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LANH VU'C NGHIEN CUU CUADUOC BDONG
HOC

DUOC PONG HOC (Pharmacokinetic)
Nhirng gi co thé gay ra doi voi thude
<€

THUOC > CO THE

DUQC LUC HOC (Pharm,acodynamif:)
Nhirng gi thudc gay ra doi voi co thé
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Dwoc dong hoc

» Nghién ctru anh hwéng cla co thé doi voi
thudc (hap thu, phan bd, chuyén hoa, dao
thai)

» Cac thong s6 duoc ddng hoc:

- Sinh kha dung : F

- Thé tich phan phdi: Vd
- Hé s6 thanh thai: Cl
- Thoi gian ban thai:t"?




CHUYEN CHO THUOC QUA
MANG TE BAO

. Cac phan t thudc tan trong mé qua
dwoc mang té bao.
— Khuéch tan thu déng theo chénh léch nong
do, tinh tan trong m& cua thudc

— Chuyén ché tich cwc: bom nguwoc chénh |éch
nong do, can nang lvong



Cau triac mang té bao
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Nguon: Textbook of Medical Physiology, 11" edition
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CHUYEN CHO THUOC (2)

Anh hwéng cta cau tric phan to:
kich thwée phan twe, swion hoa
Dang khong ion hoa co tinh tan trong
m& nhiéu hon, qua mang té bao dé
dang

* S ¥ dong ion (ion trapping) khi
chénh léch pH , thudc bj bat gitr &
bén co ti lé ion hdéa cao hon.



Khuéch

Thudc: Pa so la kiém

2 dang trong dung dic

tan thu dong

hodc acid yéu

1.

— Dang khéng ion hoa, tan trong m&, dé khuéch tan

— Dang ion héa, khdng tan trong m&, khé khuéch tan

Phan bo qua mang té

bao phu thudc pKa

pKa = pH ma tai dé, 50% thudc & dang ion hoa



Kha nang phan ly thanh ion

- Tinh toan theo phwong trinh Henderson —

Hasselbach

Dang gan H*
Log ’ = pKa — pH
Dang khong gan H*




Kha nang phan ly thanh ion
- A: Acid; B: Base (kiém)

- Dang gan két proton: HA hay BH*

“HA A +H? Ka = [A[HJ/[HA]

-BH* U B+H*  Ka=[B]H/[BH"]




Kha nang phan ly thanh ion
Can bang
» ThuOc acid tich tu & khoang mang tinh kiém hon
» Thudc kiém tich tu & khoang mang tinh acid hon
* Hién twong & dong ion (ion trapping)

—VD: pH thai nhi thap hon me [ Thudc t&, thudc phién

(kiém) bi “bat gil¥” nhiéu hon bén phia thai nhi



SU HAP THU THUOC

» Thudc phai duoc hoa tan trong nwéc dé vao
vong tuan hoan.

» Tat ca thudc sé dwoc hap thu vao vong tuan
hoan tw vi tri cho thuéc

» Sinh kha dung (bioavailability) : lvgng thudc
vao duwgc vong tuan hoan hé thong

* Phu thuodc:
- Pac tinh ly hoa cua thudc (tan trong m& va
pKa)
- Kha nang phan ly thanh ion tai vi tri str dung
(tiéu hoa...)



SU HAP THU THUOC

Pwéng cho thuodc

» Pwdng uodng: hap thu thudc trong da
day-ruét, thudc qua gan trwéde khi vao hé
tuan hoan (hiéu qué qua gan lan dau)



SU HAP THU THUOC (2)

e Pwdrng dwéi lwdi: trwc tiép vao hé
tuan hoan, gi®¢i han cho thudc tan
trong mo cao

e DPwdrng trwe trang: hap thu thudc
khdng on dinh

e DPwong qua da: Gidil han cho cac
thudc tan trong mé (fentanyl), bat dau
tac dung cham



Pwdng uong
Khuéch tan thu dong
Dang khong ion hoa va tan trong mo&
Bé& mat hap thu cta da day nhé
Nép gap rudt [1 dién tich bé mat Ion (=200m2)
Thudc bi hty béi acid da day [ Bao ngoai bao vé
Bao ngoai: Tot v&i nhirng thudce kich thich da day

(Aspirine)



Dwong dwoi lwo
» M&u d6 vé TM chu trén
 Thudc dé tan nhw Nitroglycerine
» Tranh hiéu &ng qua gan lan dau (hepatic first-pass
metabolism)
» Nitroglycerine: Nubt [1 chuyén hoa tai gan khién
Nitroglycerine hoat hda khéng vao dwoc tuan hoan

hé thong



Pwong trwc trang
« |t str dung
» Hiéu qua trong trwd'ng hop Bn khéng thé
udng (tri giac kém, nén 6i...)
« Khodng 50% thudc khéng qua gan [ Giam

hiéu &ng qua gan lan dau



SU HAP THU THUOC (3)

» Tiém bap, tiém dwéi da: hiéu qua
khong chac chan

* Tiem vao khoang dwoi nhén, ngoai
mang cirng, quanh ré than kinh

* DPwdrng hd hap

. T[ém tinh mach: nhanh chong dat
nong do dieu tri



Dwong dw¢i da
» Thudc khéng kich thich mé
« TD phu: dau, hoai tr, bong da
» Hap thu qua da thwérng 6n dinh va cham
* Hiéu rng dai

* [nsuline, hormone



Pwong tiem bap
 Hap thu phu thudc twdi mau vij tri tiém
 Hap thu phu thudc ty 1é m& - co’

» Hap thu phu thudc dang thudc (nwéc, dau, vi

nat...)
» Bién ddi khi lam néng, xoa bop vi tri tiém

 Thwong co delta > co mong Ion



Khoang dwéi nhén
 Hang rao mau nao va hang rao mau — dich nao
tdy co thé ngan hay lam cham hap thu
» Tiém trwce tiép vao khoang dwdi nhén

» Tiém vao nao that: diéu tri u ndo



Khoang NMC, quanh ré TK
* VI tri dac biét
» VO cam trong phau thuét
» Diéu tri dau
 Hap thu phu thudc twdi mau vij tri tiém
» Lwu y hap thu truc tiép néu tén thwong mach

mau



Hap thu thuoc

o Néng dé t6| da trOng hUyét tU’O’ng Cmax
» Thoi gian can dé dat nong do toi da (T__ )
» T__ phu thudc nhiéu yéu to:

- Pac diém vi tri ding thudc (co, mé-...)

- Tinh trang tw®i mau vi tri hap thu



Nong dé thudc trong huyét twong

» Cp : la lwong thudc sau khi hap thu vao hé
tuan hoan chia trong 1 don vi huyét
twong (mcg/ml, ymol/L)

» D0 thj biéu dién ndng dd thudc trong huyét
twong



Hap thu thuoc
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Nguon: Traité d’anesthésie générale, 2004



Hap thu thuoc

Noi tiém thuoc C__ (mglL)
Lién suwdon 1,46
Khoang cung 1,18
Ngoai mang cng (lwng) 0,97
Pam rdi canh tay 0,53
Khoang dw¢i nhén 0,44
Duwéi da 0,35

Gia tri nong d6 toi da trong huyét twong C__
sau khi tiéem Lidocaine




Hap thu thuoc
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PHAAN PHOAI THUOAC

* Cauc c0 quan tooul mauu nhieau (nado,
tim, thadn, gan) > c6 , da > mdo

* Thuoac tan trong m60 > thuoac tan trong
noouc

e Tich tui thuoac trong moa

* Gaén keat voul protein : cha thuoac
daing to1 do cou thea qua maegng tea bago



TAUI PHAAN PHOAI THUOAC

 Soi taui phaan phoai thuoac ra moa
ngoail vi - lagm gialim noang noa trong
plasma
- gaay cheanh ledch noang noa gioda
nado-mauu
- Tenh mea sobum nhong noang noa
thuoac coon nguyean trong co thea



THUOAC QUA NHAU

* Thuoac tan trong moo , troing 100ing
phaan tou nhou

* pH thai nh1 thaap hon pH mei :
thuoac 1on houa cutia thuoac phiean,
thuoac tea  ou thai nhi (10n
trapping) > mei



SOI THAUI THUOAC

« Bagi tieat thuoac nguyean daing (tan
trong noouc) hay chaat chuyean houa
* Chuyeadn houa taii gan

 Thatu qua phoai : thuoac mea hoa haap



SOI THAUI THUOAC

Thaui thuoac qua gan tueoy thuoac

* Lou loding mauu qua gan

« Khaill naéng bact thuoac cutia gan ER
 Mouc noa gaen protein culia thuoac



THAUI THUOAC QUA GAN

* Thuoac cou ER thaap : noa thanh thati bo
hain chea do khall naéng chuyean houa
thuoac cutia gan

 Thuoac cou ER cao : noa thanh thati bo
hain chea bot1 16u 100ing mauu qua gan



THAUI THUOAC QUA GAN

* Suy tim ou huyeat : giaim khat naéng
thati1 thuoac culia gan , giaim 16u 100ing
mauu qua gan

» X0 gan : giaim lou 106ing mauu qua gan
, glalim hoait tinh men gan

* Gaay mea , PT buing : gialim I6u 160ing
mauu qua gan



SOI THAUI THUOAC

So01 thaui thuoac qua thaan tugy thuoac
» Noi loic caau thain

» Bagi tieat qua oang thaan

» Tau haap thu qua oang thaan

Suy thain , gitalm cung 100ing tim [ giatm
thatil thuoac qua thaan




CHUYEAN HOUA THUOAC

* Chuyean houa thuoac thaenh cauc chaat
tan trong noouc ned thati qua maat vae
noouc tieau

* Moat soa chaat chuyean houa cou hoait
tinh

* T1 thea P450 chuyean bieat :

- Thuoac ouc chea H2 , ouc chea calci ,

choang traam caum ouc chea men P450
khauc nhau gaay t00ng tauc thuoac

* Toang hoip voui glucuronic acid



CHUYEAN HOUA THUOAC

Cauc yeau toa ainh hoolung chuyean houa
thuoac
- Do gen (men cholinesterase)

- Tuoai (thai nhi1, s6 sinh giaiim khat
naéng chuyean houa)

- Taéng 100ing men P450

- Bednh gan , thaan

- Gaay mea , phaau thuaat



SOI GAEN KEAT VOUI
PROTEIN

* Phaan gaén voui protein culia thuoac
hoait ioang nho lag doi troo nodng cula
thuoac nea traunh cauc thay noai noat
ngoat thuoac ou daing to1 do

 Cauc protein gaen keat thuoac
- Albumine (quan troing nhaat)
- ol acid glycoprotein (taéng khi vieam
caap, beanh lyu maodn tinh)



GAEN KEAT VOUI PROTEIN : TUQY
THEO

* Tinh tan trong moo

* Roai loain caan baeng kieam- toan
* Tich tui cauc hoan hoip noai sinh

* Cou thai

* SO sinh

* Tuoai, giow

* Bednh gan



Gan ket protein

Thé hién qua ty 1& % thudc gan két véi protein

Thudc gan két manh: Thay déi nhé ty 1& nay [1 Thay doi
I&n phan suat thudc ty do

VD: Propofol c6 ty |& gan két protein = 97% [ Thudc tw
do 1a 3%

Ty 1& 97% gidm con 94% [ Thudc tw do = 6% GAP POI



Gan ket protein

« Thudc gan két yéu: Thay d6i nho ty 1& nay [1 Thay doi
phan suat thudc tw do khéng dang ké

« VD: Pancuronium co ty I& gan két protein = 20% [1 Thudc
tw do Ia 80%

« Ty lé 20% gidm con 17% [1 Thudc tw do = 83% THAY
POl KHONG DANG KE



Gan két protein

Thuoc Gan két protein (L/kg)
Thiopental 84%
Etomidate 75%
Propofol 97%
Ketamine 12%
Morphine 35%
Fentanyl 84%
Sufentanil 92%
Midazolam 94%
Lidocaine 80%
Bupivacaine 95%




DOOIC NOANG

* Noang noa thuoac taii noi tauc duing
lag yeau toa chinh cutia hieau quai
thuoac

e Haeng soa toac noa (rate constants)

e Noua thoei gian (half times) : thoei
gian caan thieat nea noang fnoa thuoac
trong mauu giaim phaan nola



DOOIC NOANG

Thea tich phaan phoai : licau thuoac chich
vago / noang noa thuoac trong plasma
* Thuoac nodic phaan phoai roang raoi (tan
trong moo0)
- Noang noa thuoac trong mauu thaap
- Thea tich phaan phoai cagng 16un thi thoei
gian baun thati cagng daei
« (Gialm gaen keat protein sed gaay ra taéng
thea tich phaan phoai



Thé tich phan phoi

Thuoc Thé tich phan phoi (L/kg)
Propofol 11,5
Thiopental 2,34
Etomidate 4.7
Ketamine 3-95
Sufentanil 4 -5
Fentanyl 3-5
Morphine 27
Lidocaine 1,7
Midazolam 1,2




DOOIC NOANG
e Moa hinh moit khoang
e Moa hinh hai khoang

- Pha giaim nhanh (gia1 noain phaan
phoai)

- Pha giaim chaam laii1 (gia1 noain that)
do thal1 thuoac ra khoti1 khoang trung
oong

e Moa hinh ba khoang



MO hinh mot khoang

Cho thubc vao

i |

V
Thé tich
phan phoi

lk

One compartment model

Before
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Aftér
Administration



MO HINH HAl KHOANG

Cho thubc vao

V2
Khoang

ngoai vi

K12

l .

K21

V1
Khoang

trung tam

K10




MO HINH BA KHOANG

V2
Khoang can
bang
nhanh

K12

K21

Bolus

|

V1
Khoang
trung tam

lf(10

K13

K31

V3
Khoang can

bang cham




MO HINH BA KHOANG + VI TRIi TAC DUNG

Cho thuéc vao

V2 V1 V3
Khoang céan K12 K13 A
bé’gg l Khoang 5. | Khoang cén
nhanh —> trung tam IK31 bang cham
K21
\KTe
Mo hinh 3 khoang v&i vi tri tac dung K10 Vi tri
tinh dén thoi gian cho can bang gitra o .
suw tang va gidm ndng dé thudc trong \ tac dung Keo
mau DM va sy kh&i dau va cham duot Ve

tac dung tai vi tri tac dung. Vi tri tac
dung c6 theé tich khéng tinh dwoc



Thoi gian ban huy thai trw
(demi-vie d’elimination)

Thot gian can thiét dé nong do thuéce trong huyét
twong gidm 50% ké ti khi cac khoang dat can bang
Lién quan dén phan phdi hon 1a thai trir thudc
Nong dd thudc gidm nhanh sau khi tiém thudc
Khai niém ly thuyét, khéng giéi thich dwoc hién
twong LS
Propofol c6 thoi gian ban huy thai trir = 6 gi& nhwng

th&i gian tac dung chi vai phut



Th&i gian ban huy phu thudc
boi canh
« Thoi gian can thiét dé ndng do thudc trong huyét
twong gidm 50% ké tr khi ngwng truyén thudc

Ngung truyén
Neng Jd¢ propefel
R

1.5 - — HUYyHE! tUENY

Cavemz 2. \

\ Tgian ban huy phu thudc bai canh

C50
m$ mat *1-
Talan glim néng A& thuse
12l v|tritd e dunyg Thai gian (phut)
1 i 1 1% 4 b 35 2 i =y 47

Ngung truyén



Th&i gian ban huy phu thudc
boi canh

Theoi gian can thiét dé nong dé thudc trong huyét
twong gidm 50% ké tir khi ngwng truyén thudc
“Bbi cdnh” : Théi gian cho thudc + moi twong quan
gitra phan phoi va thai trir
Cho biét anh hwdng cla thoi gian truyén 1én sw
gidm nong doé thudc

VD: Fentanyl l1a 150 phut sau 4 gid truyén



Fentanyl

Thiopental

V &

boi canh (phut)

S u 1 1 l ............
lfentanll ---------------------------------

Théi gian ban huy phu thudc

Th&i gian truyén lién tuc (gi®)

Nguon: Traité d’anesthésie générale, 2004



Th&i gian ban huy phu thudc
boi canh

« Khéng phan anh théi gian thiee tinh

« Nong do thudc trong mau con cao

* [1 Thoi gian dat ndng do thive tinh ké tur
khi ngwng truyén

« Gay mé tinh mach theo néng dd dich
(TCI)



NGUYEAN TAEC DOOIC LOIC

» DO0ic 10ic lag moai liean hea gio0a
noang noa thuoac trong plasma (hay taii
no1 thuoac tauc duing) vag hieau quat
cutia thuoac .

» Nooong biedu diedn lieau - tatic duing
:liean hea gi00a soi taéng lieau thuoac
vag thay noai hieau quat thuoac .

e Liean quan noang noa - tauc duing



DOOIC LOIC (2)

e Toong tauc lieau thuoac vae thui thea

* Chaat daan truyean thaan kinh , hormone
tauc duing khi gaén vaeo thui thea gaay
thay foai trong chouc naéng tea bago

* Caan 20-25% thui thea choline nicotinic
sau synapse nooic gacn ACh niea gaay co
cO (75-80% thui thea "ngha") .



Thui thea acetylcholine
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DOOIC LOIC (3)

* SO1 daan truyean bo ouc chea khi 70-80
% thui thea bo chieam choa boui thuoac
khaung vaan

— cauc thui thea "ngha” lag gi6u1 hain
an toagn cutia soi daan truyean



Dooic 1oic (4)
Gacén thuoac vago thui thea :
 AUnh ho60ng toui keanh thui thed trean
magng tea bago (keanh 1on)

- AcetylCholine (moi keanh , Natr1 tragn
vago tea bago gaay co co )

- GABA (mo61 keanh Clor )
- Benzodiazepine (# GABA)
- Thuoac mea tonh maich ( # GABA)



DOOIC LOIC (5)

e Gaén voui protein G
- Thuoac gaén voui thui thea P (kich
hoait protein G , gaay taéng noang noa
chaat daan truyean thou 2 trong noii bago
(Calcium , ADM voeng)

Soa 100ing thui thea thay noai tugy theo
moal trodgng (Ou noing , nieau howga
gialim , nieau hoga taéng)
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DOOIC LOIC (6)

» Noang vain : Thuodc gaén voui thui thed
vag gady tauc duing . Nod mainh tugy
thuodc vago aui tinh cufia thuoac vou
thui thea

» Noang vain moit phaan : thuoac
khoang cou tauc duing toai fia ngay call
ou lieau cao

* Khaung vaian : Thuoac gaen vago thui
thea nhong khoang gaay tauc duing .



khoang

DOOIC LOIC (7)

» Thuoac khaung vaan toong tranh gaecn
vaeo thui thea taim thoe1 , tauc duing ouc
chea cou thea bo vooit khi cou hiean
diedn cula thuoac noang vaan ol lieau
cao (thuoac khaung cholinesterase gaay
taéng noang noa Acetyl choline nea laan
aut hiedu quau cutia thuoac daon co

K

e Thuoac |

10U COIC)

<]

naung vaan khoang toong tranh

gaen vonh viean vago thui thea (td



Mot so thu thé rng dung
trong GMHS
Acetylcholine: M& kénh Natri [1 Dong Natri vao té
bao gay co co
GABA: m& kénh Chlor (Benzodiazepine, thudc mé
tinh mach)

NMDA: Thu thé clia Ketamine
Thu thé thudc phién: my, kappa, delta



Mot so thu thé rng dung
trong GMHS
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e CAu hoi ?



