DUQC LY HOC 2007 - PAI HOC Y HA NOI

(SACH DUNG CHO SINH VIEN HE BAC SI PA KHOA)

Bai 1: DAl CUONG VE DUGC PONG HOC

MUC TIEU HOC TAP: Sau khi hoc xong bai nay, sinh vién c6 kha nang:
1. Phan tich duoc qud trinh hdp thu va phdn phoi thuoc trong co thé.

2. Néu duoc y nghia ciia cdc théng so duoc dong hoc cia cdc qud trinh hdp thu va phdn
phoi thuoc.

Néu duoc y nghia ciia viéc gan thudc vao protein huyét tuong.
Trinh bay duoc nhiing qud trinh va y nghia cia sw chuyén héa thudc trong co thé.

5. Kéra duoc y nghia thong sé duoc dong hoc vé hé sé thanh thdi, t/2 va cdc duong thdi trir
thuoc khdi co thé.

Duoc dong hoc (Pharmacokinetics) nghién cttu cdc qud trinh chuyén van cta thudc tir Iic duoc
hap thu vao co thé cho dén khi bi thai trir hoan toan (H ). Cdc qu4 trinh d6 1a:

- Su hép thu (Absorption)

- Su phan phdi (Distribution)

- Su chuyén héa (Metabolism)
- Su thai trir (Excretion)

Mau Mo
Thudc - protein Du trit
Hap thu T

ong, boi... i
uong 01\) Protein
¢ T~ 7
THUOC T- Relc

—» THUOC(T) —» Re—y __} Tac dung
t/m ¢

Chuyén héa

M «——¢hat chuyén %éa (M)

/

Thai Yrir

Hinh 1.1. Su chuyén van ciia thudc trong co thé

Dé thuc hién dugc nhiing qu4 trinh nay, thudc phai vuot qua cdc mang t€ bo. Vi the trudc khi
nghién ctiu 4 qu4 trinh ndy, cin nhic lai cdc co ché van chuyén thudc qua mang sinh hoc va cic
dac tinh 1y héa ctia thudce va mang sinh hoc ¢6 anh huédng dén céc qua trinh van chuyén dé.
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1. CAC CACH VAN CHUYEN THUGC QUA MANG SINH HOC

1.1.  Pac tinh Iy hoa cua thuoc

- Thudc 1a cdc phan tir thudong ¢6 trong lugng phan tir Py, < 600. Chiing déu 1a cdc acid hoic céc
base yéu.

- Kich thu6c phan tir chia thudc c6 thé thay déi tir rat nho (P, = 7 nhu ion lithi) cho tdi rat 16n
(nhu alteplase- tPA- 1a protein c¢6 Py, = 59.050). Tuy nhién, da s6 c6 Py, tir 100- 1000. Dé gin
"khit" vao 1 loai receptor, phan tir thudc can dat dugc mot kich ¢d duy nhdt du voi kich thudc ciia
receptor ddc hiéu dé thudc khong gan duoc vao céc receptor khac (mang tinh chon loc). Kinh
nghiém cho thdy P,, nho nhit phai dat khoang 100 va khong qua 1000, vi 16n qua thi khong qua
duoc cdc mang sinh hoc dé t6i noi tdc dung.

Mot 56 thuoe la acid yéu: 1a phan tir trung tinh c6 thé phan ly thuan nghich thinh mot anion (dién
tich (-)) va mot proton (H™).

CH,0,COOH < C,H,0,COO" + H'
Aspirin trung tinh ~ Aspirin anion Proton

Mot s6 thuoc la base yéu: 1a mot phan tir trung tinh c6 thé tao thanh mot cation (dién tich (+))
bang céach két hop véi 1 proton:

C,,H,,CIN,NH;" = C,H,CIN,NH, + H
Pyrimethamin cation Pyrimethamin Proton
trung tinh
- C4c phan tir thuoc duoc san xudt duéi cic dang bao ché khic nhau dé:
e Tan duoc trong nudc (dich tiéu héa, dich khe), do dé dé duoc hdp thu.

e Tan duoc trong mé dé tham qua duoc mang té"bao gdy ra duoc tac dung duoc 1y vi mang té
bao chita nhiéu phospholipid .

Vi vay dé dugc hdp thu vao t€ bao thuan lgi nhat, thudc cdn c6 mot ty 1é tan trong nuéc/ tan trong
md thich hop.

- Céc phan tlr thu6c con duoc dic trung boi hang s6 phan ly pKa

pKa duoc suy ra tir phuong trinh Hend erson- HasselbACh:
dang ion héa

pH = pKa + log
dang khong ion héa
Cho 1 acid:
nong do phan tu

pKa =pH + log
nong do ion
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Cho 1 base:
nong do ion
pKa =pH + log

nong do phan ti
K la hdang s6 phdn ly cua 1 acid; pKa = - logKa
pKa ding cho cd acid va base. pKa +pKb=14

Mot acid hitu co c6 pKa thap 1a 1 acid manh va ngugc lai. Mot base ¢6 pKa thap la 1 base yéu, va
nguoc lai.

N6i mot cach khéc, khi mot thudc ¢6 hang s6 pKa bang véi pH ciia moi trudng thi 50% thudc ¢
& dang ion héa (khong khuéch tén duoc qua mang) va 50% & dang khong ion héa (c6 thé khuéch
tan dugc). Vi khi d6, nong do phan ti/ nong do ion= 1 valog 1 = 0.

N6i chung, mot thuéc phdn tan tot, dé duogc hdp thu khi

. C6 trong lugng phan tir thap

o It bi ion héa: phu thuodc vao hing s6 phan ly (pKa) ctia thuéc va pH ctia moi trudng.
o Dé tan trong dich tiéu héa (tan trong nudc)

o Do hoa tan trong lipid cao dé qua mang cua t€ bao

1.2. Van chuyén thuéc bang cach loc

Nhiing thudc c6 trong luong phdn it thdp (100- 200), tan duogc trong nudc nhung khong tan duoc
trong m& s& chui qua cdc 6ng dan (d=4- 40 A) ctia mang sinh hoc do su chénh léch ap luc thuy
tinh. 6ng dan cua mao mach co van c6 duong kinh 1a 30 A, ctia mao mach nao 1a 7- 9A, vi the
nhiéu thudc khong vao duoc than kinh trung uong.

1.3. Van chuyén bang khuéch tan thu déng (theo bac thang néng do).

Nhing phan tir thudc tan dugc trong nuéc/ md sé chuyén qua mang tir noi c6 nong do cao sang
noi ¢6 nong do thap.

Diéu kién ctia su khuéch tan thu dong 1a thudc it bi ion hod va c¢é nong do cao & bé mdt mang.
Chat ion héa s& dé tan trong nudc, con chit khong ion héa sé tan dugc trong md va dé hap thu
qua mang.

Su khuéch tén cta acid va base yéu phu thuoc vao hing s6 phan ly pKa cua thudc va pH cia moi
truong.

Thi du: khi uéng 1 thudc 1a acid yéu, c6 pKa = 4, gian 1 da day c6 pH= 1 va gian 2 1a huyét
tuong c6 pH =7 (H.1)
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Gian 2 Gian 1
pH="7 pH=1
pKa=4
1000 R-COO +H* R- COO + H* 1

2 T{l
I R- C(IOH T R- COO 1000
——

Hinh 1.2: Su khuéch tan qua mang
Ap dung phuong trinh Henderson - Hasselbach, ta c6:
O gian 1 (da day):

[ R- COOH |
log =4 -1=3;Logcta3=1000
[R-COO ]
0 gian 2 (mau):
[ R- COOH |
log =4-7=-3;Logcuta-3=1/1000
[R-COO ]

Vi chi phan khong ion héa va ¢6 nong do cao méi khuéch tan dugc qua mang cho nén acid nay sé
chuyén tir gian 1 (da day) sang gian 2 (m4u) va duoc hip thu.

Tri s6 pKa ctia mot s6 thudc 1a acid yéu va base yéu duge g hi 6 bangl. Nén nhé rang base c6 pKa
cao 1a base manh va acid c6 pKa cao la acid yéu.

Bang 1.1: Tri s6 pKa cia moét so thudc la acid va base yéu

(¢ nhiét do 25°C)

Acid yéu pKa | Base yéu pKa
Salicylic acid 3.00 | Reserpin 6.6
Acetylsalicylic acid 3.49 | Codein 7.9
Sulfadiazin 6.48 | Quinin 8.4
Barbital 7.91 | Procain 8.8
Boric acid 9.24 | Atropin 9.65

Su ion hoa ctia thudc con phu thuoc vao pH moi truong.
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Bang 1.2: Anh huéng cia pH dén su ion héa cua salicylic acid

copKa=3
pH % khong ion hoa
1 99,0
2 90,9
3 50,0
4 9,09
5 0,99
6 0,10

Nhu vay, salicylic acid (aspirin) dugc hap thu nhiéu & da day va phan trén cta 6ng tiéu héa. Qua

bang nay cho thdy khi bi ngd doc thudc, muén ngan can hap thu hoac thuéc da bi hap thu ra

ngoai, ta c6 thé thay ddi pH clia moi trudng.

Thi du phenobarbital (Luminal, Gardenal) 1a mot acid yéu c¢6 pKa = 7,2; nu6c ti€u binh thudng

c6 pH ciing bing 7,2 nén phenobarbital bi ion héa 50%. Khi nang pH ctia nudc tiéu lén 8, do ion

héa ctia thuoc sé 1a 86%, do d6 thudc khong thadm duge vao t€ ba o. Diéu nay da dugc dung trong
diéu tri nhiém doc phenobarbital: truyén dung dich NaHCO , 1,4% dé base héa nuéc tiéu, thuoc
s€ bi tang thai trur.

Doi v6i mot chat khi (thi du thuéc mé bay hoi), su khuéch tan tir khong khi phé nang vao mau

phu thudc vao ap luc riéng phan cua chat khi gdy mé c6 trong khong khi thd vao va do hoa tan
ctia khi mé trong mau.

1.4. Van chuyén tich cuc

Van chuyén tich cuc 12 su tai thudc tir bén nay sang bén kia mang sinh hoc nhd mot "chat van

chuyén" (carrier) dac hiéu c6 sin trong mang sinh hoc.

* Pac diém cla su van chuyén nay la:

- C6 tinh bao hoa: do s6 lugng carrier c6 han

- C6 tinh dac hiéu: moi carrier chi tao phiic véi vai chat c6 céu tric dac hiéu véi nd.

- C6 tinh canh tranh: cdc thudc c6 cdu tric gan giong nhau c6 thé gin canh tranh vé6i 1 carrier,
chét nao ¢6 4i luc manh hon s& gin dugc nhiéu hon.

- C6 thé bi tic ché: mot s6 thude (nhu actinomycin D) 1am carrier gidm kha nang gan thudc dé

van chuyén.

* Hinh thic van chuyén: c6 hai cdch
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- Van chuyén thuan loi (Van chuyén tich cuc thit phat) : khi kém theo carrier lai c6 ca su chénh
lech bac thang néng do, vi vay su van chuyén nay khong can nang luong. Thi du van chuyén
glucose, pyramidon theo bac thang nong do ctia Na *

- Van chuyén tich cuc thuc thu (Van chuyén tich cuc nguyén phat): 1a van chuyén di ngugc bac
thang nong do, tir noi c6 nong do thap sang noi ¢ néng dod cao hon. Vi vay doi hoi phai ¢6 nang
luong dugc cung cip do ATP thuy phan, thuong dugc goi 1a cdc "bom", thi du su van chuyén clia
Na'*, K*, Ca™ I', acid amin.
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Hinh 1.3. C4c cdch van chuyén thudc qua mang sinh hoc

2. CAC QUA TRINH DUGC BPONG HOC
2.1.  Su hép thu

Hap thu 12 su van chuyén thudc tit noi dung thudc (u6ng, tiém) vao mau dé roi di khap co thé, t6i
noi tic dung. Nhu vay su hap thu s€ phu thudc vao:

- Do hoa tan clia thudc. Thudc dung dudi dang dung dich nuéc dé hap thu hon dang diu, dich
treo hoac dang ciing

- pH tai chd hap thu vi ¢6 anh huéng dén do ion héa va do tan cua thudc.

- Nong do cta thuoc. Nong do cang cao cang hap thu nhanh.

- Tuan hoan tai viing hdp thu: can g nhi€éu mach, cang hap thu nhanh.

- Dién tich viing hap thu. Phdi, niém mac rudt c6 dién tich 16n, hap thu nhanh.

T nhitng yéu t6 d6 cho thdy duong dia thuéc vao co thé s& c6 anh hudng 16n dén su hap thu.
Ngoai trir duong tiém tinh mach, trong qua trinh hap thu vao vong tuan hoan, mot phan thudc sé
bi pha huy do cdc enzym ctia dudng tiéu héa, clia té bao rudt va dac biét 1a & gan, noi c6 ai luc
v6i nhiéu thuéc. Phan thudc bi phd huy truéc khi vao vong tudn hoan duoc goi la "first pass
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metabolism" (chuyén héa do hip thu hay chuyén héa qua gan lan thit nhat vi thuong 13 udng
thudc). Phan vao dugc tudn hoan mdéi phat huy tic dung duoc 1y, duoc goi l1a sinh khd dung
(bioavailability) ctia thudc (xin xem & phan sau)

Sau day s& diém qua cdc duong dung thudc thong thudng v a cdc dac diém cua ching.
2.1.1. Qua duong tiéu héa
Uu diém la dé& ding vi 12 dudng hap thu tu nhién.

Nhuoc diém 12 bi c4c enzym tiéu héa pha huy hodc thudc tao phitc v6i thic dn 1am cham hap thu.
Doi khi thudc kich thich niém mac tiéu hoa, gay viém loét

2.1.1.1. Qua niém mac miéng: thuéc ngdm dudi ludi

Do thudc vio thang vong tudn hoan nén khong bi dich vi pha huy, khong bi chuyén héa qua gan
lan thd nhat

2.1.1.2. Thuéc udng

Thudc s& qua da day va qua rudt véi cac dac diém sau:

* (O da day:

- C6 pH = 1- 3 nén chi hdp thu cac acid yéu, it bi ion hda, nhu aspirin, phenylbutazon, barbiturat.

- N6i chung it hap thu vi niém mac it mach mdu, lai chita nhiéu cholesterol, thoi gian thudc & da
day khong lau.

- Khi d6i hap thu nhanh hon, nhung dé bi kich thich
# O ruot non:

La noi hip thu cht yéu vi ¢6 dién tich hap thu rat rong (> 40 m %), lai duoc tu6i mau nhiéu, pH
tang dan tGi base (pH tir 6 dén 8).

- Thuoc it bi ion héa nhung néu it hoac khong tan trong lipid (sulfaguanidin, streptomycin) thi it
dugc hép thu.

- Thuéc mang amin bac 4 sé€ bi ion héa manh kho hép thu, thi du cac loai cura.
- C4c anion sulfat SO, ~ khong duoc hip thu: MgSO,, Na,SO, chi c6 tac dung tay.
2.1.1.3. Thuéc ddt truc trang

Khi khong dung duong uéng dugce (do non, do hon mé, hoac & tré em) thi c6 da ng thudce dat vao
hau mon. Khong bi enzym tiéu héa pha huy, khoang 50% thudc hap thu qua truc trang sé qua
gan, chiu chuyén héa ban dau.

Nhuoc diém 1a hap thu khong hoan toan va c6 thé gay kich tng niém mac hau mon.
2.1.2. Thuéc tiém
- Tiém duéi da: do ¢6 nhiéu soi than kinh cam gidc nén dau, it mach méu nén thuoc hip thu cham

- Tiem bép: khic phuc duoc hai nhugc diém trén cla tiém dudi da - mot sd thudc c6 thé gay hoai
tlr co nhu ouabain, calci clorid thi khong duoc tiém bap.
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- Tiém tinh mach: thudc hap thu nhanh, hoan toan, c6 thé diéu chinh liéu duoc nhanh. Dung tiém
céc dung dich nuéc hodc cdc chét kich ting khong tiém bap duoc vi 1ong mach it nhay cam va
mau pha loang thuéc nhanh néu tiém cham.

Thudc tan trong dau, thudc lam két tia céc thanh phan ctia méau h ay thuéc lam tan hong cau déu
khong duogc tiém mach mau.

2.1.3. Thuéc diung ngoai

- Thidm qua niém mac: thudc c6 thé boi, nhd giot vao niém mac miii, hong, am dao, bang quang
d€ diéu tri tai chd. Doi khi, do thuoc th&m nhanh, lai truc ti€p vao mdu, khong bi ¢ 4c enzym phd
huy trong qud trinh hap thu nén van c6 tic dung toan than: ADH dang bot xong miii; thudc té
(lidocain, cocain) boi tai chd, c6 thé hip thu, gay doc toan than.

- Qua da: it thudc c6 thé thim qua dugc da lanh. Céc thudc diing ngoai (thudc md, thud ¢ xoa bép,
cao dan) c6 tac dung nong tai chd dé sat khudn, chéng ndm, giam dau.

Tuy nhién, khi da bi tén thuong, viém nhiém, bong... thudc c6 thé dugc hip thu. Mot s6 chit doc
dé tan trong m& c6 thé thaim qua da gay doc toan than (thudc trir sau lan hitu co, chat doc cong
nghiép anilin)

Gift 4m noi boi thudc (bang ép), xoa bop, dung thudc gidn mach tai chd, dung phuong phép ion -
di (iontophoresis) déu lam tang ngdm thudc qua da.

Hién c6 dang thudc cao ddn mdi, lam giai phéng thuéc cham va déu qua da, duy tri du gc luong
thuéc 6n dinh trong mdu: cao dan scopolamin, estrogen, nitrit

Da tré so sinh va tré nhd, c6 16p simg mong manh, tinh thAm manh, dé bi kich tng cho nén cin
than trong khi st dung, han ché& dién tich boi thudc.

- Thu6c nho mat: chl yéu la tic dung tai chd. Khi thudc chay qua 6ng miii - 1& dé xudng niém
mac miii, thuoc ¢ thé dugc hap thu truc ti€p vio mdu, gay tic dung khong mong muon.

2.14. Cdc duong khdc

- Qua phdi: cdc chat khi va céc thudc bay hoi ¢6 thé duoc hap thu qua cic t€ bao biéu mo phé
nang, niém mac dudng ho hap. Vi dién tich rong (80 - 100 m?) nén hdp thu nhanh. Pay 1a dudong
hép thu va thai trir chinh cua thu6c mé hoi. Sy hap thu phu thudc vao nong do thuéc mé trong
khong khi thd vao, su thong khi ho hdp, do hoa tan cua thu6c mé trong mau ( hay hé s6 phan ly
mau: khi L)

Mot s6 thude c6 thé dung dudi dang phun suong dé diéu tri tai chd (hen phé quén).

- Tiem tuy song: thudng tiém vao khoang dudi nhén hodc ngoai mang clng dé gay té ving thip
(chi dudi, khung chau) bang dung dich ¢6 ty trong cao (hyperbaric solution) hon dich ndo tuy.
2.1.5. Thong sé duoc dong hoc cua su hdp thu: sinh khd dung (F)

2.1.5.1. Pinh nghia:

Sinh khd dung F (bioavailability) la ty 1é phdn tram luong thudc vao duoc vong tudn hoan ¢ dang
con hoat tinh va vén toc hdp thu t huéc (biéu hién qua C,,,vaT,, ) so vdi liéu da dung. Sinh kha
dung phan anh sy hap thu thudc.

2.1.5.2. Y nghia

max.
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- Khi thay déi t4 duoc, cdch bao ché thudc s& 1am thay déi do hoa tan cha thudc (hoat chat) va
lam thay déi F clia thudc. Nhu vay, 2 dang bao ch € clia ciing mot san phdm c6 thé c6 2 sinh kha
dung khéc nhau. Khéi niém twong duong sinh hoc (bioequivalence) ding dé so sanh cic F cua
cac dang bao ch€ khac nhau cua 1 hoat chat: F /F,.

- Khi thay déi c4u triic héa hoc, ¢6 thé 1am F thay déi:

Ampicilin ¢6 F = 50%

Amoxicilin (gdn thém nhém OH) ¢6 F = 95%

- Su chuyén héa thudc khi qua gan lan thi nhat, hay chuyén héa true khi vao tudn hoan (first
pass metabolism) 1am gidm sinh kha dung ctia thudc. Song doi khi vi thudc qua gan lai c6 thé
duoc chuyén héa thanh chat c6 hoat tinh nén tuy sinh kha dung ctia dudng uong 12 thdp nhung tac
dung dugc 1y lai khong kém duong tiém chich tinh mach. Thi du propranolol c¢6 sinh kha dung
theo dudng uong 132 30% nhung & gan né duoc chuyén héa thanh 4 - OH propranolol vain c6 hoat
tinh nhu propranolol.

- C4c y€u t6 1am thay d6i F do ngudi ding thudc:

. Thitc an 1am thay déi pH hoac nhu dong cia dudng tiéu héa.
. Tudi (tré em, nguoi gid): thay déi hoat dong clia c4c enzym.
. Tinh trang bénh ly: tdo bon, tiéu chay, suy gan.

. Tuong tdc thudc: hai thudc c6 thé tranh chap tai noi hap thu hodc 1am thay doi do tan, do phan
ly ctia nhau.

2.2.  Su phan phoi
Sau khi dugc hap thu vao mdu, mot phan thudc s& gan vao protein cta huyét tuong (cdc protein
trong t&€ bao cling gin thudc), phan thude tu do khong g 4n vao protein s& qua duoc thanh mach dé
chuyén vao cidc mo, vao noi tic dung (céc receptor), vao mo du trit, hodc bi chuyén héa rdi thai
trir (H,). Giita néng do thuoc tu do (T) va phic hop protein - thuéc (P- T) ludn ¢6 su can bang
dong:
—>

T+P <— P-T
Qua trinh phan phéi thudc phu thudc nhi€u vao tuan hoan khu vuc. Tuy theo su tudi mau, thudng
chia co thé thanh 3 gian (H,)

Gian Il Gianl Gian Il
Co quan dugc tudi S Huyet S Co quan dugc tudi
mau nhiéu: tim, than, ﬁ'ﬁg <“T4u ft hon: m6 ma,
gan, ndo, phoi da, co
Hinh 1.4. Hé phan phoi thube3-sian

Hai loai yéu t6 c6 anh hudng dén su phan phdéi thudc trong co thé:
- V& phia co thé: tinh chat mang t& bao, mang mao mach, s6 lugng vi tri gin thudc va pH clia moi
truong.

- V& phia thuéc: trong luong phan tt, ty 1€ tan trong nuéc va trong lipid, tinh acid hay base, do
ion hoéa, ai luc cta thudc véi receptor.
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2.2.1. Su gdn thudc vao protein huyét tuong

2.2.1.1. Vi tri gan: phan 16n gan vao albumin huyét tuong (cdc thudc 1a acid yéu) va vao o,
glycoprotein (cdc thudc 12 base yéu) theo cach gén thuan nghich .

2.2.1.2.Ty I¢é gdn: tuy theo 4i luc cla ting loai thudc véi protein huyét twong(bang 1)

Bang 1.3: Ty lé gin thudc vao protein huyét tuong

Ty ¢ gian thudc véi protein huyét tuong
Thudc la acid yéu Thuoc la base yéu
75-100%: 75- 100%:
Phenylbutazon, Diazepam
Warfarin Digitoxin
Phenytoin Clopromazin
Aspirin Erythromycin
25-75%: 25-75%:
Benzylpenicilin Cloroquin
Methotrexat Morphin
Khong gan: Khong gén:
Ethosuximid Isoniasid
Ouabain

Su géan thudc vao protein huyét tuong phu thuoc vao 3 yéu to:
- S6 lugng vi tri gan thudc trén protein huyét tuong

- Né6ng do phan tir chia céc protein gan thuoe

- Hang s6 gan thudc hodc hing s6 ai luc gan thudc

2.2.1.3.Y nghia ciia viéc gdn thudc vao protein huyét tuong

- Lam dé hap thu, cham thai trir vi protein mau cao nén tai noi hap thu, thudc s&€ dugc kéo nhanh
vao mach.

- Protein huyét tuong 12 chat dém, 1a kho du trit thudc, sau khi gan thudc, s& giai phong tir tir
thuoc ra dang tu do va chi c6 dang tu do méi qua dugc cic mang sinh hoc dé phét huy tic dung
duoc ly.
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- Nong do thudc tu do trong huyét tuong va ngoai dich k& luon & trang thdi can bang. Khi nong
do thuoc & dich k& gidm, thuoc & huyét tuong sé di ra, protein gian thudc s& nha thudc dé giit ¢ an
bang.

- Nhiéu thudc c6 thé cing gan vao 1 vi tri clia protein huyét tuong, gy ra su tranh chip, phu
thudc vao 4i luc cta thude. Thudce bi ddy khoi protein sé ting tic dung, c6 thé gay doc. Thi du
trén nguoi dang diung tolbutamid dé diéu tri ddi thdo dudong, nay vi dau khép, dung thém
phenylbutazon, phenylbutazon s& ddy tolbutamid ra dang tu do, gay ha dudng huyét dot ngot.

C6 khi thudc ddy ca chat ndi sinh, gay tinh trang nhiém doc chat ndi sinh: salicylat ddy bilirubin,
sulfamid ha dudng huyét ddy insulin ra khai vi tri gin véi protein.

- Trong diéu tri, lic ddu dung liéu tan cong dé bao hoa cdc vi tri gan, sau d6 cho liéu duy tri dé
on dinh tac dung.

- Trong céc truong hop bénh 1y lam tang - giam lugng protein huyét tuong (nhu suy dinh dudng,
X0 gan, than hu, nguoi gia...), can hiéu chinh liéu thudc.

2.2.2. Su phdn phdi lai

Thuong gap véi cdc thudc tan nhiu trong md, cé tdc dung trén than kinh trung wong va ding
thudc theo dudng tinh mach. Thi du dién hinh ctia hién tugng nay 13 gay mé béng thiopental, mot
thudc tan nhiéu trong md. Vi ndo dugc tudi mau nhiéu, néng do thudc dat dugc t6i da trong nao
rdt nhanh. Khi ngiig tiém, nong do thiopental trong huyét tuong giam nhanh vi thudc khuéch tan
vao cac mo, dac biét 1a mo md. Nong do thudc trong nao giam theo nd ng do thudc trong huyét
twong. Vi vay khdi mé nhanh, nhung tdc dung mé khong lau. Khi cho céc liéu thudc b6 xung dé
duy tri mé, thudc tich lily nhiéu & mo6 md. Tir day thudc lai duoc gidi phéng lai vao mdu dé t6i
nao khi da ngimg cho thudc, lam cho tac dung ¢ ta thudc trd nén kéo dai.

2.2.3. Cdc phdn phdéi ddc biét
2.2.3.1. Vdn chuyén thuéc vao than kinh trung wong

Phuong thitc van chuyén: thudc phai vuot qua 3 "hang rao"

- T mao mach ndo vao mo than kinh (hang rao mdu - ndo): thudc tan nhiéu trong lipid thi dé
tham, thudc tan trong nudc rat khé vuot qua vi cac t€ bao than kinh dém (astrocyte - t€ bao hinh
sa0) nam rét st nhau, ngay tai mang ddy, ngoai ndi mo mao mach.

- Tt ddm r6i mang mach vao dich ndo tuy (hang rao mau - mang ndo hoac mau- dich nao tuy):
nhu hang rao trén; thudc can tan manh trong lipid.

- Tir dich ndo tuy vado mo than kinh (hang rao dich ndo tuy - ndo), thuc hién bang khuéch tin thu
dong.

Cdc yéu t6 quyét dinh toc do van chuyén thudc vao dich ndo tuy va ndo thi ciing giong nhu
nguyén tic thim qua mang sinh hoc, d6 1a:

- Miic do gin thudc vao protein huyét tuong
- Mtc do ion héa ctia phan thudc tu do (phu thudc vao pH va pKa)
- Hé s6 phan bg lipid/ nude cta phan thudc tu do khong ion héa (do tan trong lipid)

Thudc ra khoi dich ndo tuy duoc thuc hién m 6t phan bdi co ché van chuyén tich cuc trong ddm
r6i mang mach (mot hé thong van chuyén tich cuc cho cdc acid yéu va mot hé théng khic cho
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cac base yéu). Tl ndo, thuoc ra theo co ch€ khuéch tan thu dong, phu thuoc chi yéu vao do tan
trong lipid cta thudc.

Hang rao méu - ndo con phu thudc vao It tudi va vao trang thdi bénh 1y: & tré so sinh va tré nho,
lugng myelin con it, cdu tric "hang rao" con chua du "chat ch€" nén thudc dé khuéch tan dugc
vao ndo. Penicilin khong qua dugc mang nio binh thudng, nhung kh i bi viém, penicilin va nhiéu
thuoc khéc c6 thé qua dugc.

Hang rao mau ndo mang tinh chat mot hang rao lipid khong ¢6 6ng dan, vi vay, d6i véi nhiing
chat tan manh trong lipid, coi nhu khong c6 hang rao. Mot s6 vung nhoé ciia ndo nhu cac nhan bén
ctia ving dud6i doi, san nio that 4, tuyén ting va thuy sau tuyén yén ciing khong ¢4 hang rao.

K&t qua cua su van chuyén

- Cdc thudc tan nhiéu trong md& sé€ thdm rat nhanh vao ndo, nhung lai khong & lai dugc lau (xin
xem "su phan phoi lai").

Thudc bi ion héa nhiéu, khé tan trong md, khé tham vao than kinh trung uong: atropin sulfat,
mang amin bac 3, it ion héa, vao dugc TKTU’; con atropin methyl bromid, mang amin bac 4, ion
héa manh, khong vao dugc TKTU.

- C6 thé thay déi su phan phdi thudc gitta huyét twong va ndo bang thay ddi pH clia huyét tuong:
trong diéu tri ngd doc phenobarbital, truyén NaHCO , dé nang pH ctia méu (7,6) vuot Ién trén pH
cta dich ndo tay (7,3), lam cho néng do dang ion hda trong huyét tuong ctia phenobarbital tang
cao nong do dang khong ion hda giam thap sé kéo dang khong ion héa clia thudc tir dich ndo tuy
Va0 mau.

2.2.3.2.Vién chuyén thuéc qua rau thai

Phuong thuc

- Mao mach cua thai nhi ndm trong nhung mao duoc nhing trong hd mau cia me, vi vay giita
méu me va thai nhi ¢6 "hang rao rau thai". Tinh thim clia m ang mao mach thai nhi tang theo tudi
thai. Su tham thudc ciing theo quy luat chung:

- Céac thudc tan trong m& s€ khuéch tan thu dong: thuoc mé hoi, (protoxyd nito, halothan,
cyclopropan), thiopental.

- Van chuyén tich cuc: cdc acid amin, cac ion Ca ™, Mg*".
- Tham bao (pinocytosis) vdi cdc giot huyét twong clia me

Két qua

- Trr cac thudc tan trong nudc ¢6 trong luong phan tlr 16n trén 1000 (nhu dextran) va cdc amin
bac 4 (galanin, neostigmin) khong qua duoc rau thai, rat nhiéu thudc c6 thé vao duoc mau thai
nhi, gay nguy hiém cho thai (phenobarbital, sulfamid, morphin), vi vay, khong nén coi 1a cé
"hang rao rau thai".

- Luogng thudc gan vao protein- huyét twong mau me cao thi ndng do thudc tu do thap, chi ¢6
thuoc tu do ndy méi sang dugc méu con, tai diy mot phan thudc nay lai gan vao protein huyét
tuong mau con, vi vay ndng do thudc tu do trong mdu con cang thap. D€ dat dugc néng do thudc
tu do tuong duong nhu mau me, can khoang thoi gian t6i 40 phat. Vi du tiém thiopental cho me
trong thoi gian chuyén da, va sau 10 phiit me dé duoc thi nong do thiopental trong m4u con van
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chua dat dugc mitc mé, diéu d6 giai thich vi sao ba me di ngli ma lai c6 thé dé ra dita con vin con
thic.

- Ngoai ra, rau thai con ¢6 nhiéu enzym nhu cholinesterase, monoamin oxydase, hydroxylase ¢
thé chuyén hoa thudc, lam giam tac dung dé bao vé thai nhi.

2.2.4. Su tich luy thuéc

Mot s6 thudc hoac chat doc c6 mai lién két rat chat ché (thuong 1a lién két cong hoa tri) véi mot
s6 mo trong co thé va duoc giit lai rat 1au, hang thdng dén hang chuc nia m sau dung thudc, c6 khi
chi 1a 1 1an: DDT gan vao mo6 md, tetracyclin gan vao xuong, mam ring, As gan vao t€ bao

N

stng...

Mot so thudc tich lily trong co van va cédc t€ bao cia mo khac véi nong do cao hon trong mau.
Néu su gan thudc 1a thuan nghich thi thuoc sé lai dugc giai phong tir "kho du trit" vao mdu (xin
xem "su phan phoi lai"). Néng do quinacrin trong t€ bao gan khi ding thudc dai ngay c6 thé cao
hon néng do huyét twong vai tram 14an do t€ bao gan c6 qud trinh van chuyén tich cuc kéo
quinacrin vao trong té bao.

2.2.5. Thong s6 dwoc dong hoc ctia su phdn phoi: thé tich phdn phéi (Vd)

2.2.5.1. Pinh nghia

Thé tich phdan phoi biéu thi mot thé tich biéu kién (khong cé thuc) chita toan bo luong thuoc da
duoc dua vao co thé dé ¢é nong do bang nong dé thuoc trong huy ét tuong.

D

Vd = lit

Cp
D: liéu luong thudc dua vao co thé (mg) theo dudng tinh mach. Néu theo dudng khdc thi phai tinh
dén sinh kha dung : D x F
Cp: néng do thudc trong huyét twong do ngay sau khi phan phoi va trude khi thai trir.
Vd: thé tich khong c6 thuc, tinh bang L (lit) hoac L/ kg.
Thi du: mot ngudi nang 60 kg, c6 luong nudc trong ¢ thé 1a 36 L (60% trong luong co thé), da
uong 0,5 mg (500 pg) digoxin ¢6 F theo dudong udng 1a 0,7. Po néng do digoxin trong huyét
tuong thay Cp= 0,7 ng/ mL (0,0007 mg/ mL).
Vay: 0,5 x 0,7
Vd= —— =500L hoac 8,3 L/ kg

0,0007
Vd = 500L , 16n bang gan 14 1an lugng nudc trong co thé nén 1 thé tich biéu kién.
2.2.5.2. Nhdn xét va y nghia lam sang
- Vd nho nhat 1a bang thé tich huyét twong (3L hoic 0,04L/ kg). Khong c6 gi6i han trén cho Vd.
Vd cang 16n chiing té thudc cang gan nhiéu vao mo: diéu tri nhiém khuin xuong khép nén chon
khéng sinh thich hgp c6 Vd I6n.

- Khi biét Vd ctia thudc, c6 thé tinh dugc liéu cin ding dé dat nén g do huyét twong mong mudn:
D=Vd xCp

2.3.  Su chuyén héa thuoc
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2.3.1. Muc dich ciia chuyén héa thuéc:

D¢ thai trir chat la (thudc) ra khoi co thé. Nhung nhu ta da biét, thudc 1a nhitng phan tir tan duoc
trong md, khong bi ion hda, dé thAim qua mang t€ bao, gin vao prot ein huyét tuong va giit lai
trong co thé. Muon thai trlr, co thé phai chuyén héa nhitng thudc niy sao cho chiing tré nén céc
phiic hop ¢6 cuc, dé bi ion héa, do d6 trd nén it tan trong mé, khé gdn vao protein, khé tham vao
t¢’bao, va vi thé, tan hon & trong nudc, dé bi thai trir (qua than, qua phan). Néu khong c6 cic qua
trinh sinh chuyén héa, mot s6 thudc rat tan trong md (nhu pentothal) ¢6 thé bi giit lai trong co thé
hon 100 nam !

2.3.2. Noi chuyén héa va cdac enzym chinh xic tdac cho chuyén héa:
- Niém mac rudt: protease, lipase, decarboxylase

- Huyét thanh: esterase

- Phéi: oxydase

- Vi khuén ruot: reductase, decarboxylase

- Hé than kinh trung wong: monoaminoxydase, decarboxylase

- Gan: 12 noi chuyén héa chinh, chita hau hét cdc enzym tham gia chuyén héa thudc, sé trinh by
6 dudi day

2.3.3. Cdc phdn tng chuyén héa chinh

Mot chét A dugc dua vao co thé sé di theo 1 hodc cac con dudng sau:
- Puoc hip thu va théi trir khong bién do: bromid, lithi, saccharin.

- Chuyén héa thanh chat B (pha I), r6i chat C (pha IT) va thai trix

- Chuyén héa thanh chat D ( pha II) r6i thai trix

Chat A c6 thé c6 hodc khong c6 hoat tinh, sinh ra chit B khong c6 hodc ¢6 hoat tinh. Chat C va D
luon 1a chat khong c6 hoat tinh sinh hoc. Mot chat me A c6 thé sinh ra nhiéu chat chuyén héa
loai B hoac C.

Hap thu Sinh chuyén hoa Thai trix

Phal Pha Il
A
B
A B >< Tan trong
Tan trong C C nudc
mdo . D D
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Hinh 1.5. Céc phan ting chuyén héa thudc duoc ph an lam 2 pha
2.3.3.1. Cdc phan iing o pha |

Qua pha nay, thudc dang & dang tan duoc trong md s€ trG nén cé cuc hon, dé tan trong nudc
hon. Nhung vé mat tdc dung sinh hoc, thudc c6 thé mat hoat tinh, hodc chi gidm hoat tinh, hoac
doi khi la tang hoat tinh, tré nén c6 hoat tinh.

Mot s6 thi du:
Oxy khtr
+ Prontosil » Sulfanilamid
(khong hoat tinh (c6 hoat tinh)
"tién thuoc")
oxy hoa
+ Phenylbutazon exyphenbutazon
(c6 hoat tinh) (con hoat tinh)
thuy phan
+ Acetylcholin » Cholin + A.acetic
(c6 hoat tinh) (mat hoat tinh)

Céc phan tng chinh & pha nay gom:

- Phan ting oxy héa: la phan tng rat thuong gap, duoc xtc tac bdi cac enzym clia microsom gan,
dac biét 1a hemoprotein, cytocrom P .

- Phan tng thuy phan do cac enzym esterase, amidase, protease... Ngoai gan, huyét thanh va cac
mo khac (phdi, than...) ciing c6 cdc enzym nay.

- Phan tng khir.
Phan tng oxy hda

Pay 12 phan ting phé bién nhat, dugc xiic tdc bdi cic enzym oxy hoéa (mixed - function oxydase
enzym system- mfO), thdy c6 nhiéu trong microsom gan, dac biét 1a ho enzym cytochrom P 5,
(Cyt- P,y), 1a cac protein mang cé chita hem (hemoprotein) khu trd & lugi ndi bao nhan cua té
bao gan va vai mo khdc. Trong co thé ngudi hién da thdy c6 t6i 17 typ va rat nhiéu duéi typ
cytochrom P,,, tham gia chuyén héa cdc chit noi sinh va ngoai sinh tir moi trudng, thudc. Phan
ting oxy hoa loai nay doi hoi NADPH va O, theo phéc do6 sau:

Co chat Co chat (R- OH)

(RH) oxy hoa
Cytochrom P,
b / >\HZO
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NADPH + H* NADP*

Phan ting duoc thuc hién theo nhiéu budc:

1) Co chét (thudc , RH) phén ting véi dang oxy héa ctia Cyt P 5, (Fe™) tao thanh phiic hop RH-
P, (Fe™)

2) Phiic hop RH- P,., (Fe*™) nhan 1 electron tir NADPH, bj khir thanh RH - P, (Fe>)

3) Sau dé, phitc hop RH- P, (Fe*") phan ting vé6i 1 phan tit oxy va 1 electron thit 2 tit NADPH
dé tao thanh phitc hgp oxy hoat héa.

4) Cuodi cung, 1 nguyén tir oxy duoc giai phong, tao H,0. Con nguyén tir oxy thit 2 s€ oxy hda
co chat (thuoc): RH — ROH, va Cyt.P,, duoc tai tao.

Qua trinh phan tng duoc tém tat & so do sau:

NADP NADPH
_>—/.
Flavoprotein Flavoprotein
{dang khir) {dang oxy hoa)

Hinh 1.6: So d6 oxy hoéa thudc cta cytocrom P 5,

Phan ing khir
Khtr cic dan xuat nitro, cdc aldehyd, carbonyl boi cdc enzym nitroreductase, azoreductase,
dehydrogenase... (bang 1.4)

Phan tng thuy phan

Céac duong noi este va amid bi thuy phan bdi cac enzym esterase, amidase c6 trong huyét tuong,
gan, thanh rudt va cic mo khac (bang 1.4)
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Bang 1.4: Cac phan ting chinh trong chuyén héa thuoc & pha I

Loai phan tng Phan tng Thi du cac thuéc
1. Phdn iing oxy
hoa
- N-matalkyl RNHCH, — R- NH, + CH,0 Imipramin, diazepam,
morphin, codein,
- N- oxy héa Clorpheniramin,
R-NH, — R - NHOH dapson
OH .
-Méit amin oxy héa | Diazepam,
R- CHCH, — R- G- CH, - R- ¢- CH, amphetamin
NH, NH, O + NH, Tolbutamid,
ibuprofen,
Hydroxy héa mach cy.closporm,
thang R- CH,- CH,; — R- CH,- CH, midazolam
H
2. Phdn itng khir
Prontosil, tartrazin
- Azo- khtr RN=NR,—RNH- NHR,—»RNH,+R ,NH,
Nitrobenzen,
chloramphenicol,
- Nitro- khir RNO, - RNO -RNHOH —R-NH, clorazepam, dantrolen

Methadon, naloxon

- Carbonyl- khur R- ﬁR' — R- cfHR'
O OH

3. Phdn ing thity Procain,
phdn succinylcholin,
aspirin, clofibrat

- Céc este R,COOR, —> R,COOH + R,0H

Procainamid
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lidocain,
indomethacin
RCONHR, - RCOOH + R ,NH,

- Cac amid

2.3.3.2. Cdc phdn ting ¢ pha Il

Céc chét di qua pha nay dé trd thanh céc phiic hop khong con hoat tinh, tan dé trong nudc va bi
thai trir. Tuy vay, 6 pha nay, sulfanilamid bi acetyl héa lai tr&é nén kho tan trong nudc, két thanh
tinh thé trong 6ng than, gay d4i mau hodc vo niéu.

Céc phan tng & pha II déu la cic phan tng lién hop: mot phan tir noi sinh (acid glucuronic,
glutathion, sulfat, glycin, acetyl) s& ghép v6i mot nhém héa hoc ctia thude dé tao thanh céc phic
hop tan manh trong nuGc. Thong thudng, cdc phan ting & pha I s€ tao ra cic nhém chiic phan can
thiét cho cac phan tng & pha II, d6 1a cac nhém - OH, -COOH, -NH,, -SH...

Céc phan ting chinh: cdc phan tng lién hop véi acid glucuronic, acid sulfuric, acid amin (chu yéu
la glycin), phan tng acetyl héa, methyl hda. Cac phan tng nay doi hoi ndng luong va co chdt noi
sinh, d6 1a dac diém cua pha II.

Bdng 1.5: Cdc phdn tng chinh trong chuyén héa thuoc 6 pha I1

Loai phdn Co chdt noi | Enym chuyén (vi | Loai co chdt Thi du cdc
ling sinh tri) thuéc
- Glucuro- hgp | Acid  UDP | UDP glucuronosyl | Phenol, alcol, | Morphin,
glucuronic transferase acid diazepam,
(microsom) carboxylic, digitoxin,
sulfonamid acetaminophen,
sulfathiazol
Acid ethacrynic
. GSH- S- bromobenzen
- Glutathion- | Glutathion transferase (dich | Epoxid, nhém
hop bao tuong, | nitro
microsom) hydroxylamin
Acid salicylic,
a.benzoic,
Glycin Acyl- CoA a.nicotinic,
- Glycin- hgp transferase  (ty | Dan xuat acyl- | a.cholic
' thé) CoA cua acid
carboxylic
Estron, anilin,
methyldopa, 3-
OH cumarin,
Phosphoaden Phenol, alcol, acetaminophen
osyl Sqlfotransferase cic amin vong
- Sulfo- hop phosphosulfat (dich bao tuong) thom )
Dopamin,
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adrenalin,
pyridin,
histamin
S- adenosyl Transmethylase
-Methyl- hoa methionin (dich bao tuong) Catecholamin, | Sulfonamid,
phenol amin, isoniazid,
histamin clonazepam,
dapson.
Acetyl- CoA | -
acetyltrasferase Céc amin
- Acetyl-hoa (dich bao tuong)

Ngoai ra, c6 mot sd thudc hoan toan khong bi chuyén héa, d6 1a nhitng hop chat ¢ cuc cao (nhu
acid, base manh), khong thdm qua dugc 16p md cua microsom. Phan 16n dugc thai trir nhanh nhu
hexamethonium, methotrexat.

Mot s6 hoat chit khong c6 cuc ciing c6 thé khong bi chuyén héa: barbital, ether, halothan,
dieldrin.

Mot thude c6 thé bi chuyén héa qua nhiéu phéan tng x4y ra cing mot lic hodc ti€p n6i nhau. Thi
du paracetamol bi glucuro- hop va sulfo- hop ciing mot liic; chlorpromazin bi chuyén héa & nhan
phenothiazin qua nhiéu phan tng, sau dé 12 & nhianh bén ciing qua mot loat phan tng dé cudi
cung cho t6i hon 30 chét chuyén héa khac nhau.

2.3.4. Cdc yéu t6' lam thay doi toc do chuyén hoa thuoc
2.34.1.Tuoi

- Tré so sinh thi€u nhiéu enzym chuyén héa thudc

- Ngudi cao tudi enzym ciing bi 130 hod

2.34.2. Di truyén

- Do xuat hién enzym khong dién hinh khoang 1: 3000 ngudi c6 enzym cholinesterase khong
dién hinh, thuy phan rat cham suxamethonium nén 1am kéo dai tac dung ctia thudc n ay.

- Isoniazid (INH) bi mat tac dung do acetyl héa. Trong mdt nghién ciu, cho uong 10 mg/ kg
isoniazid, sau 6 gio thay lugng isoniazid trong mau & mot nhom 1a 3 - 6 pg/ mL, & nhom khac chi
1a 2,5ug/ mL. Nhém d4u 12 nhém acetyl héa cham, cin giam liéu vi dé doc v6i TKTU. VE di
truyén, thuoc nhom acetyl hoa cham, thady 60% la ngudi da trang, 40% la da den va 20% la da
vang. Nhém sau 12 nhém acetyl hdéa nhanh, can phai tang liéu, nhung sian phim chuyén hoéa
acetyl isoniazid lai doc véi gan.

- Nguoi thi€u glucose 6 phosphat dehydrogenase (G PD) s& dé bi thi€u mdu tan mau khi dung
phenacetin, aspirin, quinacrin, vai loai sulfamid...

2.3.4.3. Yéu té ngoai lai
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- Chat gay cam ting enzym chuyén héa: ¢ tdc dung 1am tang sinh cdc enzym & microsom gan,
lam tang hoat tinh cdc enzym nay.

Thi du: phenobarbital, meprobamat, clorpromazin, phenylbutazon, va hang tram thuoc khac: khi
dung nhiing thu6c nay véi cdc thude bi chuyén héa qua cic enzym dugc cam tng s& 1Am gidm téc
dung cua thudc dugc phoi hop, hoac cua chinh né (hién tuo ng quen thudc).

Trai lai, v6i nhitng thudc phai qua chuyén héa méi trd thanh c6 hoat tinh ("tién thudc"), khi dung
chung véi thuoc gay cam ting s€ bi tang doc tinh (parathion — paraoxon)

- Chét tc ché enzym chuyén héa: mot s6 thudc khac nhu cloramphenicol, d icumarol, isoniazid,
quinin, cimetidin... lai ¢6 tdc dung tc ché, 1am giam hoat tinh chuyén héa thuéc clia enzym, do
dé6 lam tang tac dung cua thudc phai hop.

2.34.4. Yéu 16 bénh Iy

- C4c bénh 1am tén thuong chitc phan gan s& 1am suy gidm sinh chuyén héa thu 6¢ clia gan: viém
gan, gan nhiém md, xo gan, ung thu gan... dé 1am ting tdc dung hoic doc tinh clia thudc chuyén
hoa qua gan nhu tolbutamid, diazepam.

- Cac bénh lam giam luu luong mau tGi gan nhu suy tim, hoac dung thudc chen B giao cam kéo
dai s€ lam giam hé s6 chiét xudt ctia gan, lam kéo dai t/2 cua cac thudc cé hé s6 chiét xuat cao tai
gan nhu lidocain, propranolol, verapamil, isoniazid.

2.4. Thai tru
Thuoc duogc thai trir duéi dang nguyén chat hoac da bi chuyén hoa
2.4.1. Thdi trix qua thdn

Pay la duong thai trir quan trong nhat clia cac thudc tan trong nudc, ¢6 trong luong phan tir nho
hon 300.

2.4.1.1. Qud trinh thdi triv
- Loc thu dong qua cau than: dang thudc tu do, khong gin vao protein huyét tuong.

- Bai tiét tich cuc qua 6ng than: do phai ¢ chat van chuy én (carrier) nén tai day c6 su canh tranh
dé thai trir. Thi du dung thiazid kéo dai, do phai thai trir thiazid, co thé gidm thdi acid uric, dé gay
bénh gut (thiazid va a.uric c6 cung carrier & ng than).

Qua trinh bai tiét tich cuc x4y ra chi yéu & 6ng luon gan, c6 2 hé van chuyén khéc nhau, mot hé
cho cac anion (céc acid carboxylic nhu penicilin, thiazid, cac chat glucuro - va sulfo- hgp), va mot
hé cho céc cation (cac base hitu co nhu morphin, thiamin).

- Khuéch t4n thu dong qua 6ng than: mot phan thudc da th i trir trong nuée tiéu ban diu lai duoc
t4i hdp thu vao mau. D6 12 cdc thudc tan trong lipid, khong bi ion héa & pH nudc tiéu (pH = 5 -6)
nhu phenobarbital, salicylat. Cac base yéu khong duoc tai hap thu.

Qua4 trinh ndy x4y ra & 6ng luon gin va ca & ong lugn xa do bac thang nong do dugc tao ra trong
qua trinh tai hap thu nuéc cing Na™ va cac ion vo co khac. Qua trinh tai hip thu thu dong & day
phu thudc nhiéu vao pH nuéc tiéu. Khi base hdéa nuéc tiéu, thi céc acid yéu (acid barbituric) s& bi
thdi trir nhanh hon vi bi ion héa nhiéu nén tai hap thu gidm. Nguoc lai, khi acid héa nudc tiéu
nhiéu hon thi céc base (amphetamin) s& bi thai trir nhi€éu hon. Diéu nay dugc ing dung trong diéu
tri nhiém doc thudc.
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2.4.12.Y nghia lam sang

- Lam giam thdi trir dé tiét kiém thu oc: penicilin va probenecid c6 chung hé van chuyén tai ong
than. Than thai probenecid (ré tién, it tic dung diéu tri) va gii lai penicilin (dat tién hon, c6 tac
dung diéu tri).

- Lam tang thdi trir dé diéu tri nhiém doc: base héa nudc tiéu, 1am ting do ion héa cua
phenobarbital, tang thai trir khi bi nhiém doc phenobarbital (xin xem'khuéch tan thu dong").

- Trong trudong hop suy than, can giam liéu thudc ding

2.4.2. Thdi trix qua mdt

- Sau khi chuyén héa & gan, cdc chét chuyén héa s& thai trir qua mat dé theo p han ra ngoai. Phan
16n sau khi bi chuyén héa thém & ruot s& duogc tdi hap thu vao m4u dé théi trir qua than.

- Mot s6 hop chat chuyén héa glycuronid ctia thudc c6 trong lugng phan ti trén 300 sau khi thai

trlr qua mat xudng rudt c6 thé bi thuy phan bdi B glycuronidase réi lai duoc tai hap thu vé gan
theo dudng tinh mach gdnh dé lai vao vong tuin hoan, dugc goi 1a thudc c¢6 chu ky rudt - gan.
Nhing thu6c ndy tich lu§ trong co thé, lam kéo dai tic dung (morphin, tetracyclin, digitalis trg

tim...).

2.4.3. Thdi trix qua phoi

- Céc chat bay hoi nhu ruou, tinh dau (eucalyptol, menthol)

- Cac chat khi: protoxyd nito, halothan

2.4.4. Thdi trix qua sita

Cac chat tan manh trong lipid (barbiturat, chong viém phi steroid, tetracyclin, cac alcaloid), c6

trong lugng phan tir dudi 200 thudng dé dang thai trir qua sita.

Vi sita ¢6 pH hoi acid hon huyét twong nén céc thudc 1a base yéu c6 thé c6 néng do trong sita hoi

cao hon huyét tuong va cac thudc 1a acid yéu thi ¢6 nong do thap hon.

2.4.5. Thdi trir qua cdc duong khdc

Thudc c6 thé con duoc thdi trir qua mé hoi, qua nudc mit, qua t€ bao simg (long, téc, méng),

tuyén nudc bot. S6 luong khong dang ké nén it c6 y nghia vé mat diéu tri. Thudng c6 thé gay téc

dung khong mong muon (diphenyl hydantoin gay tang san 1gi khi bi bai tiét qua nudc bot) . Hoac
dung phat hién chét doc (c6 gia tri vé mat phdp y): phat hién asen trong téc ctia Napoleon sau 150

nam!

2.4.6. Thong s6 dwoc dong hoc ctia chuyén héa va thdi trir thuoc

Muc dich ctia chuyén héa 1a lam cho thudc mat hoat tinh, dé tan trong nudc va thai trir. Vi vay,
qud trinh chuyén héa chinh 1a qua trinh thai trir thudc. C6 2 thong s6 dugc dong hoc 1a do thanh

thai (CL) va thoi gian ban thai (t,,) déu dé ddnh gid qud trinh chuyén hoa va thai trir thudc.

2.4.6.1. Do thanh thdi (clearance — CL)

Dinh nghia

Do thanh thai (CL) biéu thi kha niang clia 1 co quan (gan, than) trong co thé thai trlir hoan toan
mot thudc (hay mot chat) ra khoi huyét tuong khi mau tuan hoan qua co quan do.
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Clearance duogc biéu thi bing mL/ phiit, 1a s6 mL huyét tuong dugc thai trir thudc hoa n toan trong
thoi gian 1 phit khi qua co quan. Hoac ¢6 khi tinh theo kg than trong: mL/ phut/ kg.
\Y%
CL = —— (mL/ phut)
Cp

V: toc d6 thai trir cua thudc qua co quan (mg/ phit)
Cp: nong do thudc trong huyét twong (mg/ L)

Clearance ciing 1a mot tri s6 ao, mang tinh 1y thuyét vi su tuan hoan ctia mau qua co quan duoc
lién tuc 1ap di lap lai. Trong thuc t&, thuoc dugc coi 1a loc sach khoi huyét twong sau mot khoang
thoi gian 1a 7 x t,,.

Hai co quan chinh thamgia théi trir thu6c khoi co thé 1a gan (lugng thudc bi chuyén héa va thai
trlr nguyén chit qua mat) va than, vi vay, CL toan bd duoc coi 1a CL gan + CL than.

Y nghia
- Thudc ¢6 CL 16n 1a thudc duge théi trir nhanh, vi the thoi gian ban thai (t ,,) s&€ ngan.

- Dung CL dé tinh liéu luong thudc c6 thé duy t1i dugc nong do thudce on dinh trong huyét tuong.
No6ng do nay dat duoc khi téc do thai trix biang toc do hap thu.

- Biét CL dé hiéu chinh liéu trong trudng hop bénh 1y suy gan, suy than.

2.4.6.2. Théi gian b_n thYi (half- life- t,,)

Dinh nghia

Thoi gian ban thai t,, dugc phan biét 1am 2 loai :

- t,, o hay t;, hap thu 1a thoi gian can thiét d€ 1/2 lugng thudc da dung hap thu dugc vao tuan
hoan. néu dung thudc theo dudng tiém bép thi t ,,, o khong dang ké.

- t,, B hay t,,, thai trir 1 thoi gian can thiét dé néng do thudc trong huyét tuong giam con 1/2.
Trong thuc hanh diéu tri, hay dung t,, p va thuong chi viét la t,, hoac t/2.

Y nghia

- Tl cong thiic trén ta thdy t,, ty 1¢ nghich vdi clearance. Khi CL thay d6i theo nguyén nhan sinh

1y hodc bénh 1y s& lam t,,thay déi, hiéu qua cla diéu tri bi anh hudng. Can phai hiéu chinh liéu
luong hodc khodng cach gifta cdc liéu (xem phan “Nhiing bién ddi ctia dugc dong hoc”).

- Trong thuc hanh di€u tri, thudng coi thoi gian 5 1an t,, (5 lan dung thudc cach déu) thi ndong do
thudc trong mau dat dugc trang thdi 6n dinh (Css), va sau khi nguong thudc khoang 7 lan t ,, thi
coi nhu thudc da bi thai trir hoan toan khoi co thé (xem bang).

Luong thuéc dugc thai trir theo t/2

So'lan t,, Luong thuoc duoc thdi triv (%)
1 50
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2 75
3 88
4 94
5 97
6 98
7 99

- D6i v6i méi thude, thoi gian ban thai 1a giong nhau cho moi liéu dung. Do d6 c6 thé suy ra
khoang cach dung thudc:

. Khi t,,, < 6h: néu thudc it doc, cho liéu cao dé kéo dai dugc nong do hiéu dung cla thude trong
huyét tuong. Néu khong thé cho duoc liéu cao (nhu heparin, insulin) thi truyén finh mach lién tuc
hoac san xuat dang thudc giai phong cham.

. Khi t,, tir 6 d&n 24h: dung liéu thudc v6i khoang cich ding bang t .

. Khi t,, > 24h: dung liéu duy nhét 1 14n moi ngay.
CAU HOI TU LUONG GIA

1

N o g &

9.

. SU hEp thu thuéc phé thuéc vpo nh+ng ylu té npo?
2.

Phen tich, so s, nh c,c ®kc @i0m cfia ¢, ¢ @-&ng hEp thu thuéc: ®-éng tidu haa, ®-éng
ti#m, ®-éng h« hEp vu ®-€ng qua da, ni®m mc.

Trxnh bpy vO0 st vEn chuyOn thuéc vuo thCn kinh trung --ng vy qua rau thai. ¥ nghla Iom
spng.

Sinh khY dong cfa thuéc Iy g«? ¥ nghla.

Trxnh bpy v0 th0 tich phén phéi (Vd) vu y nghla 10m spng?

Su g¥%n thuéc vpo protein huyOt t--ng v ¥ nghla?

KO t@n c¢_c phfn gng chinh (kh«ng vilt c«ng thec) chia chuyOn hda thuéc & pha I, kOt quf]
vl y nghla?

KO t@n c¢_c phn gng chinh (kh«ng vilt c«ng t hgc) cfia chuyOn haa thuéc & pha 11, kOt quf
vl y nghla?

Trinh by ¢ ¢ ¢, ch thYi trd thuéc qua thEn, qua gan, qua s+a v y nghla I©m spng.

10. 8é thanh thi lu gx? y nghla?
11. Théi gian b_n th¥i lu gx? y nghla?



