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Thyc hién mét s diéu cha Luat Gido duc, B6 Gido duc & Dao tao va Bo Y t& di ban
hanh chuong trinh khung déo tao Bac si da khoa. B Y t& t6 chiic bién soan tai liéu day —
hoc cac mén c¢o s6 va chuyén mén theo chuong trinh trén nhim ting budc x4y dung bod

sach dat chufin chuyén mén trong céng tac dao tao nhan luc y té.

Sach DUQC LY HQC dugc bién soan dua trén chuong trinh gido duc ctia Trudng Dai
hoc Y Ha Néi trén cd s6 chuong trinh khung da duge phé duyét. Sach duge cac tac gia
PGS.TS. Nguyén Tran Thi Giang Huong, GS.TS. Dao Vin Phan, PGS.TS. Vi Thi Ngoc
Thanh, PGS.TS. Nguyén Trong Thong bién soan theo phuong cham: kién thic ¢ ban, hé
thong; ndi dung chinh x4c, khoa hoc, cap nhat cac tién b6 khoa hoc, ky thuat hién dai va thuc
tién Viét Nam.

Sach DUQC LY HOQC da duge Héi dong chuyén mén tham dinh sach va tai liéu day —
hoc chuyén nganh Bac si da khoa cia B Y t&€ thAm dinh nam 2007. B6 Y t& quyét dinh
ban hanh Ia tai liéu day — hoc dat chuén chuyén mén cta nganh trong giai doan hién nay.
Trong thdi gian tit 3 dén 5 nam, sach phai duge chinh 1§, b8 sung va cap nhat.

B3 Y té& xin chan thanh cdm on céc tac gia va Hoi déng chuyén mén thim dinh da giip
hoan thanh cuén sach; Cam on GS.TSKH. Hoang Tich Huyén, PGS.TS. Mai Phuong Mai
da doc va phan bién dé cudn sach sé6m hoan thanh kip thoi phuc vy cho ¢ong tac dao tao
nhan luc y té.

Chung t61 mong nhan dugce § kién déng gép ctia déng nghiép, cac ban sinh vién va cac

doc gia dé 1an tai ban sau sach duge hoan thién hon.

CUC KHOA HOC CONG NGHE VA DAO TAO - BO Y TE






Cudn sach nay duge bién soan dung dé giang day mén DUQC LY HOC cho cac Trudng
Dai hoc Y, dao tao Bac si da khoa dinh huéng céng déng.

Ngay nay, trén thi trudng Viét Nam c¢6 t61 hon mudi nghin mit hang thude dang luu
hanh. Cac thay thudc luén ding trude thi thach rat 16n trong viée lua chon thudc cho diéu
tri nham thyc hién phuong cham "s& dung thudc an toan va hop 1y

Thay thuéc diéu tri khéng "chay" theo tiing tén thudc ma can phai hiéu ré tac dung
cuia ting nhém thude dé c¢6 huéng st dung cho ding. Cuén sich nay dude bién soan nhim
cung cap cho sinh vién nhiing kién thtc co ban vé co ché tac dung cta ting nhém thude
phan theo tac dung sinh 1y — bénh 1y — diéu tri hoc. Trén co sd hiéu rd co ché tac dung, cac
thay thudc sé hiéu rd cac ap dung 1am sang caa thudc nhu chi dinh, chéng chi dinh, tac
dung khong mong muén. Tu nhiing kién thiic co ban nay, trong qua trinh thuc hanh, cung
v6i su phat trién ctia cac thudc méi, ngudi doc hoan toan c¢é thé hiéu thém dic diém caa
cac thude cu thé dé st dung duge "an toan va hop 1y".

Khoa hoc ky thuat dang khong ngiing phat trién. Cac loai thude méi dang lién tuc
xuft hién. Tham chi con ¢6 thudce bi loai trit sau vai nam dude phép luu hanh. Vi vay, cac
thay thuéc can luén cap nhat thong tin bang cac ngudn khac nhau. Cuén sach gido khoa
khéng thé lam dudce viée nay vi sau vai nim méi tai ban mot 1an.

Cac tac gia ¢ gang bién soan nhiing kién thic dude 1y hoc ¢o ban cho sinh vién theo
ding chuong trinh quy dinh cta Bo Y t&. Nhing kién thiic nay da dé lam co sd cho sinh
vién y da khoa thuc hanh va tu hoc sau khi ra truong.

Cudén DUQC LY HOC xudt ban 14n diu vao nam 2007, dudc in thanh 2 tap. Tu dé
sach da duge tai ban 2 lan vao cac nam 2009 va 2011. Mdi 1an tai ban déu c6 stia chiia va
b6 sung. Lan tai ban thd 3 nay, ngoai viée bd sung cap nhat, ching téi cho in 2 tap lam
mot dé thuan tién cho ngudi doc.

Cac tac gia rdt mong nhan dudc nhiing ¥ kién déng gép ctia dong dao ban doc va cac

déng nghiép trong nganh Y — Dudc.
CAC TAC GIA
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KHAI NIEM VE DUGC LY HOC

Dudc 1y hoc (Pharmacology) theo tu tif hoc 12 mén khoa hoc vé thuéc. Nhung
dé tranh ¥ nghia qua réng cua tit nay, Duge 1y hoc chi bao ham moi nghién ciu vé
su tuong tac ctia thudc véi cac hé sinh hoc.

Thuoc 1a cac chat hodc hop chat c¢6 tac dung di€u tri hodc du phdong bénh tat
cho ngudi va stc vat, hoéc diung trong chin doan bénh & l1am sang, dung dé khoi
phuc, diéu chinh céc chiic ning ciia ¢é quan trong cd thé.

Thudc c¢6 thé ¢6 ngudn gbe ti thuc vat (cdy canhkina, cdy ba gac), ti déng vat
(insulin chiét xuit ti tuy tang bo, lgn), tit khoang vat, kim loai (kaolin, thuy ngén,
mudi vang) hoac 1a ti cac chat ban téng hdp, téng hop hoa hoc (ampicilin, sulfamid).

Pau tién, thudc phai dude nghién ctiu trén sic vat thuc nghiém dé xac dinh
dudc tac dung, co ché tac dung, doc tinh, lifu diéu tri, liéu doc, tac dung gay dot
bién, gy quai thai, gdy ung thu... D6 1a d61 tuong cia mén Duoc ly hoc thuc
nghiém (Experimental pharmacology). Nhiing nghién cttu nay nhdm dam bao an
toan dén mtic té1 da cho nguoi dung thudc. Chi sau khi cé6 da s6 liéu dang tin cay
Vé thuc nghiém trén stc vat méi duge ap dung cho ngudi.

Tuy nhién, sic vat phan tGng véi thudc khéng hoan toan giéng ngudi; vi vay
sau gial doan thuc nghiém trén sic vat, thudc phai dude thi trén nhém ngusi tinh
nguyén, trén cac nhém bénh nhéan tai cac ¢o s§ khac nhau, ¢6 so sanh véi cac nhém
dung thudc kinh dién hodc thuéc vo (placebo), nhim danh gia lai cac tac dung da
gip trong thuc nghiém va ddng thdi phat hién cac triéu chiing méi, nhat 1a cac tac
dung khéng mong muén chua thady ho#c khéng thé thiy duge trén suc vat (budn
nén, chéng mit, nhiic dau, phan ng di tng...). Nhiing nghién ctiu nay la muc tiéu
cua modn Duoc Iy hoc lam sang (Clinical pharmacology).

Cubn sach giao khoa nay mang tinh chat Duoc Iy y hoc (Medical pharmacology),
viét cho sinh vién trudng Y va thay thudc thuc hanh, nham cung cdp nhiing kién
thiic vé tac dung ctia thuéc va nhiing vdn dé lién quan dén diéu tri dé thay thudc
c6 thé ké don dude an toan va hop ly.

Dugc 1y hoc ludn dua trén nhiing thanh tuu mdi nhat cua cac nganh khoa hoc
¢6 lién quan nhu sinh 1y, sinh ho4a, sinh hoc, di truyén hoc... d€ ngay cang hiéu siu
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vé c¢d ché phan ti ctia thudc, gitp cho nghién ciiu san xuit cic thudc méi ngay
cang ¢6 tinh dic hiéu, khong ngling nang cao hiéu qua diéu tri.

Dudgc 1y hoc ¢on chia thanh:

Dugec luc hoc (Pharmacodynamics) nghién ctu tac déng cta thudc trén cd thé
sOng. M6i loai thuée, tuy theo lidu ding sé ¢ tac dung sém, dic hiéu trén moét mo,
mdt co quan hay mét hé théng ciia co thé, duge st dung dé diéu tri bénh, dudc goi
la tac dung chinh. Ngoai ra, mdi thudc lai con c¢6 thé cé nhiéu tac dung khac,
khong dudc diing dé diéu tri, trai lai con giy phién ha cho ngusi ding thude (budn
nén, chéng mat, danh tréng nguc...), dudc goi 1a tac dung phu, tic dung khéng
mong mudn hay tac dung ngoai y. T4t ca cac tac dung d6 1a d6i tugng nghién ctu
cta Dudc luc hoc. Trong cuén sach nay, né dudc viét vao muc "tac dung duge 1y".

Duge déng hoc (Pharmacokinetics) nghién cttu vé tac dong cua co thé dén
thudc, dé 1a déng hoc cta sy hap thu, phan phdéi, chuyén hoa va thai tri thude.
Nguoi thay thuée rat cAn nhiing thong tin nay dé biét cach chon dudng dua thudc
vao cd thé (udng, tiém bip, tiém tinh mach...), s6 1dn dung thudc trong ngay, lidu
lugng thuéc tuy theo tiing trudng hgp (tudi, trang thai bénh, trang thai sinh 1y...).

Duge 1y thoi khde (Chronopharmacology) nghién ctiu anh hudng ctia nhip sinh
hoc trong ngay, trong nam dén tac dong ciia thudc. Hoat doéng sinh 1y ctia ngudi va
dong vat chiu anh hudng rd rét bdi cac thay déi cia méi trudng séng nhu Anh sang,
nhiét do, d6 Am... Cac hoat dong nay bién ddi nhip nhang, ¢6 chu ky, goi 1a nhip
sinh hoc (trong ngly, trong thang, trong nam). Tac déng cta thudc ciing c6 thé
thay d6i theo nhip nay. Ngudi thay thudc can biét dé chon thoi diém va lidu lugng
thudce t61 uu.

Duoge Iy di truyén (Pharmacogenetics) nghién ctiu nhiing thay déi vé tinh cam
thu clia ca thé, ctia gia dinh hay ching toc véi thude do nguyén nhan di truyén. Vi
du ngudi thiu G¢PD rat dé bi thidu mau tan mau do dung sulfamid, thudc chéng
s6t rét... ngay ca véi liéu diéu tri thong thudng. Cé thé néi Duge 1y di truyén la
mon giao thoa gitia Dugc 1y — Di truyén — Hoa sinh va Dugce dong hoc.

Duge ly canh gidc hay Canh giac thuéc (Pharmacovigilance) chuyén thu thap
va danh gid mot cach c¢6 hé thong cac phan ting doc hai c6 lién quan dén viéc dung
thudc trong cong dong. Phan tng ddc hai 14 nhing phan tng khéng mong mudn
(ngoai y) xay ra mdt cach ngAu nhién véi cac liéu thubc van dung dé du phong,
chan doan hay diéu tri bénh. Phenacetin 1a thu6c ha s6t, phai 75 nam sau khi
dung phd bi€n méi phat hién duge tac dung gidy doc cuaa thudc; sau 30 nam méi
thdy dude chiing suy giam bach cau ctia amidopyrin.
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Nhiing mé6n hoc trén 1a nhiing chuyén khoa sau ctia Duge 1y hoc. Ngudi thay
thudc cang biét ro6 vé thude cang nam dude "nghé thuat" ké don an toan va hgp 1y.
Vi diéu kién thoi gian va khuén khé, cudn sach nay cht yéu cung cidp nhiing kién
thiic vé dudce luc hoc, dude déng hoc va v6i mot s thude dac biédt, ¢6 luu y dén duge
ly di truyén, dugce 1y canh giac...

Muc tiéu ciia moén Duge ly hoc 1a dé sinh vién sau khi hoc xong c6 thé:

— Trinh bay va gidi thich dudc co ché tac dung, ap dung diéu tri ctia cac thudc
dai dién trong tiung nhéom.

— Phan tich dudc tac dung khéng mong mudn va doc tinh cta thudc dé bist
cach phong va xii tri.

~ Ké dudgc cac don thube ding nguyén tic, ding chuyén mén, ding phap 1y.

Ngudi thay thudc nén nhé riang:

— Khéng cé thude nao vo hai.

— Chi dung khi that cdn, hét stc tranh lam dung thudc.

— Khéng phai thudc dat tién ludn luén 1a thudce tét nhat.

— Trong qua trinh hanh nghé, thay thudc phai luén luén hoc héi dé€ nidm duge
cac kién thiic duge 1y cta cac thude méi hodc nhiing hiéu biét méi, nhiing 4p dung

mdéi cua cac thude ci.
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Bail
AI CUONG VI DUGC BPONG HOC

MUC TIEU

1. Phén tich dugc qud trinh hép thu va phan phéi thuéc trong co thé.

2. Néu duoc y nghia cdce thong sé duge déng hoc ciia cde qud trinh hép thu
va phdn phéi thuée.

3. Néu duge y nghia ctia viée gdn thude vao protein huyét tuong.

4. Trinh bay duge nhitng qud trinh va y nghia cia su chuyén hod thude
trong co thé.

5. Ké ra duge y nghia thong s6 duve dong hoc vé hé s6 thanh thdi, thoi gian
ban thdi (t;,,) va cdc duong thai tric thuée khoi co thé.

Dugc doéng hoc (Pharmacokinetics) nghién ciu cac qua trinh chuyén van cua
thue tir lue duge hap thu vao mau cho dén khi bi thai tri hoan toan (Hinh 1.1).
Cac qua trinh do6 la:

~ Su hédp thu (Absorption)

— Su phan phéi (Distribution)

— Su chuyén hoa (Metabolism)

— Su thai tri (Excretion).
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Mau Mo

Thudc — protein Du trr
Hap thu T l,
(uéng, bék Protein /
+
o S~ ]
THUOC — THUGC (T) = T =— T- Rec —— Tac dung
finh mach '

v
Chuyén hoa

M < Chat chuyén hoa (M)

Thai tris

Hinh 1.1. Su chuyén van cla thudc trong cd thé
D& thuc hién dude nhiing qua trinh nay, thudc phai vugt qua cac mang t€ bao.
Vi thé, trude khi nghién ctiu 4 qua trinh nay, cAn nhéc lai cac co ché van chuyén
thu6c qua mang sinh hoc va cac déc tinh 1y hoa ctia thudc va mang sinh hoc ¢é anh

hudng dén cac qua trinh van chuyén doé.

1. CAC CACH VAN CHUYEN THUOC QUA MANG SINH HQC

1.1. Dac tinh 1y hoa ctia thudc

— Thuéc 1a cac phan ti thudng c¢6 khéi lugng phan tu Py < 600 dalton. Chung
déu 1a cac acid hodc cac base yéu.

— Kich thude phan ti ctaa thude cé thé thay doi tir rat nhod (Py = 7 dalton nhu
ion lithi) cho téi rat 16n (nhu alteplase — tPA — 14 protein ¢6 Py, = 59.050 dalton).
Tuy nhién, da s c6 Py tix 100 — 1.000. D& gin "khit" vao mét loai receptor, phan ti
thudc can dat dude mét kich cd duy nhét di: véi kich thude ctia receptor ddc hiéu dé
thuée khéng gan dude vao cac receptor khac (mang tinh chon loc). Kinh nghiém
cho thay P, nho nhat phai dat khoang 100 va khéng qua 1.000, vi 16n qua thi
khéng qua dudc cac mang sinh hoc dé t6i noi tac dung.

Mot s6 thuoe la acid yéu: 1a phéan t trung tinh cé thé phan ly thuan nghich

thanh mét anion (dién tich 4m) va mdt proton (dién tich duong).

CSH'?OQCOOH (_.—_;> CBHf]OQCOOA + H+

Aspirin trung tinh Aspirin anion Proton
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Mét s6 thuée la base yéu: 13 moét phan ti trung tinh cé thé tao thanh mot
cation (dién tich duong) bang cach két hop véi mét proton:

C,,H,CIN;NH, + HY P a— C,oH,;CINyNH,"
Pyrimethamin Proton Pyrimethamin cation
trung tinh

— Cac phén ti thude dude sdn xudt duéi cac dang bao ché khac nhau dé:

+ Tan dudc trong nuée (dich tidu hoa, dich khe), do dé dé dudge hap thu.

+ Tan dugc trong lipid dé th&m qua duge mang t€ bao, giy ra duge tac dung
dudc 1y vi mang té& bao chitia nhiéu phospholipid.

Vi vay dé dugc h&p thu vao t& bao thuan lgi nhat, thudc cin c6 mot ty 1& tan
trong nudc/tan trong hipid thich hop.

— Céac phéan ti thubc con dude déc trung bdi hang sé phan ly pKa

pKa dudce suy ra tt phuong trinh Henderson — Hasselbach:

pH = pKa + log dang ion hoa

dang khong ion hoa
Cho mot acid: '
néng dé phan tu

pKa = pH + log = —
ndong do ion

Cho mét base:

nong do ion

Ka=pH +1lo < 5
P P & nong do phéan tu

K 12 hang s6 phan ly ctia mdt acid; pKa = ~logK

pKa dung cho ca acid va base.

Mot acid httu ¢ ¢6 pKa thap 12 mot acid manh va ngude lai. Mot base c6 pKa
thap la moét base yéu, va ngudce lai.

N6i mét cach khac, khi mét thude ¢6 hing s6 pKa bang véi pH ctia méi trudng
thi 50% thudc ¢6 ¢ dang ion hoa (khong khuéch tan dude qua mang) va 50% 6 dang
khéng ion hoa (c6 thé khuéch tan dudc). Vi khi d6, néng dé phan ti/ndéng d6 ion = 1
va logl = 0.

N6i chung, mét thudc phan tan tét, dé duge hap thu khi:

+ C6 trong lugng phan tu thap.

+ It bi ion hoa: phu thudc vao hing s6 phan ly (pKa) ctia thudc va pH ctia méi
trucng.

+ Dé tan trong dich tiéu hoa (tan trong nudc).

+ Tan dudc trong lipid ctia mang té bao.

17
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1.2. Van chuyén thuéc bang cach loc

Nhiing thudc c¢6 khdi lugng phén t& thdp (100 -200), tan dude trong nudc
nhung khéng tan duge trong lipid s& chui qua cac dng dan (d = 4 — 40A) clia mang
sinh hoc do sy chénh léch ap luc thuy tinh. Ong din ctia mao mach co van c6
duong kinh 1& 30A, ciia mao mach nfo 14 7 - 9A, vi thé nhiéu thudc khéng vao
dugc than kinh trung udng.

1.3. VAn chuyén bing khué&ch tan thu dong

Nhiing phan ti thude tan duge trong nuéc/lipid sé chuyén qua mang ti ndi ¢
nong dé cao sang ndi c6 néng dé thap.

Diéu kién cua sy khuéch tan thu dong 1a thudc it bi ion hod va ¢6 néng dé cao
6 bé miat mang. Chit ion hoa s& dé tan trong nudc, con chit khéng ion hoa sé tan
dugc trong lipid va dé hap thu qua mang.

Su khuéch tan ctia acid va base y&u phu thudc vao hing s6 phan ly pKa cua
thuéc va pH ctia méi trudng.

Vi du: khi uéng 1 thuéc 1a acid y&u, c6 pKa = 4, gian 1 da day ¢6 pH = 1 va
gian 2 14 huyét tuong c6 pH = 7 (Hinh 1.2).

Gian 2 Gian 1
pH=7 pH =1
pKa =4
1000 R - COO + H* R«%OOW H* 1
1 R-COOH =—————I> R_-COOH 1000

. Hinh 1.2. Sy khuéch tan qua mang
-Ap dung phuong trinh Henderson — Hasselbach, ta cé:
O gian 1 (da day):
[R—COOH]

=4 -1 = 3; Log cua 3 = 1000
[R—coo-]

log

Nhu vay, phan khéng ion hoa gip 1000 lAn phan ion hoA.
O gian 2 (mau):
[R-COOH]

=4 -7=-3; Log cua — 3 = 1/1000
[R—COO*]

log
Phan khéng ion hoa chi bang 1 : 1000 14n phan ion hoA.
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Vi chi phan khéng ion hoa va c¢é ndéng dd cao méi khuéch tan duge qua mang
cho nén acid nay sé chuyén ti gian 1 (da day) sang gian 2 (huyét tuong) va dudc
hap thu.

Tri s6 pKa ctia mét s6 thuée 1a acid yéu va base yéu dude ghi & bang 1.1. Nén
nhé ring base c6 pKa cao 14 base manh va acid c6 pKa cao la acid yéu.

Bdng 1.1. Tri s& pKa ctia mét s& thudc 13 acid va base yéu
(3 nhiét d6 25°C)

Acid yéu pKa Base yéu pKa
Acid salicylic 3,00 Reserpin 6,6
Acid acetylsalicylic 3.49 Codein 7,9
Sulfadiazin 6,48 Quinin 8,4
Barbital 7,91 Procain 8,8
Acid boric , 9,24 Atropin 9,65

Su ion hoa cta thude con phu thuédce vao pH méi trudng.

Bang 1.2. Anh hudng clia pH dén sy ion hoa cla acid salicylic ¢é pKa = 3

pH % khoéng ion hoa

99,0

90,9

50,0
9,09
0,99
0,10

DG D WN -

Nhu vay, acid salicylic (aspirin) dugc hdp thu nhiéu 6 da day va phan trén cia
6ng tiéu hoa. Qua bang nay cho thay khi bi ngé déc thude, mudn ng#n can hap thu
hodc thudc da bi hép thu ra ngoai, ta c6 thé thay ddi pH ctia méi trudng.

Vi du phenobarbital (Luminal, Gardenal) 12 mét acid yéu c¢6 pKa = 7,2; nuéc
tiéu binh thudng c6 pH ciing béng 7,2 nén phenobarbital bi ion hoa 50%. Khi nang
pH cta nuéc ti€u 1én 8, d6 ion hoa ctia thudc s& 1a 86%, do dé thusc khéng tham
dugdc vao té bao. Diéu nay da dudc dung trong diéu tri nhidm ddc phenobarbital:
truyén dung dich NaHCO; 1,4% dé base hoa nuéc tiéu, thudc sé bi tang thai trir.

D61 v61i moét chat khi (vi du thude mé bay hai), su khuéch tan tit khéng khi téi
ph& nang vao mau phu thudc vao ap luc riéng phan cta chat khi gdy mé c6 trong
khong khi thd vao va d6 hoa tan ctia khi mé trong mau.
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1.4. Van chuyén tich cuc

Van chuyén tich cuc l1a su tai thudc ti bén nay sang bén kia mang sinh hoc
nho mot "chét van chuyén" (carrier) dic hidu cé s&n trong mang sinh hoc.

* Dic diém cua su van chuyén nay la:

— C6 tinh bao hoa: do s6 lugng carrier c6 han.

— C6 tinh d&c hiéu: mdi carrier chi tao phtic v6i vai chit ¢6 c&u trac dac hiéu
v61 nd.

— Cé tinh canh tranh: cac thudc c¢6 c&u tric gin giéng nhau cé thé gin canh
tranh véi mot carrier, chit ndo ¢é ai lyc manh hon sé gin dudce nhiéu hon.

~ C6 thé bi tic ché: mdt s6 thube (nhu actinomycin D) 1am carrier giam kha
ning gin thudc dé van chuyén.

* Hinh thtc van chuyén: c6 hai cach

— Van chuyén thuan lgi: khi kém theo carrier lai ¢6 ca su chénh léch bac thang
ndng d6, vi vy su van chuyén nay khéng cin nang lugng. Vi du van chuyén
glucose, pyramidon. ‘

— Van chuyén tich cuc thuc thu: 12 van chuyén di ngudc bac thang néng do, ti
ndi ¢6 néng do thip sang ndi c6 néng dé cao hon. Vi vay doi héi phai c6 nang lugng
dude cung cap do ATP thuy phén, thuong dudc goi la cac "bom", vi du sy van

I + oyt 2t - : :
chuyén cia Na*, K", Ca®*, 1, acid amin.

C C C C
Q- A ATP
g j
e : 7Ty /“\.s
o Mang VIV
§ lipoprotein R Ta’ KTA/
|
m Nang lugng
C C C c
Khué&ch tan Loc qua Van chuyén Van chuyén
thu dong ang dan thuan Igi tich cuc
¢: néng do thap T: thude
C: néng do cao V: chat van chuyén

Hinh 1.3. Cac cach van chuyé’n thudc qua mang sinh hoc
2. CAC QUA TRINH DUGC DONG HQC

2.1. Su hap thu

HAp thu 1a su van chuyén thudc ti noi dung thudc (udng, tiém) vao mau dé rdi
di khép co thé, téi noi tac dung. Nhu vay su hap thu sé& phu thude vao:
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~ P hoa tan cta thude: thude dung duéi dang dung dich nude dé h&p thu hon
dang dau, dich treo hodc dang ciing

— pH tai chd hap thu vi c6 anh hudng dén dé ion hoa va dd tan cta thudc.

~ Néng do ctia thudc: néng doé cang cao cang hép thu nhanh.

— TuAn hoan tai ving h&p thu: cang nhiéu mach, cang hép thu nhanh.

— Dién tich vang hép thu: phdi, niém mac rudt ¢ dién tich 16n, hap thu nhanh.

Thude mudn dude hap thu phai:

« Khéng hoic rat it bi ion héa. Chi phan thudc khong bi ion héa méi qua duge
mang sinh hoc.

s Tan dudc ca trong nudc va trong lipid. Thudc tan duge trong nude thi méi vao
dude mau va dich gian bao. Thuéc tan duge trong lipid thi méi qua dudce cac mang
sinh hoc dé gy ra tac dung vi nhiing mang nay déu c6 thanh phan phospholipid.

Tw nhiing y&u t8 d6 cho thay dwong dwa thuée vao ¢d thé s& c6 dAnh hudng 1én
dén su h&p thu. Ngoai tri dudng tiém tinh mach, trong qué trinh hip thu vao
vong tuan hoan, moét phan thudc sé bi pha huy do cac enzym cua dudng tiéu hoa,
cta t& bao rudt va dac biét 1a & gan, noi c¢6 ai luc v6i nhiéu thude. Phan thude bi
pha huy trudc khi vao vong tuan hoan dudc goi 1a "first pass metabolism” (chuyén
hoa do hdp thu hay chuyén hoa qua gan lan thd nhat vi thuong 13 udng thudc).
Phan vao dudc tudn hoan méi phat huy tac dung duge ly, duge goi la sinh kha
dung (bioavailability) ciia thudc (xem & phan sau).

Sau day sé diém qua cac dudng diing thudc théng thudng va cac dic diém cta ching.
2.1.1. Qua duong tiéu hod

Uu diém 1a dé dung vi 1a dudng hap thu tu nhién.

Nhuge diém la bi cac enzym tiéu hoa pha huy hodc thudc tao phitic véi thic an
lam cham hap thu. D6i khi thudc kich thich niém mac tiéu hoa, gay viém loét.
2.1.1.1. Qua niém mac miéng: thuéc ngdm dudi luGi

Do thudc vao thing vong tudn hoan nén khéng bi dich vi pha huy, khong bi
chuyén hoa qua gan 1an tha nhat.
2.1.1.2. Thuée uéng

Thudc sé qua da day va qua rudt véi cac diac diém sau:

* O da day:

~Cé pH = 1-3 nén chi hap thu cac acid yéu, it bi ion hoa, nhu aspirin,
phenylbutazon, barbiturat.

— No6i chung it h&p thu vi niém mac it mach mau, lai chia nhiéu cholesterol,
thoi gian thudc 6 da day khong lau.
— Khi d6i h&p thu nhanh hon, nhung dé bi kich tng.
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* & rudt non: -

La noi hap thu cha y&u vi ¢6 dién tich hap thu rat rong (> 40 m?), lai duge tudi
mau nhiéu, pH tang dan téi base (pH tu 6 dén 8).

— Thudc it bi ion hoa nhung néu it hoic khéng tan trong lipid (sulfaguanidin,
streptomycin) thi it dudc hap thu.

— Thuéc mang amin bac 4 sé bi ion hod manh khé hap thu, vi du cac loai cura.

— Céc anion sulfat 8042_ khéng dude hap thu: MgS0,, Na,SO, chi ¢6 tac dung tay.

2.1.1.3. Thuéc dit truc trang

Khi khéng dung duong uéng dudc (do ndén, do hdon mé ho#c & tré em) thi cb
dang thudc dit vao hau mén. Khdéng bi enzym tiéu hoia pha huy, khoang 50%
thuéc h&p thu qua truc trang sé qua gan, chiu chuyén hoa ban dau.

Nhugc diém 1a hap thu khéng hoan toan va cé thé gay kich tng niém mac hau moén.
2.1.2. Thuéc tiém

— Tiém duéi da: do c6 nhiéu sgi than kinh cdm giac nén dau, it mach mau nén
thuéc hap thu cham

— Tiém bap: khic phuc duge hai nhudgc diém trén cha tiém dudi da — mot s8
thudc c6 thé giy hoai ti co nhu ouabain, calci clorid thi khéng dudc tiém bap.

—Tiém tinh mach: thudc h&p thu nhanh, hoan toan, c6 thé diéu chinh liéu
dude nhanh. Dung tiém cac dung dich nudc hoéc cac chit kich tng khéng tiém bép
dugc vi l1ong mach it nhay cam va mau pha loing thuéc nhanh néu tiém cham.

Thuéc tan trong dau, thudc lam ké&t tta cac thanh phan ctia mau hay thudc
lam tan héng ciu déu khong dudc tiém mach mau.

2.1.3. Thuéc dung ngoai

— Th&m qua niém mac: thudc cé thé boi, nhd giot vao niém mac miii, hong, Am
dao, bang quang dé diéu tri tai chd. Déi khi, do thudc th&m nhanh, lai truc tiép
vao mau, khéng bi cac enzym pha huy trong qua trinh hip thu nén van cé tac
dung toan than: ADH dang b6t x6ng miii; thudc té (lidocain, cocain) bdi tai chd, c6
thé h&p thu, gy doc toan than.

~ Qua da: it thudc c6 thé th&m qua dude da lanh. Céac thude dung ngoai (thude
md, thudc xoa bép, cao dan) cé6 tac dung néng tai chd dé sat khuén, chéng nim,
giam dau.

Tuy nhién, khi da bi t6n thuong, viém nhidm, bdng... thudc cé thé duge hap
thu. Mot s8 ch&t déc dé tan trong lipid c6 thé th&m qua da giy doc toan than
(thuéc trit sdu 1an hitu cg, chat doc cdng nghiép anilin).
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Gitt 4m noi bbi thude (bang ép), xoa bép, dung thude gidin mach tai chd, dung
phuong phap ion — di (iontophoresis) déu lam tang ngdm thudc qua da.

Hién c6 dang thudc cao dan méi, 1am giai phéng thudc cham va déu qua da,
duy tri dude lugng thudc 6n dinh trong mau: cao dan scopolamin, estrogen, nitrit

Da tré so sinh va tré nho, ¢6 16p sting méng manh, tinh th&m manh, dé bi kich
ing cho nén can than trong khi st dung, han ché dién tich bdi thude.

— Thudc nhd méat: chi yéu 13 tac dung tai chd. Khi thuéc chay qua ong
miii — 186 dé xudng niém mac mii, thude c6 thé duge hap thu truc tiép vao mau, giy
tac dung khéng mong mubn.

2.1.4. Cdac dwong khdc

— Qua phdi: cac chdt khi va cac thudc bay hoi ¢6 thé duge hdp thu qua cac t&
bao biéu mé phé nang, niém mac dudng hé h&p. Vi dién tich réng (80 — 100m?) nén
h&p thu nhanh. Day 14 duong hap thu va thai trit chinh ctia thudc mé hoi. Su hap
thu phu thudc vao nong dd thudc mé trong khoéng khi thd vao, su théng khi hé hap,
d6 hoa tan cua thudc mé trong mau (hay hé s6 phan ly mau: khi 2).

Mot s6 thudc c6 thé diung dudi dang phun suong dé diéu tri tai chd (hen
phé& quan).

—Tiém tuy séng: thuong tiém vio khoang duéi nhén hoic ngoai mang cling dé
gy té vung thdp (chi dudi, khung chau) bang dung dich c6 ty trong cao
(hyperbaric solution) hon dich ndo tuy.

2.1.5. Théng sé duge dong hoc cua su hdp thu: sinh khad dung (F)

2.1.5.1. Dinh nghia
Sinh khd dung F (bioavailability) lo ty lé phdn tram luong thudéce vao duge
vong tuén hoan & dang con hoat tinh va van tée hip thu thudce (biéu hién qua C,,,,
va T,,,
2.1.5.2. Y nghia
— Khi thay déi ta dudc, cach bao ché thudc sé lam thay ddi d6 hoa tan caa
thudc (hoat chét) va lam thay d6i F ctia thude. Nhu vay, hai dang bao ché cta cung
mot san pham c6 thé ¢6 hai sinh kha dung khac nhau. Khai niém tuwong duong
sinh hoc (bioequivalence) diing dé so sanh cac F caa cac dang bao ché& khac nhau
cua mdt hoat chat: F,/F,.
— Khi thay déi cdu tric hoa hoc, ¢6 thé lam F thay déi:
Ampicilin ¢6 F = 50%
Amoxicilin (gdn thém nhém OH) cé F = 95%.

) 80 vdi liéu da dung. Sinh kha dung phan anh su hap thu thude.
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~ Su chuyén hoa thudc khi qua gan 1an tht nhédt, hay chuyén hoa truéc khi
vao tuan hoan (first pass metabolism) lam giam sinh kha dung ctia thudéc. Song
d6i khi vi thudc qua gan lai ¢6 thé dude chuyén hoa thanh chét ¢ hoat tinh nén
tuy sinh kha dung ctia duong uéng 12 thiap nhung tac dung duge 1y lai khéng kém
duong tiém chich tinh mach. Vi du propranolol ¢6 sinh kha dung theo dusng uéng
12 30% nhung ¢ gan né dude chuyén hoa thanh 4 — OH propranolol vAn c¢é hoat
tinh nhu propranolol.

— Céc yéu t6 lam thay d6i F do ngudi diang thude:

+ Thtic &n lam thay déi pH hoic nhu dong cta dudng tidu hoa.

+ Tubi (tré em, ngudi gia): thay d6i hoat ddng ciia cac enzym.

+ Tinh trang bénh ly: tio bén, tiéu chay, suy gan.

+ Tuong tac thudc: hai thudc ¢é thé tranh chép tai noi h&p thu hodc lam thay
d6i d6 tan, d6 phéan ly cia nhau.

2.2. Su phan phéi

Sau khi dudc hap thu vao mau, mét phan thubc sé gin vao protein ctia huyét
tuong (cac protein trong té& bao cling gin thudéc), phan thudc tu do khéng gin vao
protein sé qua dude thanh mach dé chuyén vao cac md, vao noi tac dung (cac
receptor), vao md du trit hoac bi chuyén hoa réi thai tru (H1.1). Gitia néng d6
thuéc tu do (T) va phiic hop protein — thude (P — T) ludn cé su can bang déng:

T+Pee——>P-T

Qua trinh phan phéi thuéc phu thudc nhiéu vao tuin hoan khu vuc. Tuy theo
su tuéi mau, thudng chia co thé thanh 3 gian (H1.4).

Gian Y Gian | Gian IH
Cc quan dudc tudi Huyét |____ .| Coquan dugc tusi
mau nhiéu: tim, than, < tuong D E— mau it hon: mé ma,
gan, ndo, phoi da, co

Hinh 1.4. Hé phan phdi thudc 3 gian
Hai loai y&u t8 ¢6 anh hudng dén su phén phdi thudc trong ¢ thé:
— V@& phia co thé: tinh chdt mang t& bao, mang mao mach, s6 lugng vi tri gdn
thuéc va pH ctia méi trudng.
— Vé phia thudc: khoi lugng phan tu, ty 1& tan trong nudc va trong lipid, tinh
acid hay base, d6 ion hoa, ai luc ctia thudc véi receptor.
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2.2.1. Su gdn thudc vao protein huyél tuong

2.2.1.1. Vi tri gdn: phan 16n gén vao albumin huyét tucng (cac thudc la acid yéu)
va vao a, glycoprotein (cac thude 1a base yéu) theo cach gin thuan nghich.

2.2.1.2. Ty 1é gdn: tuy theo ai luc clia tiing loai thudc véi protein huyét tuong
(bang 1.3).

Bdng 1.3. Ty l& gan thudc vao protein huyét tudng

Ty 1é gén thudc voi protein huyét tuong

Thudc Ia acid yé&u Thuéc 1a base yéu
75 - 100%: 75— 100%:
Phenylbutazon Diazepam
Warfarin Digitoxin
Phenytoin Clopromazin
Aspirin Erythromycin
25— 75%: 25 - 75%:
Benzylpenicilin Cloroquin
Methotrexat Morphin
Khéng gan: Khéng gan:
Ethosuximid Isoniasid
Ouabain

Su gén thudc vao protein huyét tuong phu thudc vao 3 yéu té:
— S8 lugng vi tri gan thudc trén protein huyét tuong.
— Néng do phan tii ctia cac protein gin thudc.

— Hing s6 gin thudc hoac hing s6 ai luc gan thudc.

2.2.1.3. Y nghia ctia viéc gdn thuéc vao protein huyét tuong

— Lam dé& hap thu, cham thai tri vi protein mau cao nén tai noi hép thu,
thudc sé dude kéo nhanh vao mach. ‘

— Protein huyét tuong la chit dém, 1a kho du trii thudc, sau khi gin thuée, sé
gidi phoéng ti ti thuéc ra dang tu do va chi ¢6 dang tu do méi qua duge cac mang
sinh hoc dé phat huy tac dung dugec ly.

~ Néng d6 thuéc tu do trong huyét tuong va ngoai dich khe ludn 6 trang thai
cAn bang. Khi ndng d6 thudc é dich khe gidm, thuéc ¢ huyét tuong sé di ra, protein
gén thudc sé nha thudc dé giit can bang.
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— Nhiéu thude ¢6 thé cung gin vao mot vi tri ciia protein huyét tucng, giy ra
sy tranh ch&p, phu thuéc vao ai luc cta thude. Thude bi ddy khdi protein sé tang
tac dung, c6 thé giy doc. Vi du trén ngudi dang dung tolbutamid dé diéu tri dai
thao dudng, nay vi dau khép, dung thém phenylbutazon, phenylbutazon sé& day
tolbutamid ra dang tu do, gay ha dudng huyét dot ngot.

C6 khi thudc ddy ca chit ndi sinh, gy tinh trang nhiém déc chit noi sinh:
salicylat ddy bilirubin; sulfamid ha dudng huyét diy insulin ra khéi vi tri gin
vé1 protein.

— Trong diéu tri, lic dau dung liéu tdn céng dé bao hoa cac vi tri gin, sau dé
cho liéu duy tri dé 6n dinh tac dung.

—~Trong céc truong hop bénh 1y l1am ting — giam lugng protein huyét tucng
(nhu suy dinh dudng, x0 gan, than hu, ngudi gia...), cAn hiéu chinh liéu thudc.

2.2.2. Su phdn phdéi lai

Thudng gap véi cac thudc tan nhiéu trong lipid, cé tac dung trén than kinh
trung uong va ding thudc theo dudng tinh mach. Vi du dién hinh cta hién tugng
nay la gdy mé bang thiopental, mot thudc tan nhiéu trong lipid. Vi nio dugc tuéi
mau nhiéu, néng dé thudc dat dudc t61 da trong ndo rat nhanh. Khi nglting tiém,
néng dé thiopental trong huyét tuong giam nhanh vi thude khuéch tan vao cic md,
dac biét 1a mdé md. Nong d6 thudc trong nio giam theo néng dé thudc trong huyét
tuong. Vi vay khdi mé nhanh, nhung tdc dung mé khéng ldu. Khi cho cac liéu
thuéc bd sung dé duy tri mé, thudc cang tich liy nhiéu ¢ mé ma. Tt day thudc lai
dude giai phoéng lai vao mau dé téi ndo khi da nging cho thuéc, lam cho tac dung
cua thudc tré nén kéo dai.

2.2.8. Cac phén phéi ddc biét
2.2.8.1. Van chuyén thuée vao thin kinh trung uong

* Phuong thitc vdn chuyén: thuéce phdi vuot qua 3 "hang rao”

—~ T mao mach ndo vao mé than kinh (hang rdo mau — néo): thudc tan nhiéu
trong lipid thi dé thdm, thudéc tan trong nudc rat khé vuct qua vi cac t& bao than
kinh dém (astrocyte — t& bao hinh sao) ndm rit sat nhau, ngay tai mang day, ngoai
no1 mé mao mach.

~ Tu dam r6i mang mach vao dich nio tuy (hang rao mau — mang nio hoic
mau — dich nido tuy): nhu hang rao trén; thudc can tan manh trong lipid.

~ T dich nfo tuy vao mé than kinh (hang rao dich nio tuy — néo), thuc hién
bang khuéch tan thu dong.
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Céc yéu t8 quyét dinh téc dé van chuyén thudc vao dich ndo tuy va ndo thi
cling gidng nhu nguyén tic th&m qua mang sinh hoc, dé la:

— Mitic d6 gan thuéc vao protein huyét tuong.

— Mtic d6 ion hoa cta phan thuéc tu do (phu thude vao pH va pKa).

—Hé s6 phan b6 lipid/nudc ctia phan thuéc tu do khéng ion hoa (d6 tan
trong Lipid).

Thude ra khéi dich néo tuy duge thuc hién moét phan bdi co ché€ van chuyén
tich cuc trong dam r6i mang mach (mét hé théng van chuyén tich cuc cho céc acid
yéu va mot hé théng khac cho cac base yéu). Tt ndo, thude ra theo co ché khuéch
tan thu déng, phu thudc cht yéu vao doé tan trong lipid cta thudc.

Hang rao mAu — néo con phu thudc vao lida tudi va vao trang thai bénh ly: ¢
tré so sinh va tré nhod, lugng myelin con it, cdu tric "hang rao" con chua da "chit
ché" nén thudc dé khuéch tan duge vao nio. Penicilin khéng qua dude mang nao
binh thudng, nhung khi bi viém, penicilin va nhiéu thudc khac ¢6 thé qua dudge.

Hang rao mau nio mang tinh ch&t mét hang rao lipid khéng ¢é 6ng din, vi
vay, doi v6i nhiing chat tan manh trong lipid, coi nhu khéng c6é hang rao. M6t s6
vung nhé ctia n@o nhu cac nhan bén ciia ving dudi déi, san néo thit 4, tuyén tung
va thuy sau tuyén yén ciing khong c¢6 hang rio.

* Két qua ctia suw vin chuyén:

— Cac thudc tan nhiéu trong lipid s& th&m rit nhanh vao ndo, nhung lai khéng
¢ lai duge 1au (xem "su phan phéi lai").

Thuéc bi ion hoa nhiéu, khé tan trong lipid, khé thA&m vao than kinh trung
uong: atropin sulfat, mang amin bac 3, it ion hoa, vao duge than kinh trung ucng
(TKTU); con atropin methyl bromid, mang amin bac 4, ion hoa manh, khdéng vao
duge TKTU.

— C6 thé thay d6i su phan phdi thude gifia huyét tuong va ndo bing cach thay
dsi pH ctia huyét tuong: trong diéu tri ngdé doc phenobarbital, truyén NaHCO, dé
nang pH ctia mau (7,6) vugt 1én trén pH cta dich nio tuy (7,3), lam cho néng do
dang ion hoa trong huyét tuong ciia phenobarbital ting cao, ndéng d6 dang khong
ion hoa giam thé&p sé kéo dang khéng ion hoa ctia thudc tit dich nfo tuy vao mau.
2.2.3.2. Van chuyén thuéc qua nhau thai

* Phuong thite van chuyén

— Mao mach cua thai nhi (nhau thai) ndm trong nhung mao duge nhing trong
hé mau cta me, vi vay gitia mau me va thai nhi cé "hang rao nhau thai". Tinh
thdm cua mang mao mach thai nhi ting theo tudi thai. Sy th&m thudc ciing theo
quy luat chung:
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— Céc thudce tan trong lipid sé& khuéch tan thu déng: thuéc mé hoi (protoxyd
nitg, halothan, cyclopropan), thiopental.

— Van chuyén tich cuc: cac acid amin, cac ion Ca?", Mg*".

— Tham bao (pinocytosis) v6i cac giot huyét tuong ctia me

* Kot qud ctia sw van chuyén

— Tyt cAc thubce tan trong nuéde c6 khéi luong phan ti 16n trén 1000 dalton (nhu
dextran) va cac amin bac 4 (galamin, neostigmin) khoéng qua duge nhau thai, rat
nhiéu thuéc c¢6 thé vao duge mau thai nhi, gy nguy hiém cho thai (phenobarbital,
sulfamid, morphin), vi vay, khéng nén coi la ¢6 "hang rao nhau thai".

— Lugng thuéc gdn vao protein huyét tuong mau me cao thi néng dé thudc tu
do thép, chi cé thudc tu do nay méi sang duge mau con, tai ddy mét phan thudc
nay lai gdn vao protein huyét tuong mau con, vi vay néng dé thubc tu do trong
mau con cang thap. D& dat duge néng dd thubc tu do tuong ducng nhu mau me,
can khoang thoi gian t6i 40 phut. Vi du, tiém thiopental cho me trong thoi gian
chuyén da, va sau 10 phit me dé ducc thi néng d6 thiopental trong mau con van
chua dat dugde mtic mé, diéu d6 giai thich vi sao ba me da ngt ma lai ¢6 thé dé con
con thtc.

— Ngoai ra, nhau thai c¢én c¢é nhiéu enzym nhu cholinesterase, monoamin
oxydase, hydroxylase c¢6 thé chuyén hoa thude, lam gidm téc dung dé bao vé
thai nhi.

2.2.4. Sy tich luy thudc

Mobt s thude hoac chat doc ¢ moi lién két rat chat ché (thuong 1a lién két cong
hoa tri) véi mot s6 mé trong co thé va dude giti lai rat lau, hang thang dén hang
chuc nam sau khi dung thudc, ¢6 khi chi 1a mét lan: DDT gin vao md md,
tetracyclin gdn vao xuong, mam rang, As gan vao t& bao sting...

Mot s8 thuéc tich lity trong cd van va cac té& bao ctia mé khac véi ndong do cao
hon trong mau. N&u su gan thudc 14 thuan nghich thi thudc sé lai duge giai phong
tit "kho du tri" vao mau (xem "su ph&n phéi lai"). Néng d6 quinacrin trong t& bao
gan khi dung thudc dai ngay ¢é thé cao hon néng do huyét tucng vai tram lan do
t& bao gan ¢6 qua trinh van chuyén tich cuc kéo quinacrin vao trong té bao.

2.2.5. Théng sé dwoc déng hoc ciia su phén phéi: thé tich phdan phéi (Vd)
2.2.5.1. Pinh nghia

Thé tich phan phoi biéu thi mot thé tich biéu kién (khong cé thuc) chiza toan b
luong thude da duce dua vao co thé dé c6 néng dé bang nong dé thudc trong
huyét tuong.
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del); lit
Cp

D: lidu lugng thudc dua vao co thé (mg) theo dudng tinh mach. Néu theo dusng
khac thi phai tinh dén sinh kha dung: D x F
| Cp: néng do thudc trong huyét tuong do ngay sau khi phan phoi va trude khi
thai trur.

Vd: thé tich khéng c6 thuc, tinh bang L (Iit) hoac L/kg.

Vi du: m6t ngudi ning 60 kg, ¢6 lugng nude trong cé thé 1a 36 L (60% khoi
lugng co thé), da udng 0,5 mg (500 pg) digoxin c6 F theo dudng uéng la 0,7. Do
noéong do digoxin trong huyét tuong thay Cp = 0,7 ng/mL (0,0007 mg/mL).

Vay:

1 0.5%0,7 _

2T = 500 L hoac 8,3 L/kg
0,0007

Vd = 500 L, 16n bing gn 14 1an lugng nudc trong cd thé nén la thé tich biéu
kién.
2.2.5.2. Nhdn xét va y nghia lém sang

— Vd nhd nhat 12 bang thé tich huyét tuong (3L hoac 0,04 L/kg). Khong c6 gidi
han trén cho Vd. Vd cang 16n chiing té thudc cang gin nhiéu vao mbé: diéu tri
nhiém khuén xuong khép nén chon khang sinh thich hgp ¢6 Vd 16n.

— Khi biét Vd ctia thudc, c6 thé tinh duge liéu cdn dung dé dat ndng d6 huyét
tuong mong mudn: D=VdxCp

2.3. Su chuyén hoa thudc
2.3.1. Muc dich ctia chuyén hod thuéc

Chuyén hoa thudc 1a dé thai tru chat la (thudce) ra khéi co thé. Nhung nhu ta
da biét, thudc 1a nhiing phan ti tan dude trong lipid, khéng bi ion hoa, dé tham
qua mang t& bao, gdn vao protein huyét tuong va git lai trong co thé. Mudn thai
tri, co thé phai chuyén hoa nhiing thudc nay sao cho ching tré nén cac phtc hgp
¢6 cue, d& bi ion hoa, do d6 trd nén it tan trong lipid, khé gdn vao protein, khé
thdm vao té bao, va vi th€ tan hon & trong nudc, dé bi thai tri (qua than, qua
phan). N&u khong ¢6 cac qua trinh sinh chuyén hoa, mot s6 thuée rat dé tan trong
lipid (nhu pentothal) ¢6 thé bi gii lai trong ¢d thé hon 100 nam!

° Ld )\') # ~ ” Rl e ” A? ”
2.3.2. Vi tri chuyén hod va cdc enzym chinh xuc tdac cho chuyén hod

— Niém mac rudt: protease, lipase, decarboxylase
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— Huyét thanh: esterase

— Phéi: oxydase

— Vi khuén rudt: reductase, decarboxylase

— Hé than kinh trung uong: mono amin oxydase, decarboxylase

— Gan: 1a noi chuyén hoa chinh, chtta hau hét cac enzym tham gia chuyén hoa
thude, sé trinh bay & duéi day
2.8.3. Cdc phdn ting chuyén hod chinh

Mot chat A dude dua vao co thé sé di theo mot hoic cac con dudng sau:

— Pudgc hap thu va thai tri khong bién d8i: bromid, lithi, saccharin.

— Chuyén hoa thanh chat B (pha I) rdi thai tru.

— Chuyén hoa thanh chit B (pha I), rdi chat C (pha IT) va thai tru.

— Chuyén hoa thanh chit D (pha II) rdi thai tri.

Chat A c6 thé c6 hoac khéng c6 hoat tinh, sinh ra chit B khéng ¢6 hoic ¢6 hoat
tinh. Chat C va D luén 1 chat khong c¢6 hoat tinh sinh hoc. Mét ch&t me A c6 thé
sinh ra nhiéu chét chuyén hoa loai B, C hoac D...

Hap thu Sinh chuyén hoéa ~ Thai tru
Pha | ~ Phall
A
/ B
A - B Tan trong
Tan trong C C nubc
lipid D D

Hinh 1.5. Cac phan tng chuyén hoa thudc dudc phan lam 2 pha
2.3.3.1. Cdc phan vung o pha I
Qua pha nay; thuéc dang 6 dang tan dudc trong lipid sé& trd nén cé cue hon, dé
tan trong nudec hon. Nhung vé mit tac dung sinh hoc, thudc ¢6 thé mat hoat tinh,
hoic chi giam hoat tinh, ho#c déi khi 12 tang hoat tinh, tré nén cé hoat tinh.
Mot s6 vi du:
oxy khu
Prontosil Sulfanilamid
(khéng hoat tinh (c6 hoat tinh)
"tién thuoc")
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oxy hoa ‘
Phenylbutazon Oxyphenbutazon

(c6 hoat tinh) (con hoat tinh)
thuy phéan

Acetylcholin Cholin + A.acetic

(c6 hoat tinh) (mAit hoat tinh)

Céc phan {ing chinh & pha nay gém:

~ Phan @ing oxy hoa: 1a phan tng rat thudng gip, dude xtic tac bdi cac enzym
ctia microsom gan, dac biét 14 hemoprotein, cytochrom P,.

~ Phan tng khi.

— Phan tng thuy phan do cac enzym esterase, amidase, protease... Ngoai gan,
huyét thanh va cac mé khéc (phdi, than...) cung c6 cac enzym nay.

* Phan ting oxy hod

Day 1a phan tdng phd bién nhit, dudge xdc tac bdi cac enzym oxy hoa
(mixed — function oxydase enzym system — mfO), thdy c6é nhiéu trong microsom
gan, ddc bieét 1a ho enzym cytochrom P,5, (Cyt — P,x,), 1& cac protein mang c6 chia
hem (hemoprotein) khu tri & ludi néi bao nhiin cta t& bao gan va vai mé khac.
Trong co thé ngudi hién da thay cé t6i 17 typ va rét nhiéu duéi typ cytochrom P,x,
tham gia chuyén hoa cac chat ndi sinh va ngoai sinh t moéi truong, thuéc. Phan

ung oxy hoa loai nay doi hoi NADPH va O, theo phac dé sau:

Cd chat Cd chat
(RH) oxy hoa (R — OH)
cytochrom P,
O, H0
NADPH + H* NADP*

Phan ting dugc thuc hién theo nhiéu buée (H1.6):
1. Co chat (thuée, RH) phan tng véi dang oxy hoa ctia Cyt P50 (Fe®") tao
thanh phtc hop RH — Py, (Fe®) (H1.6- (D).

2. Phicc hgp RH - Py5p (Fe®) nhan 1 electron tit NADPH, bi kht thanh
RH - P,5 (Fe®™) (H1.6- D ).

3. Sau d6, phtic hgp RH ~ Py, (Fe®") phan tng véi mot phin tu oxy va mot
electron thi 2 ttt NADPH dé tao thanh phtic hgp oxy hoat hoa (H1.6- ®) ).

4. Cudi ciing, mdt nguyén tit oxy dudc gidi phong, tao H,0. Con nguyén ti oXy
thit 2 sé oxy hoa cd chat (thudc): RH — ROH, va Cyt.P,;, dudc tai tao ( H1.6-@)).
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Qua trinh phan @ng dudc tém tat & s do sau:

NADP" NADPH

Flavoprotein Flavoprotein
(dang khtr) (dang oxy hoda)

‘ H Fiso - P R-OH
tsué'c thudc oxy hoa

Hinh 1.6. So d6 oxy hoa thudc ctia cytochrom Pg,
* Phan ung khu:

Khtt cac dan xuét nitro, cac aldehyd, carbonyl béi cac enzym nitroreductase,

azoreductase, dehydrogenase... (bang 1.4).

* Phan ng thuy phan

Cac dudng néi este va amid bi thuy phan béi cac enzym esterase, amidase co

trong huyét tuong, gan, thanh rudt va cac mo khac (bang 1.4).

Bdng 1.4. Cac phan tng chinh trong chuyén hoéa thudc & phall

Loai phan tng Phan ung Vi du céac thudc

1. Phan trng oxy hoa

- N - méat alkyl RNHCH; — R - NH, + CH,0O Imipramin, diazepam,
morphin, codein,
~N - OXy hoa R_ NH2 s R - NHOH Ciorpheniramin, dapson

i . .
— M4t amin oxy hoa R~ GHCH; >R -G~ CH, > R~ C - CH; Diazepam, amphetamin

Cl)H )

NH, NH, + NH,
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Loai phén ung Phan ung Vi du céc thuéce

Tolbutamid, ibuprofen,
Hydroxy hoa mach | R~ CH,~ CHy ~» R~ CH - CH cyclosporin, midazolam
thang OH

2. Phan ong khir

Prontosil, tartrazin

Nitrobenzen,
— Nitro — khtr RNO, - RNO —-RNHOH —R - NH, chloramphenicol,
clorazepam, dantrolen

Methadon, naloxon

- Carbonyt — kh(t R -~ %R' —-R- ?HR'
O OH

3. Phan ung thuy

phal? Procain, succinylcholin,
— Cac este R,COOR, —» R,COOH + R,OH aspirin, clofibrat

Procainamid, lidocain,
— Céac amid indomethacin

RCONHR, —» RCOOH + R,NH,

2.3.3.2. Cdac phan vng ¢ pha I

Céac chit di qua pha nay dé trd thanh cac phiic hop khong con hoat tinh, tan dé
trong nwde va bi thai tria. Tuy vy, ¢ pha nay, sulfanilamid bi acetyl hoa lai tré nén
khé tan trong nude, két thanh tinh thé trong 6ng than, giy dai mau hoéc vd niéu.

Cac phan ting ¢ pha II déu la cac phan ting lién hdp: moét phan t ndi sinh
(acid glucuronic, glutathion, sulfat, glycin, acetyl) sé ghép v61 mdt nhém hoa hoc
cua thudc dé tao thanh cac phtc hdp tan manh trong nudéc. Théng thudng, cic
phan ting & pha I s& tao ra cac nhém chitic can thiét cho cac phan tng 6 pha II, d6
la cac nhém - OH, - COOH, — NH,, — SH...

Cac phan tng chinh: cac phan tng lién hdp vé6i acid glucuronic, acid sulfuric,
acid amin (chu yéu la glycin), phan ng acetyl hoa, methyl hoa. Cac phan tng nay
doi héi nang luong va co chdt néi sinh, d6 1a dac diém cta pha I1.

Ngoai ra, c6 moét sd thudc hoan toan khéng bi chuyén hoa, d6 1a nhiing hop
ch&dt ¢6 cuc cao (nhu acid, base manh), khong thim qua dudc 16p lipid cua
microsom. Phan 16n dugc thai trtt nhanh nhu hexamethonium, methotrexat.

Mot s hoat ch&t khéng cé cuc cing c¢6 thé khong bi chuyén hoa: barbital,
ether, halothan, dieldrin.
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Badng 1.5. Cac phan ting chinh trong chuyén hoé thudc & pha ll

Loai phan ung C?. c/7at Enym chuyén (vi tri) Loai co chat Vi du cac thubc
ndi sinh
— Glucuro - hop Acid UDP UDP glucuronocsyl Phenol, alcol, Morphin,
glucuronic transferase acid carboxylic, diazepam,

1 (microsom) sulfonamid digitoxin,
acetaminophen,
sulfathiazol

— Glutathion — hop | Glutathion GSH - S - transfera | Epoxid, nhém Acid ethacrynic
se (dich bao tuong, | nitro bromobenzen
microsom) hydroxylamin

— Glycin — hgp Glycin Acyl — CoA Dan xuat Acid salicylic,
transferase (ty thé) | acyl — CoA cla a.benzoic,

acid carboxylic a.nicotinic, a.cholic
~ Sulfo — hop Phosphoade | Sulfotransferase Phenol, alcol, Estron, anilin,
nosyl (dich bao tuong) cac amin vong methyldopa,
phosphosulf thom 3 — OH cumarin,
at acetaminophen

— Methyl — hoa S —adenosyl | Transmethylase Catecholamin, Dopamin,

methionin (dich bao tuong) phenol amin, adrenalin, pyridin,
histamin histamin

- Acetyl — hoa Acetyl - Co N — acetyltransferase | Cac amin Sulfonamid,

A (dich bao tudng) isoniazid,
clonazepam,
dapson.

Mot thude ¢6 thé bi chuyén hoa qua nhidu phan Ging xay ra cung mét lic hoic

tiép n6i nhau. Vi du paracetamol bi glucuro-hgp va sulfo-hgp cung moét lic:
chlorpromazin bi chuyén hoa & nhan phenothiazin qua nhiéu phan ang, sau dé la
6 nhanh bén ciing qua mét loat phan ting dé cudi cung cho t61 hon 30 chédt chuyén
hoa khac nhau.

2.3.4. Cdc yéu t6 lam thay déi téc dé chuyén hod thude
2.3.4.1. Tudi |
— Tré so sinh thi€u nhiéu enzym chuyén hoa thude.
— Nguoi cao tudi enzym ctng bi 1o hoa.
2.3.4.2. Di truyén
— Do xudt hién enzym khéng dién hinh khoang 1: 3000 nguoi c¢6 enzym

cholinesterase khéng dién hinh, thuy phan rat cham suxamethonium nén lam kéo
dai tac dung cua thudc nay.
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— Isoniazid (INH) bi mat tac dung do acetyl hoia. Trong mét nghién ctu, cho
udng 10 mg/kg isoniazid, sau 6 gid thay lugng isoniazid trong mau & mot nhém 1a
3 -6 pg/mL, ¢ nhém khac chi 13 2,5ug/mL. Nhém dau 13 nhém acetyl hoa cham,
can giam liéu vi dé doc véi TKTU. V& di truyén, thudc nhém acetyl hoa cham, thiy
60% gap ¢ ngudi da tring, 40% gap ¢ ngudi da den va 20% gip d ngudi da vang.
Nhém sau 1a nhém acetyl hoa nhanh, cn phai ting liéu, nhung san phim chuyén
hoa acetyl isoniazid lai doc véi gan.

~ Ngudi thiéu glucose 6 phosphat dehydrogenase (G¢PD) s& d& bi thifu mau
tan mau khi dung phenacetin, aspirin, quinacrin, vai loai sulfamid...

2.3.4.3. Yéu té'ngoai lai

— Chét gay cam Ung enzym chuyén hoa: c6 tac dung lam ting sinh cac enzym &
microsom gan, lam tang hoat tinh cac enzym nay.

Vi du: phenobarbital, meprobamat, clorpromazin, phenylbutazon, va hang
tram thuée khac: khi dung nhiing thudc nay véi cac thude bi chuyén hoa qua cac
enzym dudc cam tUng sé lam giam tac dung ctia thudc duge phéi hop hoidc cla
chinh né (hién tuong quen thudc).

Trai lai, v6i nhiing thudc phai qua chuyén hod mdéi tré thanh cé hoat tinh
("tién thudc"), khi dung chung véi thudc gdy cdm tng sé bi tang ddc tinh
(parathion — paraoxon)

— Chét tc ch€ enzym chuyén hoa: mét s8 thuse khac nhu cloramphenicol,
dicumarol, isoniazid, quinin, cimetidin... lai ¢6 tac dung tc ché, lam giam hoat tinh
chuyén hoa thuéc ctia enzym, do dé lam tang tac dung cta thuéc phéi hop.
2.3.4.4. Yéu 16’ benh ly

— Cac bénh lam tén thuong chiic ning gan sé lam suy gidm sinh chuyén hoa

thudc cia gan: viém gan, gan nhidm lipid, xo gan, ung thu gan... dd lam tang tac
dung hodc déc tinh ctia thude chuyén hoa qua gan nhu tolbutamid, diazepam.

— Cac bénh lam giam luu lugng mau téi gan nhu suy tim hoéc dung thudc chen
B giao cam kéo dai s& lam giam hé s& chiét xuit ctia gan, lam kéo dai thdi gian ban
thai (t,,) cta cac thude c6 hé s§ chiét xuit cao tai gan nhu lidocain, propranolol,

e

verapamil, isoniazid.
2.4. Thai trio

Thudc duge thai trir dusi dang nguyén chat hoic da bi chuyén hoa.
2.4.1. Thai tri qua thdn

Day la dudng thai trit quan trong nhat ctia cac thudc tan trong nuéc, cé6 khéi
lugng phan t nhé hon 300.
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2.4.1.1. Qua trinh thai tri

— Loc thu déng qua cau than: dang thudc tu do, khéng gin vao protein huyét
tuong.

— Bai tiét tich cuc qua 6ng than: do phai c¢é chat van chuyén (carrier) nén tai
day c6 su canh tranh dé thai tru. Vi du dung thiazid kéo dai, do phai thai tru
thiazid, co thé gidm thai acid uric, dé gy bénh gut (thiazid va a.uric c¢6 cung
carrier ¢ dng than).

Qua trinh bai tiét tich cuc xay ra chti yéu § éng luon gin, c¢6 2 hé van chuyén
khac nhau, mét hé cho cac anion (cac acid carboxylic nhu penicilin, thiazid, cac
chit glucuro-hgp va sulfo-hgp), va mot hé cho cac cation (cac base hiiu c¢o nhu
morphin, thiamin).

— Khuéch tan thu dong qua 6ng than: mét phan thudc da thai trir trong nude
tiéu ban dau lai dude tai hdp thu vao mau. D6 1a cac thude tan trong lipid, khong
bi ion hoa ¢ pH nuée tiéu (pH = 5 — 6) nhu phenobarbital, salicylat. Cac base y&u
khong duge tai hap thu.

Qua trinh nay xay ra ¢ 6ng lugn gan va ca 6 éng lugn xa do bac thang néng do
duge tao ra trong qua trinh tai hap thu nudc cing Na' va cac ion vd c¢d khac. Qua
trinh tai hap thu thu déng 6 day phu thuéc nhiéu vao pH nuée tiéu. Khi base hoa
nuée tiéu, thi cac acid yéu (acid barbituric) sé& bi thai trit nhanh hon vi bi ion hoa
nhiéu nén tai hap thu gidm. Ngudc lai, khi acid hoa nudc tiéu nhiéu hon thi cac
base (amphetamin) sé bi thai trtt nhiéu hon. Diéu nay dudc ting dung trong diéu
tri nhiém déc thuéc.
2.4.1.2. Y nghia lam sang

~Lam giam thai trir dé tiét kiém thudc: penicilin va probenecid ¢6 chung hé
van chuyén tai éng than. Than thai probenecid (ré tién, it tac dung diéu tri) va gitt
lai penicilin (dat tién hon, ¢6 tac dung diéu tri).

~ Lam ting thai tri dé didu tri nhidm doc: base hoa nude tiéu, lam ting do ion
hoa clia phenobarbital, tdng thai trit khi bi nhidm ddc phenobarbital (xem "khuéch
tan thu déng").

— Trong truong hop suy than, can giam liéu thudce dung.

2.4.2. Thdi triz qua mdt

— Sau khi chuyén hoa & gan, cac chit chuyén hoa s& thai trit qua mat dé theo
phan ra ngoai. Phan 16n sau khi bi chuyén hoa thém & rudt sé dudge tai hap thu vao
méau dé thai tri qua than.

— Mot s6 hgp chit chuyén hoa glycuronid ctia thude c6 khoi lugng phan ti trén
300 sau khi thai trit qua mat xudng rudt c¢6 thé bi thuy phan bdi B glycuronidase
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r6i lai duge tai hdp thu vé gan theo dudng tinh mach ctia dé lai vao vong tuin
hoan, duge goi 1a thude ¢6 chu ky rudt — gan. Nhitng thudc nay tich luj trong co
thé, lam kéo dai tac dung (morphin, tetracyclin, digitalis trg tim...).

2.4.8. Thdi triz qua phéi

— Cac chat bay hoi nhu rugu, tinh diu (eucalyptol, menthol).
~ Cac chat khi: protoxyd nito, halothan.

2.4.4. Thdi tru qua stta

Cac chit tan manh trong lipid (barbiturat, chéng viém phi steroid, tetracyclin,
cac alcaloid), ¢6 khoi lugng phan ti duéi 200 thuong dé dang thai trit qua sita.

Vi stia ¢6 pH hoi acid hon huyét tuong nén cac thudc 1a base yéu c6 thé c6 néng
d6 trong st@ia hoi cao hon huyét tuong va cac thudc 1a acid y&u thi c6 noéng do6
th&p hon.

2.4.5. Thai tre qua cdc duong khdc

Thuéc c6 thé con duge thai trit qua md héi, qua nudc mit, qua t& bao sliing
(6ng, téc, méng), tuyén nude bot. S8 lugng khong dang ké nén it ¢6 ¥ nghia vé mat
diéu tri. Thudng c6 thé gay tac dung khéng mong muén (diphenyl hydantoin gay
tang san lgi khi bi bai tiét qua nudc bot). Hodc dung phat hién chat déc (c6 gia tri
vé mit phap y): phat hién asen trong téc ctia Napoleon sau 150 nam!

2.4.6. Théng s6 duge déng hoc ciia chuyén hod vé thdi triv thude

Muc dich ctia chuyén hoa la 1am cho thudc mat hoat tinh, d& tan trong nudc va
thai tri. Vi vay, qua trinh chuyén hoa chinh 14 qua trinh thai trit thude. C6 2
thong s6 dugc dong hoc 1& d6 thanh thai (CL) va thoi gian ban thai (t,,) déu dé
danh gia qua trinh chuyén hoa va thai tri thude.
2.4.6.1. D6 thanh thai (clearance — CL)

* Dinh nghia:

D6 thanh thdi (CL) biéu thi khd ndng cua mot co quan (gan, than) trong co thé
thdi trix hoan toan mot thuée (hay mot chdt) ra khéi huyét tuong khi mdu tudn
hoan qua co quan do.

Clearance dugc biéu thi bing mL/phut, 1a s6 mL huyét tuong duge thai tru
thudc hoan toan trong thoi gian 1 phut khi qua cd quan. Hoéac ¢é khi tinh theo kg
khéi lugng co thé: mL/phut/kg.

CL= v (mL/pht)
Cp
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V: téc do thai trit ciia thude qua cd quan (mg/phit)

Cp: ndéng d6 thudc trong huyét tuong (mg/L)

Clearance ciing 1a mét tri s§ 4o, mang tinh Iy thuyét vi su tuin hoan ctia mau
qua ¢d quan dudc lién tuc lip di l4p lai. Trong thuc t&, thudc duge coi 1a loc sach
khoi huyét tuong sau mdt khoang thoi gian 14 7 x tys.

Hai ¢ quan chinh tham gia thai trit thudc khdi co thé 1a gan (lugng thudc bi
chuyén hoa va thai tri nguyén chit qua mat) va than, vi vay, CL toan bd duge coi
la CL gan + CL than.

* Y nghia:

—Thude ¢6 CL 16n la thudc dude thai trtt nhanh, vi thé& thoi gian ban thai
sé ngén.

~ Dung CL dé tinh liéu lugng thudc ¢6 thé duy tri dude néng dé thudc én dinh
trong huyé&t tuong. Néng d6 nay dat dude khi toc do thai tri bing téc do hap thu.

— Bi&t CL dé hiéu chinh liéu trong trudng hgp bénh 1y suy gan, suy than.

2.4.6.2. Thoi gian bdn thai (half —life —t;,9)

* PDinh nghia:

Thoi gian ban thai duge phan biét lam hai loai:

—t,5 & hay ty, hap thu la thdi gian can thiét dé 1/2 lugng thudc da dung hap
thu dudc vao tudn hoan. N&u dung thudc theo dudng tiém bap thi ty, o khéng
dang ké.

—tys P hay ty, thai tri 12 thoi gian cin thiét dé néng d6 thudc trong huyét
tudng giam con 1/2.

Trong thuc hanh diéu tri, hay dung t,,, B va thuong chi viét 1a t,/, hodc t/2.

* Y nghia:

— Tu ¥ nghia cia CL da néi trén, ta thay ty ty 1& nghich v6i CL (clearance).
Khi CL thay d6i theo nguyén nhan sinh ly hodc bénh 1y sé lam t,,thay d6i, hiéu
qua cua diéu tri bi anh hudng. Can phai hiéu chinh liéu lugng ho#ic khoang cach
gifia cac liéu.

— Trong thuc hanh diéu tri, thudng coi thdi gian 5 1an t,, (5 lan dung thudc
cach déu) thi ndng dd thudc trong mau dat duge trang thai én dinh (Css), va sau
khi ngiing thudc khoang 7 1an ty, thi coi nhu thudc da bi thai trit hoan toan khoi
¢6 thé (xem bang).

38



Lugng thudc dugc thai trir theo t,, sau khi ngirng thudc

Sélan t,, Lugng thubc dugc thai trir (%)

50
75
88
94
97
98
99

~N O O b W N -

— D31 v6i mbi thude, thoi gian ban thai 1a giéng nhau cho moi lidu dung. Do d6

c¢6 thé suy ra khoang cach dung thuéc:

+ Khi ty5 < 6h: néu thudc it ddc, cho liéu cao dé kéo dai dude nbng do hiéu
dung ctia thudc trong huyét tuong. Néu khong thé cho dude liéu cao (nhu heparin,
insulin) thi truyén tinh mach lién tuc ho#c san xuit dang thudc gidi phéng cham.

+ Khi ty), tit 6 dén 24h: dung liéu thudc véi khoang cach ding bing t,,.

+ Khi t5 > 24h: dung liéu duy nhat 1 14n mébi ngay.

TU LUONG GIA

1.
2.

A

Su hap thu thude phu thudce vao nhitng yéu t6 nao?

Phan tich, so sanh cac dac diém ctia cac dudng h&p thu thuée: dudng tidu
hoa, dudng tiém, duong ho hdp va dudng qua da, niém mac.

Trinh bay vé su van chuyén thudc vao than kinh trung uong va qua nhau
thai. Y nghia lam sang.

Sinh kha dung cta thudc l1a gi? Y nghia.

Trinh bay vé thé tich phan phéi (Vd) va y nghia 1am sang?

Su gan thudc vao protein huyét tusng va y nghia?

K& tén cac phan tng chinh (khéng viét céng thic) ctia chuyén hoa thuéc &
pha I, két qua va y nghia?

K& tén cac phan tng chinh (khéng viét cong thic) cia chuyén hoa thuéc &
pha I1, két qua va y nghia?

Trinh bay cac cach thai trit thubc qua than, qua gan, qua siia va y nghia
lam sang.

10. D6 thanh thai 1a gi? Y nghia?
11. Thdi gian ban thai 1a gi? Y nghia?
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Bai?2
DAI CUONG VE DUGC LUC H:

~

MUC TIEU

1. Trinh bay dugc co ché tdac dung cua thuée qua receptor va khéng qua
recepitor.

2. Phén biét duge cdc cdch tdc dung ctia thude.

3. Trinh bay dude nhitng yéu té thudc vé ban thdn thube quyét dinh tdc
dung cua thuée (ly hod, cdu truc, dang bao ché).

4. Néu duoc nhitng yéu té chinh vé phia ngudi bénh cé anh hudng dén tdc
dung ctia thubc (tudi, quen thuée...).

5. Trinh bay duoc 5 trang thdi tdc dung ddc biét cua thude.

Dudc luc hoe nghién c@u tac dung ctia thude 16n co thé séng, gidi thich co ché
cua cac tac dung sinh hoa va sinh ly cta thudc. Phan tich cang day du duge cac tac
dung, cang cung cdp dudc nhiing co sé cho viéc dung thude hop 1y trong diéu tri.
Pay la nhiém vu co ban nhit va cting 1a khé khian 16n nhét ctia dude luc hoc.

1. CO CHE TAC DUNG CUA THUOC

1.1. Receptor

— Tac dung ctia phan 16n cac thudc 14 két qua cua su tuong tac gitia thudce véi
receptor (thé thu cam). Receptor la mot thanh phdn dai phan ti (macromolécular)
ton tai vdi mot luong gidi han trong mét sé té bao dich, cé thé nhan biét mét cdch
ddc hiéu chi mét phan ti "thong tin" tw nhién (hormon, chdt dan truyén than
kinh), hode mét tdc nhdn ngoai lai (chdt hod hoc, thuée) dé gy ra mét tdc dung
sinh hoc ddc hiéu, la két qud cta tdc dung tuong hé do.

Thanh phan dai phén ti ciia receptor thudng la protein vi chi ¢é protein méi
c6 c&u tric phiic tap dé nhan biét dic hiéu ctia mét phan tl ¢6 cdu tric 3 chiéu.

Receptor ¢6 2 chiuc ndang:

1. Nhan biét cac phan ti théng tin (hay con goi la ligand) bang su gin dac
hiéu cac phan ti nay vao receptor theo cac lién két hoa hoc:
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— Lién két ion: cac chat hoa hoc mang dién tich (nhu nhém amoni bac 4 cua
acetylcholin c¢é dién tich duong), sé gidn vao ving mang dién tich trai ddu cla
receptor theo lién k&t nay, véi luc lién két khoang 5 — 10 kecal/mol.

— Lién két hydro: do su phan bé khéng dong déu electron trong phén ti nén cé
moi lién két gitia nguyén ti hydro véi cadc nguyén ti c6 dién tich Am cao nhu oxy,
nitg va fluor. Luc lién két khoang 2 — 5 kcal/mol ’

— Lién két Van — der — Waals: 1a Iuc lién két cia mdi tuong hé gifia cac electron
v61 cac nhén cua cac phin ti sat bén. Luc lién két phu thudc vao khoang cach gitia
cac phan td, hic nay tuong dé6i yéu, khoang 0,5 kcal/mol. Cac thudc cé vong benzen,
c6 mat do electron phan bd dong déu thudng c6 méi lién két nay.

Cac luc lién két trén déu la thuan nghich.

— Lién két cong hoa tri: 1a luc lién két gilia cac nguyén tu bing nhiing cap dién
ti chung. Vi 1a luc lién két 16n 50 — 150 kcal/mol nén 1a lién két khéng thuan
nghich ¢ nhiét dé co thé, khéng c6 chat xtc tac. Loai lién k&t nay it gap. Vi du lién
két gitia chit alkyl hoa véi t& bao ung thu, cac thudc tic ché enzym mono — amin
oxydase (MAOI), thuéc trt sau 1an hiiu ¢d v6i cholinesterase.

Mot phan té thudc c6 thé gén vao receptor theo nhiu kiéu lién két. Vi du:

acetylcholin gén vao receptor M — cholinergic:

Hinh 2.1. Phic hgp acetyicholin — receptor M

Acetylcholin gan vao receptor M theo dudng néi sau:

~ Hai O cla chic ester tao lién két hydro véi receptor

~ Nhém CH, — CH, gan véi receptor bang lién két phan tr (luc Van — der — Waals)
~ Hai g6c CHj; clia amin bac 4 gan vao céac khoang cla vi tri anion ciing bang luc
Van - der — Waals.

2. Chuyén tac dung tuong hd gitia ligand va receptor thanh mét tin hiéu dé
gay ra duge dap tng t& bao. Cde receptor nam & nhan € bao dude hoat hoa bdi cac
ligand gén trén cac vi tri ddc hiéu cia ADN ndm trong cac ving didu hoa gen, giy
ra su sao chép cac gen dac hiéu (receptor caa hormon steroid, vitamin Ds...). Cdc
receptor nam ¢ mang té bao vi & xa nhan nén khéng tham gia truc tiép vio cac
chuong trinh biéu hién cua gen. Khi cac ligand tac dong 1én receptor sé lam san
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xut ra cac phan tl trung gian — "ngudi truyén tin thi 2" (AMPv, GMPv, IP;, Ca*",
diacetyl glycerol...). Nhitng chit nay sé gy ra moét loat phan {ing trong t€ bao, dan
t61 mot thay déi chuyén hoa trong t& bao, ciing v6i hoéc khéng c6 su thay doi vé
biéu hién gen (receptor cuia adrenalin, cia benzodiazepin...).

Nhu vay, khi thuéc gin vao receptor ciia t& bao thi gy ra dudc tac dung sinh
ly. Nhung c¢6 khi thudc gin vao t& bao ma khéng giy ra tac dung gi, ndi gan thudc
dudc goi 14 noi tiép nhan (acceptor) hoéc receptor cAm (silent receptor), nhu thuée
mé gin vao t& bao md, digitalis gén vao gan, phéi, than...

Thuéc gin vao receptor phu thudc vao di luc (affinity) ctia thudc véi receptor.
Hai thudc c¢6 cing receptor, thudc nao ¢6 ai luc cao hon sé day dudc thudc khac ra.
Con tac dung cua thudc 1a do hidu luc (efficacy) cta thuée trén receptor dé. Ai luc
va hiéu luc khéng phai Iic nao ciing di cing nhau: acetylcholin 14 chat dan truyén
than kinh ctia hé phé giao cam, khi gdn vao receptor M, gay hiéu luc lam tang tiét
nudc bot, co déng ti, cham nhip tim...; atropin c6 ai lyc trén receptor M manh hon
acetylcholin rat nhiéu nén day dude acetylcholin ra khoi receptor M, nhung ban
than né lai khong cé hiéu luc gi. O 1am sang, tac dung cua atropin quan sat dudc
chinh 1a tac dung cta su thidu ving acetylcholin trén receptor M: khé miéng (gidm
ti6t nudc bot), gidn déng td, nhip tim nhanh...

1.2. Cac cd ché tac dung cua thudc
1.2.1. Tac dung cua thudce théng qua receptor

Thuéc tac dung truc tiép trén cac receptor cuia cac chat néi sinh (hormon, chat
dan truyén than kinh): nhiéu thuéc tac dung trén cac receptor sinh 1y va thuong
mang tinh déc hiéu. Néu tac dung cua thudc 1én receptor giéng véi chat noi sinh,
goi 14 chat dong vdn hay chat chu vdn (agonists), nhu pilocarpin trén receptor
M - cholinergic. N&éu thuéc gin vao receptor, khéng giy tac dung gidng chat ndi
sinh, trai lai, ngan can ch&t noéi sinh gin vao receptor, gy tac dung tic ché chit
déng van, dudc goi la chat dér khdng (antagonists), nhu d - tubocurarin tranh
chap véi acetylcholin tai receptor N cua co van.

~ Mbt s8 thudc thong qua viée giai phéng cac chat néi sinh trong co thé dé gay
tac dung: amphetamin giadi phéng adrenalin trén than kinh trung uong; nitrit lam
giai phéong NO gay gian mach...

Xét trén nhiéu mait, protein 1a mdt nhém quan trong cta receptor — thudc. Do
d6, ngoai receptor té& bao, cac receptor cua thudc con la:

— Cac enzym chuyén hoa ho#c diéu hoa cac qua trinh sinh hoa c6 thé bi thudc
dc ché hodc hoat hoa:
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+ Thubc tic ché enzym: captopril tic ché enzym chuyén angiotensin I khéng
hoat tinh thanh angiotensin II ¢6 hoat tinh dung chiia cao huyét ap; cac thudc
chéng viém khéng steroid tic ché cyclooxygenase, lam giam téng hop prostaglandin
nén cé tac dung ha sét, chéng viém; thuéc trg tim digitalis Gc ché& Na™ - K*
ATPase...

+ Thudc hoat hoa enzym: cac yéu té vi luong nhu Mg®", Cu®*, Zn?" hoat hoa
nhiéu enzym protein kinase, phosphokinase tac dung 1én nhiéu qué trinh chuyén
hoa cta té& bao.

— Cac ion: thudc gin vao cac kénh ion, lém'thay d6i su van chuyén ion qua
mang t& bao. Novocain cég tré Na' nhap vao t& bao than kinh, ngan can khi cuc

nén c6 tac dung gay té; benzodiazepin lam ting nhap Cl vao té bao, gy an than.
1.2.2. Tac dung cua thuéc khéng qua receptor

Mot s6 thude c6 tac dung khéng phai do két hop véi receptor.
— Thudc ¢6 tac dung do tinh chat 1y hoa, khéng dic hidu:

Cac mudi chia cac ion khé hap thu qua mang sinh hoc nhu MgSO,, khi uéng
sé "goi nudc" ¢ thanh rudt vao long rudt va git nudc trong long rudt nén cé tac
dung tdy; khi tiém vao tinh mach sé kéo nudc tiu gian bao vao mau nén dudgc dung
chita phu nao.

Isosorbid, mannitol diing li€u tuong déi cao, lam tang ap luc th4dm th&u trong
huyét tuong. Khi loc qua cdu than, khéng bi tai hdp thu & éng than, lam ting ap
luc tham thau trong dng thén, ¢6 tac dung loi nidu.

Nhiing chat tao chelat hay con goi 1a chit "cang cua" do ¢ cac nhém cb cuc
nhu —~OH, —-SH, ~NH,, dé tao phtic véi cac ion hoa tri 2, ddy ching ra khdi co thé.
Cac chat "cang cua" nhu EDTA (Ethyl diamin tetra acetic acid), BAL (British anti
lewisit — dimercaprol), d — penicilamin thudng dude dung dé chiia ngd doc kim loai
nang nhu Cu*', Pb*", Hg*" hoac thai trit Ca?* trong ngd doc digital.

Than hoat hap phu dugc cac hai, cac doc t6 nén dung chita day hoi, ngd doc.

Cac base yéu lam trung hoa dich vi acid dung dé€ chiia loét da day (khang
acid), nhu hydroxyd nhém, magnesi oxyd.

— Thubc c6 cau tric tuong tu nhu nhiing chit sinh hoa binh thudng, c¢6 thé
thdm nhap vao cic thanh phan ciu tric cua té bao, 1am thay d6i chic nang cua té
bao. Thudc gidng purin, gidng pyrimidin, nhap vao acid nucleic, dung chéng ung
thu, chéng virus. Sulfamid gan gidng paraamino benzoic acid (PABA), lam vi
khuén dung "nham", khong phat trién dude.
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2. CAC CACH TAC DUNG CUA THUOC
Khi vao co thé, thudc c6 thé c¢6 4 cach tac dung sau:
2.1. Tac dung tai ché va toan than

— Téac dung tai ché 1a tac dung ngay tai noi thudce tiép xtic, khi thude chua dudc
hap thu vao mau: thudc sit khuén ngoai da, thudc lam sin niém mac (tanin),
thuéc boc niém mac dudng tiéu hoa (kaolin, hydroxyd nhém).

—Téac dung toan than la tac dung xay ra sau khi thuéc dd duge hap thu vao
mau qua dudng hd hap, dusng tiéu hoa hay duong tiém: thudc mé, thude trg tim,
thuéc 161 niéu. Nhu vay, tac dung toan than khéng cé nghia 1& thudc tac dung
khép co thé ma chi 1& thude da vao mau dé "di" khip co thé.

Tac dung tai chd hoac toan than cé thé gay hiéu qua truc ti€p hodc gian tiép:
tiém d — tubocurarin vao tinh mach, thuéc true tiép tac dung 1én ban van dong lam
liét ¢ van va gidn tiép lam ngiing thdé do co hoanh va co lién sudn bi liét cha
khong phai thudc tic ché trung tAm hé hap.

Mat khac, tac dung gian ti€p con c6 thé thong qua phan xa: khi ngit, ngui
ammoniac, cic ngon diy than kinh trong niém mac ducng hé hap bi kich thich,
giy phan xa kich thich trung tAm hoé hap va van mach 6 hanh tuy, lam ngudi bénh
hoi tinh. v

2.2. Tac dung chinh va tac dung phu

— Tac dung chinh 1a tac dung dé€ diéu tri.

— Ngoai tac dung diéu tri, thudc c¢6 thé con gay nhiéu tac dung khac, khong ¢
y nghia trong diéu tri, dudc goi 1 tac dung khéng mong muén, tac dung ngoai y
(adverse drug reactions — ADR). Cac tac dung ngoai ¥ ¢é thé chi gy khé chiu cho
ngusi dung (chéng mat, buén nén, mat ngn), goi 1a tac dung phu; nhung ciing c6
thé gy phan tng doc hai (ngay véi liéu didu tri) nhu xuit huyét tiéu hoa, gidm
bach cau, tut huyét ap thé ding...

Vi du: aspirin 1a thuéc ha sot, giam dau, chéng viém (tac dung chinh), nhung
gdy chay mau tiéu hoa (tac dung doc hai). Nifedipin, thuéc chen kénh calci dung
diéu tri tang huyét ap (tac dung chinh), nhung c¢é thé gay nhiic dau, nhip tim nhanh
(tac dung phu), ho, phti chan, ting enzym gan, tut huyét ap (tac dung doc hai).

Trong diéu tri, thudng phéi hop thudc dé lam tang tac dung chinh va giam tac
dung khong mong muén. Vi du uéng thudc chen B giao cdm cung véi nifedipin sé
lam giam dudc tac dung lam ting nhip tim, nhtc dau cta nifedipin. Cang c6 thé
thay d6i duong dung thuéc nhu ding thudc dit hAu mén dé tranh tac dung khé
udng, gy budn non.
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2.3. Tac dung hoéi phuc va khéng héi phuc

— Téac dung hoi phuc: sau tac dung, thudc bi thai tru, chiic nidng ctia c¢d quan lai
trd vé binh thudng. Sau gdy mé dé phiu thuat, ngudi bénh lai c¢6 trang thai binh
thuong, tinh tao.

— Tac dung khong héi phuc: thudc lam mat hoan toan chiic nang cda t&€ bao, co
quan. Vi du: thuéc chéng ung thu diét t& bao ung thu, bao vé t€ bao lanh; thudc sat
khuédn boi ngoai da diét vi khudn nhung khéng anh hudng dén da; khang sinh
cloramphenicol cé tai bién gay suy tuy xuong.

2.4. Tac dung chon lgc

Tac dung chon loc 1a tac dung diéu tri xdy ra sém nhat, rd rét nhat. Vi du
aspirin udéng liéu 1 -2 g/ngay c6 tac dung ha s6t va giam dau, uéng liéu 4 -6
g/ngay cb ca tac dung chéng viém; digitalis gdn vao tim, nfo, gan, than... nhung
v6i liéu diéu tri, chi c6 tac dung trén tim; albuterol (Salbutamol — Ventolin) kich
thich chon loc receptor B, adrenergic...

Thudc ¢6 tac dung chon loc 1am cho viée diéu tri tréd nén dé dang hon, hiéu qua
hon, tranh dude nhiéu tac dung khéng mong mudn.

3. NHUNG YEU TO ANH HUGNG DEN TAC DUNG CUA THUOC

3.1. Vé thuéc
3.1.1. Thay déi cdu tric lam thay déi duoe luc hoc ciia thude

Nhu ta da biét, thudc muén cé tac dung, phai gdn dudc vao receptor (ai luc véi
receptor) va sau dé la hoat hoa dudgc receptor d6 (c6 hiéu luc hay tac dung duge 1y).
Receptor mang tinh diac hiéu cho nén thuéc ciing phai cé cdu tric dic hiéu.
Receptor dude vi nhu 6 khoa va thuée 1a chia khoa. Mét su thay d6i nhé vé cdu
tric hoa hoc (hinh dang phéan ti caa thudc) cang cé thé gy ra nhiing thay d8i 16n
vé tac dung.

Nhu vay viéc téng hop cac thude méi thudng nham:

~ Lam téng tac dung diéu tri va giam tac dung khéng mong muén. Khi thém F
vao vi tri 9 va CHjy vao vi tri 16 cua cortisol (hormon v thugng than), ta dudc
betametason c6 tac dung chong viém gip 25 lan va khong cé tac dung gitt Na” nhu
corticoid, tranh phai an nhat.

— Lam thay doéi tac dung dude ly: thay déi c&u tric ctia isoniazid (thudc chéng
lao), ta dugc iproniazid, c¢é tac dung chdng trAm cam, do gin vao receptor hoan
toan khac.
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— Trd thanh chat d6i khang tac dung: PABA 1a nguyén liéu dé téng hgp thic
an cho vi khuéin. Sulfanilamid ¢6 céng thiic gn gidng PABA, lam vi khuén st
dung "nham", khéng phéat trién dudgc. Vi vay, sulfanilamid ¢é tac dung kim khuén.

SO,NH, COOH
Sulfanilamid PABA (para amino benzoic acid)

Khang histamin H,; cé céng thic gan gidng v6i histamin, tranh chép véi
histamin tai receptor H;.

— Cac déng phan quang hoc hoic déng phéan hinh hoc ctia thudc ciing lam thay
d6i cudng do tac dung, hoiac lam thay d6i hoan toan tac dung cua thude.

L-isoprenalin c6 tac dung kich thich receptor B adrenergic 500 l1An manh hon
D-isoprenalin.

L-quinin Ia thuéc chiia sét rét, D-quinin (quinidin) 1& thudc chiia loan nhip tim.

— Cang ngay ngudi ta cang hiéu rd dude siéu cdu tric cuia receptor va san xudt
cac thuéc rat ddc hiéu, gan dudc vao dudi typ ctia receptor: receptor adrenergic o,

oy, By, B, B3, receptor cholinergic M, M,, M, receptor dopaminergic D,, D,,... D,.
3.1.2. Thay déi cdu tricc thuée, lam thay d6i dugc déng hoc ciia thude

Khi c&u tric cia thude thay d6i, lam tinh chét 1y hoa ctia thude thay déi, anh
hudng dén su hoa tan ctia thudce trong nude hoic trong lipid, anh hudng dén su gin
thudc vao protein, dé ion hoa cuia thudc va tinh viing bén ctia thudc. Mét s6 vi du:

— Dopamin khéng q