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Summary

A method for investigating the inhibition of drugs on CYP3A4 acitivly was developed by following
up the metabolism of nifedipine by hurman CYP3A4 recomnbinant in the presence and ahsence of other
drugs. Nifedipine was determined by HPLC. With incubation time of 20 minutes and concentration of
CYP at 250 nM, over the substrate conceniration of 1 to 50 uM, the enzyme kinetic paramefers Km and
Vmax of nifedipine was found af 6 92 uM and 469 nmol/min/nmol, respectively. Nifedipine was then
incubated with CYP3A4 in the presence of 50 nM ketoconazol or 250 M erythromycin, and Ki was
found at 31.4 nf for ketoconazol and 97.5 ulM for erythromycin These findings showed the feasibility of

the method in evaluating inhibitory effects of drugs on CY3A4 with hifedipine as a substrate,
Keywords: Nifedipine, dehydrorufedipine, HPLC, mefabolism, CYP3A4, inhibition.

Dat vén dé

Twong tac thudc khdng chi cé anh hudng rat
1on dén higu qua didu 1 bénh ma cd thé gay ra
14c dung kndng mong mudn nguy hidm, trong do,
fwong tac do thay ddi chuyén hoa thubc tai gan
déng vai tro quan trong. Hé enzym cytochrom
P450 tham gia chuyén hoa hdu hét cac thubc
a1 gan, trong @6, nhirng isoenzym quan trong
nhét la CYP1A2, 2B6, 2C9, 2C19, 2D8 va dac
biét 1a CYP3A4°. Do vay, viec nghién ciru anh
huéng tryc tigp 18n isoenzym nay dwoc guan
tam kha nhidu. Phirong phap nghién ciru &nh
hwdng 1én CYP3A4 bing cach theo déi mac §6
va tée d6 chuyén hoa clia mat co chéat dién hinh
qua CYP3A4 ngui tai 16 hop 1a mat cach tiép
¢an in vitro khd don gian, chi phi hop Iy, vi chi
céin thiét bj phan tich thang thirong dé xac dinh
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ndng a6 co chét trong hdn hop phan wng chuyén
hoa. Vi vAy, phuong phap ndy duge s dung
kha phé bién trén thé gici™:; nhung lai chira phé
bign & Vigt Nam. Hau hét cac nghién civy trong
nwée s dung cach tidp can in vivo trén déng
Vvat thi nghiém, tirc 1a cho déng vatl dang thudc
kéo dai, sau 36 cb 1ap gan va dinh lvgng CYP
trong microsome gan!™?. Phiong phap nay khd
ton kéem thoi gian va chi phi, hon nira sy cam
(rng hay (rc ché CYP trén déng vét chura chéc da
phan anh ding véi CYP clia ngudi. Vei CYP3A4,
mét sé co chit da dwoe st dung t rét [du nhe
erythromycin, nifedipin, midazolam, diazepam,
steroids, terfenadin va cyclosporin, trong 46
nifedipin, midazolam v testosteron dwoc st
dung phd bién nhdt. Trong nghién clu nay,
chdng t41 xay dyng mot phurong phdp danh gia
anh huémg caa thube 1n CYP3A4 v6i cor chét
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nifedipin (NIF). Nifedipin dwoc chuyén hoa manh
qua CYP3A4 cho san pham chuyén hoa duy nhét
|a dehydronifedipin, do @6 d6 tin cay tt®!. Tinh
kha thi ciia phrong phap duwoc danh gia thong
qua viée nghién clu chuyén hod cla nifedipin
qua CYP3A4 va so sanh véi cac s6 liéu trong y
van, va sau do, dwoc thir nghiém (ng dung dé
danh gia anh huéng clia hai thudc 1a ketoconazal
va erythromycin 1én CYP3A4,

Nguyén liéu va phwrong phap

Hoa chét, chit chuin

Céc chit chuén

Imipramin.HCI (ham fvong 99,64 %, chét
chudn VKN thubc TW); nifedipin (ham lvong
99,42 %, Sigma - Aldrich, My); dehydronifedipin
(ham lyong z 98,78 %, Sigma - Aldrich, My)

Hoa chét, dung médi

Natri hydrophosphat, kali dihydrophosphat,
nairi hydroxyd, amoni acetat, acid phosphoric,
acid trifioroacetic, triethylamin dang tinh khiét
phan tich (Merck, Dirc) va methanal, acetonitril
14 dung méi dung cho HPLC (Merck, Birc),

Nguyén liéu khdc

NADPH (B-nicotinamid adenin dinucleotid-
2'-phosphat khir, dang mudi tetranatri hydrat)
Z 95 % dwgc mua tiy Sigma-Algrich, 1a coenzym
cho phan (¢ng oxy hod NIF. Ché phim enzym
CYP3A4 Supersomes™ (hé baculovirus i t6
hop mang gen CYP3A4 ngwdi, co mat ddng thoi
P450 reductase nguwdi, khéng co cytochrom bb)
dwoc mua tiy BD Gentest (Woburn, MA, My).

Thiét bj

Hé théng HPLC Agilent 1200 (Agilent, USA)
voi detector PDA, cdt séc ky Cosmosil 5C-18-
MS-1i (4,6 x 150 mm, 5pm) (Nacalai, Nhat).

Phwong phap

Phuwong phap dinh lweng NIF vé DNIF
bing HPLC

Nifedipin  va dehydronifedipm  dwoc dinh
lgng déng thoi bang HPLC, véi phurrong phap
dwece nhém nghién ciru X8y dyng va Kkiém tra
tinh kha thi 3& dinh Iweng trong hén hop phan
(rng chuyén hoa. Didu kién séc ky nhu sau: Cot
C18 (4,6 x 150 mm, 5 ym) & nhiét d6 phong; pha
dong methanol-acetonitri—amoniacetat 0,04M-
tnethylamin 10 % (2,5:1:2:0,05); téc d& dong
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1,2 mL/phit; budc séng phat hién 236 nm; chat
chudn ndi imipramin pM; thé tich méu tém 20 pL

Chuan bi hén hop phéan g

- Géc enzym: CYP3A4 duoc pha lodng v&i
dém phosphat pH 7,4 t6i néng dd 1 nmo¥/mL,
chia nhé trong dng Eppendorf va bao quan trong
10 &4 Janh sau (- 80 °C) cho dén khi ding. Khi
the hign phan (kng, enzym duoc rd ddng trong
binh cach thuy 37 °C rdi gi» lanh trong nuwéc da
cho dén khi trdn v&i hon hop phan ng.

- Géc co char. Dung dich NIF 2 mM duge pha
trong methanol, réi pha lodng béng dém pH 7.4
dén ndng dé cAn thiét (gdp 4 14n ndng @6 du kién
trong hén hop phan (ng).

- Géc NADPH: Dung dich 1 mM NADPH trong
démpH 7 4.

- Géc chuén ngi: Dung dich IMI 100 M trong
dém pH 7.4 chi ding che dinh lwgng.

- Gbc DNJF: Dung dich DNIF 1 mM pha trong
methanol droc bao quan trong ti §a, dung |am
dwéng chudn dinh lrong trong ngay, hodc thém
vao mau chudn NIF @& kiém tra phwong phap
hang ngay.

- Géc KETO Dung dich ketoconazol 1 pM
trong hén hop 1:4 methanol-dém pH 7,4.

- Géc ERY: Dung dich erythromycin 2 mM
trong hén hop 1:4 methanol-dém pH 7,4.

- Bém phosphat pH 7,4 (duoc ding lam dung
mdi pha lodng): Dung dich KH,PO, 0,02 M, dvoc
digu chinh dén pH 7,4 bang dung dich NaOH 0,1 M.

Hén hop phan ing dwoe thye hign nhuw sau
50 pL dung dich gbc co chét dwoc tron v&i 50
uL. géc enzym trong dng Eppendorf 0,5 mL, 1am
4m & 27 °C treng 5 phiit. Phan (ng duorc bat ddu
khi 50 uL dung dich géc NADPH dwoc them vao,
ciing v&i 50 pL dém phosphat (thé tich hdn hop
phan ng & 200 pL), va dwec 0 & 37 °C 1rong
sudt thi gian phan (ng. Dirng phan ting bang
cach thém 200 pL acetonitril.

Xt ly m&u va dinh lirgng

Hén hop phan rng sau khi dirng dwoc thém
50 pL gdc chudn ndi (ndng dd cudi cing 10 pM),
lac d8u, lgc va tim séc ky. NIF dwoc dinh legng
theo dudng chuln xay dung trong ngay tir dung
dich gbc co chét Dung dich DNIF dwoc them
vao dung dich chudn kiém tra hé théng, va dé
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dinh lwong tuy theo yéu cau cia tirng thi nghiém.
Xic dinh thong sb chuyén hod
Méi quan hé giira téc d9 phan ng tire thoi
(V) va néng d6 co chét [S] c6 thé dwoc mé 13
béng phwong trinh Michaelis—Menten (a), trong

14 héng sb Michaelis, 13 ndng d9 co chét & % tée
do t6i da (hinh 1). Nghich dao phuong trinh (a),
ta ¢ phwong trinh Lineweaver - Burk (b), cho
mdi quan hé tuyén tinh gitka 1/V va 1/S]. Theo
phwong trinh (b), ¢& thé d& dang tinh duoc v
vaK_ thinh 1),

do, V,, 1a tbc d6 phan (g tive thi t6i da, va K|
_ V_'“,“.[S_] @ l = ﬁl 1 G
Kn +[S] V  VmexIS]  Vimex
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Hinh 1: D6 thi Michaelis-Menten (a) va Li Burk (b)
Xéc djnh hing s6 ¢ ché (uncompetitive) Nhitng chét c6 nhidu hon 1

Hinh 2 minh hoa 3 kiéu co ché kim ham
(¥ ché) dién hinh hay gép voi CYP3A4: kiéu
(a) canh franh (competitive), (b} khéng canh
tranh (noncompetitive) va () phi canh tranh
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co ché dugc xép vao nhém hdn hgp. Cach xéc
dinh hang s8 irc ché K, trong mdi trudng hop
duwec mé ta trong phrong trinh Lineweaver-Burk
twong (ng.
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Hinh 2: Céc kifu tc ché (a) canh tranh, (b) khéng canh tranh va (c) phi canh tranh
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Két qua va ban luan

Nghién clru thuyén hoa caa nifedipin véi
CYP3a4

Tuyén tinh theo thoi gian phan tich

Chuén bj cac hdn hop phan ng gbm: 50 uL
gbe enzym + 50 L gée co chét ndng d6 100 M
+ 50 pl gdc NADPH + 50 pL d8m phosphat pH
7.4. HBn hop phan Gng nay chira 25 UM NIF,
0,25 mM NADPH, 250 pmol/mL CYP3A4.

Tién hanh 4 cac mau phan tich & 37°C trong
c&c khodng thei gian 5-10-15-20-30 phut; bét
hoat enzym bang 200 |L acetonitril, thém 50 pL
dung dich gbc chuan néi. dem dinh lweng ngay.
Tinhtodn két qua thec dwong chudn NIF va DNIF
dugc thiét 14p trong ngay, xay dyng duwirng tuyén
tinh gilra ndng dé co chat/san pham va thai gian
phan &ng (hinh 3).

10 Théi gian phan ang
25 ; mr
i 20 »aNIF
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Hinh 3: Tuong quan ndng do NiF va DNIF theo
thoi gian phan ung

Nhén xét: Két qua cho thay néng dg NIF gidm
di va ndng d6 DNIF tac thanh déu tuyén tinh dén
20 phit, va b3o hoa sau 30 phit. Theo két qua
nay, o6 thé Ia chon thén gian phéan dng tir 10
dén 20 phit cho céc nghién ciu chuyén hoa tiép
theo. Tuy nhién, chung 16i chon théi gian U 14 20
phat, vi mire @6 chuyén hod 14 cao nhét sé cho
phép thic hién nghién cleu v&i ndng 06 CYP3A4
thép, tiét kiém chi phi

Xé4c djnh théng s6 chuyén hod V, va K,
cta nifedipin

DE vige xae dinh thdng 56 Mrchaelis-Menten
ctia NIF dang tin cay, khodng ndng 86 cor chét
Kkhao sat it phét phai bao phi tir 1/3 K, dén 3 K,
v&i 6 nbng A6 khac nhau, hodc tét nhat 1a 9-12
ndng 46 tir 110 K_ @én 10 K_ 9. Chuan bj cac
hdn hop phan dng gém: 50 pL gbe enzym + 50
uL géc oo chét & 9 ndng d6 + 50 pL gdc NADPH
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+ 50 pL dém phosphat pH 7,4. Néng d6 cudi cling
trong hdn hop phan tng la: 0,25 mM NADPH,
0,25 nmobmL CYP3A4, va 1,0-50 uM NIF.

Tién hanh & cac mau phan tich trén & 37 °C
trong theri gian 20 phit, bat hoat enzym bang 200
ul acetonitril, thém 50 pL. gée chudn ndi IM1 Tién
hanh sic ki cac miu phdn tich trén. Méi mau tién
hanh sac ky 3 1an, [y gié tri trung binh,

Tir néng dd NIF, tinh téc d6 phan rng (bang
1), vé dd thi Michaelis-Menten (hinh 4). Tinh
nghich dae ndng @6 NIF 1/[S) va nghich dao téc
d6 phan (g 1/V (bang 1),

g B thi Michaelis-Menten
= chuyén hod NIF qua CYP3a4
§4n ’ J—
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Hinh 4: D4 thi Michaelis-Menten cia NIF
chuyén hod qua CYP3A4

Nhan xét Két qua cho thay ndng do co' chat
bdo hoa 12 Z 30 uM. Nhw vay, cac thong sé dong
hot clia CYP3A4 ca thé dirgc xac dinh khi thay
déf khodng ndng d6 co chdt < 20 uM. Khoang
ndng d6 NIF cho c4c thi nghiém tiép theo duwoe
chonla 0-20 uM.

Bang 1: K&t qua x4c dinh tée do chuydn hoa
cia CYP3A4 theo nbng ap

1] M 115] vy
{wM) (pmallphei YF} (ubb) ( i YPy!
10 058 00 1720
20 202 025 049
50 232 0,20 0431
75 246 013 0406
10 270 010 0ant
15 3,00 0,057 0233
2 314 2,080 0313
30 3,45 0,033 020
50 350 0,020 0285

Phvong frinh Lineweaver - ¥y = 14754x +0,2134
Burk {r=09952)
K, =6,92uM
Ve = 4.68 nmoliphitinmal

Théng s6 chuyén hoa ciia NIF




® Nghién ctru - Ky thuat

Két qua gia tri K, = 6,92M va Y, = 4,69
nmol/phitnmol CYP3A4, nihw véy, 13 dat yéu ciu
vé khodng néng @6 (1-20 UM twong tng 177 K|
dén 3 K ). Cac két qua nay ciing phi hop véi
dir Héu thwe nghiém trong mot sb nghién ciru
trw¢re 2. Nhw vay, ¢6 thé dung NIF [am co chét
dai dién cho hoat tinh cua CYP3A4.

Khao sat anh hwréng cia thudc khac téi
CYP3A4

Sau khi 64 xac dinh duoc théng sé chuyén

hod clia NIF va cic diéu kién tién hanh thi nghiém
véi CYP3A4, ching t6i irng dung mé hinh dé
khao sat anh hwdng cda hai thude da duec biét
dén 1a chét (rc ché CYP3A4, 13 ketoconazol va
erythromycin'®..

Anh hudmg cda ketoconazol (KET)

Tién hanh phan (kng chuyén héa v&i ddy ndng
dd 1-20 pM NIF khi co méat 50 nM KET (10 pL
gbc KET/ 200 pL hén hop phin tng). KET duge
tach tét khéi pic cdn phan tich (hinh 5).
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Hinh §: Sdc d cua mau phén tich khi &t 20 tM NIF cung 50 mM KET

So sanh toc dé phan (ng tai 1rng thoi digm
khi ¢6 va khdng cé KET, cb sy khac biét c6 y
ngha théng ké (p = 0,05). Xdy ding dwéng cong
Lineweaver-Burk cda NIF khi cé mat KET so v&i
khi khong c6 KET. K&t qua trong hinh & cho phép
xac dinh KET la loai ¢c ché khéng canh tranh, vé&i
K=314nM.

Anh hudng clia erythomycin

Tién hanh phan irng chuy&n hoa vén day ndng

dd 1-20 pM NIF khi c6 mat 250 uM ERY (10 gL
géc ERY/ 200 pL hdn hop phin ing). ERY hap
thu UV kém nén khdng anh hwang dén dinh
irgng cda cac thanh pnan trong mau. So sann
toc @6 phan (g tai tirng thei diém khi c6 va
khéng cé ERY, b sir khac biét co ¥ nghia thing
ké (p=0,05), Xay dirng durerng cong Lineweaver-
Burk ciia NIF khi c6 mat ERY so v&i khi khdng
c6 ERY. Két qua trong hinh 6 cho phép xac dinh
ERY la loai (rc ché canh tranh, voi K= 97.5 uM.

TAcdong ciia KETO 1én chuyén hod NIF
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Hinh 6: Anh hudng cta (a) KET va (b) ERY lén chuyén hod NIF gua CYP3A4

Két qua trén hinh 6 cho thAy KET 1a mét chat
{rc ché kidu khong canh tranh (noncompetitive)
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dién hinh, didu nay ciing théng nhit vei mét sb tai
ligu d& nghién ciu vé ketoconazol*s7. Gia tri K
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thu dwroc cling phii ho'p vdi cac gid tr tham khao
trong cac nghién ciru trén. Voi ERY, co ché dwoce
xac dinh 14 loai (rc ché canh tranh (competitive),
va gia tri Km thu dwgc ciing phis hop vai cac tai
ligu tnedre dayl 10

Két luan

Mét phuyong phap danh gia anh hwdng cla
thudc 18n CYP3A4 in vitro da dwroc xay dyng.
Phuong phap nay dua trén viéc theo ddi chuyén
hod ciia NIF, mdt co chit dién hinh cia CYP3A4.
Chuyén hoa clia NIF cé thé dwgo theo ddi qua
s\ gidm ndng dé co chét NIF hodc qua ndng dd
san phdm chuyén hoa DNIF. Phuong phap nay
da duoc vng dung @é thi nghiém danh gia kha
ndng irc ché CYP3A4 clia hai chit 13 ketocenazol
va erythromygin. Cdc théng sb chuyén hoa K,
V.., €da NIF cing nhu hé sé &rc ché K cda KET
va ERY xac dinh dwgc kha théng nhét véi cac tai
liBu da cong bé Tuy loai hinh nghién ciu chuyén
hod in vitro nay d3 dwoc trng dung nhidu & nude
ngoai, nhung & Vidt Nam, day [a mdttrong nhivng
nghién ctru G4u tién Gng dung mé hinh nay, dac
bigt 14 voi ngudn CYP3A4 cla microsome gan

nguoi tai th hop, mot ngu6n enzym co thé cho
k&1 qua die doan tét cho tuong tac thude in vivo.
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Summary

CTK pills were evatuated for antibacterial activity in vifro against Staphylococcus aureus and
Escherichia coli and some bacterial strains causing inflarmation of the lower genital tract isclated
from fernale patients. CTK pills inhibited completely S. aureus ATCC 25623 at the dilution 1/150 and
E coli ATCC 25922 ar the dilution 1/100. On the S.aurcus strains isofoted from female patients, CTK
pills showed antibacterial activity 100% at the ditution 1/50; 96.7% at the dilution 1/75; 80 % at the
dilution 1/100; 63.3 % at the dilution 1/150, and were inactive af the dilution 1/200. CTK piils inhibited
fhe isolated E. coli strains by 80 % at the dilution 1/50; 76.7 % at the dihition 1/75; 66.7 % at the dilution
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