axit acetic).

Céac thubc phong téa cholinesterase lam mat hoat tinh ctia enzim nén lam bén viing
acetylcholine ndi sinh gy cac tri¢u chirng cuong hé cholinergic ngoai bién va trung uvong.
Céc thudc phong toa cholinesterase duoc chia thanh hai loai: loai phong toa ¢6 hdi phuc
(dugc sir dung trong diéu tri) va loai phong toa khong hdi phuc hodc rit kho hoi phuc (dung
lam thudc diét con trung hodc chit doc chién tranh).

1. Céc thudc phong téa cholinesterase c6 hdi phuc

Céc thudc nay két hop véi cholinesterase hodc chi & mot vi tri anion (& N') nhu
edrophonium hodc & ca hai vi tri tac dung ctia enzim (¢ ca N* 1an CO cua cacboxyl).

Trong nhém nay cac thude thuong hay st dung gom c6 physostigmine (3-34), neostigmine

(3-35), edrophonium bromide (3-36), galanthanmine (3-37).
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® ©
CH; CHs N(CH,);BrH
N HN
: OCON(CH;),
H;CNHCOO :
Chs 335
3-34 . :
. neostigmine bromide
physostigmine
OH
@ o
N(CH3),Br
O
CaHs
H,CO
OH N\
CH
3-36 3-37 ’
edrophonium bromide galanthamine

Physostigmine (3-34) 13 ancaloit ctia hat cAy Physostigma venenosum. PQc bang A. Vi
trong phan ttr ¢6 chita N amin bac ba nén dé hap thu va thim duoc ca vao than kinh trung
uong.

Thubc duoc sir dung dé chira ting nhan 4p hodc dung dé kich thich nhu dong rudt (tiém dudi
da).

Khi ngd doc dung atropine liéu cao.

Neostigmine (3-35): 1a thudc tong hop, doc bang A.

Vi trong phan tir c6 mudi amin bac 4 nén khong thdm duoc vao than kinh trung wong, co 4i
luc manh hon véi acetylcholinesterase. Tac dung nhanh, it tac dung trén mit, tim va huyét
ap. Ngoai tac dung phong toa cholinesterase, neostigmine con kich thich truc tiép co van, tac
dung nay khong bj atropine d6i khang.

Chi dinh:

Chi dinh tot trong bénh nhugc co bam sinh vi thiéu hut acetylcholine ¢ ban van dong co van,

con dung trong céc truong hop teo co, li¢t co.
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Liét rudt, bi dai sau khi mo.

Nho mit chita ting nhén ap.

Chtra ng¢ ddc cac thudc cura loai tranh chép voi acetylcholin.

Edrophonium chloride (3-36) 1a thubc téng hop c6 tac dung gan gidng voi neostigmine.
Galanthamine (3-37): 1a ancaloit cia cdy Galanthus woronowi va galanthus nivalis. DPoc
bang A nhung ngd doc téng hop hon physostigmin.

Chi dinh giéng nhu neostigmin.

2. Cac thudc phong téa cholinesterase khong phuc hdi hoic khé phuc hoi

Céc chit nhom nay déu 1a dan xuit ctia photpho hitu co, cic chit nay lién két voi
cholinesterase & vi tri cacbonyl cia este, cac enzim bi photphoryl hoa rat bén, kho bi thiy
phan dé phuc héi tré lai nén doi hoi co tong hopé phai tong hop lai cholinesterase méi.

Céc chat phong toa cholinesterase loai photpho hitu co ¢6 cong thirc chung la:

R N /o
AN
R2/ X

Trong d6 Ry, R, 1a cac ancoxy

X c6 thé 13 halogen, xianua, thioxianat, ancoxy, thiol, pyrophotphat.

Trong sd cac hop chat loai nay c6 isoflurophate (3-38) va echo thiophate (3-39) dugc ding
14 thudc nhé mat chita ting nhin ap con cac dan xuit khac chu yéu duoc dung lam thudc trir
sau (TEPP, parathion...) hoic str dung lam hoi doc chién tranh (tabun, sarin, soman).

(H3C),CHO

O C,Hs0 0
%

/ ® ©
(H3C).CHO F C,Hs0 SCH,CH,N(CH3)sl

3-38 3-39

isiflurophate echothiophate iodide

C6 thé giai phong duge cac enzim bi cac thude photpho hitu co phong toa bang mot sb tac
nhan nucleophin nhu hydroxyl amin (NH,OH), axit hydroxamic (R-CONH-OH) va oxim
(R-CH=N-OH). Chit thudong hay duoc sir dung 13 mubi clorua hay bromua cia pralidoxime
(3-40).
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CH3

N('B HC——=N——-~O0OH

X

‘ P X=Cl, I, CH;S0;
3.3.2. Cic thudc tac dung trén hé adrenegic
Hé adrenegic 1a hé hau hach giao cam, giai phong chit trung gian hoa hoc goi chung 1a
catecholamin. Cac catecholamin gdm c6 adrenaline (duoc san xuit chu yéu o tuy thuong
than), noradrenaline (dugc tao ra & cac dau mut cac sgi giao cam) va dopamine (& mot sb
vung trén than kinh trung wong).
3.3.2.1. Chuyén héa ciia catecholamin
Céc catecholamine dugc san xudt chu yéu cac t bao ua chrom cua tuyén tuy thuong than va
cac so1 hau hach cua hé théng than kinh giao cam. Dopamine tac dong nhu mot chit dan
truyén than kinh (neurotransmitter) & hé théng than kinh trung wong, duoc san xuat trong
than cac té bao than kinh ¢ ving ciia than ndo. Céc catecholamine duoc sinh tong hop tir L-
tyrosine va L-phenylalanine theo con duong sau:
Tyrosine — L-DOPA — Dopamine — Noradrenaline — Adrenaline
Céc phan ung trén dugc xtic tac boi cac enzyme sau: (1) tyrosine hydroxylase, (2) L-amino
acid decarrboxylase, (3) dopamine-B-hydroxylase va (4) phenylethanolamine-N-
methyltransferase.
Céc catecholamine trong co thé duoc thoai hoa thanh metaadrenaline va metanoradrenaline
cudi cing thanh vanillylmandelic acid (VMA) nho xtic tic ctia cac enzyme catechol-O-
methyltransferase (COMT) va monoaminooxidase (MAO) dé duogc bai xuit ra nudc tiéu.
Vai trd chinh cua catecholamines 13 gitip co thé thich tng véi stress cip tinh va man tinh.
Adrenaline chii yéu anh huong dén cac co tim va chuyén hoa, trong khi noradrenaline hoat
dong nhu mat chét gay co mach (vasoconstrictor) & cac dong mach ngoai vi. Cac
catecholamine c6 tac dung lam ting nhip tim, huyét ap, nhip thé, truong luc co va ting cam
giac tri tu¢. Chung ciing lam giam khdi lrong mau dén da va lam ting lwong méu dén cac co

quan ngi1 tang chinh nhu nao, tim va than.
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OH L-tyrozin

DOPA- OH
decarboxﬂasea dopaminhidroxilase
Pheh]droxﬂaza Tyhldroxﬂaza

T
H— C NH, H— C NH, H— C NH, H—C—NH2
COOH COOH COOH H
L-Phenylalanin 3 4-dihidroxi-phenylalanin (DOPA) dopamine (DA)
OH
OH
COMT
MAO
HC—OH
COOH
OH
OH OH axit 3 ,4-dihidroxi- OH
OH OH -mandulic OCH3 OCHjs
PEA-N-metyltransferase
_—
HC—OH HC—OH HC—OH HC—OH

CH, CH, COMT ?HZ COOH

I
H
© 3-metoxi-4-hidroxi

3-metoxi-4-hidroxi- mandulic
CH, phenylglicol (VMA)
MHPG

NH,
Noradrenaline (NA)

adrenaline (A)
epinefrin

HC OH
CH2
HIL—CH3
metanefrin

3.3.2.2. Thudc cwdng hé adrenegic (kich thich hé adrenegic)
La nhimg thudc cé tic dung giéng adrenalin va noradrenalin , kich thich hau hach giao cam
nén con goi 1a thudc cudng giao cam. Theo co ché tac dung co thé chia cac thudc nay lam
hai loai:
« Loai tac dung truc tiép trén cac receptor adrenergic sau xinap nhu adrenalin, noradrenalin,
isoproterenol, phenylephrin
« Loai tac dung gian tiép do kich thich cic receptor trudc xinap, lam giai phéng
catecholamin noi sinh nhu tyramin (khong dung trong diéu tri), ephedrin, amphetamin va
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phenyl - ethyl- amin. Khi dung reserpin lam can du trit catecholamin thi tic dung cua cac
thudc d6 s& giam di. Trong nhém nay, mot s6 thude co tac dung kich thich than kinh trung
wong theo co ché chua hoan toan biét rd (nhu ephedrin, amphetamin), reserpin khong anh
huong dén tac dung nay; hodc @c ché mono - amin- oxydase (MAOI), lam viing bén
catecholamin.
Con theo vi tri tdc dung trén céc loai receptor thi phan thanh bdn loai sau: loai tac dung ca
trén receptor o va B, loai tic dung trén receptor a, tic dung trén receptor B, thuéc cudng
giao cam gian tiép.
1. Thudc cudng receptor o va B

La cac thudc tac dung truc tiép trén ca cac receptor a ldn B. Trong nhom nay gdm cé cac
chat sau day: Adrenalin (3-41), Noradrenalin (arterenol)
(3-42), dopamine (3-43).
Ca ba hop chat nay déu 1a dan xudt cua dihidroxiphenyl-etanolamin.
Tong hop: Do trong phan tir ¢6 1 C bat di nén co hai dong phan quang hoc. Pong phan
quay phai (D-) ¢ tac dung kém hon ddng phan quay trai (L-) 20 lan. Trong co thé, L-

adrenaline duoc sinh ra & phan tiiy ciia tuyén thuong than.

HO HO.
HO OH OH
[ , Ho
HO CH—CH,NHCH;  HO CH—CH,NH, HO C’—CHaNH;

3-41 3-42

epinephrine, adrenaline norepinephrine, noradrenaline 3-43
dopamine

* Epinephrine, adrenaline (3-41)

HO, HO,

HO H + ClOC——CH,cI —> HO COCH,Cl ———»
3-44 3-45
HO, HO
CH3NH2 NaBH3
—» HO COCH,NHCH; ————» HO ClH—CHQNHCH3
3-46 341 MO
adrenaline

Doc bang A.
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La hormon cta tuy thuong than, ldy & dong vat hodc tong hop. Chat tu nhién 1a dong phan ta
tuyén co tac dung manh nhat.

Adrenalin tdc dung cé trén a va B receptor.

« Trén tim mach: Adrenalin 1am tim dap nhanh, manh (tic dung p) nén lam ting huyét ap tdi
da, tang ap luc dot ngdt & cung dong mach chu va xoang dong mach canh. Mat khac,
adrenalin gay co mach & mdt sb vung (mach da, mach tang - receptor o) nhung lai gay gian
mach & mot sé ving khac (mach co van, mach phdi - receptor P...) do d6 huyét ap tbi thiéu
khong thay d6i hodc c¢6 khi giam nhe, huyét ap trung binh khong ting hodc chi ting nhe
trong thdi gian ngin. Vi 18 d6 adrenalin khong duoc dung 1am thube ting huyét ap.

Tac dung lam gian va tang luu lugng mach vanh cta adrenalin cling khong dugc dung trong
diéu tri co thit mach vanh vi tac dung nay lai kém theo lam ting coéng ning va chuyén hoa
cua co tim.

Duéi tac dung cua adrenalin, mach mau & mot sb vung co lai sé déy mau ra nhitng khu vyc it
chiu anh hudéng hon, gay gian mach thu dong ¢ nhiing noi d6 (nhu mach nao, mach phéi) do
d6 d& gay cac bién chimg dit mach ndo, hodc phu phdi cip.

« Trén phé quan:

ft tac dung trén ngudi binh thuong. Trén ngudi bi co that phé quan do hen thi adrenalin lam
gian rat manh, kém theo 14 co mach niém mac phé quan, lam giam phu cho nén anh hudng
rat tot t6i tinh trang bénh. Son g adrenalin bi mit tic dung rat nhanh voi nhimg 1an dung sau,
vi vay khong nén ding dé cit con hen.

« Trén chuyén héa:

Adrenalin lam tdng huy glycogen gan, lam tdng glucose mau, lam tang acid béo tu do trong
mau, ting chuyén hoa co ban, ting sir dung oxy cta mo.

Ap dung diéu tri:

« Chéng chay mau bén ngoai (dip tai chd dung dich adrenalin hydroclorid 1% dé lam co
mach).

« Tang thoi gian giy té ciia thudc té vi adrenalin 1am co mach tai chd nén 1am cham hép thu
thudc té.

* Khi tim bi nging dot ngot, tiém adrenalin tryc tiép vao tim hoac truyén mau co6 adrenalin

vao dong mach dé hdi tinh.
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« Séc ngit: dung adrenalin dé ting huyét 4p tam thoi bang cach tiém tinh mach theo phuong
phép trang bom tiém.

Liéu trung binh: tiém dudi da 0,1- 0,5 ml dung dich 0,1% adrenalin hydroclorid. Liéu téi da:
mdi 1an 1 ml; 24 gio : 5 ml Ong 1 ml = 0,001g adrenalin hydroclorid

* Noradrenalin (3-42):

Doc bang A.

La chit dan truyén than kinh cta cac soi hau hach giao cam. Tac dung manh trén céc
receptor a, rat yéu trén B, cho nén:

« Rt it anh huong dén nhip tim, vi viy khong gay phan xa cudng day phé vi.

« Lam co mach manh nén lam ting huyét ap t6i thiéu va huyét 4p trung binh (manh hon
adrenalin 1,5 lan).

« Téc dung trén phé quan rat yéu, vi co tron phé quan c6 nhiéu receptor B2.

« Téc dung trén dinh dudng va chuyén hoa déu kém adrenalin. Trén nhiéu co quan, tac dung
cua NA trén receptor a kém hon adrenalin mot chtt. Nhung do ty 1€ cuong do tdc dung gitra
o va [ khac nhau nén tic dung ching khiac nhau 10 rét.
Trén than kinh trung wong, noradrenalin c¢6 nhiéu ¢ ving dudi doi. Vai tro sinh 1y chua hoan
toan biét rd. Cac chat 1am giam du trit catecholamin & ndo nhu reserpin, o methyldopa déu
giy tac dung an than. Trai lai, nhimg thudc tc ché MAO, 1am ting catecholamin thi déu c6
tac dung kich than.

Diéu hoa than nhiét phu thudc vao sy can bang giita NA, serotonin va acetylcholin & phan
trude cua ving dudi doi.

C6 thé con tham gia vao co ché giam dau: thude 1am giam lwong catechola min tiém vao ndo
that e ché duoc tac dung giam dau cia morphin.

Chi dinh: nang huyét ap trong mot s tinh trang sbc: sé¢ nhiém doc, nhiém khuan, séc do di
ung...

Chi truyén nho giot tinh mach tir 1 - 4 mg pha lodng trong 250 - 500 ml dung dich glucose
dang trrong. Khong dugc tiém bap hodc dudi da vi lam co mach kéo dai, d& gay hoai tir tai
not tiém.

Ong 1 ml=0,001g

* Dopamin:
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Dopamin 1a chit tién thdn cua noradrenalin va 1a chdt trung gian héa hoc cia hé
dopaminergic. C6 rat it & ngon day giao cam. Trong ndo, tip trung & cic nhan xam trung
uong va bo den van.

Trén hé tim mach, tadc dung phu thudc vao lidu:

« Lidu thap 1- 2 pg/ kg/ phit duge goi 1a “lidu than”, tac dung chu yéu trén receptor
dopaminergic D1, lam gian mach than, mach tang va mach vanh. Chi d inh t6t trong soc do
suy tim hodc do giam thé tich mau (can phuc hoi thé tich mau kém theo).

« Tai than, “liéu than” cua dopamin lam tang nudc tiéu, tang thai Na +, K+, Cl-, Ca++, tang
san xudt prostaglandin E 2 nén lam gidn mach than giap than chiu dung duogc thiéu OXYy.

« Lidu trung binh > 2 - 10 pg/ kg/ phit, tac dung trén receptor 1, lam ting bién do va tan sd
tim. Strc can ngoai bién néi chung khong thay doi.

« Liéu cao trén 10 pg/ kg/ phut tic dung trén receptor al, gdy co mach ting huyét ap. Trong
lam sang, tuy thudc vao tung loai s6¢ ma chon liéu.

Dopamin khong qua dugc hang rao mau nao.

Chi dinh: céc loai sc, kém theo vo niéu.

Ong 200 mg trong 5 ml. Truyén chdm tinh mach 2 - 5 pg/ kg/ phit. Tang giam s giot theo
hiéu qua mong mudn.

Chéng chi dinh: cac bénh mach vanh.

2. Thube cwong receptor o

Trén co s& vé hinh thai hoc, cac receptor oo duoc chia thanh hai loai tién sinap va hau sinap.

* Céc receptor hau sinap dugc goi 1a a,: kich thich o co kéo co tron, ha HA.

« Cic receptor tién sinap dugc goi 1a o,: kich thich o, ngin can giai phong noradrenalin noi
sinh lam ha HA va cting lam ha nhan ap.

« Cac chét chu van chon loc trén receptor a,; bao gém cac hop chét sau: metaraminol (3-47),

phenylephrine (3-48), heptaminol (3-49), amidephrine (3-50), methoxamine (3-51).
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CHj

OH NH, OH CH;
Hy
C—C—CH —C —NH—CH HsC——C—(CH NH
H R 3 ﬁ C 3 3 ( 2? 2
HO 3-47 HO 3-48 CHs
metaraminol phenylephrine 3-49
heptaminol
OH CHa
| H,
C—C —NH—CH; CH—C—NH,
H H
ho”  3-50 R
amidephrine methoxamine

Trir heptaminol con lai déu 13 din xudt ctia phenyl etyl amine. Trong d6, metaraminol,
phenylephrine tic dung wu tién trén receptor o, heptaminol cudng receptor o va la chat
duogc str dung phd bién hon ca.

* Metaraminol (Aramin)

Tac dung uu tién trén receptor oy, lam co mach manh va lau hon adrenalin, c6 thé con do
kich thich gidi phong noradrenalin, khong gdy gidn mach thir phat. Lam tang luc co bop cua
co tim, it lam thay d6i nhip tim, khong kich thich than kinh trung wong, khong anh hudéng
dén chuyén hoa. Vi mét gbc phenol trén vong benzen nén vimg bén hon adrenalin.

Dung nang huyét ap trong cac truong hop ha huyét ap dot ngot (chin thwong, nhidm khuan,
sdc).

Tiém tinh mach 0,5- 5,0 mg trong trudng hop cip ctru. Truyén cham tinh mach dung dich 10
mg trong 1 ml. C6 thé tiém dud6i da hodc tiém bép. Ong 1 ml= 0,01g metaraminol bitartrat.

* Phenylephrin (neosynephrin)

Tac dung uu tién trén receptor al. Tac dung co ma ch ting huyét ap kéo dai, nhung khong
manh bang NA. Khong anh huong dén nhip tim, khong kich thich thin kinh trung uong,
khong 1am ting glucose huyét.

Chi dinh: nhu noradrenalin

Tiém bap 5- 10 mg. Truyén cham vao tinh mach 10 - 15 mg trong 1000 mL dung dich
glucose dang truong. Con dung dé chong xung huyét va gidn dong tir trong mot sé ché pham
chuyén khoa.

Tdong hop pheylephrine (3-48):
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N
QCHO — Qc CH,COR —> Qé c/
H H,

CeHsH,CO

3-52

— (O
CgH5HL.CO 2
3-56

CeHsH,CO

3-53  R=0C,H;
3-54 R=NHNH,

CeHsH,CO

/O\C/O C|)H H,
ch | _— C—C —NHCH;
\C N
CeHstcO H, CH; CgHsH,CO 348
3-57 phenylephrine

Viéc tong hop xudt phat tir 3-benzyloxi-benzadehyt (3-52) bang phan tmg Reformatski véi

etyl brom-k&m axetat thu dugc este 3-53, sau d6 xur Iy hop chat nay véi hidrazin nhan duoc

hidrazi 3-54. Tiép d6 bang phan ting chuyén vi Curtius tao ra hop chit trung gian isocianat

3-55 (xtr Iy hop chét 3-54 véi axit nitro). Hop chat 3-55 tur thyc hién cong ndi phan tir giita

nhém hydroxyl véi nhém C=0 cua isocianat tao thanh hop chat vong oxazolidon 3-56 sau

d6 N-metyl hoa hop chat nay bang metyl iodua trong su hién dién cua natri amidua thu dugc

hop chat 3-57. Cudi cung xtr Iy hop chit 3-57 voi dait manh dong thoi vira tach loai ca nhém

benzyl 14n cacbonat vong dé thu duoc phenylephrine 3-48.

« Cac chéat cha van chon loc trén thu thé o, duoc biét dén g(‘Sm: guanabenz (3-58),

moxonidine (3-59).

//NH N /H
H H \ ’ : \ j
NH, N—— N
Cl OCH;
3-58 3-59
guanabenz moxonidine

* Céc chat chu van ca trén thu the o, va a, c6 tdc dung nhu noradrenalin, adrenalin, a-metyl-

noradrenalin gém c6 clonidine (3-60), aplonidine (3-61), tramazoline (3-62), guanfacine (3-

63), 2,3,6-tricloro-clonidine (364).
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HO,

HO
H H
HO CH—C——N—R?
R‘l

3-41,R'=H,R?*= CH; : adrenaline
3-42,R'=H,R?*=H : noradrenaline
R! = CH;, R? = H :a - metyl-noradrenaline

H
/ /H
N=C\ HN N=C
\
N N
H H
3-60 3-61
clonidine aplonidine
cl cl cl
/H NH /H
N=C, CHZCONHJ-I—NHZ N=—C
\ \
N N
H H
Cl Cl
3-62
tramazoline 3-63 . 3-64 o
guanfacine 2,3,6-tricloroclonidin

Trong céc hop chat trén clonidine 14 quan trong hon ca.

Clonidin (dicloro - 2, 6 phenyl- amino- imidazolin) c6 tac dung cuong receptor a, trudc
xinap & trung uong vi thuéc qua dugc hang rio mau- ndo. Tac dung cuong o, sau xinap
ngoai bién chi thoang qua nén gay ting huyét 4p ngin. Sau dé, do tac dung cudng o2 trung
wong chiém wu thé, clonidin lam giam giai phong NA tir cac noron giao cam ¢ hanh ndo, giy
giam nhip tim, giam truong lyc giao cam, giam luu luong méau & ndo, tang, than va mach
vanh, dua dén ha huyét ap.

Clonidin 1am can bai tiét nuéc bot, dich vi, md hoi, lam giam hoat tinh cua renin huyét
twong, giam loi niéu. Pong thoi c6 tic dung an than, giam dau va gy mét moi. Mot sb ta ¢
gia cho ring clonidin gin vao receptor imidazolin & than kinh trung wong, 1a loai receptor

méi dang dugce nghién clru.
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Tac dung khong mong mudn: ngi ga, kho miéng.

Chi dinh: taing huyét ap thé vira va ning (xin xem bai “Thudc chita ting huyét ap”).

Chong chi dinh: trang thai trim cam.

Khong dung cung v6i guanetidin hodc thude liét hach vi c6 thé gay con tang huyét ap.

Liéu luong: vién 0,15 mg. Udng liu ting dan t6i 6 vién mot ngay, tac dung xuét hién cham.
Dung cung v6i thude 1oi niéu, tic dung ha huyét ap s& tang.

Téng hop clonidine (3-60) va cac dan xuat c6 cdu trac trong tu arylimino-imidazolidine nhu

moxolidine (3-59), aplonidine (3-61), tramazoline (3-62), 2,3,6-tricloronidine (3-64).

N
M o . HCOOHOrHCOOWACO . + X4</
B N

3-67 3-65
H
3-66
X= Cl, OCH3, SCH3
B
A
/CI H2N_CH2
Ar——N=—C t | B
368\ HoN—CH, ¥
Cl
3-69 y
NaOCH; Ar N—=0C
C | orNaSCH; \N
C H
Y aryl-imino-imidazolidin
/ H,N——CH,
Ar N—/—=C +
\Y H2N_CH2
3-70
Y= OCH3, SCH3
NH NH
/ H,N——CH, ’ //
Ar N—/—=C + B —— Ar N—©C
\Y H2N_CH2 \ gz
3'71 3_72 HN— _CH2NH2
Y= Cl, OCH3, SCH3 Bét

dau tir dan xuét aryl-amin 3-65, cho hgp chat nay phan tng v6i imidazolidin chira nhom tach
loai 3-66 theo con dudng A hoic trudc d6 phan img véi axit focmic hodc anhydric hon tap
cla axit acetic va axit focmic dé duoc dan xuét N-formyl 3-6, sau d6 cho hop chit méi tao
thanh tac dung véi hon hop sunfinyl diclorua va sunfinyl diclorua thu dwgc aryl-imino-

30



cacbonic axit diclorua 3-68, cudi cung cho hop chit 3-68 dong vong voi etylen diamin 3-69
(con dudng B) hodc trudc d6 cho hop chit 3-68 tic dung v6i natri metylat hodc natri
thiometylat dé tao ra di-este cuia aryl —imino-cacbonat hodc aryl-imino thiometylat 3-70, roi
sau d6 ngung tu déng vong véi etylen diamin-cacbonat hodc aryl-imino thiometylat 3-70, roi
sau do ngung tu dong vong véi etylendiamin 3-69 (con dudng CO dé nhan cac hop chit
mong muén loai aryl-imino-imidazolidin 3-59, 3-60, 3-61, 3-62, 3-64.

Téng hop guanabenz (3-58):

Cl Cl
NH NH
w4 /
CHO * HN—N—©C ~—» cH::N—NH—C
NH; NH,
3-58
Cl Cl guanabenz

3. Thudc cwdng receptor p

Céc thy thé B duoc chia ra thanh hai loai B; va B,.

« Cac thu thé B, gdm co tim va co tron rudt.

« Cac thu thé B, gdm cac co tron khac trong d6 c6 cac thu thé & phé quan, co tir cung, co
mao mach.

Co 4 tac dung duogc ly chinh:

« Téc dung gidn phé quan, dung chira hen: loai cuong p,.

* Tac dung gian mach: loai cuong 3,

« Téc dung kich thich B, lam ting tan sd, ting luc co bop cua co tim, ting téc d6 dan truyén
trong co tim, tang tudi mau cho co tim.

« Trén tir cung co chira, thude cudng B, 1am giam co bop duge dung chdng doa xay thai.
Trong céc chit tic dung chon loc trén thu thé B, thi dang chil y nhat 1 cac dan xuit cua
dopamine (3-73), ciing nhu nhitng ndm gan ddy, ngudi ta tim ra mot s chat c6 tac dung
chon loc trén thu thé B B, thudc dan Xuét aryloxi propanolamin nhu xamoterol (3-74),

cicloprolol (3-75).
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HO

HO CH,CH,NH— CH(CH3)CH,CH, OH
3-73
dobutamine
OH
0
HO OCH,—CH— CH,NH—CH,CH,NH—C——N 0
3-74
xamoterol
Cl)H
I>—CH20—CH20H2—O OCH,CH— CH,NH— CH(CHs),
3-75
cicloprolol

Trong s6 nhiéu chat cuong thu thé chon loc loai B, thi dang chu y 1a cac din xuét cua

isoprenoline (3-76).
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HO,
h
HO CHCHZNH_CH(CHg)Z
3-76

isoprenaline, isoproterenol

HyCO,SHN
j
HO CHCH,NH— CH(CH),
3-78
seterenol
j
HO CHCHZNH_CH(CHg)Z
N
\ / 3-80
quinterenol
HO.
HO
HO CH—CH
3-82 HN
rimiterol
HO HO,
HO
CHCH,NH—C(CH3);3
3-84
terbutaline

HO HO

HOH,C

HO

H,NOCHN

HO—:; :}———H l

HO
CHCH,NH—C(CHa),
3-77
salbutarol
O
CHCH,NH—C(CH),

3-79

carbuterol

HO
b
HO CHTNH2 CH(CH3)

CoHs
3-81
isoetarine
HO
HO
CHCH,NH—CH(CHg),
3-83
HG metaproterol
HO CHs
CHCH,NH—CH—C
H>
3-85
fenoterol

OH
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HO OH
HO
| OCH,
HO CHTHNH—CHZCHz OH
H
CHs c’ OCH,
3-86
NH

ritodrine
3-87 OCHjs
OH tretoquinol
HO CHCH,NH— CH(CH3)CH, o
3-88 )
H
© protokylol 0

Céc chat tir 3-76 dén 3-82 dugc goi 1a cudng thu thé B, nhom I (manh). Cac chét tir 3-83 dén
3-88 duoc goi la cudng thy thé B, nhom II (yéu hon).

* Isoprenaline (3-76) dugc chon lam chit chudn vé tac dung cuong thy thé B,, c6 tac dung
gidn phé quén, gidn co tron, 1am gidn co cing thanh mach, lam ha huyét ap.

Lién quan dén cdu triic va tac dung:

Dé hop chét co tac dung cudng B, thi trong phan tir can phai hoi tu du:

« Trong hop chit c6 chira mot nhan thom, trong nhan thom cé chira nhém hydroxyl & vi tri
para hodc meta.

« C6 nhém OH ancol (ddng phéan L ¢6 hoat tinh cao hon dong phan D)

« Trong phan tir c6 chira nhém amino va trén amino c6 nhom thé iso-propyl hoic tert-butyl
thi s tang tac dung.

« Néu trén nhom amino ¢4 nhom thé truc tiép ndi v6i CH, thi hiéu luc tac dung bi gidm va
lic nay hoat tinh chon loc a/ B sé ting theo hudng wu tién d6i véi thy thé p.

Do d6, cac hop chat cudong By, B, déu 1a din xuit cua hydroxiphenyl etanolamin hoicj
hidroxiphenyl-etylamin.

Tac dung duoc Iy: cac thude ndy ¢ 4 tac dung duoc Iy chinh sau day

« Téac dung gidn phé quan, dung chira hen: loai cuong p,.

* Tac dung gian mach: loai cuong B3,

« Tac dung kich thich receptor B, 1am ting tin sd, ting luc co bop cua co tim, ting tbc do

dan truyén trong co tim, ting tudi mau cholinesterase co tim.
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« Trén tir cung c6 thai thude cuong B, 1am giam co bop, duoc dung trong trudng hop co su
de doa sdy thai.

Téng hop cac thube nhom cudng P,

« Dobutamine (3-73): Cong thirc gan gibng dopamin: tac dung wu tién trén B1 receptor. Tac
dung phtrc tap do dobutamin raxemic ¢6 2 ddng phan; déng phan ( -) dobutamin c6 tac dung
cuong al manh, giy ting huyét ap; trong khi ddng phan (+) dobutamin lai c6 tac dung d6i
lap huy al. Ca hai dong phan déu co tac dung cuong B, nhung dong phan (+) 10 1in manh
hon dong phan ( -). Tac dung ctia dobutamin raxemic 13 tong hop cia ca hai ddng phan.

Trén tim, do dobutamin lam tang co bop manh va it lam tdng nhip, vi vy khong lam tang
nhu cdu sir dung oxy cua co tim. Tac dung kém isoproterenol. it tac dung trén mach nhung
lam gidn mach vanh. Tac dung loi niéu cha yéu 1a do tang lwu lwong tim.

Dung trong hodc sau phau thuat tim, bénh vé co tim, suy tim kém nhdi mau co tim.

Vi thoi gian ban thai chi khoang 2 phut nén chi dung bang duong truyén cham tinh mach.
Ché pham: Dobutamin hydroclorid (Dobutrex) lo 20 mL chita 250 mg dobutamin. Khi dung,
hoa lodng trong 50 ml dung dich dextrose 5%, truyén tinh mach véi lidu 2,5 - 10 pg/ kg/

phat. Néu nhip tim ting nhanh, giam téc do truyén.

Tong hop:
Raney-Ni/H, Ho
H,CO C==CHCOCH, —————> HsCO C —CH,COCH,
HO
HO CH,
| HO CH,CH,NH, H |
. 2
, HO C —CH,NHCH-CH,CH, OCHj
2. Hy/XT
HO CH,
HBr H, |
1 > HO C —CH,NHCH-CH,CH, OH
3-73
dobutamine

» Xamoterol (3-74)
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epiclorohidrin Ha
CeHsH,CO on piclorodnnl - cgH-H,CO o—cC —c:H\—/c:H2
o]

3.89 3-90
NHZCHZCHZNHZ / \

0 N—COCI N—C——NHC,H,;NH,
(0]
3-92

Y
—@—OCHZCH CHoNHC,H,NH— |c|;—N o}
3-74 0
xamoterol *

Cicloprolol (3-75):

CH3SO3CH2CH20CH2<]
CeHsHCO OH OCZH4OCH2‘<]

CH,CgHs

3-94,R =
389 105 R-Hi

c— —c——CH2
C —OCH,CH,0 o—C —C—CH
P 2
H N—CH(CH3)2
c: —OCH,CH,0 o—c? —CH—CHZNH—CH(CHB)Z

3-75
cicloprolol *

Phuong phép chung téng hop cac din xuat aryl-etanolamin (isoprenaline (3-76), salbutamol
(3-77), soterenol (3-78), cabuterol (3-79), quinterol (3-80), isoetarine (3-81), metaproterenol
(3-83), terbutaline (3-84), fenoterol (3-85), ritodrine (3-86), protokylol (3-88)).
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SeOZ
> Ar c—c—o 5
2 H,/XT
Br, DMSO
E
O OH
| H R*——NH, ” H H Hy/XT | H H
Ar C—C—Fbr - Ar C—C—N—~R— »| Ar C——C——N—~R?
3-98 R R’ R’
B
0 A
R,NHCH,C¢H; || B
H
Ar C—T—T—RZ
R'"  CH,CgH
NaBH, 3-100 Zvers D | R2NH,
OH
| o)
Y C H KOH/EtOH
> Ar C—C—©Br >
" |
3-101 R 3-102 R

Céch khac di tir dAn xuét clorua axit 3-104:

Ho/XT H R'R*CO/H,XT
Ar—c—ci —SUCENp 5 o on—20 Ar—C—CHNH,————— 25
OH
3-104 3-105 3-106

Tdong hop Rimiterol (3-82):

H
Ar—C—CH,NR'R?

OH
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HsCO,

HsCO,
e CHO p Ximen Cl)H
3 * KMnO,
© HyCO C /N —
COOH H —

-

3-107
HO H3CO,
||
cc HBr ||
HO H3CO 4—‘
3-109 N=—
3-108
HO,
PtO,/H, >\: Cl)H
H
HN
3-82
rimiterol
« Tong hop Tretoquinol:
H5CO.
HO
N\ A
+  H;CO C C COONa
H H
N, \ /
HO
3-110 HyCO 3-111
AcOH/HCI
pH =2,3/115h
HO
OCH
NH °
HO
H.C OCH3
3-87
tretoquinol OCH,4

4. Thudc cwdng giao cam gian tiép
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La thudc vira c6 tic dung gian tiép lam giai phong catecholamin ra khoi noi du trit, vira c6
tac dung truc tiép trén receptor.

Thubc ¢6 tac dung nhu thé trong nhom nay 1 ephedrin (3-112) va la chat hay duoc st dung
nhit.

OH

H
CH—C——NH—CHj

CH;
3-112
ephedrine

» Ephedrin (ephedrinum)

Doc, bang B.

Ephedrin 14 alcaloid ctia cay ma hoang (Ephedra equisetina va Ephedra vulgaris).

Hién nay di tong hop dugc. Trong y hoc, dung loai ta tuyén va raxemic.

La thudc vira c6 tic dung gian tiép lam giai phong catecholamin ra khoi noi du trit, vira c6
tac dung truc tiép trén receptor.

Trén tim mach, so v&i noradrenalin, tac dung cham va yéu hon 100 1an, nhung kéo dai hon
t6i 10 lan. Lam tdng huyét 4p do co mach va kich thich truc tiép trén tim. Dung nhiéu lan
lién nhau, tac dung ting ap s& giam dan.

Thudng dung chdng ha huyét ap va dé kich thich ho hip trong khi giy té tuy sbng, trong
nhiém ddc rugu, morphin, barbiturat.

Kich thich trung tim hé hdp ¢ hanh ndo va lam gidn phé quan nén dung dé cit con hen, tac
dung t6t trén tré em.

Trén than kinh trung wong, véi lidu cao, kich thich lam mét ngu, bdn chén, run, ting ho hip.
Ephedrin dé dang hip thu theo moi duong. Viing bén véi MAO. C huyén hoéa & gan, khoang
40% thai trir nguyén chit qua nudc tiéu.

Dung dué6i thé mudi clohydrat hodc sulfat d& hoa tan. Udng 10- 60 mg / ngay. Liéu téi da
24h 1a 150 mg.

Tiém dusi da, bap thit hoic tinh mach 10 - 20 mg ngly

Nho niém mac (mit, miii) dung dich 0, 5- 3%
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Ong 1 ml = 0,01g ephedrin clohydrat

Vién 0,01g ephedrin clohydrat

Pseudoephedrin 14 d6ng phan lap thé ciia ephedrin, it giy tim nhanh, ting huyét ap va kich
thich than kinh trung wong hon ephedrin. Thuong duoc dung trong cac ché phidm nho mii
chdng xung huyét niém mac.

Téng hop ephedrine (3-112): ¢6 thé str dung cac phuong phap chung dé tong hop cac dan
xuit aryl-etanol-amin dd mo ta trong phan thudc cudng receptor B véi chit khoi dau la
propiophenon.

3.3.2.3. Thubc hiy hé adrenergic (adrenergic blocking agents)

La nhitng thudc 1am mat tac dung ctia adrenalin va noradrenalin. Cac thudc nay thuong dugc
ding diéu tri ching ting huyét ap, bénh Raynaud, loan nhip tim, hoi chimg cuong tuyén
giap (tim nhip nhanh, 16i mat, giin dong tir, ting ho hap; chinh 1 nhitng d4u hiéu cuong
giao cam).

Céac thude dugc chia thanh hai nhom:

e Thuéc hity giao cam (sympatholytic): 1a nhimg thudc phong toa noron adrenergic trudc
xinap, lam giam giai phong catecholamin, khdng co tic dung trén receptor sau xinap, khi cét
cac ddy hau hach giao cam thi thudc mat tac dung. Do thiéu chit din truyén than kinh noi
sinh, tinh cam thu cua cac recept or sau xinap vdi catecholamin ngoai lai sé tang Ién.

« Thuéc huy adrenalin (adrenolytic) 1a nhiing thudc phong tod ngay chinh cac receptor
adrenergic sau xinap, cho nén khi cat dirt cac soi hau hach giao cam, tac dung cua thude
khong thay ddi. Catecholamin ca ndi sinh ngoai lai déu bi mat tac dung.

1.Thudc huy giao cam

Céc thudc huy giao cam thuy thudc vao viéc thudc tac dung vao khau nao ma c6 thé phan
thanh bén nhom sau:

a. Uc ché téng hop catecholamin
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HO

NH,
H,
HO C —C——COOH
CHs
3-113

o-metyldopa
Thubc hay duoc dung 14 o methyl dopa (3-113) phong téa dopa decarboxylase, lam dopa
khong chuyén thanh dopamin va 5 - hydroxytryptophan khong chuyén thanh 5 -
hydroxytryptamin (5 HT - serotonin). Do d6 sb lugng catecholamin va serotonin & ca ngoai
bién va than kinh trung wong déu giam. Mit khac con ngan can kha ning gian catecholamin
vao cac hat luu trir.

Ngoai ra, trong co thé o methyldopa con c6 thé chuyén thanh o methyl noradrenalin, tac
dung nhu mot chét trung gian hoa hoc gia chiém chd cta noradrenalin (xem bai “Thudc chira
tang huyét ap”)

Tac dung phu: mo mang, tc ché tam than, chéng mat, nhuc dau, kho miéng, phu.
Khoéng dung khi co roi loan tudn hoan ndo va mach vanh, cac trang thai tram cam, roi loan
gan, than.

Liéu lwong: udng vién 250 mg. C6 thé dung t6i 8 vién/ ngay. Ché phdm: Dopegyt vién 0,25
g o methyl dopa.

Carbidopa va bemerazid, trc ché dopa decarboxylase ¢ ngo ai bién. Pugc ding phdi hop voi

1 - dopa dé diéu tri bénh Parkinson.

Tong hop methyldopa:
HsCOC HsCOC
NH,
Hy Hp
H,COC ¢'—Cc—CH, —— H,coC c —ClI—CN
CHjy
3-114 3-115
HO,
NH,
Hy
HO C —C——COOH
CH,
3-113
o-metyldopa

b. Ngan can gidai phong catecholamin
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Thudc st dung: bretylium tosylate (3-116).

— b
Hy o e
\ / Cc —T C2Hs “SO4
CHj;
Br 3-116

bretylium tosylate
Co ché chua that r3. Uc ché giai phong catecholamin, nhung khong anh hudng dén tac dung
ctia adrenalin va noradrenalin ngoai lai. C6 thé 1a bretylium da lam cho mang cac hat luu trix
giam tinh thAm véi ion Ca ™ ma lam cho catecholamin khong dugc giai phong ra.
Co6 tac dung gay té tai chd.
Vi ¢6 nhiéu tac dung phu (nhu xung huyét niém mac mii, kho tho, ia long, ha huyét ap,
nhugc co) cho nén con it dugce st dung ¢ 1am sang.
c. Lam giam duy trir catecholamin trong cdc hat

Thudc o tac dung kiéu ndy gom: reserpine (2-493), guanethidine (3-118).

N_CH2CH2NH'C—NH2

NH
3-118
OCH; guanethidine
OCHs
OCH,
2-493
reserpine

* Reserpin:

Lam giai phong #ir fir catecholamin tir cic hat luu trit ra ngoai bao twong dé MAO pha huy,
do d6 luong catecholamin giam & ca trén than kinh trung wong (gdy an than), ca & ngoai bién
(lam ha huyét ap). Reserpin con can tré qué trinh gin catecholamin (ca ndi sinh 1in ngoai
sinh) vao céc hat luu trtr.

* Guanetidin (Ismelin)

Chiém chd noradrenalin trong cac hat luwu trit va tré thanh chat trung gian hoa hoc gia. Khac

reserpin 1a lic diu guanetidin gay ting nhe huyét 4p do lam giai phong nhanh noradrenalin
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ra dang tu do, mat khac guanetidin khong thAm duoc vao than kinh trung wong nén khéng co
tac dung an than.

Tac dung t6i da xuit hién sau 2 - 3 ngay va mét di 6 - 10 ngay sau khi nging thudc.

Khoéng dung cho ngudi bénh c6 loét da day, suy mach vanh, suy than. Khong dung cung véi
clonidin.

Liéu luong: lac dau udng 10 mg/ ngdy, sau d6 ting dan toi 50 - 75mg/ ngdy
Ché pham: vién 10 va 20 mg.

Tong hop guanethidine:
o CH,NH, o /N_OH
1. HCN o _HNO NH,OH
2. LiAlH, > ”
Cv
Beckman
o

- -~ -~
3-121 3-120 3-119
NCHQCHQNH—ﬁ—NHz

NH

3-118
guanethidine

d. Thay thé catecholamin bﬁng cdc chit trung gian hod hoc gid.

Mot s6 chit khong c6 tac dung duoc 1y, nhung chiém chd cua catecholamin va ciing dugc
giai phong ra dudi xuc tac kich thich day giao cam nhu mot chat trung gian hoa hoc, duoc
goi 1a chit trung gian héa hoc gia. Céac thude loai ndy gdm co:

» o methyldopa tao thanh o methyl noradrenalin.

« Thudc e ché MAO: tyramin chuyén thanh octopamin.

* Guanetidin (3-118)

2. Cac thudc huy adrenalin

Céc thudc phong téa tac dung trén receptor twong ddi dic hiéu hon thude kich thich, nghia 1a

nhiéu thudc kich thich c6 tac dung ca trén hai loai receptor a va B, con thudc phong toa

43



thudng chi tac dung trén mot loai receptor ma thoi. Do dé thudc loai nay duoc chia thanh hai
nhom: thude huy o va thuc huy p adrenergic.

a. Thuéc huy a- adrenergic

Vi phong toa cac receptor a nén 1am giam tac dung ting huyét ap cta noradrenalin, lam dao
nguoc tac dung ting ap cua adrenalin. Khong (e ché tac dung gidn mach va tang nhip tim
ctia cac thude cuong giao cam vi déu 14 tac dung trén cac receptor p. Hién twong ddo nguoc
tdc dung tdng ap cua adrenalin dugc giai thich 1a cdc mao mach c6 ca hai loai receptor a va
B, adrenalin tac dung trén ca hai loai receptor d6, nhung binh thuong, tac dung o chiém wu
thé nén adrenalin lam ting huyét ap. Khi dung thudc phong toa a, adrenalin chi con giy
duogc tac dung kich thich trén céc receptor f nén lam gidn mach, ha huyét ap.

Céc thude huy o - adrenergic con dugc phan thanh cic nhom:

« Thudc tac dung chon lgc trén receptor

e Thubc tac dung trén ca o va o,

Nhém thude nay duoge chi dinh trong cac con ting huyét ap, chin doan u tuy thuong thén,
diéu tri bénh Raynaud. Hién dang nghién ctru thudc huy alA dé diéu tri phi dai lanh tinh
tuyén tién liét. Nhuoce diém chung 13 d& giy ha huyét ap khi dung, nhip tim nhanh, xung
huyét niém mac mui, co d(‘Sng tt, budn non, ndn va tiéu chdy do tdng nhu dong da day - rudt.
Céc thudc chi khac nhau vé cuong do tidu chay va thoi gian tac dung.

« Thudc tac dung ddi khang trén o,: thudc chdng trAm cam.

« Cac thubc co tac dung hay chon loc trén o, dang dugc st dung gdm prazosin (3-122),
doxazosin (3-123), trimazosin (3-124), tiadazosin (3-125), labetalol (3-126), ketanserin (3-
127) va urapidil (3-128).
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Prazosin (Minipress): chdt dién hinh phong tod a;.

Dung diéu tri ting huyét ap, uéng 1 — 20 mg mot ngay.

« Cac thudc hity a - adrenegic tac dung vira ca trén receptor o, 1an trén receptor o,
Céc chat nay c6 tac dung lam ting truong luc, ha huyét ap.

Gom cac chit phentolamine (3-147), tolazolin (3-148) va phenoxy benzamine93-149).
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« Cac chét co tac dung dbi khang chon loc trén oy
GOom cac chit yohimbine (3-153) va rauwolscine (3-154) la déng phan cau tric coa

corynanthine (3-155), imiloxan (3-156), idazoxan (3-157).
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b. Thuéc huy p adrenergic

Con goi 1a thubc “phong toa P (“p blocking agent”) c6 tac dung tc ché tranh chap voi
isoproterenol & cac receptor. Chat dau tién duoc tim ra 1a dicloisoproterenol (Powell va
Slater, 1958). Puoc dung nhiéu trong lam sang,

« Téc dung dige Iy: ¢6 4 tac dung dwoc 1y chinh véi mire dé khdc nhau giita cdc thudc:

« Kha niang huy giao cam p: 1a tinh chat chung duy nhat cua tt ca cac thude huy p:
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* Trén tim: lam gidm nhip tim (20 - 30%), gidm lyc co bop cua co tim, gidm luu lwong tim,
giam cong ning va giam sur dung oxy ciia co tim, giam téc d din truyén cia to chic nut.
Chu yéu 1a do huy p.

« Trén khi quan: 1am co, d& gay hen. Chu yéu 1a do huy B,, giy tac dung khong mong mudn.

« Trén than: lam giam tiét renin, ha huyét ap trén ngudi c6 HA cao.

« Trén chuyén hoa: e ché huy glycogen va huy lipid

« Tac dung lam 6n dinh mang: giéng quinidin, lam giam tinh tham ctia mang té bao vai su
trao d6i ion nén c6 tac dung chéng loan nhip tim.

« C6 hoat tinh ndi tai kich thich receptor B: mot sé thuéc phong toa B khi gin vao cac
receptor d6 lai co tac dung kich thich mot phan. Hiéu qua thuc té it quan trong, nhung c6 thé
han ché tac dung lam giam nhip tim, giam co bop co tim, giam co khi quan cta chinh no.

« Tinh chon loc: nhiéu thudc phong toa B ddi lap véi tat ca cac tac dung cudng giao cam cua
B (By: tim va B,: mach, khi quan). Nhung mot s thude lai chi phong toa dugc mot trong hai
loai receptor (B; hoac B,), vi thé phén biét thanh cac loai phong toa chon loc trén giao cam f3:
* Loai tac dung chon loc trén B; hay loai chon lgc trén tim (“cardioselectifs”), nhu practolol,
acebutalol, atenolol. Thuong dung metoprolol (Lopressor) va atenolol (T enormin). Lo1i ich
cua loai thudc nay 1a: Do rat kém tic dung trén B, cta khi quan nén han ché duoc tai bién co
thit khi quan. Kém tac dung trén B, cua thanh mach s& c6 loi cho diéu tri cao huyét ap (giam
co mach ngoai bién). Do rat kém tac dung trén B, cua thanh mach vanh nén khéng boc 10 tac
dung cuong a- adrenergic (tic dung co mach vanh cta CA tudn hoan trong mau). Binh
thuong, do c6 tdc dung [ thi tic dung cia a bi lu mo. Khi B bi phong toa thi tdc dung cua o
s& dugc boc 16 ra. Do khong anh huong dén cac receptor trong huy glycogen nén khong lam
nang thém tinh trang ha duong huyét. Loai c6 tdc dung chon loc trén B,, ding dau 1a
Butoxamin, it c6 y nghia trong 1am sang.

o Chi dinh chinh:

« Con dau thit nguc, chu yéu do 1am giam st dung oxy ctia co tim. Trong nhdi mau co tim,
tiém tinh mach ngay tir gio dau sé lam giam lan rong & nhdi mau va cai thién duoc tién
lwrong bénh.

« Loan nhip tim: nhip nhanh xoang, nhip nhanh trén that, tim cudng giap, cudng dong nhi do

nhiém doc digital.
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« Tang huyét ap: do lam giam luu luong tim, gidm sic can ngoai bién, giam tiét renin va
giam giai phong noradrenalin (xin xem thém bai “Thudc chita ting huyét ap”)
- Mot s chi dinh khéac; cudng gidp, migren, glocom goc md (do 1am giam san xudt thuy
dich), run tay khong rd6 nguyén nhan.

« Chong chi dinh:

« Suy tim 1a chdng chi dinh chinh vi n6 e ché co ché bu trir cta tim.

« Bloc nhi - thit vi thubc c6 tac dung lam giam din truyén noi tai trong co tim.

« Hen phé quan. Loai c6 tac dung chon loc trén receptor 1 ding cho ngudi hen it nguy hiém
hon, nhung véi lidu cao, trong diéu tri ting huyét 4p thi cling bi mt tinh chon loc.

« Khéng dung cung véi insulin va cac sulfamid ha duong huyét vi c6 thé giy ha duong huyét
dot ngdt.

« C6 thai: khong chéng chi dinh tuyét d6i, nhung da gip tré mdi dé bi cham nhip tim, ha
duong huyét, suy ho hip, thai cham phat trién.

« Cdc tac dung khéng mong muén Puge chia lam hai loai:

« Loai tai bién 1 hau qua cua su phong toa receptor f.

« Tim: suy tim do 1am yéu co bop cua co tim, cham nhip tim, nhi thit phan ly.

« Mach: hoi ching Raynaud, tim lanh dau chi, di khap khiéng, (thuong gip vdi propranolol,
do B bi phong toa thi a s& cudng). Cac thude chon loc trén B; va c6 hoat tinh kich thich noi
tai thi it tai bién nay hon.

« Phoi: cac thubc co tic dung huy B, > B; s& gay co khi quan, kho thé. Khong dung cho
nguoi hen.

« Than kinh trung wong: mét moi, mat ngi, hay ngi mé, a0 anh, trim cam, thudng gip hon
v6i cac thude dé tan trong m& vi dé tham vao té bao than kinh (propranolol, metoprolol), loai
it tan trong m& (atenolol, nadolol) it tai bién hon.

« Chuyén hoa: 1am ha dudng huyét (can than trong voi nguoi bi dai thdo dudng), ting
triglycerid trong mau.

« Loai tai bién khong lién quan dén tac dung phong tod p.

« Hoi chimg mét - da- tai: xudt hién riéng hodc phdi hop véi cac ton thuong ctia mét (viém
giac mac, viém cung mac), da (sén ngtra long ban tay, ban chan, dﬁy da), tai (diéc va viém

tai nang). D3 gip véi practolol, diéu tri trong 1 - 2 nam.
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« Viém phtic mac xo ctng: dau cing bung phiic mac c6 nhitng mang day do t6 chiic xo . Sau
khi ngimg thudc hodc diéu tri bang corticoid s& khoi. Gap sau khi diéu tri kéo dai trén 30
thang.

« Trén thuc nghiém, da gip ung thu tuyén tc, ung thu va, lymphosarcom. Do d6 can theo
ddi trén nguoi khi dung liéu cao kéo dai.

« Twong tdc thudc:

« Cac thudc gdy cam tng cic enzym chuyén héa ¢ gan nhu phenytoin, rifampin,
phenobarbital, hit thudc 14, s& lam ting chuyén hoa, giam tac dung cta thude huy p.

« Cac mudi nhom, cholestyramin lam giam hap thu.

« Cac thudc huy B co tac dung hiép dong vé6i thude chen kénh calci, cac thude ha huyét ap.

« Indomethacin va cac thuéc chdng viém phi steroid lam giam tic dung ha huyét ap cia cac

thude huy p.
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CHUONG 4. THUOC TAC DUNG TOI TIM

4.1. Ciu tao, hoat dpng ciia hé tim mach

Hé tim mach (bao gdm tim va hé tudn hoan) 1a mang lu6i phan phdi mau dén khip cac noi
trong co thé. Béng mdi nhat dap cua tim, mau di dén ting noi trén co thé dé thuc hién qua
trinh trao d6i khi (cung cip oxy cho té bao va liy lai cacbonic) va trao dbi chat (cung cép
chat dinh dudng cho té bao va thu gom chat thai tir t& bao). C6 khoang 7.571 lit mau chay
sudt chidu dai 96.500km qua lai cac mach mau mdi ngay.

Tim 1a co quan chinh trong h¢ tuan hoan, tim nhan thong tin nhu cAu tir cac bd phén trong co
thé va diéu chinh nhip dap nham dap ung lwrong mau can thiét. Khi ngi hodc khi nghi ngoi,
tim van dap nhung chi du dé cung cap mot lugng oxy vira du cho nhu ciu co thé.

Céac mach mau din mau c6 nhiéu khi oxy tir tAm thét trai dén nudi cac co quan goi la dong
mach. Tinh mach ¢é chirc nang thu hdi mau chira nhiéu khi cacbonic tir cac bo phan d6 vao
tdm nhi. Thanh tinh mach va d6ng mach déu c¢6 cdu tao 3 16p nhung thanh tinh mach khong
¢6 nhiéu co nhu dong mach ma n6 cé nhiéu van rai rac sudt chiéu dai dé ngin chan tinh
trang mau chay nguoc trd lai.

Mot hé théng cac mach mau i ti tao thanh mot mang luoi ndi céc tiéu dong mach va tiéu
tinh mach goi 1a hé théng mao mach. Tuy nho nhung mang ludi mao mach 1a noi rat quan
trong dién ra qua trinh trao d6i khi va trao d6i chat véi té bao.

Chtic ning cta hé tuan hoan: Néu hé tuan hoan khong hoat dong, chung ta khong thé nao
séng sot. Nhitng thong s vé nhip tim, huyét ap duoc goi la cac dAu hiéu sinh tdn cho sy
song. Hé tuan hoan lam viéc rat chit ché voi cac hé thdng khac trong co thé. N6 cung cip
oxy va dudng chit cho co thé, ddng thoi nd van chuyén cac chit thai tir co thé dén céc co
quan tuong Gng dé thai ra ngoai. Ngoai ra, hé tuin hoan con phan phéi cac chit can thiét nhu
noi tiét td, vitamin, khoang chit va cac chat din truyén than kinh cho moi hoat déng co ban
ctia té bao.

« Mt s6 bénh Iy thwong gip.

Céc bénh 1y tim mach 13 nhitng bénh 1y thuong gip va c6 ty 1é tir vong rat cao. Pimg nghi
rang bénh 1y tim mach chi xay ra ¢ ngudi 16n tudi, dudi day 1a mot sé bénh Iy tim mach

thuong thdy & tudi tré:
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« Bénh tim bam sinh: Pay 13 cac di tat bat thuong trong tim va hé mach mau 16n ngay khi
sinh ra. Tim bam sinh hinh thanh tir khi con ¢ trong bung me. Tim bam sinh gay ra nhiing
hau qua nghiém trong, c6 thé tir vong hodc nhe hon 1a cham phat trién thé chat.

* Roi logn nhip tim: Py 13 tinh trang tim dap bat thuong, co thé do bam sinh hodc do méc
phai sau ndy. Trong rdi loan nhip tim, nhip dap bat thuong, khong déu, nhanh qua hoic
cham qua déu c6 thé xay ra. Hau qua 1a anh huong x4u dén qua trinh lwu théng cia mau co
thé gay ra cac hau qua nghiém trong.

« Bénh tim to: Dy 1a hiu qua sau mot thoi gian dai bénh 1y cua cac budng tim, sau d6 lam
huy hoai t& bao co tim, cudi cung 1a tinh trang suy yéu cta co tim. Nhiéu truong hop phai
thay tim.

« Cic bénh Iy mach vanh: bénh thuong phat trién do tinh trang xo vira dong mach. Su tich
tu chét béo, chit Calci trong cac t& bao chét giy ra cac cuc mau dong trong 10ng mach méau
gdy ra tinh trang lip tic dong chay ciia mach mau. Hau qua sau cing ctia bénh Iy mach vanh
14 nhdi mau co tim, c6 thé dan dén tir vong.

« Bénh ting mé mdu: Qua nhiéu Cholesteron trong mau giy ra cac yéu td nguy co nghiém
trong cho cac bénh 1y tim mach. Tré béo phi rat nhiéu kha niang bi bénh Iy tim mach vi chic
chin lugng Cholesteron méau cao.

« Cao huyét dp: La hau qua ciia mot s bénh Iy mic phai, khi ay goi 1a triéu chimg cao huyét
ap. Bénh cao huyét ap 1a hau qua cua 16i sdng qua nhiéu cing thing, hit thude 14, ché d6 an
nhiéu mudi, nhiéu mé, it van dong. Tré em thuong bi cdo huyét ap triéu chimg do hau qua
clia cac bénh 1y c6 san o tim, than.

« Bénh thép tim: hay con goi 1 viém tim dang thap. Tinh trang thudng xay ra sau mot viém
nhiém & ving hong. Loai nhiém tring ndy giy ra van dé man tinh & tim, thuong xay ra ¢ do
tudi tir 5 - 15. Néu diéu tri viém hong dung cach c6 thé ngin ngira dwgc ching bénh nay.

4.2. Cdc thubc tic dung tdi tim

Céc thude diéu tri bénh tim 1a nhing thudc trong chirng muc nhat dinh ¢6 tac dung gitp cho
tim phan ndo tré vé trang thai binh thuong cta né. Cac thudc tac dung 1én tim duoc phan
thanh ba loai chinh nhu sau:

Thubc chita con dau thit ngyc.

Thube chéng loan nhip tim.

51



Thube trg tim.

4.2.1. Thudc chira con dau thit nguc

Nguyén nhan cta con dau thit nguc 13 do co tim bi thiéu oxy dot ngdt vi mat thing bang
gifta sy ting nhu cu oxy clia co tim va sy cung cip khong dii oxy ctia mach vanh.

Co tim chi chiém 0,5% trong luong co thé, nhung khi nghi ngoi ciing luu giit 5% luu luong
tim. Co tim 1y 80- 90% oxy cua dong mau qua co tim. Khi ¢ ging, khi xtic dong hoic
ding catecholamin, tim phai lam viéc ting, nhu cau oxy chi duoc thoa méin bang ting luong
méu cung cap cho tim.

T lau, dé chéng con dau thit nguc, van dung thudc lam gidn mach vanh. Tuy nhién, nhiéu
thubc ngoai tac dung lam gian mach vanh, lai d(‘Sng thoi lam gidn mach toan than, vi vady mot
khdi lwgng méu dang 18 can cung cap cho tim thi lai chay ra cac ving khac. Mit khac, ap luc
tinh mach giam, doi hoi tim phai lam viéc nhiéu hon, va vi vy lai cang ting st dung oxy
cua tim. Khi mot phén mach vanh bj tc, vung dudi chd tic bi thiéu mau, chuyén hoa lam
vao tinh trang ky khi, 1am ting tao thanh acid lactic, adenosin, kali 1 nhitng chit giy gidn
mach manh tai chd. Néu cho thudc gidn mach, sy cung cip mau s& ting 1én & ving lanh,
khong c6 loi gi cho ving bj thiéu mau, trai lai, su twdi mau cho ving bi thiéu mau lai con bj
giam di. Hién twong nay duoc goi 1a “ldy trom cta mach vanh” (“vol coronarien”). Trong
con dau that ngyc ma nguyén nhan 1a do thiéu mau dot ngdt cua co tim thi viée can trude hét
14 1am giam nhu cau oxy ctia co tim, va hon nita 1a loai trir tat ca nhiing tic dong doi héi tim
phai lam viéc nhiéu 1én va chuyén hoa ting lén.

Vi vy, cac thudc chdng con dau thit nguc tot can dat duoc nhitng yéu ciu sau:

a) Tang cung cip oxy, tudi mau cho co tim.

« Bang cach dung thudc hodc ding dung cu dé can thiép lam gidn mach vanh (dung dng dat
vao mach vanh).

« Giam 4p sudt cia tim truong hodc giai quyét bang phau thuat

b) Giam st dung oxy bang cach giam cong nang tim (tinh trang co bop cua co tim, nhip
tim).

« Lam giam tan s6 cta tim.

* Lam giam ap suét dong mach (than trong).

« Lam giam nhe lirc co bop cua tim (nhing trudng hop tim yéu thi khong st dung duoc).
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« Lam giam hiéu lyc cta tim (giam luu luong mau & tinh mach hodc lam ting thé tich trén
phut).

c¢) Lam giam con dau. Tuy nhién can thiy rang vi tri ctia ving thiéu mau & co tim khong
hoan toan co6 lién quan dén su c6 mit hodc mirc do cia cam giac dau, nghia la co thé thiéu
mau ¢ co tim ma khong c6 dau.

Céc thudc diéu tri (theo co ché tac dung) dugc chia thanh bon loai:

« Loai diéu trj con dau, gian mach: cac este nitrat va nitrit httu co. Loai thube nay doc.

« Nhom tre ché kénh canxi: c6 tac dung lam giam mach, giam cong ning, nhip dap cia tim,
giam sy co bop cua tim.

« Nhom thudc phong toa recptor p — adrenergic: c6 tac dung diéu tri, cang cd, giam cong
nang cua tim, tiét kiém st dung oxi cua tim, trc ché trao ddi chat.

* Nhitng nhém khéc: c6 tdc dung tdng cuong dong chdy cia mach vanh.

4.2.1.1. Cac este hitu co nitrat, nitrit

Céc nitrat htru co 1a cac este polyol cua acid nitric, con cac nitrit hitu co la cac este cua acid
nito. Este nitrat (C -O-NO2) va este nitrit (C -O-NO) duoc dic trung boi chudi C -O-N,
trong khi cac hop chét nitro 1a C -NO,. Nhu vy, nitroglycerin 1a tn goi khong ding cua
glyceryl trinitrat va khong phai 1a hop chat nitro, nhung do ding quen va qué phd bién nén
khong stra dugc.

Céc thubc nhom nay hoic 14 dung dich bay hoi (amylnitrit 4-1), hodc 1a dung dich bay hoi
nhe (nitroglycerin 4-2), hodc 1 thé rén (isosorbid dinitrat). Tt ca cac hoat chét trong nhém
nay déu giai phong nitric oxid (NO) tai mé dich & co tron thanh mach.

Céc loai thuong dung & lam sang la:

Tén Cong thic cau tao Thoti gian tac dung
Amyl nitrit (4-1) (CH,),CH—CH,CH,—ONO 3-5 phut
Nitroglycerine (4-2) H,C CH——CH, 10-30 phut
‘ 8-12 gio
O,NO ONO, ONO, 24 it
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Isosorbit dinitrate (4-3) e 2-4 gio

ONO,

g 12 gio
HC——C——G——CH——C——CH,
ONO,
(@]
Pentaerytrol (4-4) OZNO—(sz\ ;2(;_0No2 4-5 gio
C 12 gio

ONO—=CH, {7 ONO:

Nicorandil (4-5)

0

H
——N——CH,CH,—ONO,

X

 a

N

* Tac dung duogc ly:

« Nitrat lam giin moi loai co tron do bat ky nguyén nhan giy ting truong luc nao. Khong tac
dung truc tiép trén co tim va co van.

* Trén mach, nitrat lam gian mach da va mat (gdy do mat) lam gian mach toan than. Tinh
mach gidm, lam giam dong mau chay vé tim (gidm tién ganh). BPong mach gian, lam giam
strc can ngoai bién (giam hau ganh). Mic du nhip tim c6 thé nhanh mot chiit do phan xa gidn
mach, nhung thé tich tim thu giam, céng ning tim giam nén van giam st dung oxy cua co
tim.

« Trén co tron khéc, nitrat 1am gidn phé quan, ong tiéu hoa, dudong mat, dudng tiét niéu sinh
duc.

* Dugc dong hoc

Céc nitrat hitu co chiu anh huong rit manh cua enzim gan glutathion - organic nitrat
reductase, thudc bi khtt nitrat tung budc va mAt hoat tinh.

Nitroglycerin dat duéi ludi, dat ndong d6 t6i da sau 4 phit, /2 = 1 -3 phat. Chat chuyén hoa
dinitrat c6 hoat tinh gian mach kém 10 lan va t/2 khoang 40 phit.

Isosorbid dinitrat ddt dudi ludi co pic huyét twong sau 6 phut va t/2 = 45 phat. Cac chat
chuyén hoa ban dau 13 isosorbid - 2 - mononitrat va isosorbid - 5 - mononitrat vin con tac
dungvacot/21lata2 -5 gio.

* Ddc tinh.
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Doc tinh cap tinh lién quan dén tac dung gidn mach: tut huyét 4p thé dung, nhip tim nhanh,
dau nhéi dau. Cac ché pham nitrat van c¢6 thé ding cho ngudi co ting nhén ap, tuy nhién
khong dung dugc cho ngudi cé tang ap luc ndi so.

« Lién quan giita cdu tric va tic dung ctia c4c nitrat — nitrit.

* Trong phan tir thuong chira 2-4 nhoém nitrat méi c6 tac dung.

« Trong phén tir néu con c¢6 nhém hydroxyl ti do thi lam giam tac dung.

« Cac chét c6 tinh than dau co tac dung tét hon cac chét co tinh than nude.

« Cac hop chat nitrat v co c¢6 tac dung kém hon cic nitrat ciia cac ancol mach thang.

« Cac phuong phap chung diéu ché: tao este cta axit nitrit va nitro.

®
R—OH N0 >  R—ONO
ONCl/piridin ‘
> R——ONO
HNO;
R—OH »  R——ONO,

Nicorandil (4-5) ¢6 wu diém hon so v&i nitroglycerin (4-2) 1 thoi gian tac dung dai hon, it
tac dung phu hon. Co ché tic dung ciia n6 ciing c6 diém khac 13 nd ting cuong hoat dong
ctia kénh kali, chinh vi thé gay nén su gidn mach.

Diéu ché nicorandil (4-5):

COCI CO—NH—CH,CH,—ONO,
N H,N(CH,),ONO, N
> + HCI
/ /
N N
nicotin 4-5
nicorandil

4.2.1.2. Thudc chen dong calci
Thubdc chen dong calci con goi la thube rc ché calci, thube ddi khang vdi calci, thubc chen

kénh cham calci.
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Trong hiéu thé hoat dong cua tim, Ca®" ¢6 vai trd trong giai doan 2 (giai doan cao nguyén)
va dac biét la trong khtr cyc ctuia nat dan nhip (pacemaker), nit xoang va nut nhi that. Calci
vao té bao theo kénh cham. Trong co tim, Ca®" gin vao troponin, 1am mat hiéu qua wc ché
ctia troponin trén bo co thit, do d6 actin va myosin c¢6 thé twong tac véi nhau dé gy ra co co
tim. Vi thé, cac thudc chen kénh calci 1am gidm lyc co bop cua co tim [am chdm nhip tim va
giam dan truyén nhi thét.

« Co ché tac dung chong con dau thit nguc:

« Cac thude chen kénh calci do 1am giam Iiyc co bép ciia co tim nén lam giam nhu cau oxy
ctia co tim (co ché chinh).

« Trén thanh mach, cac thudc lam giin mao dong mach, lam giam stc can ngoai bién, giam
huyét ap va giam ap luc trong tam that, giam nhu cu oxy.

« D6i khang véi co thit mach vanh. Tac dung tt trong diéu tri cac con dau thit nguc chua
6n dinh.

* Tac dung phan phéi lai mau trong co tim, c¢6 191 cho vung dudi ndi mac, la vung rat nhay
cam voi thiéu mau.

* Chi dinh

« Dy phong céc con co that mach vanh

« Con dau thit nguc do co that mach vanh (Prinzmetal) 13 chi dinh t6t nhat.

« Con dau that nguc do co thit nguc khong 6n dinh: tac dung twong ty voi thude chen p.

C6 thé dung phdi hop véi cac dan xuét nitro

« Tac dung khéng mong mudn: Céc tac dung khong mong mudn thudng lién quan dén tac
dung gian mach nhu nhtc dau, con bdc hoa, tut huyét ap thé dirg. Nang hon la cac déu hiéu
trc ché trén tim: tim nhip cham, nhi that phén ly, suy tim sung huyét, ngimg tim.

« Cac thudc hay st dung:

Béang 4.2: So sanh cuong do tac dung trén tim va mach cua mot s6 thudc

Chat Co tim | T4 chtrc dan truyén | Co thanh mach
Nifediprime (4-6) | ++ + -+
Verapamil (4-12) | +++ -+ +++

Diltiazem (4-13) | ++ ++ ++
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Qua bang trén cho thay nifedipin va cac thudc ciing nhom (xem “Thubc chita ting huyét
ap”) 1am gidn mach vanh manh, it anh huéng dén hoat dong cia co tim. Verapamil tc ché
hoat dong ctia co tim manh nhat, dung t6t cho diéu tri loan nhip tim.

Céc thudc ddi khang véi calci co tac dung dén té bao cua co tim va té bao co tron thanh
mach dya vao ciu tao hoa hoc duge phéan thanh 5 nhom:

« Nhém I: dan xuét cia 1,4 — dihidropiridin (nifedipine) (4-6).

« Nhom II: din xuét ctia verapamil (4-12).

« Nhém III: dan xuét cua diltiazem (4-13).

Ba nhom nay td chi yéu dén kénh calci ctia co tim.

« Nhém IV: dan xuit cua diphenyl-ankyl-amin (cinnarizin (4-14), fendiline (4-16). Loai nay
tac dung yéu hon, do chon loc thép hon ba nhém trén.

« Nhom V: Nhom céu trac khac.

Bang 4-3. Cac thudc chen dong calci quan trong dang st dung.

Tén (biét duoc) Nim diéu ché | Sir dung
R
R,00C COORs
HaC ‘ N ‘ Ry
1. Cac dan xuét 1,4 — dihidropiridin FL
Nifedipine (4-6) 1968 Mach vanh cdp va min, dau thit nguc, ting truong
luc
Nitrendipine (4-7) 1972 Pau thit nguc, cac dang khac nhau cua ting truong
luc
Nisoldipine (4-8) 1979 Pau thit nguc, truong lyc c¢6 duong tinh, khong
anh huong dén tan sb tim
Nimodipine (4-9) 1981 Pau thit ngyuc va gidn mao mach nio
Darodipine (4-10) 1987 Pau that nguc
Nicardipine (4-11) 1974 Pau thit nguc, huyét ap cao

I1. Dan xuit amin bac ba cuia diarakyl

Verapamil (4-12) 1966 Pau thét nguc, loan nhip tim, cao huyét ap do dong
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mudi mang mé
I11. Dan xuat benzo-thiazepin
Diltiazem (4-13) 1971 Pau that nguc, ¢ tac dung khong dang ké t6i luc
co co am tinh
IV. Dan xuat ciia diphenyl-ankyl-amin
Cinnarizine (4-14) 1959 Roi loan tuan hoan ndo va ngoai vi
Flunarizine (4-15) 1970 Gidng nhu cinnarizine, cac bénh veé tai trong
Fendiline (4-16) 1962 Tang cuong tuan hoan mach vanh, nhdi mau co tim
Prenylamine (4-17) 1961 Pau thit nguc
V. Céc cau tric khac
Perhexiline (4-18) 1966 Pau thit ngyc
Gallopamil (4-19) 1966 Pau that nguc, loan nhip tim, cao huyét ap
Tiopamil (4-20) Gidng nhu gallopamil
Pepridil (4-21) 1973 Pau that nguc, loan nhip tim
Ipriflavone (4-22) 1971 Pau thit nguc

Mot s6 dan xuét quan trong cua 1,4-dihidropindin

Ri
R,00C COORs
HsC T R

Cong thirc chung Ry
Tén R] R2 R3 R4 R5
Nifedipine CH

2-NO,C¢Hs | CH; H CH;
(4-6) 3
Nitrendipine CH

3-NO,C¢Hy | CH; H C,Hs
(4-7) 3
Nisoldipine CH

2-NO,C¢H, | CHy H CH,CH(CHs),
(4-8) 3
Nimodipine CH(CH; CH

2-NO,C¢H,4 H (CH,),0CH;
(4-9) )2 3
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/N
Darodipine CH
~_ 4 CHs H C,H;
(4-10) N 3
CH
felodipine 2,3-C12C6H3 CH3 H C2H5
3
CH
FR 7534 3-NO,C¢H; | C,Hs H ,O | C,H;
H
CH(CH;
Nilvadipnie | 3-NO,CHy ) H CN
2
N
-
CH(CH; CH
isradipine ~ H CH;
N ), 3
— CH
flordipine | 2-CFsCeH, | CoHs (HC)—N f C,H;
3
CH — —
PO 219 3-NO.CH, |CH; | H (H2C)—N NCe
3

Lién quan dén cau truc va tac dung

« Cic dan xuét 1,4-dihidropiridin:

- Thudng mét tic dung khi H trén N cta piridin thay bang mot nhoém thé khac. (trir trudng

hop cua flordipine).

- Cac nhom cacboxylat & vi tri C; va Cs thay béng cac nhom déng dién cAu dién tt sinh hoc

khac (CN, SOR, NO,, SO,R) thi déu dan dén cac hop chit c6 tic dung yéu hon.

- Céc hop chét c6 uu thé vé tac dung khi R, = R

- Nhom phenyl ¢ Cy4 ¢6 thé thay bang nhém di vong nhung chi ¢6 mot sb nhom cé tac dung.

- Trong nhém phenyl & C4 ¢6 thé thay bang nhém NO, hodc CF5 ¢ vi tri 2 hodc 3 méi ¢ anh

huong tot.
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- O vi tri C, c6 mach nhanh ancoxi thi thuong lam cho hop chat c6 thoi gian tic dung kéo
dai hon.
- Cac ddng phan quan hoc ¢6 tac dung sinh hoa va duoc hoc khéc nhau.

« Cac chit thuong ty cta verapamil (4-12):

CN CH,
H3 C_(CH2)3'N—(CH2)2 OCH3
CoO
CH(CH3)»

Céc dan xuat va chat twong tu cua verapamil mudn c6 tac dung duoc Iy thi can thiét phai co
mit déng thoi ca hai vong thom va chita nhém isopropyl & canh nhém phenyl.

Tac dung cua cac dong phan khong gian cua verpamil khong giéng nhau: dong phan S (-) ¢6
tac dung chin dong canxi manh hon dong phén R.

Nhém amino trén mach nhanh bj tao mudi bac bon thi hop chit mét tac dung.

« Cac chét tuong tu cua diltiazem (4-13)

OCH,
s—_/"
@[ ---OCOCH;
N
| o}
(CHp),
N(CoHs),

Diltiazem vé mat hoa hoc 13 dan xuit nhom benzo- (1,5) tiazepin

Pé cho hop chit c6 tac dung thi trén nguyén tir N phai c6 nhom thé (nhoém thé t6t nhat 1a
(C2H5),N(CH,),.

Vong thom gén véi tiazepin phai 13 vong benzen gin theo kiéu ngung tu va trong nhén
benzen khéng duoc chira bat ky nhom thé nao.

Nhom axetoxi va 4-metoxiphenyl thi déng phan cis va ddng phan (+) c6 tac dung t6t hon.

Vi tri nhom axetoxi thay bang nhém axyl khac van c6 thé co tic dung.

« Cac hop chat 1a din xuit cua diphenyl-ankylamin (biét duoc stugeron)
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Céu trac chung ciia cac hop chit nay 1a nhat thiét phai c6 nhom diphenylmetyl va trong nhan

benzen néu c6 nhoém thé thi phai 1a nhom c6 hiéu ung khong gian bé.

R
¢ /N
NN N—R R=R=F
H Ha \_/
= —CH
flumarizine (4-15)
R™
CH_NH_(CHQ)Q'R '=R" =H
CHs
fendiline (4-16)
H2 R' = R" =H
C —CH—NH—(CH,),"R

CH3
prenylamine (4-17)

* Céc thuoc chen dong canxi thuoc nhoém cau trac khac:
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CeHi H

\CH—(|-‘,|2 o C=—=N——0——(CH2)}(C2Hs),
/
CeHi1
perhexiline (4-18) HaCO cl gallopamil (4-19)
cl
0,8 SO, CH,
H,CO. | CeHs
(CH2)sN——(CHy), OCH,4
H,CO tiopamil (4-20) (HsC),CHO o

ipriflavone (4-22)

Hy Ho H
CehHs—C —N—C —C—C—OCH,CH(CH),
2

bepridil (4-21)
Téng hop céac thube chen kénh canxi:
« Nhom I: cac dan xuét 1,4-dihidropiridin:
Céc dan xuat 1,4-dihidropiridin thuong duoc diéu ché theo phuong phap téng hop piridin
ctia Hantzsch hodc theo mot dang cai tién ciia phuong phap. Phuong phap nay 1a phuong
phap dau tién nhung la phwong phap t6t nhat vé kinh té, hiéu suat 70-75%.
Tur etyl axetoaxetat, axetandehyt voi sy c6 mdt cia amoniac hop chit 3,5 — etoxi-cacbonyl-

2,4,6-trimetyl — 1,4-dihidropiridin (4-23) duogc tao thanh.

CH,
Caftsoco TH3 OeoCHs C,Hs00C COOC,Hs
4 CHO  + - - | |
-3H,0
H3C (e} NH; ) CHs HaC H CHs
4-23

Néu thay axetandehyt bang cac andehyt khic nhau va etyl axetoaxxetat bang dan xuét khac

thi thu duoc mot loat cac dan xuat 1,4-dihidropiridin (4-24) khéc.
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R,OCO R OCORy

R,00C COOR,
. CHO + - . | |
-3H,0
R
R1 (0] NH3 (o] 3 R1 H R3
4-24
NO, I4
Véi R la va R; = R, = R3 = Ry = CH; thi thu dugc infedipin, 1a thudc quan trong

nhét trong nhom nay.

Hop chat 1,4-dihidropiridin ciing c6 thé duoc téng hop tir 4-25 va 4-26

X X
N
‘ SA | A
/ /
COOR,
RLOCO + £ _ . ROOC COOR,
HoN CH, ‘ ‘
4-26 N
H,C 0 HsC H CHs,

amin croton este
4-25 4-27
benzilidin axetoaxetat

* Nhom II: Verafamil (4-12)
Mot trong nhitng phuong phép tong hop verapamil 13 xuét phat tir 3,4-dimetoxiphenyl-
axetonitrin (4-28) qua hai con dudng khac nhau tao hai san phdm trung gian 1a 4-29 va 4-30.

Cho hai hop chit nay tac dung v6i nhau dé thu duoc verapamil (4-12).

CN
NaOC2H5
HsCO CH,CN————— H,CO CH
(H3C),HC—2Br CH(CH3),
H;CO H3CO
CI(CH,);0OH
CN CN
SOCl,
H5CO C—(CH2)sCl  <«——— H,CO C—(CH)3;0H
CH(CH3), CH(CH3),
HCO H,CO

4-29
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Pd/H,

HsCO CH,CN ———= 5 H,CO CH5CH,NH,
A
H5CO 48 H,CO
CgHsCHO
H HzCO CH,CH,N=C—CH
H3CO CH,CHNH—C —CqHs  VaBH,™ 2CHN==C—CH;
H,CO
H,CO
CH;I
? H,
@ H3CO CHQCHQN —C _CGH5
HsCO CHoCH,NH— c;—c;6|-|5 —
HzO/H CH3
CH, HyCO 4-30
HsCO
HzCO C—(CH2)3 N——(CHy), OCHj,
429 + 430 ———>
CH(CH3)2
H,CO OCHjz
4-12
verapamil

* Nhom III Diltiazem (4-13)

Diltiazem duoc tong hop bat dau tir viéc md vong epoxit hop chat 4-31 v6i anion cia

2-nitrothiophenol cho hop chit 4-32, phan 1ap dng phan bang cinchonidin sau d6 khir thanh

amin 4-33, tiép tuc dong vong thanh hop chét lactam 4-34. Chit nay duoc ankyl hoa voi 2-

cloroetyldimetylamin, str dung natri dimetylsunfinyl nhu mot bazo. Tiép theo dé 1a axetyl

hoa voi anhidric axetic dé duoc dong phan d-ditiazem (4-13)

Diéu ché 4-31
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H
H,CO CHO + (CH;C0),0 —— HyCO G==C—COOCOCH;

0
g
~OO0OH PBA
PBA: or m-Cl PBA
@ 0
H,0/H /\
H;CO ﬁ—CH_COOH -—— H,CO ﬁ—cH—coococw3
CH;0H/H,S0,
\
HsCO (|_3|—CH—COOCH3
4-31
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OCH;

OCH;
S
SH
tO
- CH—OH

NO; NO, COOCH;Z

H,COOC 43

T —
1) Tao mudi
voi L — lysin
Téch lay dong phan +
2) Khtr hoa H,/Pd

OCH;

OCHj

S
H
S -~ ClH—OH
OH ;
N 4-33
H
4-34 o)

1) CI(CH,),N(CH3),
2) (CH;CO),0

OCH;

H,0
Hzc_C __N(CH3)2

diltiazem DP cis
« Nhom IV: cac dan xuét ciia diphenyl-ankylamin
Cinnarizine (4-14) 1a dan xuét cua benzhidrylamin. Dé diéu ché cinnarizine ngudi ta
cholinesterase benzhidryl clorua (4-35) tic dung vd1 N-etoxicarbonyl piperazin (4-36) sau do
thiy phan loai nhom etoxicarbonyl dé di t6i hop chat diphenyl metyl piperazin 4-37 sau d6
axyl héa hop chit ndy voi cinnametyl clorua dé dugc amit twong Gng 4-38, khir hoa hop chat

nay bang LiAlH, thu duoc cinnarizine (4-14)
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CHCl, + CgHg

O

CH—CI + HN N— COOC,Hs—» H—N N—00002H5

4-35 ®
H,0/H

/T \ CoHs—G=CHCOC]

§ 242

.

CH—N N——COCH=C - CH—N NH
\ / H cinnametyl clorua
4-37
4-38
LiAlH,

CgHsCH=CHCHO: cinnadehyt

CH—-N N———CHZCH C—-@

4-14
cinnarizine

Q@Q

Prenylamine (4-17): benzadehyt va malonitrin este tong hop xianoeste 4-39. Tiép theo dwa
nhom phenyl vao bing cach cong phenyl magie bromua vao nbi doi cua 4-39 thu duoc 4-40.
Sau d6 thuy phan va decacboxyl héa thu dugc 4-41, khir hdéa nhém nitrin thanh amin 4-42,
cudi cting ankyl héa amin céi 2-cloro-1-phenyl-propan thu duoc prenylamin. Hodc dem 4-42

phan tmg v&i phenylaxeton rdi khir héa véi H,/Pd.
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/CN CN
H
CHO H2C\ _— C:\/
COOC,H5 439 COOC,H5

Ph-MgBr
CN
H2 1) HZO H
CeHs—CH——C —CN ~ <——  CeHs——CH—C
2)- CO, | COOC,Hs
CoHy 441 Cotly
LiAlH,
Hy  Hp CICH(CHy)CHyCoHs ¢ty e % (2 NH—CH— G Co
CeHs——CH—C —C —NH; » 65 61
CeH
o 1) Phenyl xeton 4-17
4-42
2) Hy/Pd
1) BrMgCH,CN H, H,
D > CeHs—CH—C —C —NH,
2) H,O/H
3)-H,0 CoHs
4) H,/Pd
4-42
CGH5_C_CGH5
o
CN
H
1) CNCH,COOEt CgHs——CH—C
2) H,/Pd .
L COOCQH5
CeHs
4-40

« Nhom V: céc cdu tric khac Téng hop bepridil (4-21):

H, H, 1) SOCl, H, H,
HO—C —G—CH,0—C —CH(CHyl, —————= CgHsH,C——N—C —C—CH,0—C'—CH(CHy),
2) Benzylanilin
4-43 CeHs

4-21



Cl,/300°¢ H, H,0, H,
>  Cl C —cH:ZCH2 ———=» Cl——C —CH—CH,

HsC——C=——=CH
3 H 2
(0]
HOCH,CH(CHj),
H, H, N H, H,
(H3C);HC——C —O0——C —CH—CH, <« H  (H3C),HC——C —O——C —CH—CH,

4-43 N_ OH

0 2) CICH,CH(CHs),

Iz

AN

OH——C —C——CH,
H

4.2.1.3. Cac thudc chira dau thit nguc loai hity B - adrenegic

Co ché: tac dung chong dau thit nguc lién quan dén viée e ché B - receptor cua tim, khong
lién quan dén tac dung 6n dinh mang va gy té tai chd, lam giam cong nang cua tim, tiét
kiém stir dung oxi cho co tim, trc ché qué trinh trao ddi chét cua co tim.

Khéng dung cho ngudi c¢é suy that trai, vi c6 thé gy truy tim mach dot ngot. Khong nén
ngimg thudc dot ngdt va co thé gay hién tuong “bat lai” lam nhdi mau co tim, dot ti.

Céc thudce st dung:

OH OH OH

o iPr O\/k iPr O i
\/k / e e iPr
N N N
H cocHl H
CH,COCH3 HN——COCH,CH,CH; NH——COCH;
4-44 4-45 4-46
atenolol acebutolol practolol
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OH

OH OH
o i i 0 iPr
\/kN/lPr O\/k /lPr \/k /P
N
H H

N
O\/\
Ny
2
4-47 H 4-48
propranolol H,C——C=—=CH, oxprenolol
4-49
alprenolol

Téng hop practolol: ¢6 hai phuong phap
* Phuong phap 1:

Viéc tong hop cac hop chat dan xuit ete ciia 1-aminoprophan -2,3-diol twong ddi giéng

nhau, déu c6 chung giai doan tao ete giita nhém phenolat va ankyl-halogenua. Ngoai ra, mdi

hop chat khac nhau thi ¢6 thém nhimng budc phan Gng khac nhau dé dua nhimg nhém thé

vao nhan benzen.
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H,C—OH H,C——0S0, CHjs
HC—OH " cIso, CHy —> HC—OH
H,C—OH H,C—OH
axetyl hoa
H,C—O NHCOCH
ZT COCHs H,C——0S0; CH;
— -CH;NHC4H,ONa |
Hc|: O\C oH - p 3 6114 HC—O
3 ~
H,C—O | e |
CH3 H2C—O
CHs
deaxetyl
H,C—O0 NHCOCH; H,C—O NHCOCH;
HC—OH 1) p-CH3C4H,4SO,Cl/piridin N HC\
2) NaOH |/°
H,C—OH HC
iPr-NH,
(HiC)pHC—N 0 NHCOCH;
HO
4-46
practolol

Viéc tong hop cac hop chat 4-44, 4-45, 4-47, 4-

tuong tu.

48 du co thé tién hanh theo phuong phép

Phuong phép 2: khong cholinesterase glyxerin phan tng truc tiép voi ArONa vi phan tmg

khong xay ra hodc xdy ra rat cham.

OH

HZC—W NaOH |
0

.
cl

O/W

RNH,

_— OH

Ha H H
Ar——0——C —G—C —N—-R
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iPr-NH, \ H
\

propranolol
4.2.1.4. Cac thube c6 tac dung chéng dau thit nguc khac
« Thudc tir thao moc: khelline va visnadine

« Thudc tong hop: carbocromum, amiodarone, dipyridamole

CH
/3
\

CHj
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o)
H,C
CHs HAC OCOCH;
3
OCOCH—C,Hs
OCHs
khelline CHj, visnadine
CHs
C,Hs0CO—H,CO o] o)
carbochromum
N
N(CH,CH,OH),
N = \(
)\ N
(HOH,CH,C)N N Z
N . .
dipyridamole
Tong hop dipyridamol:
N
N Cl N(CH,CH,0H),

A NF
YHN(CHZCHZOIB\

N X
2" (HOH,CH,CN”T SN

O 4-51

X =
X =

4.2.2. Cac thubc chira loan nhip tim

dipyridamole
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4.2.2.1. Pai cuong vé hoat dong cua tim

Sudt ca cudc doi tdn tai caa mot qua tim, n6 thyc hién bom mot khéi luong 160.000m’ mau
(trung binh 4.900 cm®/phut). Pé thuc hién duoc chirc ning nay, can thiét tim phai dap déu
dan.

Khi su co bop, phdi hop cia cac co tim khong ddng déu s& gy ra loan nhip tim. Loan nhip
tim c6 hai loai: dap nhanh hodc dép cham hon. Do loan nhip tim, luu lwrong méu/1 phat bi
bién d6i, do d6 cong suit cua tim ciing thay d6i. Ning hon thi tim c6 thé ngimg hoat dong va
c6 thé gy chét bat thinh linh.

Co tim c6 kha nang phat ra cac xung tac ty dong theo chu ky do cé khu cuc tu phat trong
thot ky tam truong sau do 1a tai khar cyc. Khur cuc va tai khu cuc 1a két qua cua su trao doi
cac ion Na", K', Ca*" qua mang té bao.

4.22.2. Co ché hinh thanh sy loan nhip va cac thuc chéng loan nhip

1. Loan nhip

Loan nhip tim 1a sy r6i loan hoat dong di¢n sinh hoc cia tim vé ba mit: sy tao thanh xung
dong, dan truyén xung dong, su phdi hop giita tao thanh va din truyén xung dong.

Réi loan nhip tim ¢6 nhiéu loai, gip ¢ tit ca cac khoa lam sang va ngay ca & nhimng nguoi
binh thuong, mdt ngudi bénh cung mot lac cod thé gap nhiéu loai rdi loan nhip tim khéc

nhau, mit khac tir roi loan nhip tim nay co thé chuyén thanh céc r6i loan nhip tim khac.
Ngay cé céac thude diéu tri rdi loan nhip tim ciing c6 thé gay rdi loan nhip tim. Néu phén tich
k¥ ludng timg truong hop o loai loan nhip tim can thiét phai diéu tri, nhung ciing c¢6 khi c6
nhimg réi loan nhip tim khong can phai diéu tri, nhitng van dé nay cac thay thudc can phai
nam viing dé dap ung yéu cau thuc tién trong 1am sang.

Céc nguyén nhan gay rdi loan nhip tim:

Réi loan nhip tim chirc nang: xuét hién ¢ nhimg nguoi binh thudng ¢ rdi loan tim 1y; lao
dong géng suc; lién quan dén dn uéng; hut thube 14; uéng che, rugu, ca phé...

R6i loan nhip tim thuc thé do ton thuong thuc thé tai tim nhu: thiéu mau co tim, nhdi mau
co tim, viém co tim, cac bénh van tim, cac bénh tim biAm sinh...

Réi loan nhip tim do bénh cta cac co quan khéc, vi du: cudng chirc nang tuyén giap, bénh
viém phdi-phé quan cip hay man tinh, thiéu méu, réi loan thing bang kiém-toan va dién

giai, do thudc ...
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Biéu hién 1am sang cua réi loan nhip: Lam sang cta réi loan nhip tim ciing phirc tap va phu
thudc vao tung thé bénh, tung loai va bénh gay ra roi loan nhip. Mot s6 rdi loan nhip tim
ludn phai cap ciru vi ¢6 ti 16 tir vong cao do rdi loan huyét dong ning né. Vi du: nhip nhanh
that, rung that, bléc nhi-that cap III, yéu nat xoang...

Phan loai rdi loan nhip tim: Dya vao co ché bénh sinh cua rdi loan nhip tim, nguoi ta chia
thanh 3 nhém:

R6i loan qué trinh tao thanh xung dong: nhip xoang nhanh hodc cham, ngoai tam thu, cuéng
dong va rung...

R&i loan qua trinh din truyén xung dong: bldc xoang nhi, bljc nhi-thit, bljc trong thét...
Két hop giita rdi loan tao thanh xung dong va dan truyén xung dong: phan ly nhi- that, hoi
chimg qua kich thich dan truyén sém...

2. Céc thudc chita loan nhip tim

Thudc c6 tac dung diéu hoa tim va chdng suy tim. C6 4 nhém I, IL, 111, IV.

Cau tao cua cac thuoc chira loan nhip tim

OH
o NHCH(CHs),
R2
R; = CH,CONH,; R, = H: atemolol
R; = NHCOiPr; R, = COCHj: Acetantolol
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H
C——=CH,

HsCO

C,H
452 N o
quinidine
CONH,
Hy H, H,
C——C —CH,N(CH(CHa),), O——C —C——C —NH—C3H;
\ / Ho Hy o
N CoHs CgHs——C —C —C OH
454
disipyramide
4-55
propafenone
CONHCH,
HN
H,N CONHCH,CH2N(CHs), F1CH,CO OCH,CF,
4-56 4-57
procainamide flecainide
* Nhém IB:
T_CHZCHZCHZN(CZHG)Z
NHCOCH,N(C,Hs), CeHs
4-59
458 CH, aprindine
lidocaine CHj
H o)
/N
(CZHG)ZC\ OCHQ‘CH_NHQ
NH ,
/
8 CHs
4-60 4-61 CHs
phenytoin mexiletine
CeHsH,CCON N——CH(CHa),
H
NH——C——C——NH,
CeHs ©
4-62
lorcainide ChHs
4-63 CHs
tocainide
* Nhém III:
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(CH5)3CH3 o
-
H3CO,SHN E—C ——NHCH(CH3),
OCH,CH,N(CoH
2CH2N(CoHs)2 4-64
sotalol

4-47
aminodarone

« Tong hop mot sb hop chat c6 tac dung chira loan nhip.

Disopyramide:
C —cCN C_CN
g NaNH, g L.
CICH,CH,N[CH(CH3),],
NaNH,
CONH,
CN
[(H3C),HC],NH,CH,C——C N ®
TN _HOH 4 6 e CHc—C N
CeHs N
7 CeHs
4.54 _
disopyramide
Flecainide
OCH,CF;
N CHNH, OCH,CF4
CO,CH,CF4 CONHCH,
OCH,CF
Zs OCH,CF4 /P
OCH,CF;
CONHCH,
4-57
flecainide
OCH,CF4

Aprindine (4-59)
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(C,Hs),N(CH,);Cl

CeHs

(CH2)3N(C2Hs),

4-59
aprindine
Lorcainide (4-62)
NH, N— N——COOC,Hs
+ OI@N—COOCZHs—;Q/
cl cl 1) NaBH,
2) C¢H5CH,COCI
- g —
COCHCeHs B 1)H20/H C|300H206H5
ol 4-62
lorcainide 2) (HsC)HC—I ¢

Sotalol (4-64)
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NH, NHSO,CH, NHSO,CH,

Cl—C—CHs
+ H,C—SO,Cl ——> #»
AlCl;
NHSO,CHs
OC——CH;
— A
Cl,/AS
_CHs
H,N—CH
Hy H o “CH,
A—C——C —N—CH - A——C——CH,Cl
CHj
O O
CHs CHs
Benzyl / H,/Rone
HoN——CH —— > Benzyl—NH—CH . Y Benzyl
CH, C¢HsCH,Cl CHy .
CH
Ho H s
A—C——C —N—CH
CHs
H, CH3
A—C——C —N—CH
|| CHs
O Benzyl

4.2.3. Céc thude tro tim

4.2.3.1. Pai cuong

« Nhiém vy cua tim: cung cAp méu cho tit ca cac bo phdn cua co thé va dap tng day du nhu
cau vé dinh dudng.

* Suy tim la tinh trang bénh 1y do co tim hoat dong khong hi€u qua. Cac chuyén gia tim
mach vi tim nhu cdc may bom. Bi suy tim 1a chitc ndng cia tim khong hoan thanh, khong
dwa mau di nudi co thé nhu binh thudng. Khi @6, su thiéu hut nay lai bat tim bom mau
nhiéu hon. Hau qua 1a mau tich tu lai trong cdc mach mau ngoai vi cua phéi va lam cho
ngudi bénh thuong bi kho thd. “Suy tim bén T” (phu phdi) so v6i “suy tim bén P” (ting ap

Iyc tinh mach canh, gan to & huyét, phu ngoai bién).
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* C6 hai loai suy tim:

« Cép tinh: dot ngdt, gdy sdc.

* Man tinh:

* Khi ban cam théy mau mét hon dac biét khi di lai hay lam mot viéc ma trudc day ban cam
thdy binh thudng.

« Ban khong thé ndm ddu thap dé nga du trude day ban ngu rat tot véi tu thé dy. Co khi ban
c6 nhitng con khé thd vao lic nita dém va mudn ngdi day dé tha.

« Ban c6 thé phu chan (phu va 4n 1dm ving cang chdn, ban chan...), c6 thé kém tinh mach &
cd dan rd rét.

Nhing nguyén nhan nao thuong gap trong suy tim?

Suy tim thudng c6 nguyén nhan gy ra nhu huyét ap cao khong diéu tri, bénh co tim thiéu
mau, nhdi mau co tim, bénh van tim (hep, hé van 2 14, hep ho van dong mach chu), bénh tim
bam sinh khong diéu chinh bang phiu thuat (thong lién that, thong lién nhi, tir ching fallot,
hep van dong mach phéi, con 6ng dong mach...), viém co tim, cuong giap khong diéu tri,
suy than man, loan nhip tim kéo dai...

Céc cap do suy tim: theo hoi tim New york c6 4 cip do.

Cép do 1: tim con chua giam cong suét

Cép do 2: V&i tai trong 16n mai 1am giam cong suat

Cép do 3: voi tai trong nho da lam giam cong sut

Cép do 4: trong trang thai nghi di bi giam cong suat.

Co6 miy cach thirc dwgce dung dé diéu tri suy tim?

1. Sir dung thudc : 13 phuong thirc bit budc cho cac bénh nhan nhu trinh bay & trén vi cac
thudc nay giup cai thién triéu chung, ting kha ning ging strc, giam nhdp vién va kéo dai
cudc séng.

2. Cay may tao nhip-khtr rung: 1a phwong phéap ap dung cho ngudi c6 loan nhip va nguoi co
nguy co dot tir cao. Khi ¢6 loan nhip, may s& phong ra dong dién du dé xo4 di loan nhip gitip
bénh nhan khong bi dot tur.

3. Tai dong bo tim: 1a phuong phap dit dién cuc vao budng tim phai va xoang vanh tim giup
tim kich thich ddng bo, c6 tac dung giam triéu ching, cai thién chic ning tim va giam ti 16

tor vong.

80



4. Phau thut:

« Phéu thuat diéu tri nguyén nhan nhu phéu thuat thay van tim néu bénh van tim, phéu thuat
diéu chinh tim bam sinh, phau thuat bt cdu dong mach vanh cho bénh tim thiéu mau va nhdi
mau co tim, phéu thuat boc co tim cho bénh co tim phi dai...

« Phau thuét ghép tim 1a bién phap cudi ciing cho bénh nhén suy tim giai doan cubi.

Thubc trg tim 14 nhitng thude c6 tic dung 1am ting luc co bop cua co tim, dung trong cac
truong hop suy tim. Cac thudc dugc chia 1am 2 nhém:

« Thudc loai glycosid dugc chi dinh trong suy tim man.

« Thudc khong phai glycosid dung trong suy tim cap tinh.

4.2.3.2. Céc glycosid trg tim

Céc thudc loai nay déu c6 3 dic diém chung:

« Tét ca déu c6 ng udn gde tir thuc vat: cac loai Digitalis, Strophantus. ..

« Chu trac hoa hoc gan gidng nhau: déu c6 nhén steroid ndi v6i vong lacton khéng bdo hoa &
Cy7, goi la aglycon hodc genin, c6 tac dung chéng suy tim. Vi tri C; ndi v6i mot hodc nhiéu
phan tir duong (ose), khong co tac dung duoc 1y nhung anh huéng dén duoc dong hoc cua
thude.

* Hién chi con digoxin va digitoxin dugc dung ¢ 1dm sang. Digitoxin khac digoxin 1a khong
c6 OH & Cy, vi thé it tan trong nudc hon.

« Cac thudc tac dung trén tim theo cling mot co ché. Py la tac dung chu yéu: digitalis 1am
tam thu ngén va manh, tdm truong dai ra, nhip tim cham lai. Nho do, tim dugc nghi nhiéu
hon, mau tir nhi vao that & thoi ky tdm trrong duoc nhiéu hon, cung luong tim ting va nhu
cau oxy giam. Do d6 bénh nhan d& khé thd va nhip ho hap trd lai binh thudng. Digitalis con
lam giam dan truyén noi tai va tang tinh trg ciia co tim nén néu tim bj loan nhip, thude o thé
lam déu nhip tro lai.

Ngoai ra con c0 cac tac dung khac:

« Trén than: digitalis 1am ting thai nuéc va mudi nén lam giam phu do suy tim.
Co ché cua tac dyng nay 1a: mot mat, digitalis 1am tdng cung lwong tim, nén nudc qua cau
than ciing ting; mat khac, thudc (rc ché ATPase ¢ mang té bao éng than lam giam tai hip thu
natri va nudc.

« Trén co tron: véi lidu doc co thit khi quan va tir cung (c6 thé gay xay thai).

81



« Trén md than kinh: digitalis kich thich truc tiép trung tAm noén & san ndo thit 4 va do phan

xa tr xoang canh, quai dong mach chu.

« Ap dung 1am sang

* Chi dinh:

« Gidn tam that.

* Nhip nhanh va loan.

« Suy tim do t6n thuong van.

« Chéng chi dinh:

* Nhip cham.

« Nhip nhanh tam that, rung that.

* Viém co tim c4p (bach hiu, thwong han...)

« Nghén nhi that.

« Khéng ding cung voi cac thude sau, c6 thé gay chét dot ngdt hodc ting doc cua digitalis:

calci (nhat 1a khi tiém tinh mach), quinidin, thude kich thich adrenergic, reserpin.
Mot sb loai glucozit c6 tac dung chira suy tim:

* Scilaren (4-65):

4-65 R; = OH, R, = H, R =scilabioz

scilaren

4-66 R;=H, R, = H, R=H
scilarenin

4-67 R;=-0OAc, R, =0H, R = B-glucose
scilliroside

Scilaren co trong cdy hanh bién.
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« Bufodienolit gdm bufalin, bufogenin, bufotalin va bufotoxin ¢ trong da coc.

0]

4-68 R, =H,R=H
bufalin

4-69 R;=0OH, R =H
bufogenin

4-70 R; = -OAc,R=H
bufotalin

4-71 bufotoxin
R;=-OAc,R =

COOH NH,

* Adonitoxin (4-73): c6 trong cay cé phtc tho



4-72 R] = H, RZ = OH

convallatoxin
4-73 R;=O0OH, R = H
adonitoxin
OH,
CHj
OH HO

4-74 R; = OAc, R =a-L-arabino

hexopiranosyl
oleandrin
4-75 R;=H, R = a-L-gluco-piranosyl
RO nerifolin

Cau tric cua glucozit trg tim: cis — trans — cis, cua axit mat: trans — trans — trans, cua
hocmon: cis — trans — trans.
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4-77
4-76 R = B-glucose ramnoz strophanthidin

hellebrin 4-

76 duoc chiét tach trong cdy Hellebunomiger con 4-77 dugc chiét tir hat cay simg trau.
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4-78
ouabain

4-79 R=H
ouabagenin
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tt | tén tén R R] R2
1|4-80| digitalin i OH| H
(o]
CH,0H OCH;8
Qo o]
OH
OH
HO
2 | 4-81 | Diginatigenin H OH | OH
3 | 4-82 | digitoxigenin H H | H
4 | 4-83 | digitoxigenin H H | OH
514-84 | digitoxin oom ] H | H
Q
HO
OH
L 13
6 | 4-85 gitoxin B CHs | OH | H
Q
HO
OH
N 3
7 | 4-86 | gitoxigenin H OH| H
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Thanh phin dwong:

O_
CH,OH
CH, HyC
R © \\\\\\\\ Q
HO HO HO - =

o—

HO OH HO OH
RO digitoxoz (R =H) .
axetyldigitoxoz (R = Ac) ramnosit glucosit

Piéu ché glucosit A (4-87) va glucosit B (4-48) tir digitalis purpurea: Thong thuong,
glucozit A va B dugc chiét tir cdy D-purpurea nhung rt kho do bi enzim phan huy thanh

digitoxin va gitoxin.

enzim C e
digitoxin (4-84

-glucoz

o g

H
zoxotigid glycozit A (4-87)

digitoxoz

digitoxoz

glucoz
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enzim

— = » gitoxin (4-85)
-glucoz
zoxotigic|j glycozit B (4-87)
t|:1igitoxoz
digitoxoz
glucoz

Digitalis lanata: chtra 3 genin glycozit, cac hop chit nay duoc goi 1a lanatosit (digilanit ) A

(4-89), B (4-90) va C (4-91) duoc chiét tir D lanato.
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0)

! : ! H zoxotigid
zoxotigid zoxotigi? 9 |
digitoxoz digitoxoz digitoxoz
acetyl digitoxoz acet}’l?igitOXOZ acetyl ?igitoxoz
g||lucoz glucoz glucoz
lanatosit A (4-89) lanatosit B (4-90) lanatosit C (4-91)
¢ - gl . ., . -tridigitoxoz
lanatosit A M» glycozit A ET0% . digitoxin —g> digitoxigenin
dd Ca(OH), 4-87 €nzim 4-84 enzim 4-82
¢ - gl .. - tridigitoxoz L.
lanatosit B M» glyCOZit B ﬂ» gitoxin —g> gitoxigenin
dd Ca(OH), 4-88 enzim 4-85 enzim 4-86
¢ 1 . ., . - tridigitoxin L.
lanatosit A M» lanatosit A ﬂ» digitoxin —g> digoxigenin
dd Ca(OH), 4-89 enzim 4-84 enzim 4-83

Minh hoa céu trac cua lanatosit A (4-89):

Pl

4.2.3.2. Cac thudc tro tim khong phai loai digitalis

Vi sao phai nghién ctru im céac thudc tro tim khong phai 1a digitalis?

* Do glycosit trg tim c¢6 ddc tinh cao, vung diéu tri hep.

« Do tich lity trong co thé cao.

* Do glycosit trg tim chi diéu trj duoc bénh tim man tinh, khong dung duogc cho nguoi bi
bénh tim cip tinh.

Do d6 céc thude tong hop can dat duoc céc tiéu chi sau:

« Chi phéi mét cach hiéu qua céc triéu chimg 14m sang cta bénh suy tim.

« Thudc c6 thé ding theo dudng udng.
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« Poc tinh thap hon, it tich liy trong co thé hon.

« Khong thé hién tac dung phu khi phai ding thudc trong thoi gian dai.

« Kéo dai duoc cudc séng ctia ngudi bénh.

Nhu chiing ta d3 dé cap, qua trinh co bop ctia co tim c6 quan hé mat thiét voi ion canxi. Tir
vai tro ndi bat ctia ion canxi suy ra rang mot thude tro tim hodc tryc tiép hodc gian tiép lam
tang néng d6 canxi trong té bao va lam ting cudng d6 nhay cam cua cac yéu td co bop cua
CO tim.

« Phin nhom cac hoat chit c¢6 tac dung tro tim loai khong phai glycosit:

« Nhom tac dung truc tiép tdi cAMP trong t bao

e Cac chit tic dung chu van tdi cic thu thé co trén mang té bao (cic thudc cuong B-
adrenergic).

« Céc chit chu vén trén thy thé histamin, glucagon, PGE,, tiroxine.

« Cac chit hoat hoa enzim adenylat-cyclase.

« Cac chit hoat hoa enzim protein-kinase.

« Cac chit phong téa enzim phosphodiesterase.

« Nhom tac dung gian tiép t6i cAMP trong té bao

« Cac chét tac dung chu van t6i kénh canxi.

« Cac chat lam ting do nhay cam cta cac yéu td co bop ciia tim.

« Cac chét c6 tac dung chu vén t6i kénh natri.

« Cac loai thudc c6 tac dung co bop duong tinh & cac diém tin cong khéc

1. Cac loai thude tac dung truc tiép té1 cAMP

a) Cac chat tac dung chu van toi adrenergic receptor

« Téc dung chinh cta ching 1a kich thich thu thé B, ciia tim nhung ngoai ra thong thudng né
con co tac dung to1 cac thu thé o, thAm chi nd cling con co thé tac dung t&1 céac thu thé khac.
« Cac thudc tro tim sir dung va thi nghiém trén 1dm sang: c6 3 nhém cau truc.

* Nhom I: phenyl etyl amin
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R
iy
Phuong phap diéu ché chung:
CH,CI CH,CN CHyCHoNH,
HCHO + HC1 NaCN khu hoa
clo metyl héa - - =
HO HO HO HO
o oH oH oH
RX
CH,CH,NHR
HO'
OH
dopamin
tt Tén thudc R R’ R’
1 | Dopamine (4-92) OH OH H
H
2 | Dobutamine (4-93) OH OH _$—ﬁ§— ¢ 4@”“
CHs
3 | Dopexamine (4-94) OH OH ——(CHa (CH2)2®
4 | Ibopamine (4-95) | OCOCH(CHj;), | OCOCH(CHs;), CH;

* Nhom II: phenyl etanol amin

OH

tt

Tén goi R | R’ R”
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1 | isoproterenol | OH | OH CH(CHj;),

Butopamine Hy HQ_O
2 OH H ——CH—C —C OH
(4-96) |

CHs
OCH;
Denopamine
3 OH| H Hy  Ho
(4-97) ——cCc—cC OCHj
Céc phuong phép di¢u ché chung:
AICI C——CH, Cly/AS C——CH,CI
+  C—C——CHy, o [ N
o
o
R R R
R' R’
| NaCN
H Hy
C——C——C —NH, C——CH,CN
H, NaBH, ”
OH
R R
R' R'
* Nhom III: phenoxi pronanol amin
OH

R
R
tt | Tén goi R |R’ R’
Prenalterol
1 OH | H CH(CH;),
(4-98)

5 xamoterol Ol | 1 | —to e \S
(4-99) /

I
)

Téng hop mdt so chat dai dién ctia nhém tic dung trén adrenergic receptor:

* Dobutamin (4-93):



hidro hoa H, H,

HsCO G=—g—COoCH; ——— > H;co C —C —COCH;
OCHj,
OH
Hy Hp
1)HN—C —C OCHj CHs
Hy  H
HO C ——C —C——NHCH,CH, OH
2) Khu héa H
3) HBr
4-93
dobutamine

* Butopamine (4-96)

Hp H,
AcO CH)—C —COCH; — > AcO CH)———C —CH—CH;
2 2

NH,

i
DCC Hooc—HO—OAc
H, H
AcO G—C —CH—NH—CO—C OAc
" | |

CHs OH
) H
HO C¢——C —CH—NH—CO—C OH
" | |
CHs OH
4-96
butopamine

« Cac nhuge diém chinh cua cac thude trg tim tac dung chu van téi B:

* Ciing lam tang cuong su ti€u thy oxi cua co tim.

« Thuong céc loai thudc nay khong ¢ hiéu qua duong udng.

* C6 khuynh huéng loan nhip tim.

Do cac nhuoc diém nay ma pham vi sir dung cua céc loai thude trén cha yéu bi gidi han to1
cac truong hop bénh cip tinh.

b) Cac thudc tac dung chii van trén thu thé H, (H,-receptor agonists)

* Tac dung cua céc chét tro tim lién hé mat thiét vai viee tang cAMP.

« Thudc phai c6 su chon loc vi thu thé H, ¢ ca loai thu thé cia tim va c6 ca loai thyu thé

histamin (H; va H,).
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« Tac dung chu van trén thy thé H, ddi khang véi H, (vi ddi khang v6i H; gdy nén viée gidn
mach vanh).

Thudc loai nay c6 impromidine (4-100) va 4-101.

H
(CH2)3NH_ﬁ—N_(CH2)25_CH2 CHs
/ ; NH ; <
HN N N NH
NS 4-100 N
impromidine
H H
(CH2)3NH_C_N_(CH2)3'N N

/

\

— U
NH .
HN\/N 4-101

¢) Cac chat hoat hoa enzim adenylat-cyclase

2. Cac thude tac dung gian tiép t6i cAMP

Céc thudc tro tim tac dung gian tiép tdi cAMP gdm ba loai:

« Cac chét 6 tac dung chu vén t6i kénh canxi.

« Cac chit lam ting cudng d6 nhay cam cua cac yéu té co bép theo hudng ion canxi.
« Cac chét c6 tac dung chu vén t6i kénh natri.

a) Cac chit tac dung chii vin téi kénh canxi

N I N/C”3
%&2
T

CHj3

4-105
caffeine

b) Cac chit lam ting cuong do nhay cam cua cac yéu té co bop theo hudng ion canxi
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CH3

\ NH

= N
. p s—cry 4-116 5
N N HN—N —
! \

H
4-114,X=CH,Y=N /
sulmazole
4-115, X=N, Y =CH 4-117
isomazole

¢) Céc chit co tac dung chi van t6i kénh natri

OH
Hy Hy
0—C —C—C —N N——CH(cgHs).
CN
N 4-118
DPI-201-206

e Diéu ché DPI-201-206

OH
H, H,
OCHZCH CH, o—¢C —E—C —N N——CH(cgHs)2

N CH(CgHs),
CIHZCHC CHZ
CN —> CN
N 4-118

H DPI-201-206
3) Cac hop chat c¢6 tac dung co bop duong tinh ¢ cac diém tin cong khac
Sau khi phat hién ra tac dung co bop duong tinh (tro tim) cta taurine (4-119), nguoi ta da
kiém tra tac dung cta cac hop chit c6 ciu trac tuong tu (4-120, 4-121), két qua cho thay cac

chat nay ciing c6 tic dung tuong tu taurine.

SO3H
H
H2N_CH2CH2803H H2N_C—CH2803H
4-119 COOH
taurine NH,
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Co ché tac dung ciia taurine (va ctia cac hop chat tuong tu) 13 ting ndng do ion canxi trong
té bao.

Tac dung co bop duong tinh va tac dung gidn mach cua berberine (4-123) ciing dugc khing
dinh. Tac dung nay c6 thé 1a do két qua tac dung t6i hé thong cAMP.

T\

(o)

N
/
HCO
OCHs

4-123
berberine

Chat nay chiét trong cdy vang dang.
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CHUONG 5. CAC THUOC DIEU CHINH HUYET AP

* Huyét ap 1a gi?

Huyét ap 1 s6 do vé luc tac dong ciia mau 1én thanh dong mach. Huyét ap phu thudc vao luc
bom mau cta tim, thé tich mau duge bom, kich thude cling nhu do dan hdi cta thanh dong
mach.

Huyét ap lién tuc thay ddi tuy theo hoat dong, nhiét do, ché do an, cam xtc, tu thé, va st

dung thudc.

Huyét ap la thong s6 do Iuc tac dong
ctia mau lén thanh dong mach

Hink anh: T DAM.

Cha thich: GiaoDucSucKhoe.com

Huyét 4p bao gdm 2 thong s6:

S6 trén (huyét ap tAm thu): La trj s6 huyét 4p cao nhét khi tim co bop

S6 duéi (huyét Ap taim trwong): La tri s6 huyét ap thap nhat khi tim nghi ngoi.

* Huyét ap binh thwong 1a bao nhiéu? O nguoi 16n, huyét 4p tim thu duéi 120mmHg va
huyét 4p tim truong dudi 80mmHg.

e Cac tinh trang 1am anh hwéng dén huyét ap?

Tri s6 huyét ap c6 thé bi anh hudng khi bénh nhin c6 mét trong cac yéu t6 sau day:
Bénh 1y tim mach

Bénh Iy than kinh

Céc rdi loan vé than va duong tiét niéu

Tién san giat & phu nit mang thai

Cac yéu t6 vé thm Iy nhu stress, gian dir, sg hai...
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Cao huyét ap 4o choang tring (Bénh nhan cam thay lo ling khi duoc tham kham)

« Khi nao thi chin doan la cao huyét ap?

Khi huyét 4p tim thu tir 140 mmHg tré 1én hodc huyét ap tAm trrong tir 90 mmHg tré 1én
thi chan doan 13 cao huyét ap.

Gi4 tri nam giira huyét 4p binh thudng va cao huyét ap (Huyét ap tam thu tir 120-139 mmHg
hodc huyét ap tam truong tir 80-89 mmHg) thi duoc goi 1a tién cao huyét ap.

Déu hiéu sé'm ciia ting huyét ap:

Pa sb nhitng nguoi bi ting huyét ap & giai doan ddu déu khong co biéu hién gi. Mot s6
ngudi cé thé ¢6 nhitng dau hiéu sém sau:

Pau dau, dau giat giat & hai bén thai duong, tran, hai hd mét, lan doc dinh dau xuéng gay,
dau ting con hodc lién tuc.

Choang vang, giam kha nang tap trung, rdi loan tri nh va mat ngi, mit néng bimg.

Hoi hop danh tréng nguc.

Giam thi lyc, dau hiéu rudi bay.

Chay méau miii...

Nguyén nhén cia ting huyét ap:

Pa s6 cac truong hop ting huyét ap & ngudi 16n 1a khong co can nguyén hay con goi 1 ting
huyét ap nguyén phat, chiém t6i trén 95% s ngudi bi ting huyét dp. S6 con lai ¢6 thé 6
cin nguyén (ting huyét ap thir phat), tirc 13 c6 nguyén nhan do bj méic cac bénh Iy vé than,
bénh noi tiét, bénh Iy tim mach...

C6 nhiéu yéu t6 c6 thé din dén ting huyét ap nhu:

- Hut thuéc 14.

- Thtra can.

- Béo phi.

- An min - dn nhiéu m& dong vat.

- Cang thang than kinh.

- Ubng nhiéu bia ruou.

- Tién str gia dinh c6 nguoi bi ting huyét ap, tudi tir 40 tro lén....

Nhirng bién chirng va hiu qua thuong gip cia ting huyét ap:
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Tang huyét ap rit nguy hiém bai cac bién chimg ciia né co thé gy tir vong hodc dé lai
nhimg di chtng ning né (tai bién mach mau nio, suy tim, suy than...) anh huéng dén chét
lwong cudc sdng cua ngudi bénh va 1a ganh niang cho gia dinh, xa hoi.

Ting huyét ap c6 thé din dén:

- Céc bénh tim mach: Nhdi mau co tim, suy tim, phtl phdi cap...

- C4c bénh vé& ndo: Dot qui, Xuét huyét nao, nhiin nao...

- C4c bénh vé than: Dai ra mau, dai ra protéin, suy than...

- C4c bénh vé& mit: Giam thi lyc hodc mu loa...

Cich phong chéng ting huyét dp: Moi ngwoi cé thé phong bj ting huyét dp bing cdch:

- Thyc hién 16i séng lanh manh:

Hang ngay luyén tap thé duc thé thao, di bo 30-45 phut.

Han ché udng ruou bia.

Khong hit thude 14.

Han ché an uéng cac chét béo, dic biét 1a md dong vat.

Han ché an man.

Han ché thtc 3n c6 duong, giau nang luong.

C6 ché d6 lam viéc, nghi ngoi hop 1y.

Thuong xuyén kiém tra huyét ap. Moi ngudi cin nhé s6 do huyét a4p nhu nhd sb tudi cia
minh.

Duy tri can ndng hop ly, khong thtra can (BMI 18,5 - 23).

o Khi nao thi chian doan la ha huyét ap?

Ha huyét ap (huyét 4p thap) duoc chan doan khi huyét 4p tim thu dudi 90 mmHg hodc giam
25 mmHg so véi binh thuong.

Huyét ap thép thue chat khong phai 1a mot bénh, ma 1a mot trieu chung gap trong mot sb
bénh nhung ciing c¢6 thé gip ¢ nguoi binh thudng.

Huyét ap thip thuong 13 do rdi loan chtc ning ciia vo ndo cua trung khu than kinh van
mach.

* Nguyén nhan hay gap:

« Do cdu tao co thé: C6 nhitng ngudi thuong xuyén c6 huyét ap thip nhung khong tro ngai

gi trong sinh hoat, loai nay khong c6 triéu chimg gi trir truong hop bi ngit.
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- Do céc bénh tim mach.

* Tinh trang sbc do bat ct nguyén nhan gi vi du nhu mAt mau vi chin thuong, non liém tuc,
ia chay nhiéu lam mat nudc...

« Suy tuyén thuong than...

« Cac bénh nhidm khuan kéo dai hodc nhidm khuan cép tinh

« Cac bénh gy suy mon cho co thé.

C6 ba loai huyét ap thap sau:

« Ha huyét 4p kich phat: Ngudi bénh ¢ trong tinh trang séc do cac nguyén nhan da ké ¢ trén,
chéan tay thuong lanh, than nhiét ha, tim dap yéu, huyét ap dot nhién xuéng thép tham chi
khong do dugc.

« Ha huyét 4p kéo dai: ngudi bénh ludn cam thay mét moi, dé ngat, nhat 1a khi lao dong chan
tay, tinh than khéng minh man. Thuong gip trong cac bénh suy tim, hep vandong mach chu,
suy tuyén thuongthan, lao, xo gan...

« Ha huyét ap tu thé dimg: Nguoi mic chimg nay thuong dang nim ma ding day dot ngot
thi huyét ap ha xudng thap lam cho ngudi bénh lim di, c6 khi ngit, dong thoi tim dap nhanh.
TAt cé céc triéu ching qua di néu bénh nhan lai ndm xuéng. Nguoi ta cho réng, do tu mau ¢
cac tang, chi dudi, déng thoi ¢6 rdi loan than kinh giao cam lam mét kha nang co mach nén
huyét 4p ha khi nguoi bénh dung. C6 thé gip nhitng bénh nay ¢ nhitngnguoi cat doan than
kinh giao cam that lung, nnhitng ngudi gidn tinh mach chi dudi qua mirc, nguoi cé thai,
nguoi thiéu mau, nhuge co...

5.1. Cac yéu td quyét dinh téi huyét ap & co thé ngudi

Vé co quan cua co thé: tim, than

Vé hé than kinh:  Bo phén diéu phdi van mach huyét ap (TKTW).

Hé than kinh thyc vat

B0 phan nhén cam ap

Vé mach: Dbong mach chu

DPong mach chu vong

Céc mao mach vung ngoai vi: cac 6ng dan mau tir tim ra: dong mach, tinh mach.

Vé mau: D06 nhét cia mau: lodng, dic. Khi mau lodng hdng cau trong mau giam,

dd nhdt cua mau gidm. Khi mau dac, nguoc lai
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Vé céc chit trung gian:

Céc chét chuyén tai, noron than kinh, adrenergic, cac thu thé

Céc chat trung gian hoéa hoc: A, NA, D

H¢ céc enzim, renin — angiotensin

Hocmon chéng bai trir nudc tiéu

Thing bang mudi va dich thé

Huyét ap ting dwgc chia thanh hai loai:

Tang huyét ap tha phat: khi huyét 4p ting chi 1a mot triéu chung cua nhimg ton thuong &
mot trong cac co quan nhu: than, ndi tiét, tim, mach, ndo... Diéu tri nguyén nhan, huyét ap
s€ trd lai binh thuong.

Tang huyét 4p nguyén phat: khi nguyén nhéan chua rd, lic d6 duoc goi la bénh ting huyét ap.
Diéu tri kho.

Tét ca cac thudc chita bénh cao huyét ap déu 1a thudc chira triéu ching chir khong chira duoc
nguyén nhan.

Co ché cta bénh ting huyét 4p: Co ché bénh sinh cua ting huyét ap rt phtic tap, nhin chung
huyét ap phu thudc vao 2 yéu té chinh: - Cung lugng tim

* Strc can ngoai vi

Tang huyét ap xay ra khi co ting cung lugng tim hodc ting stc can ngoai vi, hodc ting ca
hai yéu t6 d6. Cac nghién ciru co ban cho t6i nay déu cho thay hai yéu t6 nay phu thudc vao
hang loat cac yéu td khac: Hé TKTW, hé TKTV, tuy, thuong than, hocmon, céc ion Natri va
Canxi cung véi hé Remin — Angiotensin trong viéc diéu hoa huyét ap.

Céc nhém thudc chira ting huyét ap:

« Nhom tac dung 1én trung wong: tac dung 1én hanh nio, tiy, co quan diéu hoa huyét ap.

* Nhom tac dung thong qua h¢ TKTV: tac dung 1én receptor ., B ciia tim, than,mach mau.

* Nhom tac dung lam gian mach: tac dung lén adrenalin a, 3,.

« Nhom tre ché hé rennin — angiotensin: diéu hoa rennin, giit lai cac ion dé ting HA sau d6
dao thai dé ha HA.

« Hé cac chat c6 tac dung t6i cac vi tri khac: gdy gidn mach

5.2. Thudc chira ting HA la nhirng chit tic dung 1én TKTW
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Nhom thudc tic dong 1én hé than kinh trung wong: Gom c6 Reserpin, Methyldopa,
Clonidin... Co ché cua thudc 14 hoat hda mot sé té bao than kinh gdy ha huyét ap. Hién nay it
ding do tac dung phu gy trim cam, khi ngirng thudc dot ngdt s& lam ting vot huyét ap.

Hai thu thé tiép nhén adrenalin 12 thy thé o, B:

- acd o va ay. o co tdc dung co mach con a, la chu thé tién sinap diéu hoa HA.

=B c6 By va By By chu thé ¢ tim con B, 1a chi thé & mach.

« Cac chét cha van trén o ¢o tac dung ha HA 1én o, a; hay cd o va a,.

o Ol va o,y

A2
N .-
\ clonidine (5-1)
(|)H X NH, guanfacine (5-4)

xylazine (5-8)
R=CH, =CHCH,, X=S

phenylephrine .
talipexole
OCH, R =CH,CH;, X=0
Guanabenz (5-3)

H H2 OH
CH—C——C —NH,

Br N |
| | N H—</ j CH—CHNHR,
OH CHs = N |
| Ri
AN H
N HO

OCHj
methoxamine OH
brimonidine R, =Ry=H
Noradrenaline
N(CH3)>
R] = H, R2 = CH3
N adrenaline
OCH2 / R] = CH3, Rz =H
HO o-metyl-noradrenaline
cirazoline N
H HO

Loai tac dung trén ca o va o, ¢6 ¢ hadu sinap c6 tac dung di€u hoa luu luong tim, hi¢n
dang dugc sir dung nhicu

« Cac chat dbi khang o
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(08} va (0%)

ol 125)
parazosine (5-35) phentolamine (5-32)
labetalol (5-45) HACO /N tolazoline (5-31)
© j phenoxybenzamine (5-34)
o) CH,NH(CH,),0 N
j o
o H;CO indazoxane (5-32)
N
COOCH;
N
| johimbirgsCOOC
H OH
OH
corynanthine
N OH
|
H COOCH;

rauwolscine

* Cac thuy thé tién xinap ph?m 16n thudc loai thu thé o,
« Cac thy thé hau xinap thi thudc loai vira 14 thu thé o, vira ca thy thé a,. Cac thu thé nay &
trong cac co quan khac nhau thi c6 vai tro khac nhau:
- Ol: tién sinap diéu hoa HA
- a1, dp: hau sinap trong co tron thanh mach diéu hoa trrong lyc (o; co mach nhanh, khong
phu thudc vao ion canxi; o, chi co mach khi c6 dong ion canxi van chuyén vao té bao).
Céac hoat chét co tac dung ha HA tAn cong t61 TKTW quan trong nhét va hién dang duoc su
dung nhiéu nhat trong diéu tri.

Bang 5.1. Cac hoat chit quan trong ha HA thudc loai tin cong vao TKTW

tén Str dung, cac tic dung phu
Clonidine Trudce hét 1a dung cho cac trudng hop ting trwong luc muc do tram trong &
(5-1) loai nhe va trung binh, doi khi dung dé diéu tri nhic nira dau, giam nhan ap.

Tac dung phy 13 an than va trim cam, (rc ché bai tiét, gy tang glucoz-mau,

ngu ga, tim tai. Cac chét chéng trim cam c6 thé chin ding dugc tac dung ha
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HA. Dung thudc dot ngodt co thé gay nén sy ting HA mot cach dot ngot

Liéu lugng: ngay dau ubng 1 vién 0,1 mg, liéu duy tri 2-4 vién.

Methyldopa | Sir dung trong céc trudng hop ting truong luc mirc dd tram trong loai nhe va
(5-2) trung binh con ting truong luc mirc d6 trdm trong loai nang thi két hop véi
cac thude khac (vi du guanethidine). Tac dung phu: an thin gy nén sy ton

hai cho gan, d6i khi gay nén bat luc.

Guanabenz | Dung trong ting truong luc muc d6 traim trong loai nhe va trung binh. Tac

(5-3) dung phu: khé miéng, an than.

Guanfacine | Dung trong ting trwong lyc tat ca cic dang, trong trwong lyc mirc do trim

(5-4) trong ning thi dung két hop.

Cong thuc cAu tao cac chit ha HA tin cong vao TKTW
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Cl
H
N

H
Cl
5-1
clonidine

Cl

NH

4

C——N—NH—C
H

NH,
Cl
5-3
guanabenz

N
<
N
5-5

CHj
HN

CH; 3-8
o]

N

<

CHs N
Cl 59

Lién quan dén cau tric va tac dung:

e Clonidine:

CHj

H>
C —C——COOH

NH,
HO 5.0
methyldopa
Cl
NH
cl 5.4
guanfacine
H
— N
X2 \\_’ N
H
X4
5-6, X, = 2-Cl, X, = 4-CH,
5'7,X1 :Z-CH3,X2:5-F
OH
HO CH—CH—NH,
CHs
HO 5-10

o-methyl-noradrenaline

« Trong clonidine thay phenyl bang di vong nén tic dung kém hon

« Thay di vong 5 canh bang di vong khac khong cé tac dung tot hon.

* Methydopa: R=0OHva X=H
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H,C——X
H

HO CZ—C—COOH
NH,
R
R = OCH3, OCH2CH3, CHon
X=O0H,F

Tac dung cua cac hop chit nay khong dat toi cudng do tac dung nhu methyldopa.
Tong hop mot s6 hop chat:
* Clonidine (5-1)

Cl C
N N
H
NH, + H3CS—</ j —_— N—</
N N
H H

I
Cl

Cl 5-12
5-11 571.
clonidine
X4 / axyl hoa X, J al
X \ 1) HCOOH/Ac,0 K \ 7
< NH, > N=——=C
P 2)SOCL/SOCL, X \CI
) cloro hoa X2
Hy Hp
H2N_C —C _NH2

L

* Methyldopa (5-2):

CH;,

107



vanilin

CHj
CH,COCH Ha
HsCO 2 3 HsCO. c'—C—-cCN
KCN/NH,Cl1 NH, 1) tach dong phan
_—
pu stracker g; Eléuy(pélle‘}ln )HZO/HC1
HO r (-CH,
5-13 HO
H,
HO. C —C——COCH
HoN
HO
5-2
methyldopa - DP L
CHO
HCO HaCO CH,Br H,CO CHCN
_ Hofkd NaCN
HBr
HO HO o
CH;MgBr
H, }
H3CO (o} __C_CH3 H3CO CZ_C CH3
®
- OH NMgBr
HO Ho

Tong hop Guanabenz (5-3):
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Cl Cl

H H
CHO + H,N——N——C——NH, - C=N—N—C—NH,
HH NH
o] cl
CH, CHs CHj CHs
cl c Cl Cl
HNO; Cl,/Fe [H]
» —_—
N02 N02 NH2
HNO,/HCI
CHO CHs CHs
Cl Cl Cl cl Cl Cl
0
KMnO, HPOy/t
<«— N, + HCl + -
N,CI N,CI

Tdong hop guanfacine (5-4):

CH
’ Cl Cl

H,N——C——NH,

CH,CONH—C——NH
— CH,COOCH; NH 2 2

Y

NH

Cl 5.4

cl guanfacine

5.3. Thudc ha HA tic dung thong qua hé than kinh thuc vat

Céac thudc ha HA tac dung thong qua h¢ than kinh thuc vat tuy theo vi tri va tinh chét tac
dung ctia chiing c6 thé phan thanh nim nhém nhé sau:

5.3.1. Cac chét dbi khang B- adrenoceptor

Thy thé B c6 thu thé B, (tim) va B, (phdi, hé mach).

Céc thudc ddi khang B o tac dung chira dau thit nguc, chong loan nhip con tic dung ha HA

md&i dugce phat hién ra sau nay va dugc chi dinh chu yéu.

109



Su tao ra tdc dung ha HA cua chung c6 vai tro cua nhiéu yéu t6:

- Uc ché sy diéu chinh HA trung uong.

- Giam cong suat cta tim (do sy @e ché cua thy thé p).

- Ngin chin su giai phong rennin bang viéc phong toa cac thu thé B (B-receptor) c6 trong
than.

- Chi phéi t6i thu thé cam ap (baroreceptor)

- Giam trwong lyc giao cam (c6 kha ning 1a tic dung thong qua tién sinap)

- Tang cuong sy nhay cdm cua h¢ théng mach, nguoc voi cac chét gian mach noi sinh.

Céch str dung ctia cac chat phong toa B: cac chat phong toa B ngoai viée sir dung dé diéu tri
bénh dau thit nguc, chéng loan nhip va cac bénh cao huyét ap trén céc loai dong vat con
duoc su dung dé diéu trj cac loai bénh khac nhu nhirc nira dau, u tuyén thugng than, r6i loan
phat trién tim, rung tim.

Céc thudc quan trong thudng duoc sir dung trong diéu tri dugc tong két lai trong bang 5.2,
cong thire cdu tao trong bang 5.3.

Bang 5.2. Nhiing dic trung duoc Iy va sir dung ctia cac chit phong bé B-receptor quan trong

Tén Hléu llIC T] n Su dung
Lay propranolol = 1 | trong huyét

tuong

a) cic chit phong bé khong chon loc (B, + B,)

Aprenolol (5-15) 10,3 6 Triéu chung réi loan tuan hoan
tim, dau thit nguc, ting truong

luc.

Bunolol (5-16) 50 2-3

Nadolol (5-17) 0,5 14-18 Tang trwong lyc (ngdy mot lan),
dau thit ngyc.

Oxprenolol (5-18) | 0,5-1 1-2 R&i loan tuan hoan nguon gbc than
kinh giao cam, loan nhip do dung
qua liéu digitalis trg tim

Penbutolol (5-19) | 5-10 26
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Pindolol (5-20) 5-10 3-4 Tang truong lyc, bénh mach vanh
sau nhdi mau co tim, loan nhip

Propranolol (5-21) |1 3-5 Tang truong luc, dau thit nguc,
rung tim, nhtrc ntra dau

Sotalol (5-22) 0,3 5-12 Téng truong luc, ting van dong
dau thit nguc, nhip tim nhanh

Timolol (5-23) 5-10 4 Tang truong lyc (thién dau thong)
ngan chian ngung tim va tai nhdi
mau co tim.

Cloranolol (5-24) 5-10 4 Tang truong luc, loan nhip.

b) Cac chit phong bé chon loc (B,)

Acebutolol (5-25) (0,3 3 Tang truong luc, tang van dong,
tri¢u chung tim.

Atenolol (5-26) 1 6-8 Tang truong lyc, khong gay nén
giam glucose huyét, nhip tim
nhanh, rdi loan nhip.

Celiprolol (5-27) |1 4-5 Tang truong luc, dau thit nguc
(gidn phé quan).

Metoprolol (5-28) | 0,5-2 3-4 Tang truong lyc, dau that nguc,
sau nhdi mau co tim.

Practolol (5-29) 0,3 5-10 Cac bénh mach vanh

Tolamolol (5-30) 0,3-1 3-6 Da bi dinh chi st dung vi gy mu

mat.

CAu trac chung:
OH

Hy
0——C —G——CHNH—R

Ar

Lién quan dén cdu tric va tac dung: vé mit hoa hoc, cac chat phong toa B (chen B

hay trc ché B) co ban dong nhit hon chéit phong toa o.. Cac chit hién dung trong diéu tri dai

b phén 1a ciu tric ciia 1-amino-3-(aryloxi)-2-propanol.
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Ar——OCH,CH— CH,NHR Ar——CHCH,—NHR
OH OH
aryloxi-propanol amin aryl etanol amin

Ar: aryl hodc di vong thom
R: iso-propyl hoac tert-butyl

|
H
HO\| o HO—Cz\
/Cz——cst \Cm RHN._ / = |
RHN—C“~—H | — R C—H R
| 05\/ |L N
H
11
I
H
! T |
HO HO—C, o R
\| O _—C ~N .
Co—tCty, SNF g RHN.__ g, ﬁ
RHN—CI;—H T1_H i
H
M v
111
R = ankyl R = aryl, ankyl

Hinh 5.4. Su so sanh cdu hinh cac nhom hop chéat khic nhau co tic dung phong téa B
receptor.

Céu trc IIT va IV ciing twong ty nhu cdu tric I va II. Do d6 cac chat phong toa p khong can
thiét phai c6 aryl ma c6 thé 1a mach thing nhung thuc té chwa tim duoc cht nao c6 tac dung
nay.

Céu hinh S ¢6 tac dung manh hon c4u hinh R.

Tong hop cac chat I:

* V61 cac dan xuat phenol
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H,
OH O——C —CH—CH,

s A s

Ho
Cl—C —CH—CH,

X [%H] X

R——NH,

H, H
0——C —C——CH,NHR

OH

* V6i cac dan xuat di vong thom thi xuit phat tir halogenua aryl:

R CN Ho% R CN
= 1) Na/DMF =
NR'

S ’ O>< 2) HOiP S ‘

DMF: dimetyl formamide.
* Tong hop cac dong phén lap thé:

N cl H Ph N O/\(\NHR-
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TsO
+ ]
' N 1
2 A é%
(B)

1) Na/DMF
@
2) H,O/H
CHy

©/0\/AH\/OH _ ‘ O\?'/\N /<CH3
~

1) TsCl/piridin (ho?t hoa) X Ph
1) TsCl/piridin

2) NaOMe (t?0 oxit)
2) NaOMe
3) R'NH,
3) R'NH,
2R -1 28]
0

* Tong hop cac dan xuat aryl-(etanol-amin) II:
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o]
C_CH3

2) Kh? héa (NaBH,)

\
e

/
R—
2 k\\

J

5.3.2. Cac chét co tac dung dbi khang B-adrenoceptor

II

2) RNH,

1) NaBH,

H, 0O
+ Clh—C —C—cl

Céc chat c6 tac dung d6i khang a-receptor quan trong nhit vé mat diéu tri.

Bang 5.3. Mot s6 chit d6i khang a-receptor quan trong trong diéu trj

Tén Cong thirc cau tao

Str dung

Tolazodine (5-31)

Cac bénh vé mach

ngoai vi

Phentolamine (5-32)

_{/j

Piéu trj u té bao crom
(u tuyén thuong than)

trude phau thut

Phenoxybenzamine

(5-34)

(HsC)HC o
sC)HC—C —O0

/

e

HQC—< >

Cac bénh vé mach
ngoai vi, truong hop
bt t€ cong (tdng co

bép giao cam)
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N—CO

Prazosin (5-35) /—\ @ Tang truong luc nhe
N \ .
N\( \ / o va trung binh
/ N

NH,

Lién quan dén ciu triic va tac dung:

a) Cac chit twong tu phenoxybenzamine (5-34)

Dé hop chit c6 tac dung phong téa o thi cdu tric cia ching can phai c¢6 cc yéu cu
sau:

- T6i thiéu phai chira mot nhom halogeno - etyl

- Cén phai chira nito 1a amin bac ba hodc mudi bac 4 caa nd

- Can phai ¢6 mit cta nhan thom.

b) Céc chét tuong tu prazosin (5-35)

Trong hang trim chat 13 dan xuét quinazolin nguoi ta dd chon loc dugc prazosin.
Trong qua tinh chon lgc d6, nguoi ta da rat ra duwgce nhiing két luan quan trong lién quan dén
cdu tric va tic dung nhu sau:

- Thong thudng cac hop chat chita nhom ding cdu dién tir sinh hoc & vi tri thir hai
ctia piperazin déu c6 hoat tinh.

- Cac nhom metoxi ¢ trong nhan thom duoc thay thé bang ankoxi khac hodc hidroxi
thi hop chét diéu ché ra c¢6 tac dung bi giam di mot cach dang ké.

- Trong s6 cac dan xuét cia prazoxin thi trimazosin (5-36), tiodazosin (5-37) va
doxazosin (5-38) ¢6 tac dung ddi khang trén o-receptor chon loc hon prazosin.

- Phin ciu triic amidin cua prazosin thay bang sunfoximin ciing nhan dugc hop chit

c6 tac dung tuong tu.
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H5CO.
H,CO 5
\( \ /
N
H,CO
NH,
5-36
trimazosin

HyCO \(\_/ (:O

HsCO
5-38
NH, doxxazosin
Téng hop:
* Tolazoline (5-31):
CH,CI CH,CN
CH3OH/H
T HCIKh
5-40

phenyl axetonitrin
CH3

* Phentolamine (5-32):

—C—0CH,-C(CHj3),

OH

/ N\ / \

N N N—CO
\( \ / o SCH,
N

5-37
NH, tiodazosin

—CO / \

oy~

/ \ 5-39

OCH;

5-41 >-32.
tolazolin

NH N
H2 NHZ(CHZ)ZNHZ H2 /
&

N

H
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e

N—~C
N
HO "
N——H 5-32
phentolamine
H3C
HsC CHZO/HCN/@
HO NH,(CH,),NH,
N——CH,CN
HsC
* Phenoxybenzamine (5-34):
OH OCH,CH-CHs OCH,CH-NH—CH,CH,0H
CICH,CH(OH)CH; OH 1) socCl, éH
_ _— 3
NaOH/t° 540 2) NHy(CH,),0H
1) PhCH,Cl
2) SOCl,
H,C—CH,CI
OCH,- G—N’
2 , \
He  HeC
5-34
phenoxybenzamine

* Prazosin (5-35)
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R 1) HNO;, R NO,

©
vanilin (CHg)zSOgOH= 2)Oxihéa
or CH;I/OH 3) Amit hoéa
R CHO R CONH,
1) Kh? hoéa
2) (NH,),CO or COCl,
Cl
R N 1) POCI, R ¥ o
X
2) NH; (1:1)
-
N NH
R R
NH
1) Piperazin 2 5-44 O
HN NH
—/
2) Axyl hoa
/ \ 0
N N N—C / \
\( N4 0
= N
R
5-35

NH, prazosin

5.3.3. Cac chét dbi khang ca trén a va p-adrenoceptor

Pat vin dé: Cac chat uc ché khong chon loc trén a-receptor ngoai bién c6 mot tac
dung phu khoé chiu do la lam nhip tim nhanh. Véi vi¢c sit dung déng thdi cac chat ¢6 tac
dung trc ché B c6 thé chi phdi mot cach co hidu qua tdi tan sb cia tim, ¢ thé duy tri dugce &
gi tri sinh 1y binh thudng. Trén co s& hiéu biét nay, nguoi ta ¢b ging diéu ché ra nhing hop
chit ma trong phan tir cia n6 mang tinh chit phong téa ca o 1an B (o lam nhanh con B lam
cham, hai yéu tb nay bi trir cho nhau.

Labetalol c6 duoc tac dung phong tda ca o 1an p.

Céc thudc dang st dung:

* Labetalol:
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H, H
HO CH—C —N——CH—CH,CHj
CHs3
H,NOC 5-45
labetalol

Trong labetalol ¢6 hai nguyén tir C* nén c6 4 dong phan quan hoc dbi quang nhau, sir dung
thudc & dang hdn hop cia 4 dong phan. Labetalol c6 tic dung phong toa ca o lan B dugc

ding dé diéu tri ting truong luc u té bao.

o)

N / \
O | HN——(CH)N N
CH3 \_/
5-46

urapidil HsCO

Urapidil phong téa o, va 3, c6 tac dung t61 TKTW, kich thich nhe a,-receptor.

COOH CONH, H5;COC CONH,
NH,OH CH3COC1
—_—
FeCl3

OH

Tong hop mot s6 hop chat:

Br,y/AS
BrH,COC CONH,
H, H 1) Kh? hoa
HO CH—C —N—CH—CH,CH, -
| | 2j-I2N—C|H—(CH2)2Ph
H,NOC 5-45 CH;3

labetalol
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N

5

N \/ N
usotrophin - hecxametylen tetraamin

Céc cach hinh thanh lién két C-N:

C—Cl H,N—
C——N
/ Kh? hoa
——NH, o_—c\
Céach khac diéu ché 5-45:
H, NaOE H Ki?m -axit lodng
HC—C—C—coort  —NaOFt _ h e—c—C—cooEt >
PhCH,Br || H,
0 O  CH,Ph H
o)
BrH,COC CONH, HN—H,COC CONH,
usotrophin \(:(
—_—
OH OH 5-45
H, H
HO ClH—C —N—ClH—CHZCHz
OH CHs
H,NOC 5-45
labetalol

5.3.4. Cac chét phong téa than kinh adrenegic
Céc thude thuoc nhém tac dung nay gébm cac hop chét ¢ tac dung ha HA trén co s& ngin
chin su giai phong noradrenaline tir cac tién hach than kinh giao cam.

Céc thudc co tac dung phong toa than kinh adrenegic:
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Br

CH,
H, |@ e
O——CH,CH,—N(CHa)3X C _T_C2H5 O3S CoHaCHs
CH,
5-47 548

xiclo polin

bretylinm tosylate
N——CH,CH,— NH—ﬁ—NH2 N—ﬁ—NH2
5-49 o) NH
anethidine
. 5-50
dipriroquin
Hx H
o) ¢ —N——C——NH,
q \
5-51 NH o >-52
guancolin guanxan
Hy H
c —N—ﬁ—NH2 NH
NH
5.53 CH,;NH—C——NH,
guanadrol 5.54
guanozidine NH
OCHs
0Cco OCHs
H,COOC OCH;, OCH,
5-55
reserpine

* Tong hop guanethidine (5-49):
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O + H,NOH ——>

RCOOOH
@)
——Q0O

Lacton

NH

CH,CH,NH—C——NH,
/ ll H3CS—<
N
NH NH,
B
5-49
guanethidine

* Tong hop bretylinm tosylate 5-48:

CHs CH,CI
Br Br
Cl,/AS (CH3),NH
—_— —_—
©
Br c|;2H5 OHl
Ha
' —N&—cH,
H,C SO,ClI .
CHs3
Br
CHs3
H, |@ ©
\ / C _T C2H5 O3S_C6H4CH3
CHs3
5-48

bretylinm tosylate
5.3.5. Cac hop chét phong bé hach

Lactam

LiAlH,

CH,CH,NH,

N 1) CICH,CN
-+
2) Kh? hoa NH

Br

H,
C —N——CH,
CH3 C2H5_C|
S)
Br T2H5 Cl
H,
c'—N&—cH,
NaHCO .
4—3 CHs;

Céc thudc co tac dung nay gom cac chat ngan can tdc dung cua acetylcholine trén té bao than

kinh hau hach.
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Céc hop chét c6 tac dung ha HA trén co sé ngin can hach gém co trimethaphan (5-56),
mecamylamine (5-57), pempidine (5-58).

Ho
N /C s CH3
CH
v CHs HsC N 3
CH;,
S N\ H,C CHs;
H,C HN—CHj
5-57 5-58
.S 6 mecamylamine pempidine
trimethaphan

* Trimethaphan (5-56) 13 san phdm trung gian ciia qua trinh tong hop biotin, duogc
diéu ché ra vao nhitng nim cua thap ky nim muoi. N6 ciing da dugc sir dung dé xira 1y cac
truong hop nguy kich tang truong lyc va tang phan xa tu dong.

* Mecamylamine (5-57) dugc diéu ché ra vao nam 1955, di tir campho v6i phan tmg

Ritter thu duoc dan xudt N-formyl, sau d6 khir amit v6i LiAIH, dé thu dugc amin 5-57.

CHs CH, CH,
CH3 HCN/stO4 _ CH3 L1A1H4 CH3
> —_—
PW Rilter CH,4 CHs
CH,

HN——CHO HN——CH;
5-57
mecamylamine
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CHj

o_—_c<
CHs CH J<
— ’ HCI A H,N——CHs
O0—=C » O0—C _—
CH3 /CHS H\ZC
o—=C CH;
N\ CHj
CHj3
H3C N 3 CH3
Kh?
HsC CHs
CHj3
5-58 CHs
pempidine

5.4. Cac thudc gidn mach

Ngay nay, cac thubc gidn mach dong vait tro quan trong trong viée diéu tri cac dang khac

nhau cta bénh ting truong luc, thiéu ning tim (suy tim) ciing nhu nhiéu bénh vé tim mach.

Theo nghia mé rong, thudc gidn mach ngoai cac chat tac dung gidn mach tryc tiép thi ciing

con liét ké vao day cac chat doi khang canxi, cac chat phong bé a-adrenoceptor tién sinap,

cac chat chu van trén 3,- adrenoceptor va cac chat doi khang ctia hé renin-angiotensin.

Céac hoat chat quan trong nhét vé mat diéu tri gian mach duogc téng két & bang sau

Bang 5.4. Mot s6 thude gidn mach quan trong dang dugc sir dung phd bién trong diéu tri

Tén Cong thtrc Pham vi stir dung
Hydralazine (5- HN——NH, Dung dé diéu tri ting trwong luc dai han
59) Ny (thudong phdi hop voi thude phong toa P.
/Jl Tang truong luc phdi so cap.
Dihydralazine (5- HN——NH; Gidng nhu trén
60
) \T
/ N
HN——NH,
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Minoxidil (5-61) , | Tang truong luc trung binh va trim trong,

N NH
N =
< > T bénh than keém theo tang truong luc.
N
o
H N

Tac dung phu: moc tdéc, moc rau. Sau nay

dung lam thudc moc toc cho ngudi hoi.

Diazoxide (5-62) N\ CHs | Tang truong lyc nguy kich, ting insulin
| L huyét
¢ >
7 N
Odium Na,[Fe(CN)sNO] Tang truong luc nguy kich, giam chay
nitropussid (5-63) méu toi mic t6i thiéu khi phau thuat.

B6 trg trong trudng hop thiéu ning tim

cép tinh

Céc dan xuét ctia piridazin 5-66, 5-67, 5-68 c6 tac dung ha huyét 4p manh hon hydralazine
con budralazine (5-64) va endralazine (5-65) thi ¢6 nhiéu vu diém hon vi it gay tac dung lam
nhanh nhip tim. Riéng 5-69 thi nguoi ta that réng taic dung ha HA manh hon va it doc tinh

hon hydralazine.
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CH,

HN—N——C\/\ H
C==C(CHa), CGH5OC\ N——NH,
H N \
\ N ‘
| /N
= N N
5-65
endralazine
HN——NH,
HN——N=——C——CHj
5-64
budralazine
CH,COOCH(CHj3),
= N
HN——NHR ||
\\\\ N

N 5-66: R=H, X =N(CH,),0H
',L 5-67: R =H, X = N(CH;)CH,CH(CH;)OH N
5-68: R =COOC,Hs, X = N(CH;)CH,CH(CH;)OH
5-69
@)

* Tong hop hydralazine (5-59): ¢6 tac dung truc tiép 1am giam co tim, thanh mach. C6

thé 1a di kich thich cac paraceptor B-drenegic 1am ting nhip tim do co ché phan xa.

o cl
COOH
hydrazin.H,0 TH POCI TH
> S NG
N N
CHO
HN——NH,
hydrazin.H,O
TH
N
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o cl
COOH
hydrazin.H,0 NH - poct, NH
NH / T|\l
COOH

(¢} hydrazin.H,0 ci
HN——NH,
TH
G N
HN——NH,
Q cl
COOH
(;( hydrazin.H,O NH POCI, TH
——— —_—
NH
N
/
COOH
°© cl
hydrazin.H,0
CH3
HN—N=—=C""
N HN——NH,
C——C(CHa)2
\N CHj
| / NH
Z HC=—C¢ N
CH3
HN——NH,
HN——NH
5-64
budralazine

Céc dan xuét ciia minoxidil (5-61):

R =
R N N NH,
. N = Y
- |

| N N\

\ N\ o o)
O NH,
5-61
minoxidil NH:2

S
S
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5-61 ngoai tac dung gian mach thi thudc nay con co tic dung gay moc 16ng (bit loi cho phu

nir) nén con dugc dung trong di€u tri hoi dau.

Tdng hop minoxidil (5-61):

HO cl
C——0C;Hs5 H,N ——N —N
\ POCI,
H,C /C—NH > \ / NHy, ——— \ / NH,
C——=N HoN N N
H,N HoN
1) mCPBA
H N
O 2) piperidin
I
O O N
——N
\ />—NH2
N\
Cl HoN o
meta-Chloroperoxybenzoic acid 5-61
minoxidil

Diazoxide (5-62) c6 tac dung lam gidn co tron thanh mach theo co ché chua 13, ¢6 thé 14 do

twong tac v6i Ca®".

Tdong hop diazoxide:

Cach 1:
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NO,

NO,
(0]
_,HN 3 PhCH,SH
HO®
c “ Ci cl ci SCH,Ph
®
1) Cl,/H,0, H
2) NH,
o)
/ NH, NO,
\ ,
‘ H3C(OC2H5)3 kh‘) hoa
/
cl SO,NH, Cl SO,NH,
5—62
diazoxide
Cach 2:
NH, NHAc NHAC

Cl
o @)
\S/ NH,
\
‘ CH;C(OC,Hs)s 2) NH,OH
)\
Cl N CHs Cl SO,NH,
5-62
diazoxide
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NHAc NHAc

NH, NHAc
Cl Cl
Clz/Fe
—_— —_— —_— —_—
N02 N02
H,0O
\ ]
NH,
Cl Cl cl Cl Cl Cl Cl \ Cl
Diazo hoa [H] Diazo hoa
0
HPO;, t° HPO;, =
NH, NO, NO,

Céc chét c6 tac dung ha huyét ap loai gian mach xuét hién thoi gian sau nay phai ké dén

pinacidil (5-73) va levcromakalin (5-74).

H
NH—C——NH——C——C(CHj)3 NC

N——CN CH,

5-73
pinacidil

5-74
levcromakalim

Tdong hop pinacidil (5-73):
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NH; HN—C—NHR N=C=—=NR

N _HS
N

HzN ——CN

H
DCC NH—C|:—NH—C—C(CH3)3
H N—CN CH;,
R: _C—C(CH3)3
5-73
pinacidil

CHs
5.5. Céc chit trc ché hé Renin- angiotensin
5.5.1. Vai tro cua hé renin-angiotensin
H¢ renin-angiotensin (viét tit tiéng Anh 1a RAS) hay con goi 1a Hé renin-angiotensin-
aldosterone (Viét tat tiéng Anh la RAAS) 1a mdt hé théng cic hormon 1am nhiém vu diéu hoa
can bang huyét 4p va (dich ngoai bao) trong co thé ngudi.
Khi thé tich mau trong co thé nguoi ha thap khién huyét ap giam, than s& bai tiét mot men c6
tén 1a renin. Renin 13 enzyme protease xtc tic chuyén angiotensinogen thanh angiotensin I,
sau d6 men chuyén ACE (angiotensin converting enzym) bién angiotensin I thanh
angiotensin II.
Angiotensin I 1a 1 decapeptid (chudi 10 peptid), angiotensin II la octapeptid (chudi 8 acid
amin) va angiotensin III 13 heptapeptid (chudi 7 acid amin). Heptapeptid gitp ting tiét
aldosterone 13 mot khoang-cocticoit (mineralocorticoid) diéu hoa chuyén hoéa natri (sodium)
va kali (potassium). Diéu d6 s& dan t6i viée ting lugng nude trong co thé, phuc hdi huyét ap.
Néu hé renin-angiotensin-aldosterone ludén & tinh trang hoat dong thi huyét ap s& 1én qua
cao. Ngudi ta dd bao ché ra nhiéu loai thudc tac dong 1én cac bude khac nhau trong hé nay
dé 1am giam huyét 4p. Nhitng thudc thudc loai trén 1a mot trong nhimg phuong phéap dugc
ding dé diéu tri chimg cao huyét ap trong cac bénh suy than, suy tim, va céc bién ching cua
bénh tiéu dudng.
Heé thong nay c6 thé dugc hoat hoa khi c6 sy giam thiéu thé tich mau hay sut giam huyét ap

(nhu trong xuét huyét).
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1) Néu luu Iuong nudce qua cac té bao can tiéu cAu nam trong phirc hop cn tiéu cau & than
giam xudng, sau d6 cac té bao can tiéu cau giai phong enzyme renin.
2) Renin s& tac dong 1én mot protein trong huyét twong 13 angiotensinogen vén dang ¢ dang
bat hoat bang cach cit mot doan zymogen, chuyén no6 thanh angiotensin I.
3) Angiotensin I sau d6 dugc chuyén ddi thanh angiotensin II boi enzyme chuyén doi
angiotensin (viét tat tiéng Anh 1a ACE)™ duoc tim thdy chii yéu & mao mach phoi.
4) Angiotensin II 13 chét c¢6 tic dung sinh hoc cao cuia hé renin-angiotensin, s& gan 1én cac
thu thé ndm trén mang té bao ndi md mao mach, lam cho céc té bao nay co thit va mach mau
quanh ching dan dén sy giai phong aldosterone tir viing cung & thuong thin vo. Angiotensin
II hoat dong nhu 1a hormon ndi tiét, tw tiét, can tiét, va kich thich t ndi bao.
Téng hop sinh hoc cua angiotensin theo 2 dudng khac nhau: duong c6 dién biét tir 1au gdbm
renin va men chuyén ACE, va mot duong khac méi biét sau nay gdm nhimng enzym khéc,
men chymase giit vai trd nhu men chuyén va nhiing enzym khac bién truc tiép
angiotensinogen thanh engiotensin II.
Angiotensinogen 13 1 glycoprotein trong luong phan tir tir 50 000 dén 100 000, do gan tong
hop va phong thich trong huyét twong va gin vao glbulin. Diéu d6 s& dan t6i viée ting lwong
nude trong co thé, phuc hdi huyét ap.

Céc chat trc ché hé renin-angiotensin dugc chia thanh hai nhom:

- Chét d6i khang angiotensin II

- Chét trc ché enzin chuyén héa ACE
5.5.2. Céc chat dbi khang angiotensin I

Chat tiéu biéu nhat 13 saralasin (5-75) modt chat d6i khang angiotensin II 1a mot
angiotensin II twong ty. Cong thirc phan tor C4HesN 3040, phan tir lugng 912,06 duoc diéu
ché nim 1972, 1a mot octapeptid, cac axit amin ndi nhau theo thir tu:

Sar — Arg — Val — Tyr — Val — His — Pro — Ala
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i&

Khac véi cac octapeptit khac, saralasin c6 tac dung d6i khang thi tha tu ciu tric cua
cac axit amin phai 1a Alanin & vi tri thu nhit va Sarcosin & vi tri thit 8, sy c6 mat cta
sarcosin trong phan tir khong chi lam cham sy phan huay ha con lam tang hoat tinh thy thé
ctia hop chat.

Losartan 1a mot chat d6i khang angiotensin II receptor loai thudc st dung chu yéu dé diéu
tri huyét 4p cao (ting huyét ap) . Losartan 1a cac chit dbi khang thu thé angiotensin II dau

tién duoc ban trén thi truong.

OH
HN—N
i k)
Nx N

aeqe
N.«“‘

5.5.3. Cac thudc wre ché enzim chuyén hoa angiotensin

Co ché cia thudc 1a tc ché mot enzym c6 tén 1a men chuyén angiotensin (angiotensin
converting enzym, viét tit ACE) bang cach gin ion k&m (Zn) ctia men chuyén vao cac gbc
ctia (rc ché men chuyén. Nho men chuyén angiotensin x(ic tic ma chét sinh hoc angiotensin I
bién thanh angiotensin II va chinh chat nay gy co that mach lam THA. Néu men chuyén
ACE b thudc trc ché (Iam cho khong hoat dong) s& khong sinh ra angiotensin II, gy ra hién
twong gidn mach va 1am ha huyét ap. Thudc hitu hiéu trong 60% trudng hop khi dung don
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doc (tic khong két hop voi thude khac). La thuée dugc chon khi bénh nhan bj kém hen

suyén (chéng chi dinh v&i chen beta), dai thao dudng (loi tiéu, chen beta).

Nhi€u cong trinh nghién ctru chimg minh dugc tic dung c6 lgi ciia nhom thuoc trc ché men

chuyén angiotensin (ABCD trial; CAPPP; FACET): giam nhdi mau co tim 63%, giam tir

vong do moi nguyén nhan 62%. Thuoc con c6 uu diém khong gay réi loan m& mau, duong

mau, acid uric khi dung kéo dai.

Gom c6 captopril, enalapril, benazepril, lisinopril, perindopril, quinepril, tradola-pril...

Lién quan dén cau trtic va tdc dung: La dan xuat ctia L-proline + amino propanoic

Proline (viét tit 13 Pro hay P) 1a mot a- amino acid, cac dong phan L phd bién hon S.

O
L™
NH

Hs;C LH
HSH,C CcO
‘COOH
H
5-76
capropril THQ
(H2C)3
o
HOOC\ T H,C H
P
H,CH,C™ \H (|:o

N /
5-78 3
lisinopril H

H
HyCH,COOC_ ! H4C H

‘N
H
5-77 4
enalapril H

zZ—Q

H 0]
HCH,C00C ' H y GOOH
/C\ \\\\\ I
H,CH,C N N
N
5-79
LCOOH cilazapril
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H3CHzCOOC\ /HHsC\ H

H CI ,/
HOOC_ ! H4C H c
\c" N H3CHZCHZC/ \N/ \co
N, COOH
5-80 3
enalaprilat H
H >-81
H3CH,COOC [ HsC _H perindopril
\(’) \C/
| COOH
H
HaC H
\C'/ HZC\ /H
5-82 HiCCOSH,C™ >CO o}

quinapril |

5-83
alacepril
OH
7,
“, COOH
H
5-85 S
pentopril 5-84
fentlapril

Tac dung bat loi 12 ho khan dai ding 10- 20% va 1% bi phi mach (1a tac dung phu khién

nhiéu ngudi bénh bo thude khong tiép tuc ding). Nguyén do 13 vi men chuyén ACE khong

chi xuc tac bién angiotensin I thanh angiotensin I gdy THA ma con c6 vai trd trong sy phan

hity mot chét sinh hoc khac c6 tén 1a bradykinin. Néu tc ché men ACE, bradykinin khong

dugc phan hiy & mirc can thiét s& thira va gay nhiéu tac dung, trong d6 c6 ho khan. Thay vi

uc ché men ACE, hudng nghién clru méi la tim ra cac thudc co tac dung ngan khong cho

angiotensin II gén vao thu thé cua né (angiotensin II receptors, type 1) ndim & mach mau,

tim, than do d6 s& 1am ha huyét ap.
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Téng hop captopril 5-76:
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CHUONG 6. THUOC TAC DUNG TOI CAC CO QUAN TAO MAU VA TOI MAU
6.1. Vai tro sinh hoc ciia mau

Miu la mt to chire di dong dugc tao thanh tir thanh phén hitu hinh 1a céc té bao (héng cau,
bach cau, tiéu cau) va huyét tuong.

Chtic ning chinh ctia ctia mau 1a cung cip cac chit nudi dudng va ciu tao cac to chirc ciing
nhu loai bo cac chat thai trong qua trinh chuyén héa ciia co thé nhu khi carbonic va acid
lactic.

Mau ciing 1a phuwong tién van chuyén cac cia cac té bao (ca té bao cd chiic ning bao vé co
thé 14n té bao bénh 1y) va cac chit khac nhau (cac amino acid, lipid, hormone) giita céac to
chirc va co quan trong co thé. Cac 1di loan vé thanh phan céu tao ctia mau hay anh hudng
dén sy tuan hoan binh thudng cta né co thé din dén rdi loan chirc ning ciia nhiu co quan
khéc nhau.

Thanh phan céu tao cia méu:

Thanh phan hitu hinh chiém dén 40% thé tich mau toan bd. Huyét twong chiém 60% thé tich
con lai ciia mau.

Céc thanh phan hiru hinh gdm:

. Hong cau: chiém khoang 96%. O dong vat c6 vi, hong cu truong thanh mat nhan va
cac bao quan. Hong cdu chira haemoglobin va c6 nhiém vu chinh 1a van chuyén va phan
phdi oxy.

. Bach cau: chiém khoang 3% la mot phén quan trong ciia hé mién dich cé nhiém vu
tiéu diét cac tac nhan gay nhidm trang va phat dong dap tng mién dich cua co thé.

. Tiéu cau: chiém khoang 1%, chiu trach nhiém trong qué trinh déng mau. Tiéu cau
tham gia rat sém vao viéc hinh thanh nat tiéu ciu, bude khoi ddu cia qud trinh hinh thanh
cuc mau déng trong chin thuong mach méau nho.

Huyét turong 1a dung dich chira dén 96% nuédc, 4% 1a cac protein huyét twong va rat nhiéu

chat khac voi mot lugng nho, doi khi chi ¢ dang vét. Cac thanh phan chinh cia huyét tuong

N
A

gom:
. Albumin
. Céc yéu t6 dong mau

. Céc globulin mién dich (immunoglobulin) hay khang thé (antibody)
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. Cac hormone

. Céc protein khac
. Céc chat dién giai (chu yéu 13 Natri va Clo, ngoai ra con c6 can xi, kali, phosphate.
. Céc chat thai khac cua co thé.

Trong co thé, dudi tac dong cua co tim, h¢ than kinh thuc vat va cdc hormone, méau luu
thong khong theo quy luat cua luc trong truong. Vi du ndo 13 co quan ndm cao nhit nhung
lai nhan lugng mau rat 16n (néu tinh theo khoi lugng t6 churc nao) so voi ban chan, dac biét
la trong lac lao dong tri oc.
Chirc nang cua mdau
. H6 hap: Huyét sic t6 1dy oxi tir phdi dem cung cép cho té bao va van chuyén khi CO,
tir té bao ra phoi dé thai ra ngoai.
. Dinh dudng: Mau van chuyén cac chit dinh dudng: Axit amin, axit béo, glucose tir
nhitg mao rudt non dén cac té bao va cac td chirc trong co thé.
. Bai tiét: Mau dem cin ba cua qua trinh chuyén hoa dén céc co quan bai tiét.
. Diéu hoa hoat dong ciia co thé: Méau chira cac hormon do cac tuyén ndi tiét tiét ra co
tac dung diéu hoa trao ddi chat va cac hoat dong khac.
. Diéu hoa than nhiét: Mau chira nhiéu nudc cd ty 1¢ nhiét cao, c6 tac dung diéu hoa
nhiét & cac co quan trong co thé.
. Bao vé co thé: Trong mau co nhiéu loai bach cau c6 kha nang thuc bao, ti€u diét vi
khuan. M4u chira khang thé va khang doc t6 c6 tac dung bao vé co thé.
6.2. Cac chit c6 tic dung téi qua trinh tao mau

Qua4 trinh tao mau hay bi thiéu mau ciing 14 qua trinh tao hong cau hodc thiéu hong
cau. Trong quéa trinh nay thi mudi sat, vitamin B, va axit folic 1a nhiing chat dong vai tro
sinh hoc rat quan trong 1a nhimg yéu t6 khong thé thiéu trong qua trinh tao mau.
6.2.1. Cac mubi sit
Doi sdng ciia ngudi va dong vat khong thé thiéu dugc sat vi sit giit hai chic ning vo cing
quan trong d6i v6i co thé sdng:
- Su hé hip cua té bao (déng vai trd 1a chit xuc tac trong cac qua trinh oxi hoa).
- Lam cam mau cho céc té bao hong cdu, tao ra hemoglobon (hinh thanh mang t& bao ¢ tiy

xuong).
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C6 thé phan chia cac hop chit cua sat thanh hai nhom:

- Sat II (ferro): cac hop chat mubi ferro ¢6 pH trung tinh, khéng lam két tia anbumin, do d6
khong anh huéng dén mang nhdy co thé, duoc hip thu qua da day va rudt vi cac hop chat
ferro thuong c6 thé hoa tan dugc trong lipoit.

- Sat III (ferri): dung dich nuéc ctia hop chat ferri phan ly manh do d6 trong mot ching muc
nao d6 co tinh axit lam két ta anbumin, tin cong vao mang nhay cua da day gay ra dau don
va 16i loan tiéu hoa. Néng do dam dic co thé c6 tinh dn mon manh vi no két tia anbumin
duéi dang ferrianbuminat. Tac dung nay cua hop chit ferri duoc st dung dé lam giam chay
mau bé mit.

Ferrihem: sit hong cau huyét td.

- Sét duoc van chuyén di nho cac anbumin.

- Hemoglobin 14 chit quan trong trong van chuyén st (mot phan tir chira 4 nguyén tir sit)
ngoai ra con cd cac anbumin khac ferritin, hemosiderin va tranferrin.

- Mt tiéu thy sat hang ngay ¢ ngudi binh thuong 13 30-40mg.

Khi co thé thira sit, gan giam san xudt apoferritin lam cho apoferritin trong méu va mat giam
va ciing lam giam hap thu sit. Trong truong hop dn qua nhiéu sét, sit vao mau nhiéu dan dén

lang dong hemosiderin trong cac t€ bao vong - ndi md, gy doc hai cho té bao nay.
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St tir thirc an

A 4

Da day

A 4

Ta trang
(hap thu Img

A 4

O mau
3 mg Fe/ngay

2+ +
Fe?" hoic Fe’

Fe** Hal Fe**

Du trit va van chuyén

Thai

A 4

Tuy xuong
Tao hong cau
25 mg/ngay

A 4

Céac té bao hong
cau tuan hoan

Fe?" + anbumin > ferritin
y
\ 4
ra ngoai v
Fe*" + apotransferrin |— | transferrin

Bao tuong

Gan

H¢ thong nd1 mod

25 mg/ngay

A 4

Thai ra ngoai

Cac mudi sét hay dung: ferrosunfat.7H,O (chuta 20% sat), ferrofumarat (19% sét),

1. Dai cuong

ferolactat, ferrihydroxit + dextran (ti€m).

6.2.2. Vitamin B,

Vitamin B12 dung don thuan c6 thé dong nghia véi cyanocobalamin, dang duoc chat thudong

ding nhat trén thyc t& ciia vitamin B12. Vitamin B12 tham gia phan Gng tong hop
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thymidylate, mot thanh phan trong phan tir ADN, cung cap nguyén liéu dé tong hop ADN,
gdp phan vao qua trinh phan chia té bao va trudng thanh té bao trong co thé.
Vitamin B}, thugc nhém vitamin hoa tan trong nudc - Vitamin By, c6 cong thic cAu tao rat
phtrc tap, Vitamin By, ciing 1a chit kho phan tich nhat trong thuc phdm dinh dudng boi vi
lwong vitamin Bi, hién dién trong hop chit qua thip, nén doi hoi phai c6 nhimng phuong
phap dé c6 dong va loai bo nhiing tap chit khong can thiét, trude khi vitamin By, duoc phan
tich. Thiéu hut vitamin B, gay ra thiéu mau 4c tinh, x4o tron hé than kinh

Vitamin B12 dugc phéan 1ap dau tién tir gan vao nim 1948 do hai nhém nghién ctru ciia
Folker va Smith, cling trong ndm nay E.L.Rickes cling phat hi¢n ra chiing Steptomyces cling
san sinh ra Vitamin B12, day 13 yéu t mé ra kha ning dua vao san xuat quy mé cong nghé
sau nay.
Céu tric cua Vitamin B12 duoc tim thiy vao nim 1955.
Trong lwong phan tu: 1355.36
Cong thurc hoa hoc: Ce3HgsCoN,O44P
Tén theo hé thong IUPAC:  a-(5,6-dimethylbenzimidazolyl)cobamidcyanide
Tén theo hé thong CAS: Cyanocobalamin
Phan tir chtra nguyén tur coban, khi thuy phan n6 cho mét nucleotit trong d6 bazo la 5,6-
dimetyl-benzimidazol, duong ribose va mét phan t¢ H;PO,, mdt nhoém ciano, h¢ vong lon
chira nguyén t6 coban & trung tdm c6 tén 1a corin. Cong thirc cdu tao clia Vitamin B ,:
Corin: - 8 nhom CHj;

- 4 nhoém propionyl amit

- 8 axetyl amit
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Duong ribosse

: /
HO

R = 5'-deoxyadenosyl, Me, OH, CN

Vitamin B12 do vi khuén tong hop tir thién nhién, sau d6 méi di vao chu trinh thirc 4n cua

]
0=p-0
O

cac dong vat, chu yéu tor cac dong vat an co. Pong vat va thyc vat khong tu téng hop duogc
vitamin B12. Trong thuc phim cua ching ta, vitamin B12 c6 trong thirc an ngudn gbc dong
vat nhu thit (nhét la ndi tang, dac biét 1a gan), trung, stra. Cac thuc an thyc vat nhu rau, trai
néu khong "dinh" vi khuan thi khong c6 vitamin B12.

Vitamin B12 trong thiic dn déu ¢ dang phirc hop véi protein. Trong ché bién, vitamin B12
kha bén vitng v6i nhiét do, trir khi trong méi trudng kiém va nhiét do qua 100°C. Thit lude &

170°C trong 45 phtit mat 30% B12. Sita nau s6i 2-5 phut mat 30% B12. Khi c6 sy hién dién
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ctia vitamin C, B12 trd nén it bén vitng véi nhiét do hon va c6 thé bi pha hiy nhitng luong
dang ké.

Su hép thu vitamin B12 can ¢6 yéu t6 noi tai (mot protein do té bao thanh cta niém mac da
day tiét ra) va enzyme phan hay protein cta tuy. Vitamin B12 dwgc hip thu boi doan cudi
rudt non.

Dy trit vitamin B12 trong co thé chii yéu nam & gan. O ngudi binh thuong, tong s6 vitamin
B12 dy trit khoang 1-10mg. Trong khi d6 nhu cau téi thiéu hang ngay cua B12 chi bang
0,1mcg. Do d6 khi co thé khong duoc cung cép vitamin B12 trong thoi gian dai (khoang 5
nim tré 1én) lwong B12 trong co thé mai can kiét va tinh trang thiéu vitamin B12 méi xay
ra.

Vai tro cua vitamin B,:

Vitamine B12 14 dong yéu t6 cua hai loai phan tmg men thiét yéu:

- Bong phan héa

- Vdn chuyén nhém methyl (transmethyl hoa).

Hai loai phan tmg nay c6 nhiing vai trd quan trong lién quan dén nhiing van d¢ sau.

- Tao mau: Trong tiy xuong, vitamine B12 can dy vao cung mot lac qué trinh trudng thanh
va sy nhén 1én cta hong cau. Truong hop thiéu vitamine B12, suy nhiéu dong té bao dan dén
tang kich thudc cia cac té bao dugc sinh ra. Pidu nay lam cho hong cau khdong 16, duoc goi
a té bao 1on.

- Tinh toan ven ciia hé than kinh: Thiéu vitamine B12 dua dén thoai bién day than kinh
ngoai bién, tiy sdng va do6i khi ndo. Piéu nay bit dau bai ton thuong vo bao vé cia cac dau
tan cung day than kinh.

- Tinh hiéu qua cua hé mién dich, va dic biét tiét ra khang thé.

- Qud trinh nhdn déi ciia ADN trong té bdo.

- Tong hop methionin.

Nhin chung, vitamine B12 rit can thiét cho qud trinh nhan 1én cia t& bao.
Thiéu B12 anh hudng mot cach dic biét dén tit ca cac mdé ma trong d6 qué trinh nhan doi
xdy ra nhanh chéng han ¢ méau, niém mac rudt non, ndi mac tr cung.
Vitamine B12 tham gia vao chiric ndng cua hé théng than kinh (tri nhd, kha nang hoc...) va

qué trinh phat trién hai hoa & tré em.
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TAc hai cia viéc thiéu vitamin B12:

Biéu hién thiéu vitamin B12: Thiéu vitamin B12 gy thiéu mau, cac triéu ching than kinh va
nhiing tri¢u chimg khéc.

Thiéu méau do thiéu vitamin B12 1a thiéu mau nguyén bao khong 15. Loai thiéu mau nay co
nhiing dac trung vé hinh thé t& bao mau théy trén xét nghiém. Trén thuc té, hau hét cac
truong hop thiéu mau nguyén bao khong 16 1a do thiéu vitamin B12 hodc acid folic. Ngudi
bénh xanh xao, yéu, d& mét, an mat ngon, hoi hop dénh tréng nguc, dau dau, kho tha, ngét
Xiu.

Céc biéu hién vé than kinh thé hién ddi xtng trén co thé va kéo dai nhiéu thang, gdm:

- Di cam, tlrc ¢6 nhiing cam giac té ran, nhot nhat nhu kién bo.

- Giam cam nhdn vé cam giac rung.

- Giam cam giac vi thé dua dén chung that diéu, di ding xiéu veo.

- Kha ning tri 6c giam sut. Tham chi cé thé hoang tudng.

Nhiing tri¢u ching khac:

- Lo luoi, dau luoi.

- Téo bon.

- Ha huyét ap thé dung.

Khi duoc diéu tri, cac triéu ching than kinh cai thién chim nhat.

Céc nguyén nhin din dén thiéu vitamin B12:

Trong thuc t&, thiéu vitamin B12 rat hiém gap. Hau hét thiéu vitamin B12 ¢ nguoi la do kém
hép thu B12, do thiéu yéu t6 noi tai hay gidm hoac mét churc nang hép thu dac hiéu cua doan
cudi rudt non.

Nhimng nguoi dé b thiéu vitamin B12 gom:

- Nhitng ngudi an chay trudng, hoan toan khong an thit ¢4, trig, sita trong nhiéu nam.

- Nguoi c6 bénh ¢ da day, dac biét 1a bi viém teo ni€ém mac da day.

- Ngudi da cat bd mot phan hay toan bo da day.

- Nguoi ¢6 bénh ¢ rudt non, phz‘?ln rudt bénh bao gém ca phﬁn cudi rudt non nhu bénh Celiac,
bénh Sprue, bénh viém rudt vung, da cit doan rudt hodc ndi tat rudt.

- Ngudi ubng viatmin C nhiéu.

- Nguoi nghién ruou man tinh, thi€u tat ca cac vitamine nhém B.
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- Ngudi 16n tudi.

- Nhitng nguoi duoc diéu tri 1au bang cac thude tac dong dén chuyén hoa vitamine B12 nhu
Metformin (glucophage, ghicinan) mot thudc diéu tri tiéu duong. Thude chdng loét da day
nhu: cimetidine hay ranitidine. Colchicin dwoc ding dé chita bénh gout.
Neomycin. Thudc ngira thai lam giam luong vitamine B12.

Chi dinh va cach thirc dung tuy theo tri¢u chirng va nguyén nhan.

- Thiéu cung cip duogc diéu chinh dé dang bang cach bd sung bang duong in udng.

- Thiéu boi bénh ctia chuyén hoa, ciing c6 thé chita lanh bang duong in udng.

- Thiéu do kém hap thu, doi hoi phai dung dudng tiém.

Chi dinh diung B12 rat nhiéu, két qua tir cac quan sat ldm sang, nguoi ta st dung thuong
xuyén vitamine B12, don doc hay két hop, v6i B1 va B6:

- Dé hd trg chong dau do bénh than kinh, dau than kinh toa, dau than kinh ¢, canh tay, bénh
than kinh gay dau, viém day than kinh thi giac.

- Pé hoat hoa chuyén hoa chung, chéng mét moi (liéu cao).

- Bénh xo ctng rai réc.

- Khtr doc cyanure.

- Thudc nhé mit trong viém ké mac 1a vét thuong gidc mac.

- Nhung nhu cdu str dung thuong gip 1a bd sung thém dé ngira tinh bién d6i cua hoat dong
tri tué¢ & nhimg ngudi 16n tudi, gidng nhu BI.

Ding Vitamine B12 thwong xuyén hay dung liéu cao hon Khuyén cdo ciia bac si c6
nguy hiém khong?

O nguoi, khong ngd doc do qué lidu. Tuy nhién, v6i nguoi truong thanh da nhan kéo dai lidu
cao vitamine B12, ¢6 nghién ctru cho rang c6 sy xuét hién khang thé chdng B12. Ciing phai
tinh dén rang ¢ lidu cao cd nguy co phat trién u 4c tinh, vi hoat dong cua vitamine 1én qua
trinh phat trién cua u.

C6 mot vai phan tmg mién dich di tng (biéu hién da) sau khi tiém nhu: ngira, ndi mé day, do
da, tring cé, nudc tiéu c6 mau do, dau chd tiém. Mot vai nguoi cling di ing voi vitamine
B12 bang duong tiéu hoa.

6.2.3. Axit folic Bg
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Axit folic (hay Vitamin M va Folacin), va Folat (dang anion) la cidc dang hoa tan trong nudc
ctia vitamin B9, can thiét cho dinh dudng hiang ngay cua co thé ngudi dé phuc vu cac qua
trinh tao méi té bao. Nhu cau vé chit nay ting cao & phu nit mang thai va tré so sinh. Chat

nay c6 mit tu nhién trong thic an va ciing c6 thé thu tir thude udng bd tro.

H,N N
N / N
N
o) § COOH
6.0 0 COOH
axit folic
Danh phap IUPAC:

N-[4(2-Amino-4-hydroxy-pteridin-6-ylmethylamino)- benzoyl]-L(+)-glutamic acid.

Tén khac: Axit pteroyl-L-glutamic, Vitamin B9, Vitamin M, Folacin

Cong thtrc phan tir: C19H;oN;O¢

Dic trung cua axit folic 1a tham gia trong cac phan Gmg chuyén tii nhém metyl trong qua
tinh trao d6i chét, tham gia vao qua trinh sinh tong hop axit thymonucleic- mot chit quan
trong trong phat trién thanh té bao. Trong qua trinh tong hop axit thymonucleic trong co thé

tir uracil vira ¢o vai tro xuc tac cua axit folic vira co ca vai tro cua xuc tac vitamin B ,:
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Q o
CHs CHs,
HN ... HN L HN
)\ ‘ axit folic )\ ‘ Vitamin By, )\ ‘
OH
H H

uracil thimine

CH
° OH

)\ ‘ thymidine

OH
axit thymonucleic

Ca axit folic 1an vitamin B, déu Ia chit xtic tic sinh hoc cuc ky quan trong, khi thiéu ching
s& giy nén nhitng rdi quan nghiém trong trong doi sdng cua té bao.

Céc nguyén nhin giy thiéu hut axit folic:

Acid folic ¢6 nhiéu trong ty nhién.

1. Trong rau xanh (mau xanh cang ddm cang tot nhu rau dén, cu cai, bong cai...), trong
nam, dau lima, banh mi bang bot mi nguyén chét, bap, ddu Ha Lan, dau nanh, ca rdt, ca
chua, chudi, cam, chanh, buéi, gan, than, trung, dau, stra... Tét ca nhiing phu nir mubn mang
thai nén an thém nhiing thuc pham nay hang thang trude khi co thai.

2. Trong thudc vién liéu 400 microgram, uéng ngay 1 vién tir 3 thang trude khi c6 thai dén
khi sinh.

3. Trong dang axit folic udng, 1 bich khoang 1 ly ddy chira du lugng axit folic can dung
hang ngay. Dang nay thich hgp cho nhimng ngudi khéng mudn ding thude vién.

Mot cha y nho 1a axit folic rit d& bi hay hoai qua nhiét d6 va 4anh sang. Nguyén nhan gy

that thoat thanh phan axit folic trong ngudn thyc phim xanh 1a: Ngam, rira qua k¥; ludc rau
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cai qua lau. Piéu d6 giy ra su thiéu hut nguén du trir axit folic trong co thé, cho du ban cd
mot ché d6 dinh dudng hoan toan hop 1y.
Nguyén nhan thiéu acid folic:
+ Trong khau phén an thiéu acid folic
+ Qua trinh téng hop acid folic bi réi loan ...
+ Nhu cau ting ¢ phy nit mang thai va tré em dang b. ..
+ Nghién ruou...

+ Mot s6 chit gy wrc ché men dihidrofolatreductase nhu methotrexat, trimethoprim
cling gy nén sy thiéu hut axit folic.
Hau qua cia thiéu acid folic:
+ Thiéu mau nguyén héng cau khéng 16 & tré em, ¢ biéu hién: giam bach cAu, tiéu cau,...
+ Tiéu chay do thiéu acid folic va dam dong vat, bénh hay gip & vung nhiét déi : Bénh gay
thiéu méau va rdi loan hép thu m&. C6 biéu hién: viém ludi, viém miéng, thiéu mau héng cau
khong 10, thiéu dich vi, tiéu chay phan mé...
+ D1 tat 6ng than kinh: thai nhi s& thiéu mot phz‘?ln ndo, ché doi dot séng, nirt dbt séng, co khi
thai v6 so dan dén tinh trang chét trude hay ngay sau khi sinh.
+ Khau phan an phu nit mang thai thiéu acid folic: thiéu mau hong cau to, bong nhau thai
Ngira thiéu acid folic:
+ Cham soc thai san va ché d¢ dinh dudng cho phu nit mang thai cho con ba. Phu nit mang
thai st dung du chit dam, rau xanh, trai cay, stra co bd sung cac dudng chét, acid folic...
ngira thiéu mau, di tat 6ng than kinh thai nhi.
+ Khau phdn n cho tré du cac chat dinh dudng, can dbi va hop 1y. Trong khau phan n ludn
du rau xanh va trai cdy dé cung cip cac vitamin C, nhom B va acid folic, sita c6 bd sung cac
dudng chat, acid folic, ngira thiéu mau. ..
+ Theo ddi strc khoe thudng xuyén mdi thang cho tré dudi 2 tudi va mdi 3 thang cho tré trén
2 tudi. Sir dung va thyc hién chdm biéu d6 ting truéng can ning va chiéu cao cho tré nho
moi thang.
Dung axit folic qua liéu
Mic du axit folic rat can thiét cho co thé, tuy nhién néu dung qua nhiéu, axit folic c6 thé gay

tac hai khong nho cho stic khoe. N6 gay ting sinh té bao. Su ting sinh nhanh chong s& dan

149



dén thoai hoa tuy séng ban cp. Pbi voi nhitng ngudi c6 khdi u, axit folic cling gdy tang sinh
té bao, 1am cho khdi u phét trién nhanh hon.

Thira axit folic con c6 thé gy ra ching ngira, ndi ban, mé day va réi loan tiéu hoa. Trén thuc
té, co thé rat nhidu nguoi (dic biét 1a tré em) di gip cac phan ung nay nhung khong biét
nguyén nhén la do thtra axit folic.

Tuy nhién, cach “giai doc” chat nay lai rat don gian. Axit folic 14 mot sinh 6 tan duoc trong
nuée, chi can udng that nhidu nude dé luong axit du thira duoc thai ra ngoai co thé qua
duong tiéu.

Chi dinh:

- Thiéu mau hdng cau to. O nhimg bénh nhan nay khi diéu tri can kiém tra ddu hiéu
ton thuong than kinh do thiéu hut vitamin By, vi axit folic khong diéu tri dugc ton thuong
than kinh do thiéu vitamin B, gay ra.

- Phong va diéu tri sy thiéu hut axit folic do mot sb thubc twc ché
dihidrofolatreductase nhu methotrexat, trimethoprim va thubc han ché hép thu va du trir axit
folic (thudc tranh thai).

- Axit folic 1am giam tac dung ciia mot s6 thube chéng dong kinh nén than trong khi
ding phdi hop.

- Ngoai ra, thubc con dugc dung trong cac trudng hop giam bach cau, mét bach cu
hat, dai ra porphyrin.

6.2.4. Erythropoietin

Erythropoietin (EPO) 1a chit kich thich chinh yéu cta qua trinh tao hong cau dé dap tmg voi
tinh trang thiéu 6xy. Thiéu ving hormon nay, tinh trang thiéu oxy khong lam ting hodc lam
tang khong dang ké hoat dong tao hong cau. Binh thuong, tinh trang thiéu 6xy s& lam ting
dang ké sy san xudt erythropoietin, kéo theo 1 su ting san xuat hong cau cho dén khi tinh
trang thiéu 6xy duoc giai quyét.

O ngudi binh thudng, 90% luong erythropoietin trong co thé dugc san xuét ¢ than (phan con
lai chil yéu duoc san xuit & gan).

Erythropoietin do than san xuat & dang chwa hoat dong goi 1a erythogenin. Nho két hop vai
mdt globulin (do gan san xuét) erythogenin chuyén thanh erythropoietin hoat dong.

Vai tro:
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- Kich thich tao té bao tién nguyén hong cau tir té bao gbc.

- Kich thich tong hop hemoglobin

- Kich thich van chuyén hong cau ludi tir tiy xwong ra mau ngoai vi.

Ché pham: Epoetinalpha (Epogen, Eprex) Dung dich tiém-20001U-4000iu va 10.000 iu.
Tiém tinh mach hoac dudi da.

Nhom Dwgc ly: Thude tac dung ddi voi mau

Thanh phin: Erythropoietin nguoi tai to hop

Chi dinh:

- Diéu tri thiéu mau lién quan dén bénh nhan suy than man bao gém bénh nhan loc mau va
bénh nhéan khong loc mau.

- Thiéu m4u & bénh nhan HIV.

- Thiéu méu & bénh nhan ung thu do st dung hoa tri li¢u.

- Giam sy truyén mau ¢ bénh nhan phiu thuat.

- Thiéu mau & tré sinh non.

Chéng chi dinh:

Khéng dung thudce cho cac bénh nhan:

- Cao huyét 4p dong mach khong kiém soat.

- C6 tién st min cdm véi human albumin.

- C6 tién st man cam véi cac ché pham c6 ngudn gdc tir t bao dong vat cb va.

- Tuong tac véi thanh phan cua thude.

Tac dung phu:

Pau dau, dau khép, mét moi, budn non, tiéu chay.

Chu y dé phong:

Thén trong v4i bénh nhan c6 tai bién co giat.

6.2.5. Cac kim loai va vitamin khéc c6 tac dung chdng thiéu mau

* Pong: nghién ctu trén suc vat thyc nghiém, thiéu déng kém theo giam hap thu sit & duong
tidu hoa va giam giai phong sat tir hé théng lién vong ndi mo, két qua lam giam tong hop
hemoglobin va cytochromoxydase gy thiéu mau.

Pong sunfat ding ubng 0,1 mg/kg thé trong hodc 1-2mg trong 24h.
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* Coban clorid: udng 200-300mg trong 24h. Trong co thé, ion coban kich thich giai phong
Erythropoietin 1am ting sé lwgng hong cau.
* Vitamin Bg: tang sinh héng cau & nhirng bénh nhan thiéu mau do réi loan téng hop
hemoglobin va su tich tu sit trong cac té bao tién hong ciu nhung khong tic dung & nhiing
truong hop thiéu mau do cloramophenicol va chi.
* Riboflavin: ung vitamin B, 1am ting sinh s6 hdng cau va huyét sic t6 trong mau.
6.3. Cac dich thay thé huyét twong
Khi thé tich huyét twong bi giam do mit nuéc va mudi don thudn (tiéu chay, nén nhiéu) thi
chi can truyén nuée va dién giai 1a du. Nhung néu do mit nhiéu mau hodc huyét twong nhu
trong sdc xudt huyét, bong ning, thi phai truyén mau, huyét twong hoic cac dich thay thé c6
ap luc keo cao.
Céc san phim thién nhién (mau, huyét twong cta ngudi) 1a tt nhat, nhung dit va c6 nhiéu
nguy co (phan tmg mién dich, lan truyén viém gan siéu vi khuan B hodc C, lan truyén
AIDS).
Vi vy, cac dich thay thé huyét twong di dugc nghién ctru va st dung. Cac dich nay can phai
c6 bay tinh chat sau:
- Tén tai trong tudn hoan du lau, nghia 1 c6 4p luc keo twong ty véi huyét twong, cé trong
lwong phan tir twong duong v6i albumin huyét twong ( ~ 40.000).
- Khong c6 tac dung duoc 1y khéc.
- Khong c6 tac dung khang nguyén, khong c6 chi nhiét td.
- Khong c6 twong tac hodc phan g chéo vé1 nhdém mau.
- Giir 6n dinh 1au khi bao quan hodc thay d6i cuia nhiét d6 moi truong.
- D& khur khuan
- D6 nhét thich hop voi sy tiém truyén.
Duéi diy 1a mdt sé dich truyén dat tiéu chuén hién dang dwoc dung:
- Gelatin da bién tinh.
- Céc loai dung dich polime: polivinyl pyrolydon, dextran.
6.3.1. Cac ché pham clia mau ngudi

Miéu nguoi da duge phan theo nhdm mau va da xu ly véi cac tac nhan bao quan

(thuong dung dung dich mang tinh axit gitra citrat + dexotroz). Mdu tuoi ciia ngudi khong
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chtra cac dai t bao, giau abumin dugc lam lanh sau (-ZOOC). Ngay trudce luc sir dung duoc
ham nong 1én 37°C.

Uu diém: du cac tinh chat cia mau, di chat dinh dudng nhung c6 nhugc diém 1a
mau dé bi nhiém bénh va khé bao quan.
6.3.2. Gelatin da duoc bién tinh
Pugc san xuit tir colagen cta xwong, thuy phan cho t6i khi dat dugc cac phan tir protein co
trong lwong phan tir khoang 3.000. C6 nhiéu dang:
- Plasmion: chira 30g gelatin long trong 1 lit, c6 thém thanh phan céac ion Na +, K+, Mg++
va Cl- twong ty nhu huyét twong, khong c6 Ca++. Chat dém la lactat. Pung trong lo 500 mL.
- Plasmagel: chta 30g gelatin 1ong trong 1 lit dung dich mudi dang truong, thém 27 mEq
Ca++ (cho nén khong duoc dung cho bénh nhan dang duoc diéu trj biang digitalis). Khong
¢ chat dém. Dung trong 1o 500 mL.
- Plasmagel khong mudi, c6 dudng (Plasmagel désodé glucosé): chira 25 g gelatin trong 1 lit
dung dich glucose dfmg truong, khong co mudi, Ca ++ va chit dém (tranh bi thura muéi).
Dung trong lo 500 mL.
+ Uu diém cua gelatin 10ng 1a dé bao quan, khong can xac dinh nhém mau trude khi truyén.
+ Nhuoe diém:
- Khéng gitr duoc lau trong co thé, khoang 75% bi thai trir qua nude tiéu trong 24h.
- Van con phan tng khang nguyén: dj ing biéu hién ¢ da, hiém gip phan tng tim mach.
- C6 rbi loan déng mau: giam protrombin, fibrinogen, tiéu cau, kéo dai thdi gian chay mau.
- Géy protein- niéu gia. Néu dung Plasmagel, chi y c6 thé lam ting calci huyét.
- Phai ham nong trudce khi dung vi rat quéanh khi gdp lanh.
6.3.3. Cac polime

Céc polime duoc st dung dé lam dung dich thay thé huyét twong co dextran va
polyvinyl pyrolidone.
1. Polyvinyl pyrrolidone
Polyvinyl - pyrrolidone (PVP) 1a chat tong hop, c6 trong lwong phan tir khoang 40.000.
Dung trong lo 500 mL
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- Uu diém: twong d6i d& bao quan, gia thanh vira phai.

- Nhuoc diém: con phan ung khang nguyén, gy protein - niéu gia va nhat 1a bj giit 1au trong
h¢ lién vong nd1 mac.

2. Dextran

La chat trung phan co trong lugng phan tir rat cao, duge tao ra tir glucose dudi tdc dong cua
vi khuén Leuconostoc mesenteroides.

Phan hai loai:

* Loai c6 trong lugng phéan tir cao. Khoang 80.000. Dung trong lo 250 va 500 mL. Thai tru
qua chuyén hoa.

- Uu diém: d& bao quan, gia khong dat 1am.

- Nhuoc diém:

+ Tao phirc hop fibrinogen- dextran, gin vao hong cau, lam ting dinh tiéu cau, vi vy c6 thé
giy rdi loan déng mau.

+ Rat it doc, nhung co thé gdy phan tmg qua man ngay tir lan truyén dau tién vi man

cam voi dextran ty nhién gip trong mot sé thirc an.

* Loai c¢6 trong luwong phan tir thip: Khoang 40.000. Pyng trong lo 250 va 500 mL
(Rheomacrodex). Thai trir bang chuyén hoa va qua than.

- Uu diém: lam dé& dang tun hoan cta hong cu trong mao mach.

- Nhuoc diém: gia thanh con cao va gay rdi loan dong mau. Chu ¥ 1a sau khi truyén, co thé
lam sai lac viéc xac dinh nhém mau va glucose mau.

Ngoai ra con c6 cac dung dich dién giai. Cac loai hay dung.

* Dung dich ddng truong

* Dung dich nudc mubi sinh Iy (NaCl 0, 9%)

- Uu: Ré, phd bién.
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- Nhuge: dé gay toan mau do luong Cl- cao. Truyén nhiéu va nhanh dé gdy & nudc ngoai
bao va phu phdi cap.
* Ringer lactat (dung dich Hartman)
- Vao co thé, lactat chuyén thanh bicarbonat (do gan) va kiém hoa méau (chinh duoc toan
nhe).
- C6 thém K+ va Ca2+.
- Truyén 1 lit s& ting dwoc 200- 300 mL thé tich tuan hoan, vi vy can truyén 1 lwong gip 3
1an thé tich bj mat. Nhung khong dugc giir 1au trong mau nén can truyén lién tuc.
* Dung dich uu truong
- Céac loai dung dich: NaCl 1,2- 1,8- 3,6- 7,2- 10 va 20%. Trén thi truong co san loai 10-
20%, 6ng 10- 20 mL. Khi dung, pha véi glucose 5% dé dat ndng do6 mong mudn.
Pic diém:
- ASTT qua cao, dé giy phu.
- Lam giam két tap tiéu cau, ting nguy co chay mau.
- Lam gian mach noi tang: than, tim. Tang co bop tim
- Lam giam phu ndo, giam tang ap luc ndi so tot hon so voi dung dich keo
6.4. Cac thudc tac dung dén dong mau
6.4.1. Dai cwong

Pong mau 1a phan Gng bao vé, gitt cho co thé khoi bi mat mau khi bi thwong. Hién
twong déng mau chi xay ra & noi mach mau bj ton thuong. Mau chay trong mach khong bi
dong la do bé mat bén trong thanh mach mau tron nhén, tiéu cau khong bi vo, va do do
khong ¢ tromboplastin ndi sinh tham gia qué trinh déng mau, dong thoi cac té bao 16t thanh
mach méu c6 kha ning tiét ra chit chdng déng mau tu nhién.

Ban chit ctia qua trinh dong méau 14 mot loat nhirng phan tng hoa hoc, ma két qua cua
phan ng nay la chét hoat hoa cho phan tmg sau, cubi cung hinh thanh soi to huyét. Cac soi
to huyét dan xen vao nhau thanh tam ludi, giit 1iy cac té bao mau, tao thanh cuc mau nho bit
kin vét thuong.

6.4.2. Co ché dong mau
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Pong mau 13 mot qua trinh 1i hoa phirc tap gdm nhiéu phan tGng lién tiép v6i sy tham

gia ctia 13 yéu t6. Theo quy udc qudc té, cac yéu td dong mau dugc danh sb La M tir I dén

XIIT , nhu bang sau:

Cac Tén goi va vai tro
yéu t6
I Fibrinozen, 1 mot loai globulin, do gan tong hop dua vio mau
I  |Protrombin, 1a 1 protein huyét twong do gan sinh ra. Su tong hop protrombin lién
quan chat ché dén sy hép thu vitamin K. Néu 1di loan hép thu vitamin K & duong
tiéu hoa s& dan dén giam protrombin.
[IT  |Tromboplastin - enzim tao ra khi tiéu cau bi v, hodc mé bi ton thuong
IV |Ion Ca++ co trong huyét trong, c6 tac dung hoat hoa protrombin
V  |Proaccelerin, mot loai globulin, do gan sinh ra, 1am ting téc d6 dong mau
VI  |Dang hoat hoa cia yéu to V
VII  |Proconvectin, yéu to xtc tién tao Trombin
VIII |Yéu t6 chéng chay mau A, c6 trong huyét tuong, c6 vai trd quan trong trong su
tao thanh tromboplastin noi sinh. Néu thiéu yéu té nay, mau van dong nhung cuc
mau mém, d& di dong.
IX |Yéu t6 chéng chay mau B, ciing 1a 1 protein huyét twong, can cho su tao thanh
tromboplastin.
X |Yéu t6 stuart, c6 trong huyét twong, do gan sinh ra twong ddi bén vimg co tac
dung trong sy tao thanh tromboplastin va chuyén protrombin thanh trombin.
XI  |Protromboplastin - ¢ sin trong huyét tuong, c6 vai trd tip trung tiéu cau
XII |Yéu t6 hageman, cé trong huyét trong, c6 tac dung hoat hoa sy dong méau
XIII |Yéu t6 6n dinh fibin, c6 san trong huyét twong, c6 tic dung cing cb soi fibrin
thém vitng chic.

Pong mau 1a mot qua trinh phire tap va thé chia thanh 3 giai doan chinh:

+ Giai dogn 1. Hinh thanh va giai phong Tromboplastin ndi sinh va ngoai sinh hoat

dong (hay trombokinaza), véi su tham gia cta cac yéu t6 IV, V, VIL, VIIL, IX, X, XI, XIL.
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Khi td chuc bi tén thuong, tiéu cau cham vao mép vét thuong, bi v& ra, giai phong
Tromboplastin chua hoat dong (1a Tromboplastin ndi sinh)

Mit khac, cac md & bo vét thuong ciing giai phéng ra Tromboplastin (goi 1a
Tromboplastin ngoai sinh)

Céc tromboplastin ndy dudi tac dung ctia cac ion Ca®" va protein trong huyét turong,
dugc bién d6i thanh trombokinaza (14 dang Tromboplastin hoat dong)

+ Giai dogn 2. Hoat hoé protrombin thanh trombin

Nho su tham gia cioa yéu td V, tromboplastin dang hoat hoa. Duéi tic dung cua
tromboplastin hoat dong va cac yéu t6 V, VIIL, IX, XII, vitamin K, protrombin do gan tiét ra
¢ dang chua hoat dong, dugc bién ddi thanh trombin hoat dong (yéu t6 V duoc hoat hoa
thanh accelerin, tic dung v&i tromboplastin thanh protrombinaza. Enzim nay bién
protrombin thanh trombin dang hoat dong)

+ Giai dogn 3. Tao thanh sgi fibrin

Duéi tac dung cua trombin va cac yéu t6 IV, XIII, chét fibrinozen & dang hoa tan lién
két lai v6i nhau thanh cac sgi manh fibrin (soi to huyét). Cac soi to huyét dan xen vao nhau
thanh mang ludi, quén léy céc té bao mau thanh cuc mau, bit kin 15 vét thuong. Sau khi hinh
thanh mot thoi gian, cuc mau s€ co lai va trén mat cuc mau dong s€ c6 dich trong, mau vang
nhat, 6 13 huyét thanh. Huyét thanh 13 huyét twong bi ldy di fibrinogen cing voi mot sé yéu

to dong mau khac.

6.4.3. Céc thuéc lam dong mdu

C6 hai loai: d6ng mau toan than va dong méu tai chd
6.4.3.1. Thudc lam déng mdu toan thdn
1. Nhém vitamin K

Vitamin K 1a mot cai t#n tip hop ma ban than né bao gdm cac din xuat cua
naphtoquinon c6 tac dung lam giam kha ning chdy mau. Trong s6 d6 thi vitamin K, (2-
metyl-3-phityl-1,4-naphtoquinon) la c6 y nghia hon ca.

Vitamin K st dung trong lam dong mau c6 ba dang:

- Vitamin K; (phytomenadionen (6-5), phylloquinon) c6 ngudn gdc thyc vat.

- Vitamin K, (menaquinon (6-6)) do vi khuan gram 4m duong rudt tong hop.
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- Vitamin K5 (menadion (6-7)) ¢6 ngudn gdc tong hop.
Vitamin K tan trong lipid, nhung riéng vitamin K; ¢ dang mudi natribisulfit hodc
mudbi tetra natri tan trong nudc vao co thé bi chuyén hoa thanh vitamin K.

CHs
o) CHs CHs; CHs

CHj3

6-5
phytomenadione

6-6
menaquinone

CHj

o}
6-7
menadione

Vai tro sinh ly: Vitamin K giup cho gan tong hop cac yéu té dong mau nhu
prothrombin (II), VII, IX va X.

Dau hiéu cua sy thiéu hut: Nhu cau hang ngay khoang 1pg/kg. Khi thiéu hut s& xuat
hién bAm mau duéi da, chay mau duong ti€u hda, raing mi¢ng, dai ra mau, chdy mau trong
SO.

Duogc dong hoc: Vitamin K tan trong dau, khi hép thu can c6 mat cta acid mat. Loai
tan trong dau thong qua hé bach huyét vao méau, con dang tan trong nudc hip thu di tryc tiép

vao mau. Vitamin K; duoc hép thu nho van chuyén tich cuc con K,, K5 duoc hép thu nho
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khuyéch tan thu dong. Sau hap thu vitamin K1 tip trung nhiéu & gan va bi chuyén hoa nhanh
thanh cht c6 cuc thai ra ngoai theo phin va nuéc tiéu.

Poc tinh: Mic du c6 pham vi diéu tri rong, nhung c6 thé gip thiéu mau tan mau va
chét do vang da tan mau ¢ tré dudi 30 thang tudi ding vitamin K;. Vitamin K5 con gy kich
g da, dudng ho hap, gay dai albumin, gay nén va c6 thé gay tan mau & ngudi thiéu G6PD.

* Tong hop vitamin K:

Vitamin K, (phylloquinone (6-5)) ngoai viéc chiét xuat tir cac loai rau xanh thi vao

nhimg nim 1939, ngudi ta ciing da tong hop né tir 2-metyl-naphtoquinon:

o) CHs
CH3 CH3 CH3
CHj3
+ Br/\/
CH, phytol bromua
0]
6-7 Zn/AICI,
menadione
CHs3
0 CHs CHs CHs
/ CHj
6-5
CHj phytomenadione
0]
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HC IOOOC/CH3COOH

— >
CHs
)
toluy quinon
0,/CH;COOH
CHj3
0]
6-7
menadione
Quy mo cong nghiép:
O
CrO;/CH;COOH
Chsy CHs
o

2. Cdc thudc lam déng madu khéc

- Calci clorid CaCly: Ca™ can dé hoat héa céac yéu td VIIL, IX va X dé chuyén
prothrombin sang thrombin.

- Coagulen: La tinh chit mau toan phﬁn, didc biét ¢6 tinh chit cua tiéu cau. Dung
trong ngoai khoa & nguoi bénh wa chdy mau va trong nhitng trang thai chdy mau (ban chay
mau, di ngoai ra mau v.v...).

- Carbazochrom (Adrenoxyl): Lam ting strc khang mao mach, giam tinh tham thanh
mach, nén lam giam thoi gian chay mau. Tac dung sau khi tiém 6 - 24 gid (tiém bép 1,5 - 4,5
mg mdi ngay hodc udng 10 - 30 mg mdi ngay). Chita chdy mau do gion mao mach hoic

phong chdy mau sau phﬁu thudt tao hinh, tai miii hong, cit bo tuyén tién liét.
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- Ethamsylat va dobesilat calci: Lam ting stc khdng mao mach, giam tinh thdm
thanh mach. Dung phong chay mau cip trong phau thuét tao hinh, tai mii hong, cit bo tuyén
tién liét, rong kinh.

- Vitamin P (flavonoid, rutosid rutin va din xuét):

+ Rutosid va dan xuét nguén géc thuc vat c6 hoat tinh vitamin P déu giam tinh thAm
thanh mach va lam tang suc khang mao mach do uc ché sy tu oxy hoa cua drenalin, va uc
ché COMT & gan, do d6 kéo dai tac dung ctia hormon nay. Hoat tinh vitamin P biéu hién 5
trén su tong hop mucopolysacharid va glycoprotein ciia mo lién két.
6.4.3.2. Thuéc lam dong mdu tai ché
1. Enzym lam dong mau

C6 hai loai enzim:

- Thrombokinase (prothrombinase): La tinh chat ciia phu tang ngudi va dong vat,
thuong ldy ¢ ndo va phdi. Tinh chit nay chira thrombokinase va ca nhimg yéu té déng mau
khac. Tac dung khong chic chin bang thrombin. Dung khi chay mau it, tai chd, thudong
xuyén (chdy mau cam, ring miéng) va ca trong truong hop chay mau nhiéu (phdi hop voi
bang chat).

- Thrombin: Chuyén fibrinogen thanh fibrin don phén, rdi thanh fibrin polymer
khong tan trong huyét trong. Chi dung tai chd, tuyét d6i khong tiém tinh mach (vi mau dang
chay s& gdy déng mau nguy hiém). Udng dé chita chay mau da day.

2. Nhirng loai khac khong phai enzim

- Cac keo cao phan tur gitip ting nhanh dong mau: Pectin, albumin v.v...

- Gelatin, fibrin dang x0p tang dién tiép xuc, qua d6 huy tiéu cau nhiéu hon, mau
dong nhanh hon.

- Mubi kim loai nang: Lam bién chit albumin, 1am két tua fibrinogen va cac protein
khac ctua mau. Hay dung dung dich FeCls 10% boi tai chd hodc tim bong FeCls dip 1én vét
thuong.

- Thudc 1am sin: Lam co mao mach nho, nén chdng dong. Thuong dung tanin, mudi
Al Pb, Zn hoac KMnO, pha loang.

6.5. Cac thudc chong dong mau
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Cuc mau dong la két qua cua mot loat cac hién twong xay ra trong qua trinh cAm
mau voi 3 giai doan chinh la: co mach, két tap tiéu cau, dong mau. Cuc mau dong dugc hinh
thanh trong co thé do nhiéu nguyén nhan khac nhau gy ra cac con dau thit ngyc, nhéi mau
co tim, dot quy, thuyén tic khoi tinh mach... va déu dé lai hau qua nang né cho bénh nhan,
tham chi co thé gay tir vong. Do vdy, viéc sir dung thudc chéng dong méau trong du phong va
diéu tri cac bénh do nguyén nhan huyét khdi dong vai tro rat quan trong.

C6 3 nhom thude chéng dong mau chinh dugc sir dung trén 1am sang voi ban chat
va co ché tac dung khac nhau.

6.5.1. Heparin va cac ché phim tuong tu

Pugc goi la Heparin vi chit nay dau tién duoc phat hién thay nhiéu ¢ gan dong vat.
Ngoai gan ra, heparin con dugc tim théy o than, phéi, hach bach huyét, niém mac rudt. Sau
nay dugc tim théy ¢ dudng bao cua cac mo lién két cua ca gan, phéi, than, tim, hach bach
huyét. Dudng bao thuong tip trung gn mach mau dé khi c6 dong mau ¢ mach, heparin s&
c6 ngay tai chd.

Hién nay heparin duoc chiét xuét tir niém mac rudt lon hodc phéi trau, bo hoac ban
tong hop.

Heparin 1a mot polisacharid (glucozaminoglican). Mot don vi céu triic ¢ tac dung
sinh hoc cua heparin la tetrasacharid dugc tao thanh tir hai disacharid 1a D-glucosamin-axit
L-iduronic (6-13) va D-glucosamin-axit D-glucoronic (6-14). Mdi mot mach chira 8-15 don

vi nay. Heparin c6 tinh axit manh.
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Trong thyc t& diéu tri hién nay c6 2 loai heparin: heparin thuong (trong lwong phan
tir trung binh 12.000 - 15.000) va heparin trong lugng phan tir thip (trong lugng trung binh
5.000).

Co ché va tac dung chéng déng mau: Heparin c6 tac dung chéng déng mau nhanh
ca bén trong va ngodi co thé. Tac dung cia heparin tiy thudc vao chiéu dai chudi
polysaccharid, tirc 14 phu thudc vao trong luong phan tir heparin. Tac dong chinh cua thudc
1a chdng thrombine. Thudc ting cudng tic dong cia dong yéu td protein, antithrombine,
trung hoa thrombine va nhu viy nd chdng lai sy chuyén dang fibrinogen thanh fibrin. Tac
dung nay xay ra tic thi. Cuong do ciia n6 phu thudc vao ty 18 giita s6 lwong heparin luu
hanh va ndng d6 thrombine hinh thanh. O ndng d6 huyét twong cao(trén 30 microgam/ml)
heparin ngang chin hoan toan su chuyén dang noi trén. O ndng do huyét twong thip hon (2-
10 microgam/ml) né lam cham di sy hinh thanh fibrin va tao diéu kién thuan lgi cho qua
trinh tu bdo v¢ sinh ly chéng lai sy dong mau nd1 mach va hinh thanh huyét khéi. Heparin bi
bat hoat trong truong hop co thé nhiém toan.

Ung dung 1am sang: Heparin dugc dung du phong va diéu tri cic bénh do huyét
khdi: du phong huyét khéi tinh mach sdu; diéu tri thuyén tic do huyét khéi; du phong thanh
lap cuc mau dong trong chay than nhéan tao; két hop trong diéu tri hoi chirng mach vanh cép.
Heparin trong luong phan tir thap: Mic du heparin thudng 1a mot thude da duoc st dung tir

lau va c6 uu diém 1a gia thanh ré. Nhung hién nay, né da dan dugc thay thé bang cac heparin
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trong lwong phan tir thip (enoxaparin, nadroparin) trong mot sé trudng hop do nhitng wu
diém noi bat cuia chung. Enoxaparin tién dung hon do c6 thé tiém dudi da, trong khi heparin
thuong phai tiém tinh mach; thoi gian ban thai ciia enoxaparin dai hon heparin thuong 2 - 3
1an nén chi can dung 1 1an/ngay. Enoxaparin tac dung chon loc 1én yéu t6 xa nén tic dung 6n
dinh, c6 thé dung lidu ¢d dinh theo can nang; con heparin thuong phai diéu chinh liéu theo
tac dung chdng déng. Hon nita, hiéu qua cua enoxaparin bang hodc hon heparin thuong, ma
tac dung phu nhu chay mau hay giam tiéu cau ciing it gdp hon.

6.5.1.2. Céc heparinoit

Heparinoids 13 glycosaminoglycans 1a dan xuét cua heparin, c6 ngudn gdc ty nhién
cling nhu ban tong hop hodc tong hop toan phan ma tac dung cua chung twong ty nhu
heparin.
6.5.1.3. Hirudin

Hirudin 1a macropeptide c6 65 acid amin, trong lugng phan tir 7000 - 9000 duogc
chira trong tuyén don bao ¢ trong thuc quan cua dia, vat, co tac dung chdng déng mau do
ngan can tac dung cia thrombin thong qua su tao phuc vdi thrombin lam cho fibrinogen
khong chuyén thanh fibrin.

Trong mdt s6 trudng hop, hirudin c¢6 lgi thé hon cac thue chéng déng mau, lam tan
huyét khdi thuong duogc sir dung. Chang han nhu heparin, hirudin khong can thiép vao cac
hoat dong sinh hoc cua cac protein huyét thanh ciing nhu hoat dong ma khéng can su c6 mit
cua antithrombin III.

6.5.2. Nhom thude tre ché su tong hop cua cac yéu td déng mau & gan (khang vitamin K)

Pay 14 nhitng thudc chéng hinh thanh cuc mau dong dung theo dudng udng va co
thé diéu trj 1au dai cho ngudi bénh. Tac dung cia chung kéo dai hon cua heparin nhung xuét
hién muodn. Hon nita thé ky trude, nguoi ta di chimg minh cac chat giy chay mau cho cac
loai dong vat dn co co trong cdy co ngot, ké tir d6 bang con dudng tong hop di diéu ché ra
nhiéu dan xuat c6 tac dung chéng dong mau. C6 hai nhom cau trac chinh

- Cdc dan xudt ciia coumarine:4-hidroxicumarin (I), bishidroxycumarin

- Cac dan chat cua indanedione
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* Co ché tac dung: Do dan xuAt coumarin va indandion c6 cdu triic gan giéng
vitamin K, nén trc ché canh tranh enzym epoxid -reductase 1am can tré sy khtr vitamin K -
epoxid thanh vitamin K (yéu t6 can thiét cho qua trinh tao cac tién yéu t6 dong mau).

Vi ¢6 kha nang lam giam ty 1¢ thrombin va lam cham sy hinh thanh thrombine, tao
thuén lgi cho tac dung antithrombine sinh ly nén cac AVK c6 tdc dung phong ngtra sy hinh
thanh huyét khéi.

Hiéu qua diéu tri khong co ngay tic thi. Dé tic dong trén ty 1& prothrombine, thoi
gian gan can thiét 13 5 ngay, 36 gio dbi véi yéu td X, 24h ddi voi yéu t6 IX, 4 gid dbi voi
yéu td VIL Diéu tri 1au dai Ia can thiét dé c6 dugc mot sy giam dong 6n dinh.

* Tac dung phu:

- Dung liéu cao, kéo dai gdy rdi loan thAm phan mao mach, xuat huyét, rit nguy
hiém & bénh nhan loét da day ta trang, chan thuong, cao huyét ap.

- Di Ung, rung toc, viém gan, than, tang bach ciu ua acid, nhung lai giam hoac
mat bach cau hat.

- Nuée tiéu d6 mau da cam.

- Warfarin: diét khuan

* Chi dinh :

+ Phong hodc chira bénh tic nghén mach nhu: viém tinh mach, tdc mach phéi,
nhdi méu co tim.

* Chéng chi dinh: Phu nit ¢6 thai, cho con ba. Thudc c6 thé di qua rau thai, qua sira.
Nong d6 thudc trong rau thai va tré em b me cao c6 thé gay xuat huyét cho thai nhi va tré
bt me. Néu udng thudc vao 3 thang dau thai ky c6 thé gay cho tré so sinh mot sb di thuong
& mii, mit, xwong; cao huyét ap, viém tuy cap; loét da day - ta trang tién trién; tai bién

mach mau ndo va tang chdy mau.
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* Cac thudc chinh: theo thoi gian tac dung dugc chia thanh ba loai chinh

- Loai ¢6 ai lyc cao véi receptor, lidu dung thip nhung tic dung bén: warfalin (6-
15), dicumarol (6-16).

- Loai c6 tac dung trung binh: acenocumarol (6-17), phenindione (6-18).

- Loai c6 tac dung nhanh: etyl biscoumacetate (6-19).

) o)
/
OH OH
6-15 ' 6-16
warfarin dicumarol
(0]
(6]
NO,
(0]
OH 6-18
phenindione
6-17
acenocoumarol
(0]
(ONO)
o) o)
/
OH OH
(0} (0]
6-19 CHs

etyl biscumacetate

* Tong hop mot s6 dan xudt ciia cumarin va indandion:
Téng hop wafarin (6-15) va acenocoumarol (6-17):
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Tdong hop phenidione (6-18):
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6-18, R = H: phenindione
6-30, R = OCHj: anisindandione
6-31, R = ClI: chclorindadione

Tdong hop etyl biscoumacetate:
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OH
6.5.3. Cac thudc chdng két dinh tiéu cau
Tiéu cau 1a cac dai bao cua tiry séng, 13 nhimg t& bao khong nhan, hinh dia, tich
dién 4am manh, doéng vai trd quan trong trong giai doan khoi du cua qué trinh déng mau.
Trén bé mit mang tiéu cau c6 chira cac yéu té dong mau I, V, VII va c6 cac fibrinogen
receptor (Gp IIb/Ila) c6 dac tinh két dinh va két tu nén khi thanh mach bj ton thuong céc
tiéu cau dinh vao noi bj ton thuong va dinh vao nhau thanh ting 16p tao ra nit tring tiéu cau
con goi 1a dinh cAm mau Hayem. Trong qué trinh két dinh, tiéu cau con giai phong ra
phospholipid gitip thic diy qua trinh tao ra phirc hop prothrombinase.
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Su két dinh tiéu cdu 1a yéu t6 tao ra mang xo vita dong manh va giy nén tic
mach. Hién c6 mot sé thudc chdng két dinh tiéu cau dugc st dung trong lam sang dé
phong va diéu tri huyét khdi nhu: thude chéng viém phi steroid (aspirin), dipyridamol,

ticlopidin, clopidogrel va thudc tic ché glycoprotein IIb/II1a.

N(CH,CH,0H),

6-34
dipyridamole

COOH
@( (HOH,CH,C),N
6-33

s, OCOCH;

aspirin ticlopidine

* Aspirin (acid acetylsalicylic): Ngoai tac dung ha sdt, giam dau, chéng viém,
aspirin con c6 tac dung chéng déng vén tiéu cau.

- Dung li¢u thdp duy nhit 10mg/kg can ning, cach quing 48 gio, aspirin tc ché
90% cyclooxygenase cua tiéu cau, rat it anh huéng dén cyclooxygenase ciia ndi mdé mao
mach nén anh huéng khong dang ké sy téng hop cua prostacyclin I 2. Do vy, tac dung
chéng két dinh tiéu cau va kéo dai thoi gian chay mau & liéu nay 1a t6i da. Dung lidu cao
aspirin khong chi urc ché COX & tiéu cAu ma con e ché COX & ndi mdé mao mach nén hiéu
quéa chéng két dinh tiéu cau khong cao.

- Ngoai tic ché COX ¢ tiéu cu, aspirin con lam on dinh mang tiéu cAu, han ché
sy giai phong ADP va phospholipid nén giam sy két dinh tiéu cau va ting thoi gian chay
mau.

- Chi dinh: dung aspirin trong phong va diéu trj huyét khdi dong - tinh mach véi
liéu duy tri 75 mg/ngay..

- Chéng chi dinh va tac dung khong mong muén (xin xem bai thudc ha sét, giam
dau va chong viém).

- Hét sirc than trong khi phdi hop aspirin vé6i thude chdng két dinh tiéu cau khac va

thudc chong dong mau nhu heparin, dan xuat coumarin.
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* Dipyridamol (Persantone, Peridamol): Vira c6 tdc dung gian mach vanh, vira co6
tac dung chéng déng von tiéu cau do :

- Uc ché su nhap adenosin vao tiéu cAu va (e ché adenosin desaminase 1am tang
adenosin trong mau. Adenosin tic dong 1én A 2-receptor lam giam su dong vén tiéu cau.

- Uc ché phosphodiesterase lam ting AMP v trong tiéu cau.

- Chi dinh: thudc duoc phdi hop v6i warfarin trong phong huyét khdi & bénh
nhan thay van tim nhén tao.

* Ticlopidin (Ticlid): Do ticlopidin tuong tdc véi glycoprtein IIb/III a receptor cua
fibrinogen lam trc ché su gén fibrinogen vao tiéu cau hoat hoa, ngan can su két dinh tiéu
cau.

6.5.4. Cac thubc lam tiéu fibrin

Cuc mau dong c6 thé tan tré lai nhd qua trinh tiéu fibrin. D6 14 qua trinh nguoc véi
d6éng mau. Binh thudng, enzym plasmin xuc tac cho sy tiéu fibrin trong mau ¢ thé khong
hoat tinh goi l1a plasminogen. Trong diéu kién nhat dinh, cac chat hoat hoa (kinase, activator)
duoc giai phong ra khoi to chuc, hoat héa plasminogen tao thanh plasmin. Plasmin vira tao
thanh gitp fibrin trd thanh chat phan huy tan dugc.

Céc thudc lam ting tiéu fibrin c6 hai loai:

- Loai enzim phén huy protein.

- Loai chét hoat hoa plasminogen: chat hoat héa mau va hoat hoa & mo.
6.5.4.1. Céc enzim thuy phan protein

M&i mdt loai men proteaz c6 ngudn gbe tir dong vat va cac chat doc tir noc ran co
ngudn gdc enzim phan huy duoc fibrin (ca fibrinogen) nén vé mit 1y thuyét c6 thé st dung
dé pha tan cac cuc mau. Céc proteaz co ngudn gdc 1én men ciing phé hity duoc fibrin nhung
tit ca cac enzim phan hiy anbumin nay khong chi pha huy fibrin ma nhimng nhan t6 dong
méu khac ciing nhu nhiing anbumin khac ctia huyét tuong ciing bi phan hiy. Vi tic dung
khong dic hiéu nay cua ching ma khong duoc st dung trong diéu tri.
6.5.4.2. Céc chat hoat hoa plasminogen

Chat hoat hoa plasminogen 13 nhiing chit gitp giai phong chéat hoat hoa (kinase,
activator) dé hoat hoa plasminogen hodc ting tong hop plasminogen va cudi cing lam cho

fibrin tro thanh chat phan huy tan dwoc. Thudng dung ethylestrenol, phenformin,
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nicotinamid. Dung khi co thé khong tu giai phong duge chat hoat hoa, vi du khi & mau tinh
mach do tai bién huyét khdi tinh mach, hodc phong tai phat viém tinh mach.
1. Urokinase ( Abbokinase)

La endopeptidase, gdm 2 chudi da peptid chira 411 acid amin, trong lugng phan tir
53000, duoc phan lap tir nude tiéu nguoi (URO = urine = nudc tiéu) hodc tir nudi ciy té bao
phoi than nguoi.

Urokinase xuc tac cho phan tng cit lién két peptid cta plasminogen (plasminogen
¢6 791 acid amin) tao thanh lys-plasminogen va chuyén thanh plasmin. Lysin cudi cung cta
plasmin 14 vi tri gan c6 4i luc cao véi fibrin gitp cho sy thuy phan fibrin.

2. Streptokinase ( SK, Streptase)

Gom mot chudi dapeptid, phan tir lwong 48000, dugc phan 1ap tir lién cau tan mau
nhém A. Streptokinase két hop voi plasminogen theo ty 1& déng phéan tir (equimolar) tao
thanh phtic hop SK-plasminogen. Phirc hop nay cit lién két arginin -valin & vi tri 560 cua
plasminogen chuyén thanh SK-plasmin c6 hoat tinh tiéu fibrin.

Ngoai tiéu fibrin, Sau khi tiém tinh mach véi lidu thap thoi gian ban thai khoang 18
phut streptokinase con xuc tdc cho phan tng thuy phan nucleoprotein thanh céc base purin
ty do va pyrimidin nucleotid, do vay lam loang cac dich dong ddac nhu mu. Nhung khi tiém
lidu cao hodc lidu thap kéo dai thi thoi gian ban thai dat 83 phat vi hét hién twong két hop
khéng thé khang streptokinase do da bio hoa. Thude bi chuyén hoa va thai trir qua thén.

- Trong qua trinh dung thudc c¢6 thé gip mot sd tac dung khong mong mudn: chay
mau, di tng hay gip vao ngay thir 8, nén sau khi dung thudc 8 ngdy, can phai chuyén sang
ding thudc khac.

3. Anitreplase (Aminase)

La phuc hop ciia plasminogen ngudi tinh khiét va streptokinase ctia vi khuan da
duoc acetyl hoa dé bao vé vi tri hoat dong cua enzym. Khi stt dung, nhom acetyl dugc thuy
phan, giai phong phtic hop streptokinase - chit tién hoat hoa thanh phirc hop, hoat hoa
plasminogen thanh plasmin. Thudc c6 tic dung trén plasminogen cua cuc mau dong man h
hon plasminogen tu do nén 1am tan cyc huyét khbi nhanh.

Ngoai co ché trén thudc con lam giam yéu t6 V,VIII va chit trc ché tiéu fibrin 0-2-

antiplasmin.
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4. Chét hoat hoa plasminogen md (t-PA, Alteplase)

La mot protease san phim cua k¥ thuét tai tao gen chira 527 acid amin c6 tac dung
trén plasminogen gan voi fibrin manh gap vai trim lan plasminogen tu do. Khi luwgng fibrin
thap tac dung chuyén plasminogen thanh plasmin thip. Thubc c6 thoi gian ban thai ngin 5 -
10 phiit. Trong nhdi mau co tim cip tiém tinh mach 15 mg sau d6 truyén tinh mach 50 mg
trong 30 phut va trong 60 phut tiép theo truyén 35 mg (tong liéu truyén trong 90 phit khong
vuot qua 100 mg).

5. Reteplase (r-PA, Retavase, Rapilysin)

La chit hoat hoa plasminogen tai to hop thudc thé hé thu 3, tic dung gidng
Alteplase nhung cudng do va thoi gian xuat hién tac dung nhanh hon. Thubc duoc dung
trong nhdi mau co tim cép khéi dau tiém cham tinh mach 10 don vi trong 2 phut sau do6 cu
30 phut tiém thém 10 don vi.

6. Tenecteplase (Metalyse)

Thudc méi co tac dung ti€u fibrin va chi dinh nhu reteplase, ti€ém tinh mach toan b
lidu 500-600 mcg/kg nhung khong vuot qua 50mg.
Chi dinh va chdng chi dinh cta cac thudc tiéu fibrin

* Chi dinh:

- Téc nghén dong, tinh mach

- Nhéi méu co tim

- Viém mu, dong mau mang phdi hodc ¢ cac khép xuwong hay cac hach dung
streptokinase tai ch.

- Bom vao 6ng dan lwu mu dé tranh tic (streptokinase).

* Chéng chi dinh

- Sau khi phiu thuat chua qua 8 ngay; méi dé hodc sdy thai chua quéa 4 ngiy; cao
huyét ap nghiém trong, qua trinh cAm méau bt thuong; co dia di tmg; mdi ding streptokinase
chua qué 6 thang; moi bi bénh do lién clu; co thai (thuéc khong qua rau thai, nhung dé
phong bong rau sém); chay mau duong tiéu hoa ning trong vong 3 thang; tién st tai bién
mach méau ndo; viém mang ngoai tim cip; phiu thuat dong mach chi; viém tuy cip; bénh
gan nang.

6.5.5. Thudc chdng tiéu fibrin
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C6 trang thai bénh lam tiéu nhanh fibrin, giy chiay mau trim trong, vi du khi ngudi
bi bénh ting plasmin trong mau. Plasmin khong nhitng lam tiéu fibrin, ma con két hop véi
mot s6 yéu té dong mau va hity hoai chung, lam co ché déng mau cang rdi loan.

Nhimng phan tr méi sinh do fibrin bi hity ciing két hop lai v6i fibrin dé cho phirc
hop khong dong duoc nita. Nhimg chat phan huy nay con lam cho tiéu cau khong ngung két
thanh cuc dugc. Két qua lam chay mau tram trong.

Thudc lam giam sy tiéu fibrin s& c6 tac dung cAm mau. Thudc chdng tiéu fibrin c6
hai loai:

- Thudc 14 cac chat trc ché c6 ngudn gdc tu nhién (aprolinin) 1a cac chat ¢6 cau tric
polipeptit, co tac dung @rc ché protease. Do ciu trac 1a polipeptit nén thudc chi hiéu qua
ngoai duong ti€u hoa nén vi¢c sir dung bi han ché.

- La céc da peptit base. Aprotinin (Trasylol) 1a thudc trc ché protease gom 58 acid
amin, c6 3 cau ndi disulfur, phan tir lwong 6500, lay tir tuyén mang tai, phdi, gan. Piéu ché
dat tién, thoi gian ban thai ngén:150 phut; chi tiém tinh mach hodc truyén tinh mach véi liéu
lwong tuy thude vao chi dinh. Phong chdy mau khi phiu thuat tim mo liéu 2000000 don vi,
chay mau do ting plasmin mau khoi dau 500000-1000000 don vi.

Thubc tao phic véi plasmin dé cho phtrc hop méi “aprotinin -plasmin” khong c6
hoat tinh plasmin. Aprotinin con trc ché dugc cac enzym huy protein khac nita, nhu trypsin,
chymotrypsin, kalikrein.

Aprotinin thai qua nudc tiéu dudi dang mat hoat tinh, nén khong dung dé chdng tiéu
fibrin duong tiét niéu. Dung nhiéu lan ¢ thé gy nhitng phan tng qué man & ngudi co co
dia di ung.

- Céc chit trc ché tong hop: trong sb cac chit trc ché tong hop str dung thanh cong

trong di€u tri hién nay phai ke té1 cac thudc sau
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* Acid ® - aminocaproic

C6 ciu tric giéng lysine c6 tac dung chdng tiéu fibrin nho hai nhém amin va
carboxyl cach nhau 0,7nm, tc ché sy hoat hoa cua plasminogen, kim ham khong cho
plasmin tdc dong Ién fibrin, lam cho fibrin khong bi giang hda boi plasmin nira.

Thubc khong e ché duoc cac cht hoat hoa plasminogen (kinase, activator). Thude
c6 thé udng 24 gam chia 1am 4 1an trong ngdy hodc tiém cham tinh mach 5 - 7,5g dé du
phong hodc diéu tri chay mau.

* Acid tranexamic (Cyclokapron) 1a dong dang va c6 tinh chat, tac dung gidng
acid ® - aminocaproic, c6 thé tiém tinh mach hoic udng dé phong chiay mau sau mé tuyén
tién liét, nhd rang ¢ nguoi bi hemophilia hodc qua liéu thude tiéu cuc mau dong hoac phu nir
bi da kinh v&i lidu 2 - 4g/24 gio, chia lam 3 lan.

Ap dung diéu tri cua thudc chdng tiéu fibrin

- Chi dinh: Dung trong trang thai tiéu fibri n nguyén phat, tiéu fibrin cap, du phong
chdy mau sau phﬁu thuat tao hinh, tai mii hong, cit bo tuyén tién liét v.v...

- Chéng chi dinh: Poc tinh ctia Acid @ - aminocaproic va acid tranexamic rat it, tuy
nhién can dung than trong khi suy than ning (c6 thé g ay tich luy thudc), khi co tién sir hodc

da c6 biéu hién huyét khéi tic tinh mach hodc dong mach.
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CHUONG 7. THUOC TAC DUNG TOI CAC CO QUAN HO HAP
7.1. Hé hé hap
Hé hé hip: gdm c6 mili, thanh quan, khi quan, phé quan va phdi, c6 nhiém vy dua

0-x1 trong khong khi vao phoi va thai khi cac-bd-nic ra moi trudng ngoai.

Miii /
Thanh (Juan Hau hong

Ehi quan

Phé quan

Hau hong gidng nhu mot ngd tu giao nhau gitra mot bén 13 miii & khi quan, bén
con lai 1a miéng & thuc quan. Piéu nay c6 nghia 1a lugng khong khi hit vao c¢6 thé mang
theo bui bAm chtra mam bénh gdy ra viém nhiém cho hé ho hép 1an hé tiéu hoa trén, ma cu
thé 1a ving hau hong.

Thanh qudn 13 doan dau tién cta 6ng dan khi vao co thé. Thanh quan c6 chira hai
day thanh c6 chtrc ning chinh trong viéc phat ra cac am tiét khac nhau trong ngdn ngit &
nhitng am thanh khéc phat ra tor miii mi¢ng.

Khi qudn 1a mot dng co cau tao chii yéu 13 sun, bit ngudn tir thanh quan rdi chay
song song v6i thuc quan bén trong 16ng nguc. Pau con lai cia khi quan duoc chia 13 hai
nhanh 16n dé dan khi vao timg phoi qua vo sb cac nhanh din khi duoc phan chia tiép theo
(goi 14 tiéu phé quén) dén ting vi tri trong md phoi. Céc tiéu phé quan dan khi dén phdi lam
thoi phong céc tai khi bén trong phoi (goi 1 phé nang), noi dién ra qua trinh trao doi khi voi
hong cau. Tir hai nhanh phé quan vao hai phdi, sy phin chia thanh cac tiéu phé quan & tiéu

tiéu phé quan can thiét dé dan khi cho ca 300-400 phé nang cho mdi budng phoi.
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Qud trinh trao déi khi xay ra do viéc tiép xuc gitra hong cau voi khong khi giau
oxy trong phé nang. Cac hemoglobin c6 trong hong cau bat giir 1ay cac phan tir oxy & nha ra
cac phan tir CO2 vao phé nang. Pay 1a chiic ning co ban va thiét yéu nhat ctia hé ho hap.

Hién nhién CO2 s& bi thai ra ngoai trong thi thé ra, con 02 dwoc dem dén cung cip
cho té bao dé dbt chay nhién liéu tao ra ning luong cho moi hoat dong cua co thé. Qua trinh
nay ct tiép dién timg ngdy, ting gio, timg phut, ting gidy dé duy tri chic ning co ban cua
su song.

Co hoanh dong vai trd chu dao trong qua trinh hit thd. Mot khi co hoanh ddy 1én
trén, tao ra mot suc nén lam nhoé léng nguc lai va co tac dung déy khi ra ngoai, goi la thi thé
ra. Tuong ty, dé hit vao, co hoanh s& ha xudng 1am gia ting thé tich bén trong 1dng nguc,
kéo theo su gidn nd cua hai budng phdi lam cho khong khi tudn day vao bén trong, goi 14 thi
hit vio. Nin thé 1a mot dong tac cb ging lam bt dong co hoanh va thé tich 16ng nguc duoc
gitt nguyén, khi s& khong Iwu chuyén ra vao.

Nhirng bénh 1y gip phai ¢ hé hd hip:

Hen suyén: Trén 20 triéu ngudi My méc ching bénh nay va ddy 1a nguyén nhan
chinh 1am gian doan viéc hoc hanh cua tré. Suyén lau ngay dan dén tinh trang nhiém tring
phdi man tinh gay ra tit nghén, co hep duong thd. Tinh trang hen suyén khong chi 1a nhiing
dang tram trong nhu Ban thudng thdy. Nhiing trudng hop c6 xuat hién khé thd mdi khi hit
phai cac chat gay kich thich nhu khoi thudc 14, bui bam hodc 16ng xtc vat ciing di 1a tinh
trang ctia suyén roi.

Viem phé qudn: Viém phé quan thuong thdy ¢ nhimg nguoi hut thude hodc lam
viéc trong méi trudng nhiéu bui bam hodc cic hoa chat gy doc. Khi viem phé quan, cac
niém mac phé quéan tang tiét dich qua mirc gy ra tinh trang kich thich ho nhiéu va ting khac
dam dai.

Cim ciam: Cam cum giy ra bdi 200 loai virus khac nhau & gy viém nhiém &
duong ho hap trén (miii, hong & thanh quan). Cam cam 1a bénh thuong thiy nhit giy ra
nhiém trung ho hép. Céc tri¢u chung bao gém s6t nhe, ho, dau dau, chay nudc miii, hét hoi
& dau hong.

Ho: Ho 1a mot triéu chting chtr khong phai 13 mot bénh 1y. C6 nhiéu loai ho do

nhiéu nguyén nhan khac nhau gay ra. Tri¢u chiing ho co thé cua mdt bénh ly rat nhe hodc
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tham chi cia mot bénh 1y trdm trong nhu ung thu phoi chang han. Mot s6 bénh 1y gay ho
thuong gip 1a cdm ciim, suyén, viém xoang, di tmg, viém phéi,

Bénh ting tiét dam nhét: 13 mot bénh 1y co lién quan dén di truyén giy ra tinh
trang bat thuong chat nhay ¢ bén trong long duong thd, giy hep duong thé gay ra kho tho &
phoi dé bi nhiém trung hon.

Viem phéi: Viém phoi 13 tinh trang nhiém khuan siu bén trong hai budéng phoi.
Viém phoi c¢6 thé do virus (influenza), c6 thé do vi khuan (thuong thiy do vi khuin
Streptococcus Pneumoniae). Viém phoi giy ra sot, ton thuong cac nhu md phdi, kho tha.

Thubc st dung dé diéu trj cac bod phan cua h¢ théng ho hép:

- Thubc tac dung té1 ni€ém mac miii

- Thudc lam gian phé quan

- Thudc c6 tac dung long dom

- Thudc chéng ho

- Thudc kich thich hé hap, thudc hdi stic ho hap

- Thudc chita hen
7.2. Cac nhém thude tac dung téi hé ho hap
7.2.1. Thubc tac dung téi niém mac mii

Miii nhu ngdi nha khong ctra, vi vay bui bam vi trung, virat gdy bénh thuong xuyén
c6 mit trong mili cua ching ta. Néu khong 1am vé sinh hang ngay, miii s& do nhu nha khong
dugce quét don vay. Ciing chinh vi miii théng véi moi trudng bén ngoai nén khi chita hét
viém mili dot nay, sau d6 khong giir gin k¥ c6 thé bi tiép dot sau 1am cho chiing ta nghi viém
miii, viém xoang khong diéu trj hét.

Thuong thi nguoi ta ndéi viem mili, ndng nita vao xoang thi n61 viém xoang. Khi
viém mili xoang thi niém mac mii bi sung huyét sung né lam chay mii nghet miii.

Viém miii c¢6 nhiéu loai, viém miii do nhiém khuan, viém miii do nhiém virat, viém
miii do di Gng thoi tiét... Viém miii theo thoi tiét goi 1a viém mii di tng theo mua. Khi co
thé khoe manh thi thoi tiét c6 thay doi ciing it bi bénh. Nhung khi nguoi khong khoe lai
thém c6 co dia di Gmg thi chi can thay ddi thoi tiét, hay hit phai bui bam hoat hit phai hoa
chit ciing c¢6 thé s6 mili, hit hoi...

Tri¢u chirng cia viem mii:
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Dau hong thuong xuyén
Khan giong

Nghet miii thuong xuyén ma khong co6 cac tri¢u chirng khac.

Thuodng phai thé bang miéng (dic biét luc nga) va hay gip ¢ tré em.

Ngu thuong hay ngay

Tré em hay bi nhiém trung tai giita

Thuong hay bi nhitc ddu ma khong c6 nguyén nhan khac
Ho, dic biét tré em lac nim ngu ban dém

Mili mat cam giac vé mui

Thudng hay bi rdi loan gidc ngi.

Céc thudc tac dung td1 niém mac miii: chia thanh 3 nhém cau trac

7.2.1.1. Céc dan xuat ctia B -phenyl-etylamin

Mot s6 hop chit quan trong c6 tic dung téi niém mac mii

Epinephrine (7-1) HO
OH

(H‘,—CHZNHCH3

Phenylephrine (7-2)

HO

HO,
(|)H
(H‘,—CHZNHCH3

Ephedrine (7-3) OH  CHj

(H‘,—CHNHCH3

C——CHNH,
H

Norephedrine (7-4) : (|JH (|3H3
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Mephentermine (7-5) OH  CH,

C——CNHCH,
H

CHj

Tong hop mot s6 hop chat:
* Norephedrine (7-4): tr 1-phenyl-1-hydroxy-propanon-2:
OH CH;, OH CH,

‘ H,/CH;0H/N1
\ / C=—0 + NH, > CH—NH,
7-4
norephedrine
* Ephedrine:
OH CHs OH CHs
‘ - H,/CH;0H/Ni
\ / C—O0 + CH;NH, ———— CH——NHCH;
7-3
ephedrine

7.2.1.2. Céc dan xuat ctia ankyl —etylamin

Tén Cong thuc

Propylhexedrine (7-6)
H H
C'—C——NHCHj§

CH3

Cyclopentamine (7-7) ’
H
C’—C——NHCH,

CH3

Tuaminoheptane (7-8) H3C—(CH2)$|_3|—NHCH3

CHj3

Tong hop mot s6 hop chat:
* Propylhexedrine (7-6):

179



OH CHs,

C——CHNHCH;
H
* Tuaminoheptan (7-7):
HsC——(CH)£—=——=0 + CH;NH,

CHs;

7.2.1.3. Cac dan xuét cua imidazol

N
324</

N

H

OH CHj3
H,
> C——CHNHCHj
AcOH/PtO, H
H
H) »  HzC——(CHy)£——NHCH;,
EtOH/PtO,

CHjs

HsC N
H

HyC N

7.9 H

7.8 xilometazoline
naphazoline
NH.HCI
CH,CN / \ CH,C
C,HsOH/HCI
20 > OCHs  1,NCH,CH,NH,
7-8

naphazoline \ / N

H
cz{/
N
H

7-8
naphazoline
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CHs;
CH,0O/HCI NaCN
(HsC)aC > (HsC)sC CHCl — 7" 5
chlz
CHs3

CHj

:1) C,HsOH/HCI (HsC)aC CH,CN
(HSC \ 2) H2NCH2CH2NH2
CHs3

x1lometazohne

7.2.2. Thudc 1am gidn phé quan

Trong diéu tri bénh phdi tic nghén man tinh (BPTNMT) va hen phé quan, ngoai
viéc tranh cac tac nhan kich thich niém mac hé hap (khéi thudc 14, bui, di nguyén khong
khi), str dung liéu phap oxygen, thudc khang viém va khang sinh khi can thiét; viéc diéu tri
chu yéu vin phai dung dén thudc gian phé quan (PQ) nham giam triéu chimg kho thd va cai
thién chirc nang ho hép.

Hién nay, c6 ba loai thudc gidn PQ chinh dugc st dung trong 14m sang:

- Chu van b,

- Khang-cholinergic

- Methyl-xanthin
7.2.2.1. Thudc Chii vin b,

Thubc chi van b, 1a thude duoge chon dau tay trong cac bénh ho h.'?ip c6 hién tuong
co thiat phé quan. Céc thy thé giao cam b, cha yéu hién dién trong phdi va dugc phan bd
khip hé théng duong din khi va phé nang. Co ché gy gidn PQ cia thudc chii van b, 1 truc
tiép gin véi cc thu thé b, trén bé mit té bao co tron, gy gidn co. Mit khac, thudc cha van
b, con tc ché sy phong thich chat trung gian tir cac té bao viém, cai thién sy thanh thai chat
tiét & duong ho hép.

Cac thudc chinh hién dung la salbutamol, terbutalin va fenoterol. Pa sb déu la

nhimg ché pham dugc ding ¢ dang thudc hit. Tac dung gidn PQ kéo dai khoang 4 dén 6 gio
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va dugc goi la thude chu van b, tdc dung ngan, dé phan biét vdi nhitng thude chu van b, moi

hon (salmeterol va formoterol), c6 tac dung gidn phé quan dai dén 12 tiéng.

OH OH
HO N
HO
HO HN HO
terbutalin
salbutamol OH

HO
HN

HO

fenoterol

OH

Salbutamol 13 mét thube cha van b, ¢o tinh chon loc cao va 1a thudc an toan nhat
thudc nhom nay. Terbutalin cling c¢6 tinh chon loc tuong tu dbi vé6i thy thé giao cam b, va
con duge dung dudi dang thude udng (tién duoc bambuterol). Fenoterol ¢6 hiéu luc gidn PQ
manh nhu salbutamol.

Salmeterol khai phat tac dung chdm hon (chimg 15 phit) so véi cac thude tac dung
ngin; do d6 khong thich hop dé dung trong con hen cdp. Tac dung kéo dai cta né thuan loi
cho viéc kiém soat cac con hen vé dém va ngira kho thé khi ging strc. Formoterol ciing 1a
mot chu van b, chon lgc, c6 tdc dung gian PQ khoi phat nhanh va kéo dai hon salmeterol.
Trong hen phé quén, hiéu Iyc gidn PQ cua formoterol khi ding véi liéu hit 12-24 mg ngay 2
lan, to ra béng hoac 16n hon hiéu luc cua salbutamol, fenoterol hoac terbutalin.

Céc tac dung phu cua thudc chi van b, khi ding duong udng hodc tinh mach
thuong xdy ra hon khi ding dang hit. Tac dung phu thuong thy 1a: nhip tim nhanh (kich
thich phan xa d6i véi cac thy thé by, ¢ tim sau khi gidn khang suc ngoai bién), run, ting
duong huyét va giam kali-mau. Khi dung lau dai, co thé s& quen dan véi nhing tac dung phu

nay. Tuy vdy, tic dung phu ctia chu van b, c6 thé trd thanh van dé quan trong ddi véi sb
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d6ng bénh nhan BPTNMT, ngay ca khi dung thudc hit, vi bénh nay phai can dén thudc gidn
PQ lié¢u cao nhiéu hon so véi hen phé quan.
7.2.2.2. Thudc khang-cholinergic

Than kinh déi giao cam & duong hd hip chu yéu chi phéi cac duong dan khi 16n &
phoi. Thube khang-cholinergic trc ché tic dong cua acetylcholin duoc tiét ra ¢ dau tan soi
dbi giao cam trén co tron - d6 1a mot tdc dong thong qua thu thé muscarinic M; 1am co co
tron - nén c6 tac dung giin PQ nho giam truong lyc dbi giao cam cua co tron duong ho hip.
Do vay, thudc khang-cholinergic it co tac dung trén ngudi binh thuong ma chi thé hién tac
dung gidn PQ trén nhitng bénh nhan bi co thit phé quan dudi tac dong cua kich thich déi
giao cam.

Thubc khang-cholinergic dugc dung nhiéu nhit hién nay la ipratropium bromid.
Hop chat nay c6 hoat tinh tai chd va kém duoc hap thu qua phdi va duong tiéu hoa, nén
thuong duoc ding dudi dang hit. Mot thuée mdi 13 oxitropium bromid, ciing 13 mot chit d6i
khéng thy thé muscarinic khong chon loc, ¢6 tdc dung dai hon nhung khé1 phat mudn hon va

khong manh bang ipratropium bromid.

e\®
Br

Thubc khang-cholinergic dwgc xem 13 hitu hiéu trong diéu tri BPTNMT hon la
trong hen phé quan. Tuy nhién, trong hen phé quan ciing c6 mot truong luc ddi giao cam
nht dinh, nhat 1a ¢ nguoi gia bi hen kém viém phé quan, nén ciing c6 dap tng vdi loai thube
nay. Thudc khang-cholinergic van hiru ich cho bénh nhan khéng dap tng hoic khong dung

nap dugc cac thudc gidn PQ khac dung diéu tri hen. Trong hen phé quan, nhém thudc nay
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khong hiéu qua bang thude chi van b, vi ching chi ngin ngira sy co thit phé quan qua trung
gian d6i giao cam.

Ipratropium bromid it dwgc hap thu nén khong thay doc tinh toan than. Nhing
nghién ciru 1am sang con thiy ipratropium bromid va oxitropium bromid khong dnh huéng
dén su thanh thai chét tiét & phéi, hodc trén thé tich va do quéanh cua dam trén bénh nhan
BPTNMT.

Tac dung phu dang luu ¥ nhét 14 e ché tiét nudc bot khi dung lidu cao hon liéu
diéu tri. Poi khi c6 thé thy co thit phé quan nghich thuong do sy e ché thu thé M, tién tiép
hop trén soi ddi giao cam (binh thudng e ché su phan tiét acetylcholin).

Tiotropium bromid - mot thudc khang-cholinergic méi - c¢6 tac dung kéo dai, chi
can dung ngay mot lan duéi dang hit, dang duoc nghién ctru sir dung trong BPTNMT. Vé
cdu trac, day 1a mot hop chit ammoni hoa tri ¢6 lién quan véi ipratropium bromid. Do do,
nguoi ta hy vong tiotropium bromid ciing hitu hi€u va an toan khi dung trong BPTNMT va

hen phé quan.
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7.2.2.3. Cac din xuit xanthin

@
o HsN——CH,
(HC) N—CH2CH20H
H,N——CH,
©0
H5;C
N
/J‘\ \> A \>
)\ ~
0 N §
CH3 |
choline theophylinate (7-11) CHs
7-10
theophylamin
dimetyl xanthin
0]
HO
@)

5 Cromolyn natri-Cromoglicic axit 5

Theophyllin 13 thudc cuong giao cam théng dung nhit thuéc nhém nay, co dang

ubng va tiém tinh mach, nhung khong c6 dang hit.- Nhimg nghién ctru gitra thap nién 90 cho
thdy ngoai tac dung gian PQ thudc con c6 tic dung khang viém. Tuy vay, theophyllin lam
giam oxygen & tuan hoan ndo, nén co thé giy co gidt khi dung liéu cao.

Nhimng tic dung khéc cia thude 1a: loi tiéu, kich thich co tim va kich thich ho hap.
Tac dung phu cta thubc bao gém budn non, nhirc dau, nhip tim nhanh, kho ngu.

Tac dung gidn PQ cua theophyllin khong manh bang tac dung ca thudc chu van b,
va thudc khang-cholinergic. Hon nita, liéu gidn PQ thudng cao hon lidu chong hen va gan
v6i lidu gay doc tinh. Co ché gy gidn PQ cua theophyllin n6i chung chua dugc hiéu rd.
Hién nay, theophyllin it duoc ding nhu mét thude gidn PQ vi khong an toan bang cac thude

gian PQ moi.
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Cromolyn natri thuong duoc dung nhu mot diéu tri bd trg trong hen phé quan. Co
ché tac dung cua thudc van chua duoc biét rd. Co gia thuyét cho rang thudc ndy c6 tac dung
6n dinh cac té bao viém trc ché sy phong thich cac chit trung gian tir- nhitng t& bao nay,
nhung tac dung nay rat- khé chirg minh trén nguoi. Thude chi c¢6 tac dung du phong co thét
phé quan, nhung khong hitu ich mot khi tinh trang co that phé quan di xay ra. Trén 1am
sang, cromolyn natri thudng ding dudi dang thude hit cho bénh nhan hen phé quan con tré.
Dbi véi bénh nhan BPTNMT, thubc c6 rat it tac dung.

Trong bénh hen phé quan va BPTNMT, diéu tri bang thudc gidn PQ chi la diéu tri
triéu chung, thuong dugc chi dinh trong cac dot tré nang hodc co tri¢u chung khoé tho cép do
co thit phé quan. Xu hudng chung hién nay trong viéc sir dung thudc gidn PQ la:

-t dung methylxanthin vi nhiitng tdc dung phu toan than kho kiém soat, dic biét la
khi dung duong tinh mach trén bénh nhan 16n tudi hodc & tré em;

- Cromolyn natri chi ¢6 tac dung dy phong co thit phé quan, duoc sir dung han ché
trén bénh nhan hen nhu mot diéu tri b trg, chir khong phai 14 thude gidn PQ that su, va hoan
toan khong co tac dung trong BPTNMT;

- Thudc chu van b, co tac dung chon loc dugc dung nhu thude gian PQ dau tay
trong cac bénh dudng ho hép, dic biét trong hen phé quan, va tiy yéu cau diéu tri (cit con
nhanh, du phong con hen hodc kho tho vé dém) ma chon thubc co tac dung ng.’fln
(salbutamol, terbutalin) hoac kéo dai (salmeterol. formoterol), nhung khong nén dung dai
han vi s& bi 1on thudc;

- Thudc khang-cholinergic (ipratropium bromid, oxitro-pium bromid, tiotropium
bromid) dugc wu tién sir dung trong BPTNMT, c6 thé sir dung dai ngdy voi hiéu qua cao khi
ding phdi hop véi thude chu véan b, duéi dang hit;

- Céc thudce gidn PQ hién dang théng dung trén lam sang déu duoc dung & dang khi
dung, nén bénh nhan can duoc hudng din cach dung dung ki thuat dé dat hiéu qua cao nhat.

Hudng nghién ctru hién nay vé thude gidn PQ la phat trién nhimg thudc méi cé tac
dung chu van chon loc hon ntra trén thu thé giao cam b, hodc cac thube we ché chon loc thu
thé d6i giao cam M, va Ms; danh gia kha ning dung nap khi diéu tri lau dai véi thudc khang-
cholinergic va/hodc phdi hop thudc khang-cholinergic véi chi van b,. Nhitng nghién ctru

nay hién nay chi méi dugc thuc hién trén mot sé it bénh nhan. Kha ning 4p dung thudc gidn
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PQ méi trén 1am sang cho bénh nhan hen va BPTNMT phai chd cho dén khi c6 két ludn 5
rang.
7.2.3. Thudc long dom
Thubc long dom 13 nhing thude c6 tac dung lam ting bai tiét chat nhon va lam diu
bai tiét.
7.2.3.1. Thubc 1am ting bai tiét chit nhon (chat nhon dic)
CHj

terpin hydrat
Terpin hydrat 1 mot chét long dom, thuong duoc st dung dé lam 16ng chat nhdy
trong cac bénh viém phé quan cp tinh hodc man tinh va bénh lién quan. N6 c¢6 ngudn gbe
cac loai dau nhu tinh dau nhua thong, hung tay va bach dan.

CHj

H,0/H,S0,

terpin hydrat

Loai thubc nay thudong duoc dung dudi dang két hop va bang duong udng.
7.2.3.2. Thudc lam diu bai tiét chdt nhon lodng
C6 nhiéu nhém cau trac khac nhau c6 tic dung sinh hoc nay. Mot trong s6 nhom
d6 1a cac siro ciia cdy ipecacuana (hoat chit emetine), siro ctia antimony-kali-tartarat, natri

citrat, amoni clorua va kali iodua.
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7.2.3.3. Thubc 1am tan dich nhay

Thudc tic dong trén giai doan gel cua niém dich bang cach cat dat cau ndi disulfur

cua cac glycoprotein dé tong ra ngoai.

H  H Ha Ho  H
HS——C —C——COOH HOOC——C —S——C —C——COOH
HN——COCH; NH;
7-13
7-12 carbocysteine
acetylcysteine
* Acetylcystein

- Dugc dong hoc: Sau khi hit qua miéng hodc nho thudc vao khi quan, phﬁn 16n thudc tham
gia vao phan tng sulfhydryl - disulfid, s6 con lai duoc biéu mé phdi hap thu. Sau khi udng,
acetylcystein duoc hap thu nhanh ¢ dudng tiéu hoa va bi gan khir acetyl thanh cystein va sau
d6 dugc chuyén hoa.

- Tac dung: Acetylcystein dugce dung lam thudc tiéu chat nhiy va thudc giai doc
khi qua liéu paracetamol. Thudc lam giam do quanh cua dom & phéi c6 mu hodc khong bang
cach tach d6i cau ndi disulfua trong mucoprotein va tao thuan loi dé tong dom ra ngoai bang

ho, dan luu tu thé hodc bang phwong phap co hoc.
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Acetylcystein cling dugc dung tai chd dé didu trji khong cd nudc mit.
Acetylcystein ding dé bao vé chéng gdy doc cho gan do qua lidu paracetamol,
bang cach duy tri hodc khoi phuc ndng do glutathion cua gan 13 chat can thiét dé lam bat
hoat chit chuyén héa trung gian ciia paracetamol gay doc cho gan.

- Chéng chi dinh : Tién st hen (nguy co phan tng co thit phé quan
v6i tit ca cac dang thude chira acetyleystein). Qua man véi acetylcystein.

- Tac dung phu: Acetylcystein c6 gi6i han an toan rong. Tuy hiém
gip co thit phé quan rd rang trong 1am sang do acetylcys-tein, nhung van c6 thé xay ra véi
tit ca cac dang thudc chura acetylcystein. Thuong gip: budn non, non. it gip: Budn ngy,
nhirc dau, U tai. Viém miéng, chay nudc mii nhiéu. Phat ban, may day. Hiém gip: co thét
phé quan kém phan tmg dang phan vé toan than. Sét, rét run.

- Qua liéu : Qua lidu acetylcystein co triéu chimg twong tu nhu triéu ching cua
phan vé&, nhung ning hon nhiéu dic biét 1a giam huyét ap. Cac triéu chting khac bao gém suy
ho hép, tan mau, dong mau rai rdc ndi mach va suy than. Tt vong da xay ra ¢ nguoi bénh bi
qué lidu acetylcystein trong khi dang diéu tri nhiém doc paracetamol. Qua liéu acetylcystein
xay ra khi tiém truyén qua nhanh va véi lidu qué cao.

7.2.4. Thubc chita ho

C6 rat nhiéu nguyén nhan giy ho va phan xa ho 14 co ché ty vé sinh Iy quan trong
ctia co thé dé téng ra ngoai cac di vat ¢ phan trén ciia dudng ho hap c6 thé gy tic duong thd
ra ngoai. Tuy nhién, néu ho qua muc thi viéc diéu tri triéu chimg ho 14 rat can thiét.

Chi dung thudc giam ho trong trudong hop ho khéng co6 dom, ho nhiéu lam ngudi
bénh mét moi, mat ngu. Khong dung thude 1am giam ho trong trudong hop ho c¢6 dom (trong
bénh viém phé quan man, gidn phé quan...) vi ho duoc coi nhu co ché bao vé c6 loi, lam
sach duong tho.

Céc thude giam ho dugc chia lam 2 loai:

- Thude giam ho ngoai bién

- Thude giam ho trung wong
7.2.4. Thudc giam ho ngoai bién

C6 tac dung lam giam nhay cam cta cac receptor gdy phan xa ho & dudng ho hap.

C6 thé dung mat ong, glycerol (lam diu ho do ¢6 tac dung bao vé, bao phu cic receptor cam
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giac & hong); benzonatat, bac ha con goi 1a menthol (c6 tac dung giy té cic ngon day than

kinh gy phan xa ho nén lam gidm ho).
C4HgHN COO_(CH2CH20)9CH3

7-14
benzoatate (menthol)

Benzonatat c6 tac dung gidm ho. N6 c6 tdc dung gy té twong ty benzocaine va lam
té liét cam giac dan trong phoi. Benzonatat xuit hién tac dung 15-20 phut sau khi udng, tac
dung kéo dai gio. Thubc khong lién quan dén cac thudc giam dau gy nghién nhu codein
(thuong dung dé giam ho).

Tac dung phu: phan tng c6 hai hay gip nhat khi ding benzonatat 13 binh than, dau
dau, hoa mit, tdo bon, budn nén va non.
7.2.4.2. Thube giam ho tac dung Ién trung wong

Céc thube nay tc ché truc tiép trung tAm ho & hanh tuy, dong thoi ¢ tic dung an
than nén tc ché nhe ca trung tim hé hap. Cac thudc loai nay la cac chat c6 cau tric 1a dan
xuit cua ancaloit mocphin (cac cht ¢ tinh gdy nghién) va mot s céu truc khong cé tinh
gay nghién khac.

1. Cac thude giam ho co tinh chit gy nghién

o) o)
H3C/ H3C/
o) o)
H H
N~cn, N~—cH,
Ho\\\““ P P

(0]
7-1 5 7-16
codeine hidrocodone

190



CeHs CHs CeHs

H, Hy Hy

CeHs CeHs
7-17 7-18
methadone normethadone
H
CeH CeHs
|6 5 | /N\O
Ho  H» Y-S
HO——C——C —C —N(CH), H—C—CH
| | N\ _——=——CH,CH,—N
N
CeHs CeHs
-2
7-19 prengxd(i)azine
clofenadone
CeHs H\
CeH
i NHy  Ox Na/C,H;OH |/ 9
CH—gz—C/ C——CH,CH,—N ——— H—C—cH
i G [ e
CeHs N—OH OC,Hs CeHs
7-20
prenoxdiazine
OH OH
CeHs |
Zn (CH;),NH
C=—=0 CH;COOC,Hs =~ ———> (CgHs),C——CH,CO0C,H; ————> (CeH5)2C——CH,CON(CHa),
CeHs
LiAlH,
CeHs
| Ho  Hp

HO——C——C —C —N(CHa),
CeHs

7-19
clofenadone

7.2.4.2.2. Cac thube giam ho khong gay nghién
Céc thube giam ho khong gdy nghién bao gém nhiéu nhém cau trac hoa hoc khac
nhau va c¢6 co ché tic dung khac nhau. Chat giam ho khong gay nghién hay duoc st dung

ngoai prenoxdiazine con c6 dextromethorphane (7-21) va noscapine (7-22).
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OCHs

Qi =

I““IIH

Hyc— N

H3C\O

O——cCH;
7-22
noscapine

7-21
dextromethorphane
Tac dung giam ho cia dextromethorphane khéng manh bang codeine nhung khong
gy nghién nén ngay cang duoc wa dung. Thudc khong dung cho ngudi suy hd hap, nguoi
hen va tré em dudi 15 tudi.
Noscaphine 13 ancaloit khong c6 tic dung giam dau cua thudc phién, c6 ciu trac
isoquinolein nhu papaverin, c6 tdc dung giam ho trung wong va ngoai bién nhung cling chi

bang % cta codeine. Khong trc ché ho hip va khong gay nghién.
N
~N

7.2.4.3. Cac thudc giam ho nhom khang histamin

Mot s6 thude c6 tac dung khang histamin H; trung uong va ngoai bién dong thoi
vira ¢6 tac dung chdng ho do di tng dudng hé hép trén, khang serotonin, khang cholinégic
va an than. Cac chét loai nay duoc dung lam thudc chong ho goém trimeprazine 7-23 va

clocinizine c6 tac dung lam kho cac chat tiét, gidm luong dam sinh ra.

CeHs
Hy H
C———N N——C —C=—=C—C4Hs
7-25
H,C——CH(CH3)CH,N(CHs), clocinizine
7-23
trimeprazine
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Trong trudng hop khéc, vi du nhu ho do viém phé quan, khang histamin c6 thé giy
nguy hiém do 1am kho chét tiét khién khé khac dam. Tac dung phu la giy budn ngi, kho
miéng, tao bon, tiéu kho (co thé gay bi tiéu & ngudi bi u xo tién liét tuyén).

7.2.5. Céc thude kich thich ho hip, hdi st ho hap

Kich thich ho hép 1a cach dé diéu tri hen phé quan (astma bronchiale) nhung kich
thich ho hép ciing ¢ thé giit mot vai tro quan trong trong viéc bao vé ngudi bénh khoi tac
dung ctia chit doc t6i trung tAm ho hip.

Suy hé hép cip 1a trang thai suy sup chic ning ho hip hinh thanh nhanh chéng,
xay ra trén mot bénh nhan khong co tién can bénh Iy hé hap, doi hoi phai diéu tri ngay, néu
khong s€ de doa sinh m¢énh bénh nhan.

Suy ho héap c6 rat nhidu nguyén nhan khac nhau, nhung trong moi truong hop can
thye hién cac yéu cau thuc hién cac yéu cau bit budc dé dam bao lwu théng duong the va
thong khi hd trg.

Suy h6 hip 1a mot trinh trang bénh 1y cdp ctru thuong gip trong cac khoa hdi sirc
cép cuu, trong va sau mo, trong mot sb cac bénh noi, ngoai khoa, lay, nhi ...

Kich thich c6 thé dat duogc béng cach tac dung truc tiép hodc thong qua thu thé diéu
hanh hé hip va tuan hoan.

Nguyén nhan cta suy ho hip:

Go6m 2 hoi chimg 16n:

1. Do téc nghén duong hod hip

2. Do cac nguyén nhan tir trong 1ong khi phé quan

* Triéu chimg ctia suy ho hap:

+ Kho tho:

Khi thiéu oxy kém theo ting hay giam CO, déu giy kho thé.

Khi khé thd c6 thé chia lam 3 mirc do:

- Do 1: kho tho khi ging stc, nhip tho chua thay d6i, chwa co kéo cac co hd hip.

- D6 2: kho tho lién tuc, thuong xuyén, co kéo cac co hd hép, co trén don, canh mui
phap phong, nhip tho thuong ting > 25 I/p, thd thudng sau, ¢6 khi cé tiéng rit, kho kheé ...

- D6 3: khoé tho dit doi, nhu ai chen ¢6, ging strc ma thd, nhip thé thudng nhanh cé
khi dén > 40 V/p, bién d6 c6 khi rat sau.
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- C6 khi lai thé yéu, cham nhip thé giam < 13 Up, bién d6 nong, ¢ khi thé ngap ca.

+ Xanh tim:

Khi kho thuong kém theo xanh tim c6 thé:

- Xanh tim & mdi va cac dau chi khi Hb > 5g/100 ml PaO, duéi 85% nhung cac dau
chi con 4m.

- C6 thé ¢o tim tai ca da,chan tay lanh, c6 shock kém theo.

- C6 khi lai dé tia, va mo hoi: trong truong hop thira CO,.

+ R&i loan tdm than kinh:

Nio tiéu thu 1/5 sb oxy toan co thé dan dén khi thiéu oxy, ndo chiu hau quéa sém
nhét, nhit 13 tinh trang thiéu O, + CO, giam hodc ting trong mau.

- Néu nhe thi kich thich hét hoang, khé chiu.

- Nang hon: Giay dua, 13n 1on, mat phan xa.

- Rat ning: Réi loan y thire, 1o d, li bi hodc ban mé khi c6 hon mé.

+ Ri loan tim mach:

- Nhip tim: thudng 14 nhanh xoang hodc ¢6 nhip nhanh bé ndi, ¢6 khi — rung nhi —
rung that.

- HA lic ddu c6 thé tang ca toi da + tdi thiéu hodc chi ting tdi da, tiéu thiéu binh
thudng, giai doan sau thi huyét ap giam.

- Mach nhanh theo nhip tim, giai doan sau thi khong bét dugc.

- Ngirng tim: do thiéu oxy qua ning hodc PaCO, ting quéa mirc, can cp ctru ngay.
7.2.5.1. Céc thude kich thich tryc tiép t6i trung tim ho hap

Nong d6 CO, ctia khong khi ting ciing lam cho hé hép ting va lam ting d6 sau cua
qué trinh ho hip. Nguoi ta st dung hién twong nay dé kich thich hé hip bang viéc st dung
CO,. Ngoai ra con c6 cac chat khac cé tac dung kich thich ho hép nira d6 1a pentetrazol (7-

25), atropine (7-26) tham chi ca etyl ancol.
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CHj

N N
o \
/ N
N—_ N/ CH,OH
7-25
pentetrazol o co ﬁ’
7-26
atropine

7.2.5.2. Cac thudc kich thich trung tim ho hip thoéng qua thu thé diéu hoa ho hip va tuan
hoan
Céc hop chat tac dung loai nay 1 gdm nhiéu chét c6 ciu triic héa hoc khac nhau.

Trong d6 dang chu y nhat 13 lobeline (7-27), pimeclone (7-28), nalorphine (7-29)

H, H H, Colls
CeHs C\\ N //C
T ]
o OH
N——CH,
7-27
lobeline N——CH,CH=CH,
7-28
pimeclone

HO o)

7-29
nalorphine
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(@]
H,0 N
+ CH,O + HN B ——
100°C

7.2.5.3. Cac thudc dung trong hdi strc ho hap

Dung cho nguodi bi bénh tim va bénh trAm trong.
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| H3C
H3C N H3C H CH3
[ ) [ )
o T N o N N
7-32
CH, (|3H3 camphor
7-30 7-31
caffeine theophyline
O
CON(C,Hs),
/N X CzHs
\N
NH
N\ // /
N N CoHs
7-25 7-33
pentetrazol niketamide . 7—34_d 0
egmeride

Nikethamid kich thich than kinh trung vong uu ti€n trén hanh tuy, dic biét trén
trung tAm ho hdp va tun hoan, lam ting nhip tho, ting d6 nhay cam CO2 cta trung tAm ho
hap, ting strc co bop co tim, ting nhip tim. Piéu tri cac truong hop truy mach, sbc, suy tudn
hoan , tré so sinh bi ngat tho, ho hép va tuan hoan bj suy yéu trong khi mic cac bénh nhiém
khuan niang. Chtng tim bi suy nhuoc ¢ nguoi gia, ngudi bi suy nhuge. Cép cru cho cac
truong hop bi ngd doc carbon oxyd, cac barbituric...

Theophylline truc tiép lam dén co tron cta dudng phé quan va cac mach mau phoi.
Ngudi ta da chimg minh rang theophylline c6 hiéu luc trén tinh co thit ciia co hoanh & ngudi
binh thudng va vi d6 cai thién su co thit & bénh nhan bi bénh tic nghén duong thé man tinh.
Theophylline ciing 14 mot chat kich thich hé hdp trung wong. Chi dinh: Lam giam triéu
chimg hoic phong ngira hen phé quan va tinh trang co thit phé quan con dao
nguoc duge & nguoi viém phé quan man tinh va khi thiing phdi. Con ngimg th & tré thiéu
thang.

Long ndo cé tac dung hung phin trung khu than kinh, ting cudng ho hip va tun
hoan, nhét 1 trung khu than kinh dang & trang thai e ché thi tac dung cang 3. Co ché tac

dung 13 lic chich dudi da thudc kich thich tai chd gay phan xa hung phén.
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7.2.6. Céc thudc chira hen

Hen suyén 14 bénh viém man tinh duong dan khi (phé quan). Viém man tinh di kém
v6i su qua nhay cam cua duong din khi din dén cac con suyén tai di tai lai cua cac triéu
chung kho khe, kho thd, nang nguc va ho, dac bié¢t xay ra vao ban dém hay sang sém. Cac
con suyén di kém vé&i viéc lan rong cia sy tic nghén duong din khi bén trong phdi ma
thuong 1a hoi phyc ty nhién hay do diéu tri.

Hen suyén 1a mot bénh 1y man tinh trén duong dan khi ¢ phoi. Cac dudng dan khi
nay ciing duoc goi 1 cac phé quan (ngdy xua goi 1a cudng phdi). Hen suyén 1a mot bénh
man tinh - bénh man tinh c6 nghia l1a n6 khong bao gio mat di ca.

Hen suyén 1a mot bénh 1y c6 hai van dé chil yéu xay ra sau bén trong duong dan khi
ctia phoi.

o Co thit duong dan khi Cac co quanh dudng din khi siét chat hay that chat lai véi
nhau. Sy co thit ndy ciing con goi 1a “co thit phé quan”, va c6 thé giy can trd khong cho
khong khi duoc hit vao hay tho ra tai phoi.

e Viém duong din khi Néu bi hen suyén duong dan khi ¢ phoi luon ludn b viém,
va tré nén sung nhiéu hon va kich tng khi bit dau c6 hen suyén. Bac si ctia ban c6 thé goi su
sung nay la “viém”. Viém c6 thé 1am giam lwong khong khi ma ban c6 thé hit vao hay tho ra
khoi phéi cua ban. Trong mot sb truong hop, cac tuyén nhay trén dudng dan khi tiét qua
nhiéu chat nhay dic, va hé qua 1a lam tit nghén duong din khi. Luc nay ban c¢6 cam giac
ngdp thd du ban dang & noi ddy khong khi.

Tuy thudc vao co ché tac dung, c6 bdn loai thude chita hen.

1. Cac amin cudong giao cam

Trudc day nguoi ta hay ding adrenaline, ephedrine nhung hién nay chi ding mot sb

thudc chon loc cuong B, cua khi quan nhu albuterol hay salbutamol (7-35) va terbutaline (7-

36).

HO
H H, H H H, H
HO C——C —N——C(CHa)s C——C —N——C(CHa)3
OH OH
HO 7-35 HO 7-36
albuterol terbutaline
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1) NaBH,

2) CICOCH,CV/AICI, H Hy H
HO > HO C——C —N——C(CHy);
3) i-Pr-NH, \ / |
OH
HOOC 4) NaBH, HO 735
albuterol

Bricanyl dung dé diéu tri hen phé quan, viém phé quan mén, khi phé thung &cac
bénh phoi khac c6 kém co thit Bricanyl dang tiém : Dung cit con co thit phé quan trong cac
truong hop cp tinh hodc ban cp, 1am gidn co tron tir cung trong cac truong hop doa sanh
non.

2. Theophyline va cac din xut

Xem phén 7222

Céc thudc nay c6 tac dung lam gidn phé quan dong thoi kich thich trung tim ho hip
& hanh tay, lam ting nhip va bién d6 thap.

3. Fenspiride

Fenspiride (7-37) 12 mot chit tong hop co tac dung ddi khang véi cac chat trung gian
hoéa hoc cta qua trinh viém tai duong ho hip giy phu né, ting xudt tiét va co thit phé quan.
Thubc hip thu dé dang qua dudng tiéu hoa va dat ndng do t6i da trong mau sau 6 h, ton tai

lau trong mau. Thai trir qua than va phan.

O]

CH,CH,—N

NH
7-37
fenspiride
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COOEt

/\/COOEt
Cl OFt OEt
CeHs(CHy)NH, | — C6H5(H2C)2N\_/<
——0 0]

Pw Dickman

NaOEt
-EtOH

COOEt
1) HZO/H

2) t%/-CO,
CgHs(H,C)oN CgH5(H-C)oN (@]

OH

\_/C
L1A1H4
CgHs(H2C)oN > CgHs(HC)oN
CN CH,NH,
(C,H;0),CO

CH2CH2_
NH

7-37
fenspiride

Chi dinh: thudc str dung & nguoi bi bénh hen, viém phé quan man tinh kém suy ho
hap hay ¢ nhimg nguoi biéu hién hé hap di tng, s6 mii.
4. Cromolyn va mudi ciia nd

Ché pham sir dung trong diéu tri hen 1a mudi dinatri ctia cromolyn 7-38 hay con goi

la axit cromoglycat.
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COCH

HOOC O 0]
OH
° O\)\/O °
7-38
cromolyn

Cromolyn c6 tac dung (e ché phosphodiesterase ctia mang dudng bao lam ting

AMP vong, c¢6 tic dung lam bén viing mang. Binh thudng khi tiép xtc v6i phirc hop khang

nguyén — khang thé mang dudng bao bi khir cuc dot ngdt lam Ca”™ thinh linh xAm nhép vao

trong t& bao, giai phong ra cac chat trung gian héa hoc tir cac hat trong bao twong. Vi lam

bén viing mang, cromolyn c6 tac dung lam kho khtr cuc do d6 trc ché duogce su gidi phong céac

trung gian hoa hoc ctia dudng bao.

Cromolyn khong cé tac dung lam giéin phé quan tryc tiép, khong co tic dung chong

viém, khong khang Histamin. N6 chi ¢6 tac dung du phong chtr khong c6 tac dung diéu tri

khi con hen xuét hién. Dung dudi dang khi dung.
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CHUONG 8. THUOC HA NHIET GIAM DAU
8.1. bai cuong

- Trung tdm diéu hoa nhiét:

Sét 1a trang thai ting than nhiét xay ra do diém chuin bj nang 1én cao hon binh
thuong. Khi d, cac dap tng ting than nhiét xuit hién va dua than nhiét ting 1én bang diém
chuén méi gay nén sdt.

Chat gy sbt ngoai sinh bao gdm cac san pham giang hoa, doc t6 ctia vi khuan hoic
toan bd vi sinh vat.

Chat gay s6t nodi sinh 13 céc cytokin dugc tiét ra tir bach cdu mono, dai thuc bao,
bach cau hat trung tinh, bach cau lympho... Cac chat gay sbt noi sinh thuong duoc tiét ra khi
cac té bao trén thue bao hodc nhan dién céc chat gay sbt ngoai sinh.

Khi bit dau con s6t s& ¢6 cac biéu hién nhu ¢n lanh, co mach, run. Khi hét con sdt
thi gian mach, ra md hoi.

- Thudc ha nhiét giam dau: Thudc chdng viém khong steroid 1a loai thudc ¢ tac
dung ha sbt, giam dau, chdng viém khong c6 cau trac steroids. La thudc giam dau, nhung
khac véi cac thude opiat, NSAIDs 1a thudc giam dau ngoai vi va khong c6 tac dung giy
nghién. Nhitng thudc tiéu biéu cua nhém ndy gdm co aspirin, ibuprofen, diclofenac, va
naproxen di duoc sir dung rong rdi trong diéu tri tir lau. Paracetamol (acetaminophen) c6 tac
dung chéng viém khong dang ké, nhung lai ¢ tic dung ha sot va giam dau rét tot, nén doi
khi van duoc xép trong nhom nay.

- Co ché tac dung cua thubc ha nhiét giam dau: Thudce tac dung truc tiép 1én co ché
gay s6t: Khi vi khuan, ndm, doc t6...(goi chung 1a chit gy sét - pyrogen ngoai lai) xAm nhap
vao co thé s& kich thich bach ciu san xuét cac chét gay sbt noi tai. Chat nay hoat hdéa men
cylo-oxygenase (COX), lam tong hop PG (nhit 1a PG E; va E,) tir acid arachidonic cta ving
dudi ddi. PG s& gay sbt do lam ting qua trinh tao nhiét (rung co, ting hd hép, ting chuyén
héa) va giam qua trinh thai nhi¢t (co mach da...). Thubc ha sbt do e ché COX lam giam
tong hop PG do d6 1am giam qua trinh gdy st nén c6 tac dung ha sbt. Thudc khong tic dong
1én nguyén nhan gay st nén chi cé tac dung diéu tri triéu chimg.

8.2. Phan loai céac thudc ha nhiét giam dau
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Nguoi ta phan loai dya trén tdc dung dugc ly hodc dua trén cAu trac hoa hoc cua
ching. C6 ba nhom sau:

- Nhom axit salixilix va cac dan xudt cta no.

- Nhom dan xuat ctia anilin.

- Nhom céc dén xuit cua pirazolon
8.2.1. Cac thubc ha nhiét nhom dan xuét ctia axit salixilic

COOR;¢

OR2 R]ZH, R2:H
R, = Na,R, = H

R] = H, R2 = COCH3
R, = Ca, R, = COCH,
R] = NHz, R2 =H

Tinh thé hinh kim, khong mau, n he, 6ng anh, khong mui, vi chua va hoi ngot, kho
tan trong nudc. Do kich ng manh niém mac nén khéng dung dé udng. Dung ngoai da, dung
dich 10% dé chira chai chan, hot com, nim da...

Pic diém tac dung:

- Tac dung ha sbt va giam dau trong vong 1 - 4 gio véi lidu 500 mg/lan. Khong giy
ha than nhiét.

- Tac dung chéng viém: chi c6 tac dung khi dung liéu cao, trén 3g/ngay. Liéu thap
chi1 yéu 13 ha sdt va giam dau.

Niém mac da day - rudt san xuét ra PG, dic biét 1a PG E 2, ¢6 tac dung lam tang tao
chat nhay va co thé 1a ca kich thich phan bao dé thay thé cac té bao bi pha huy. Nhu vay, vai
trd cua PGE 1a dé bao vé niém mac duong tiéu héa. Aspirin va cac thudc chéng viém phi
steroid n61 chung, véi mirc do khac nhau, trc ché cyclooxygenase, lam gidm PG , tao diéu
kién cho HCI va pepsin cua dich vi gy tén thuong cho niém mac sau khi "hang rao" bao vé
bi suy yéu. Vi vy, khong duoc ding thudc cho nhitng ngudi co tién st loét da day va phai

uong thudc sau bira an.
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8.2.2. Cac thudc ha nhiét giam dau thudce dan xut cua anilin
Cac din xuit cta anilin da duoc st dung lam thubc ha sbt giam dau bao gém

acetanilit (17-6), N-acetyl-p-amino-phenol (17-7, paracetamol) va phenaxetine (17-8).
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R NHCOCH;

17-6,R = H
17-7,R = OH
17-8,R = OC2H5

- Dugc dong hoc: Hap thu nhanh qua éng tiéu hoa, sinh kha dung 13 80-90%, hau
nhu khéng gin vao protein huyét twong. Chuyén hoa 16n ¢ gan va mot phan nhé & than, cho
cac dan xudt glucuro va sulfo-hop, thai trir qua than.

- Pic diém tac dung: Khac véi cac din xut trén, cac dan xuét anilin chi ¢ tac dung
ha sbt va giam dau twong ty nhu aspirin, khong cé tac dung chdng viém va thai trir acid uric,
khong kich tmg tiéu hoa, khong anh hudng dén tiéu cau va dong mau.

- Poc tinh: V6i lidu diéu tri hau nhu khong o tac dung phu, khong gy ton thuong
duong tiéu hoa, khong giy mat thing bang kiém toan, khong giy roi loan dong mau. Tuy
nhién, khi ding liéu cao (>10g) sau thoi gian tiém tang 24 gid, xuét hién hoai tir t& bao gan
c6 thé tién trién dén chét sau 5-6 ngay. Nguyén nhan 14 paracetamol bi oxy hoa ¢ gan cho N-
acetyl parabenzoquinonimin. Binh thudng, chuyén hoéa nay bi khir doc ngay bang lién hop
cac glutathion cta gan. Nhung khi dung liéu cao, N-acetyl parabenzo quinonimin qué thira
s& gin vao protein cua t& bao gan va gay hoai tir t& bao. Biéu hién bang dau ha sudn phai,
gan to, vang da, hon mé gan, toan mau, GPT, GOT va LDH déu tang. Bénh nhan thuong
chét sau 6-7 ngay. Néu diéu trj som bang N-acetyl-cystein (NAC) 1a tién chét cua glutathion,
bénh nhan c6 thé qua khoi, néu sau 36 gid gan di bi ton thuong thi két qua diéu tri s& kém.

Tdng hop paracetamol:
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Trong phong thi nghiém:
5-10°C
55-60°C
HO NO + NaZS + H20 > HO

\ /

+ Nazszo?, + NaOH
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HO NO
: tan trong Na,S (NaOH + S bot) vi c6 du NaOH, dun s6i1 thu dugc dung

dich, sau d6 1am lanh dén 55-60°C va cho chét phan tmg vao:

Néu t” thap hon, phan tmg chi dung lai & -NHOH con néu nhiét d6 cao hon thi
NH, bi oxi héa thanh C=NH — CO

80-90°C
HO NH, + Ac,0 — > HO NHCOCH;

+ AcOH
Néu nhiét d6 thap thi phan Gng xay ra rit 1au vi Ac,O khoéng s6i nhung néu nhiét do
cao thi NH, bj oxi héa. Do d0, dé ting téc do phan tng 1am s6i phan tng 1én vai phit sau d6
nhiét tda ra cia phan g s€ lam phan ing xay ra nhanh hon.

8.2.3. Cac thudc ha nhiét giam dau thudce dan xuét pirazolon

R CHs
179, R = H
0 _N—CHs  17-10,R = N(CHy),
\ 17-11, R = N(CH3)CH,SO;Na
CeHs

Tdong hop phenazone (17-9):

207



CHs CHa CHs

t0 \

o (H,0 + C,Hs0H) © N = o AN
N N
G NH, |
=
O/ \OC2H5 HN CeHs CeHs
CGH5 CH3
o) N——CHj Or (CH3),SO4
e
N
CeHs
17-9
phenazone

Tdng hop aminophenazone 17-10:
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