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[Abstract] Objective To explore the sex differences in drug metabolism of sufentanil in Chinese

[(E¢mBE] AT H A (CQYC20220303588)
[EEEE] R, E-mail: jiantenggu@tmmu. edu. cn

2097-0927/Copyright © 2025, A% K2 (5 =2 K %%) o X RIFHORICCE#EAG CC BY ¥ 7] P (https: //ereativecommons. org/licenses/by/4. 0/)
SR B, BN o0, 4 . CYP3A TGRSR & 5 RS AR Ik 3 22 5 e [0 ], B 2222 7241, 2025, 47 (06) - 581-590. DOL:
10. 16016/j. 2097-0927. 202501002.

Citation: JIANG Y,QIN Z G,FENG L Y, et al. Mutation types of CYP3A enzymes and sex differences in sufentanil metabolism[J . J Army Med Univ, 2025,
47(06) :581-590. DOI: 10. 16016/j. 2097-0927. 202501002.



582

Bl 2245 R K22 41, 2025,47(6)

on mutation classification of

patients  based the P450 3A (CYP3A)
Methods According to the possible effects of combined cytochrome P450 3A4 gene*1G locus (CYP344*1G)
and cytochrome P450 3A5 gene*3 locus (CYP3A5%*3) mutation groups on Chinese population, we added

cytochrome enzymes.

different weights to CYP3A4*1G and CYP3A5%*3 polymorphisms and classified patients into 3 groups: Group
I, patients carried either the CYP344%1G/*1G allele or both CYP344%1/*1G allele and CYP3A5%3/%3 allele;
Group II, patients with both CYP3A4*1/%1G allele and CYP3A5*1/%3 allele; Group Il , patients with either
the CYP3A4*1/*1 allele or both CYP3A4*1/*1G allele and CYP3A5%1/*1 allele. A single-dose, double-blind,
stratified random sampling was performed, and 255 patients undergoing endoscopic surgery in the First
Affiliated Hospital of Army Medical University were finally subjected. According to the results of genetic
testing, an independent statistician, before operation, randomly selected 30 patients from each stratified group
to form a study cohort (male-female ratio of 1 : 1) and named each group A, B or C. Clinical investigators and
subjects kept double-blind to the results of grouping and genetic testing. After entering the operating room,
the subjected 90 patients received a single dose of sufentanil followed by collection of blood samples at 10
time points including 2 min before and from 2 to 120 min after administration. After the surgery, we
determined the plasma drug concentration, calculated the pharmacokinetic parameters, and compared the
metabolic differences between different genders in each group and unblinded the study. Results The cohort
best fitted the two-compartment pharmacokinetic model, and groups A, B and C corresponded to group I, Il
and IIl, respectively. In different patient groups based on mutatron types of CYP3A enzymes the females had
lower plasma drug concentration-time curves at each time point, higher systemic clearance (P<0.01) and
smaller area under the plasma concentration-time curve from zero to infinity (P<0. 05) when compared with the
males. In addition, in group I, the elimination rate of central compartment and movement rate of drug from
central compartment to peripheral compartment were obviously greater in the females than the males (P<
0. 05), while the distribution half-life (P<0. 05) and elimination half-life (P<0. 01) were notably longer in the
males than the females. In both group II and group Ill, the males obtained larger total area under the plasma
concentration-time curve than the females (P<0.05). Conclusion There are sex differences in the drug
metabolism of sufentanil in Chinese patients. Women show faster distribution and higher clearance of
sufentanil while men present greater drug exposure. Preoperative CYP3A genotyping and intraoperative
personalized medication are of great significance to ensure the safety in clinical practice.
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522 S DIA G, I Lz 22 S AN RBAREE B L 1] 1 14
2 SRR . AP IR KRR Y h 40 i (2 % P450
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PRI, EEXTAH R CYP3A il 28 A8 F B () v B R 3 IR R
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1.1 e XA 5%

MR IR &F 75 K JE 1 5 W CRRAS : 1 mL: 50 pg, L HE
5 25T H20054171) B EL B A 265 1A BRAA
A7 AR T e RO A R R YOG AR A% R A TR
(deoxyribonucleic acid, DNA) #& H i 77 & . A 2
CYP3A4 F1 CYP3AS 5 [H 22 25 1 Aar I 70) 60 359 e Wi v
SIS RHE A R A R AR

TLI88 5 I} % 5t 1 £ 5 & Wl ik S )i (polymerase
chain reaction, PCR) #8443 , V9% K BB A PR A
72 i 3 Auto-pure 20A 2% iR $2 BUAY , BT B BR A 28 A FIR
NP A Legend RT+EASY B0 AL, 96 [ 2R K H R
BFF 2N B P2 s Triple Quad™ 6500+ AH R HEAY , 56
AB SCIEX 2 ] 7 i s LC-30AD {8,354 , H 4 5 H /0
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1.2 BFRAT%
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J B8 TR 1 v R AR A AR T I 01 PR ARG 5 2R

STIZBENLAETE A 90 £ B3 2 5 A IR IR .

PAFRE : DS 18~59 % ;I [ IR 2= Vi iy 25
(America Society of Anesthesiologist, ASA) 72 K 1 ~
I 2% ; i D1 fig Child-Pugh 732 h A 9% ; Q1A T 5 45 £
(body mass index, BMI)18~28 kg/m?; @4l bk T K &
JEEEAT B W IR R TR, BOR F M i e A7 B 48 i
FARLUBZSETFAR ,, BIRIEFARBHLF11>120 min;
OXF5E 7 28 BA RAFR M
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HE o322 4 8 v [ 32 3 AR i 28 S R E 4
oI I3 26 AHE, D3R 1o i 390 ik 56 B AL 0T
392 44 HAF CYP3A4*1G Fll CYP3AS* 3“0 He DR 43 A1 4t
RHEATRE, T I T2 HE T o5 A LU 5] 3 301 249 4
10% .30% .60% , 45 F W36 2. AR UG L, — 7 4l 57 1
Bt R NI =8 S 55 255 4 h E 2R
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Rl R B HG USCAE 5E A, X A VB C 4L NBESEAT 25910 15
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FER A RISE S K S5 A T4 .

R1 RIFECYP3A4INCYPIAS RETEE BN 392 2t EE
HHTHE ()

gl [, SEA 7Y
1% 4~6  CYP3A4*1G/*1G X CYP3A4*1/%1G+CYP3A5*3%3
IS 3 CYP3A4*1/*1G+CYP3A5*1/*3
IES 0~2  CYP3A4*1/%1 5L CYP3A4*1/*1G+CYP3A5*1*1
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K2 32ZtERECYPIAITICYPIAS EEE S HINE(%)

CYP3A5S CYP3AS CYP3AS i
vagltl At
*1/%1 *1/%3 #3/%3

CYP3A4%1/*1 57.14

CYP3A4*1/*1G 29. 08 36.99
CYP3A4*1G/*1G 5.87

At 7.14 38.77  54.09 100
T REABEPT & BRI A 10. 12%; 1T £ ABEPT b BRIK L R 4
29.08%; Il EABEAT & BRI 4 60. 2%,

1.4 KRB EHHARE

TE ARGV BE, 4T 255 44 v [ 8 43 i 4
TR A 2 3 FEAS, T CytoTech CYP3A K5 i35
BT K Ay

O3 )2 BEALIIARE A 4L B 90 & 32 iR, Rk 4k
AR Z G — KBS SRRBE R T . BH
ANZE G, @ SNRF KGR S, T 1% 8 2 R E R 17
RS0 ok 2 o B A R K 2 R AR W A A AR AE
ST A B Bk i R s ORI R SUSL % R A
(bispectral index, BIS) & I3 2K CO, ¥ J& (end-tidal
carbon dioxide , EtCO,) . 8 # &2 W& R & 5% KJe
T 0.5 warkg+ PR IR AT F1 0. 05 mg/kg+IKFE
KT 0. 2 me/kg+ 5 =X Bif il 244 0. 15 mg/kg FREE5 S,
SUENRE T HE VR AL Bl . AR PRI 4E R 24
H 1% & FHE A+ PN TH I 52 4% 4 1 (target-controlled
infusion, TCI) 2~3 pg/(mL-kg) +%i 2% K JE TCI 1~
3 ng/(mL-kg)+ =BT i 2% 0. 30~0. 45 me/(kg+h) , A
w45 1L R O B0 AS #E A 2R (E 20% , R I TR B 4 5
BIS{H 45~55.

3 F LR 2511 5 min 45255 2.5.10.20.30.45 .,
60.90.120 min £ 101> Il 53 &R 42 58 5 A1 R # k a
293 mL, ¥ T & EDTA BUEER AR A, 724 CLLT
P 875 xg #§.0> 10 min, 32 B A B[] 45 49 1 7% W LA
—80 “CHBAKIR VKA BB A7, LA Lol A 0 I 25 4 e ) 2%
Z 5N J5 36 AR W B R AT BR A B HEAT ISR 2 vk
iRl
1.5 ARSA

Foe BT g - R B ) G i A R B, AR 1
Fe I T O [ 240 DNA L AR 4l PCR-2E Bk, 12
FHEE T 22 28 PR A 0 3K 7] & 28 X N 28 CYP3A4*1G
CYP3A5%3 24> Z2 35 13 43 R A TR o L PR 40
DNA g BAR 43 H br & B R B, A B R 51 &
2xTaqMan qPCR Master Mix, PCR JZ i & 2 & 10 pL
(CYP3A4*1G L5197 9 . 5'-CAGAGCCTTCCTAC-
ATAGAG-3", FUiF5 | #1751 : 5'-GGCCCAATCAATTA-

TCTTTA-3'; CYP3A5*3 L it 5| ¥ J¥ 51 : 5'-AGAGTG-
GCATAGGAGATACC-3', FiE51 ¥ ¥ %51 :5'-GTGTGA-
CACACAGCAAGAGT-3') , T3] PCR & ¥4 {317 2
N, BB Z A% 50 CRRTE Y 3 min, 95 ‘CAE T4 5 min,
95 “CAETE 15 5,60 “CiB K 40 s .60 ‘CLEfH 40 5,40 M
o SN B A AR S B SR AR 1 SO IR BT 4 il V) )5 B
BN CAT S R BE I 45 R 5 38 3 25 43 A 45 Rl
36 3 25K [ (R A P E (C B R4 7 3 PR R o

X TR H 25 I ] R AR T B I, B B AE4 °C
T LA 875 xg 50> 10 min , HUZT 20 I 10 3 A 4 it 24 gt
T2 T 24 10~15 min, WFH FIER, B BIUEY
F4°CTFLL14 014xg B0 5 min, EE DL EEEH B4
20 B 2L 58 4, I A AR R 4 DNA |, R ] Sanger I
¥ 3 % CYP3A4%1G Fl CYP3AS*3 v 5 YEAT A, LA
Sanger %= K 15 25 S AE A CYP3A il 55 R 43 784 (1) 4 A
THE R 5% 35— YR TG A 3 DR 0 R A 12
1.6 %itEadr

FH GraphPad Prism 10. 0 52 il 24 $y v 5 - B ]
M. X323 2 h NSRBI 2K 25 ik 32, 1
Phoenix WinNonlin 8. 1 # /4 (Certara Inc. , WinNonlin
version 8. 1, Princeton, New Jersey, USA) & B & &
1 G5 AR 1A 2540 8 F1 2% (pharmacokinettes , PK)
280, 15 FH SPSS 27. 0 84 (IBM corp. , Armonk, NY,
USA) AT 8 7B o IE TR BB, s FR0R R IE
BIFEERILL M (Pys, P.s) s o X} CYP3A4F1 CYP3AS
I PR R FINAGE A 36 PR 90 A1 2 AT A Hardy-Weinberg -
S IEAT A . X AH R CYP3A [ 58 728 2 BE 4320 1)
ANRVENBEARST G IE 5010 1) PK SEGHA T FEAS 1
K86, A4 A IE S50 46 1 PK 2 50045 Mann-Whitney
UREHr . P<0.05Fm 25 HAGIE L.

2 #R

2.1 —f&HER

AP IAREE T T 20204E 11 22021 4E9 1 T
Bili ZE 22 B R (B — R e R 2% ) 5 — ) = B 4 SRR
P AT 1 B T A 1 o [ R 3 255 4%, IR AR Ui A H
XA FR S AT T — ORI . et SN
90 44 F & A 2 BEMLAMEE AL, 58 B T AR i R RE AR
AR R LA, LR H i F 45 4 L
PEZIRH 45 4, T AR 52(47,55) % &
& (160.55+7.37) em, 4 BT £ 45 % 23.70 (21. 60,
25.65) kg/m’, Sanger % [H K I 25 J 5 CYP K57 & 46
MZEHR 100% —F . RIGHEH , A4 BH CHHHI*T
NV REIN:NIEIN N EJN: MW NN
AR BMI HLES, 22 F ¥ G142 L (P>0.05) , B
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() B v AR B BROME 45 Lo 1 B R (P<0. 001) , L3 3,
e 8 47 J A DR A3 SR Bt 1] s ARG 28] 75 e 1l YA
A AN B S5 W 2500007, 1 48 B PRI K
A2 b CREE R 8 AN ] s B MLV AEAS . B Xk
H 42 45 51k .40 24 Lok 2t 818 iy I R AEAS AT 254
W3 J1 50 . R i 3 ¥ A R F
K
2.2 CYP3A4 %5 CYP3AS B % AWHaH

FE 255 151 v [ R A v, R AR 6 B R = Bk,
T30 5% AR PRI 8 = (S 98 728 Bk R WL BS + 2 5 748
FERR K2 ) /A L PR B, P 129 ] s 3 2 A
I Sh CYP3A4*1/%1, 96 il A CYP3A4*1/*1G, 30 i Ay
CYP3A4*1G/*1G, i 815 CYP3A4*1G By 58 725 Ml R Ky
(96+30%2)/510=30. 6%, UL % 4; 30 ] /i # FE K 71 Ny
CYP3A5*1/%1,1 1 1] CYP3A5*1/%3,1 14{5] CYP3A5%3/*3,

THE AR CYP3AS*3 1 58 28 Wil % 0 (111+114%2)/510=
66. 5%, W3 5. FJH Hardy-Weinberg it £ -1 1 At
CYP3A4%1G Fl CYP3A5*3 25 of B [RI 33 3R 43 3] R 47 46
5, N £ 5 PE 7 A A 5 Hardy-Weinberg - ffif P>
0. 05, RUIAMF AREEA BRI
2.3 CF¥yon 25 R B A A oh 2%,

3EANF CYP3A B R AR FR LIS o0 W A2 i B AR
PR E I KJEH A2 5, AT 1 ISR 250k FE A
W, I3 2 22 AN [P ) S8 3 %) 1 2 0 24 e - p
e, DLIET 1o 25 20 B, Lok 2 25 4% B ) A5 Al
R EEE I R B B AR, Hor, 2R AR
L VEAE L5 25 )5 19 5 min (P<0. 01) .30 min (P<0. 05) Ifil
2GR W EAR T M, W2 K b 55 1k i il 2% 25 4 ik

Ji I {H (the peak plasma drug concentration, Cmax) %
LR (P<0. 05) , 223 BAT G2 5 50, WK 1.

®3 AEMEANZRE—MBRILER [0=90,525,M(Py, Py) ]

miH Bk (n=45) Lt (n=45) z F P
AR % 52(45.5,54.5) 51(46.5,55.5) -1.1 0.916
B E/em 160(156,165. 3) 156(151.5,158.3) -7.1 <0. 001
1Kt /kg 65(59.5,70.0) 57(50.0,62.5) -4.1 <0. 001
BMI/(kg/m®) 23.7+2.4 23.342.8 1.6 0. 559
R4 CYPIA4ERABFMEMER RS
- FEH R EZivE 15|
Tt
CYP3A4*1/*1 CYP3A4*1/%1G  CYP3A4*1G/*1G ait CYP3A4*1 CYP3A4*1G &it
k]| 129 96 30 255 354 156 510
W2 /% 50. 6 37.6 11.8 100. 0 69. 4 30.6 100. 0
R5 CYPIASERBMEMER RS
i FEH A e 15|
T
CYP3A5%1/*1 CYP3A5%1/*3 CYP3A5%3/*3 &1t CYP3A5*1 CYP3A5*3 &1t
% 30 111 114 255 171 339 510
W2 /% 11.8 43.5 44.7 100. 0 33.5 66.5 100. 0
1.51 1.5 1.5+
=12 = 1.2
g - Bk o Btk £
£0.94 Lk = 4k g 0.9+
= =
X 0.6 & 0.6
R R
£ 0.3 = 0.3
" s = - : B ——— S
0 20 40 60 80 100 120 0 20 40 80 100 120 0 20 40 60 80 100 120
It 6] /min A [5F ] /min B 5[] /min C

a:P<0.01,b:P<0. 05
A ] EABERR A B H0)-F ¥tk - R & B: I EABERR R EH0)-F ¥ ik E-iT R W& C: [l EAFERE

A & G T 3 o 25 0K JE - B 6] o 2%,

E1 FAEMHNEBEEZEFIEFFKREO. 5 ng/ke L2550 0 3 254 iR - A i) gh 22 =
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2.4 AR CYP3AEA R REAF NS KRG RF
7 R £ 5

XL CID I N A AS [] A D) 6 5 e 52 0]
E SRR 0.5 welkg U5 S5 19 25 W) AR 22 S 647 1L
o Hor, 259 55 BR & (systemic clearance, CI,) |
0~ oo [} [8) 25 1) il ¢ T 18 R (area under the plasma
concentration-time curve from zero to infinity, AUC,_, )
18 3 AR CYP3A B [H 5 28 A RE N 1 HAT 1 031 22 5
(P<0.05, % 6~8) , /1 9t % 43 15 25 X (the volume of
central compartment, V) JE3H = 5 16 25 2 (the volume
of equilibrating compartment, V,) .Zj¥) H J& i1 % £
e % 1) 55 32 3R (movement rate of drug from peripheral
compartment to central compartment, K21) JE = bR
# (elimination clearance of peripheral compartment,
CL) ¥t 522 5 (P>0.05) . eAh, T 28 ARFIN 25
43 A7 2 2 1 (distribution half-life , t,,,) 18 I3 2F %2 19
(elimination half-life, tl,zﬁ) P T BR R (elimination
rate of central compartment, K,,) . Zj%) H H 9% 31 % [
1% 1) 43 A 3 R (movement rate of drug from central
compartment to peripheral compartment, K,,) 7£ % 2z 4
A 28 S X HA Ge it 8 L (P<0.05,46) ; T2 ARF
1Y 2 isf gl 26 R B AR (total area under the plasma
concentration-time curve, AUC, ) 7E % 2 1 | 8] 25 5%
HA G225 L (P<0.01,37) 5 2 AH#ERY AUC,,,
TES o) 26 5 oA Ge it a8 L(P<0. 05,38 8) .

3 itig
3.1 CYP3AAR % AMH5 ET 6943 KRR A
£

FPoF K& —MmBOoF KIS KAy, 7z
TAMBEF AR Bl R B0, A S AR T
CYP3A A 3 1Y N-J e B Ak A2 . 2T E
UESE CYP il 3L PR 2 A5 v 7E b BN B Z R 25 W AR ep
RIEFEENER], Horh CYP3A4*1G 588 HE K 525 K e 2
WA 22 S WML RIS W], CYP [ i
PEFEAR P56 55 1R S M 2 2R AR b 26 T 81 1 ) 22
S e RS B TEA R 25 R T, CYP3A JE
Wy i) T B2 2 AR Bl ) SR A A R 2 Y
(11 B E DO VAR L 81| DO A W [ ER A s D =X N
O3 A B AR IR, 5t BN CYP3A Bl Kk 28 28 (1R
FRARIATHERR . T DL 5, AW AT AR IS
CYP3A ity 5 i 3L K Z2 25 M % v A REA 2, Il S 453+
PRI R 2R X 7 25K Je 25 AR i s

CYP3A W ZE 05 & NI v e 2220 CY P filg , Herp
CYP3A4 F1 CYP3AS &7 55 A Je AR e 55 22 1) [m) T
T D AR R R Y AR RS A
PE LR T JC A PRSI 7 &, X 255 24w R A
CYP3A4*1G Fll CYP3AS5*3 F& RIS s FE A7 K6 , 12 A 1)
25 AT RN 5 R LA I (Sanger J PR 3% ) TESE
5 CYPRF &AM 45 5 100% — 3 . AW G0 I
T E A HRE CYP3A4 F1 CYP3AS 17AE LK £ 51 43

Fo6 IXABTRMANEERZANNEFFIARESHUENARNNZSHLLE (125, M(Py, Py) ]

28 HE(n=14) 2 (n=13) F A P
TS AT AR (Lkg)

v, 0.32(0. 28,0. 43) 0.30(0. 23,0. 39) -9.71 0.332

v, 0.91+0. 20 0. 90+0. 30 3.702 0. 967
R/ L/ (min-kg) ]

Cl, 0.03(0.02,0.03) 0.03(0.03,0.04) -2.572 0.010

cl, 0. 06+0. 02 0. 0620. 02 0. 833 0.345
2B /min

Ua 2. 49+0. 66 1. 88+0. 45 3.306 0.011

Liog 40. 64+8. 10 31.22+6. 49 0. 506 0. 003
2f 2 R Y (min- wg/L)

AUC,, 16.9043. 31 14. 432,98 0.259 0.053

AUC, ., 21. 64+4. 51 17. 56+3. 10 1.178 0.012
TH B3R R 5 A/ min

K, 0. 09:0. 04 0. 1320. 04 0. 005 0.015

K,, 0. 16+0. 05 0.2120. 05 0. 294 0.023

K,, 0.06(0. 05,0.07) 0.07(0. 06,0. 08) 0.335 0. 141
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R7T NEAHEAAUINEEEZEFNEFFTARFSEARTNERIINZSHEEE [x2s,M(Py, Py ]
e s et F Z P
(n=14) (n=13)
A A 7R (Likg)
v, 0.3520. 14 0.31x0. 12 1.388 0. 479
v, 0. 85+0. 24 1. 05+0. 29 0.079 0. 064
TR F/ L/ (minekg) ]
cl, 0.03(0. 03,0.03) 0. 04(0. 03,0.04) -2.62 0. 009
cl, 0.05(0.05,0.07) 0.05(0. 05,0.08) -1.02 0. 308
25 ] /min
e 2.2020. 72 1. 87+0. 59 1.473 0.208
tog 35.52+11. 54 35.92+8. 42 1.541 0.918
2 2R A (mine wg/L)
AUC, 16.38(14. 83,19.71) 14.11(12. 04,15. 00) -3.15 0. 002
AUC,.,, 20.97(18.45,25.90) 17.11(15.22,18.22) -3.20 0. 001
THBR R £ /min
K, 0.09(0. 06,0. 17) 0.11(0. 10,0. 14) -1.02 0.308
K, 0.15(0. 15,0. 26) 0.20(0. 17,0. 26) -1.21 0.225
K,, 0. 07+0. 02 0. 06+0. 01 0. 362 0.185
#*8 MEAHAEAMINEZFEZEFNEFFTAREFSEGENARINEZSEILE (525, M(P,, Py ]
- Wk 7k v B b
(n=14) (n=14)
WM AT B BY(Likg)
v, 0. 3420. 10 0. 4220. 23 5.023 0.248
v, 1. 110. 34 1. 1610. 36 0. 003 0.748
%/ L/ (min-kg) ]
cl, 0. 030. 00 0. 0320. 01 3. 826 0.010
Cl, 0. 0520. 01 0. 060. 02 9.147 0. 589
P i /min
e 2.46(2.24,2.78) 2.30(1.98,3.07) -0.32 0.748
Lo 49.19(42. 15,57. 44) 40.09(34. 47,54. 66) -0.78 0. 435
2 2k TR (min- pg/L)
AUC,, 16.92+2.78 14.23+3. 65 1.072 0.038
AUC, 22.5545. 06 18. 13+4. 33 0. 596 0. 020
TH 33 % B Umin
K, 0.08(0.07,0. 10) 0.09(0.07,0. 11) -0.46 0. 646
K,, 0. 17:0. 04 0. 1620. 06 3.209 0. 843
K 0. 05:0. 02 0. 05 0. 02 0.376 0. 865

A 1 05, CYP3A4*1G ) 3 [H 28 A5 %ﬁzjwo 6%,

CYP3A5*3 (1) 3 [H] 28 28 45 %8 66. 5% , iX 5 WA SCHik
ST B R GE A — B AR S B A

N CYP3A4 F CYP3AS FE PR 22 285 M A I 70) 6 X6 5
AT R TR AT TN PR A I Y R R BE T PR X
CYP3A i 3 PRSI 328 FH %) (5 ) 5 ] 45 bk

G5 R TERRN B4 25 )5 , 45 A TR CYP3A filg 5t

PR 98 728 PE 43 1Y SR A BEAR Y, o PR CL B R T 95 1k
AUC, BI/NT B 1, W LoVt 67 25 K e (1 25 903 bk
AEJI R T BAETEAA NG W) i i KT Aok, X
— 5598 5 WE AR OC T Lo Mk g 5 b 2 Ok T S R
CYP3A4 {5 RNA (mRNA) fUBF5E 4R 8 — 8, i,
72 T RN EF IS RIE 15, (P<O. 05) 1,5 (P<0. 01)
Pyl 2N T B X 3R I T4 A 3R CYP3A4 FII
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CYP3AS fiff 5745 3L AU , BT CYP3A4%1G/*1G %
(R0 5% 3 [a] f HEH CYP3A4%1G 25 3L [ 5 CYP3AS*
3/%3 FE R R 83, Zo MR R &F 25 K 19 43 A B B
BRI M SRR T CYP3A B PITE 1R N
LA KAV B A EEAE . fE MR AR, 5
PR C,. \AUC, AUC, FIR Ttk ik WX T4
AR CYP3A4 Fl CYP3AS [if 58 4% 3 AL, R AS 4 77
CYP3A4*1G % RN B35 AL CYP3A4%1/%1G Z B R 7AE 1)
B TEAANI R A B B AER & 2R K e 25
Tt R EE R 2 R %) 55 PR R R otk R A 24
RAEFR  ADRs (14 JRUBS: P 385 o, S DSCHR 5 A [) 1 531 et %
PEVRZREARET 25 KIS 2GR o Ak, A5t
128 ABE, Bl A R] CYP3A4%1G/*#1G+CYP3AS5*1/%3
XU 5 AR B R B3, A BT IR N 6 25 e AR Y
PRGN 25 5, e B T AN [ 28 A8 067 S TR A% R T30,
— B UESE T PRGN R X T 208 B R R 22 1
FP . 25 A I 25 Wy e B -k il b 4k R L 7 T
KNBET L MEAE 45 25)5 1 2~60 min P 1ML 2546 & 3%
TR, HA7E 5 min(P<0. 01) .30 min(P<0. 05) B A%
T8 1, A 50 B[] N 45 245 5 o % T 25 K8 BT B
RE D BT M, l LAHED , 14 5138 35 5% i CYP3A
Fit 7% s ) AR PN P 24 o A B A TR
HEF SRR TR g2,
3.2 AFE K RAHE S £ 64 AR

Z R CYP3A NS AEA [F VR0 =2 8] k7t 25 400 7
B3 11 22 S, SR TG - 3] R 2% CY P3A g 1 1)
YERMLEI e = 3 X AR Y FRE T CYP3A il ()
F IR IK S BEAT 43 M, AT LAWK B £ M AR N G S 3
CYP3A4 .CYP3AS S H/K X m T k. BEAEE T
T ) 22 S O SE F H, CYP3A B MEE TP IIE 5 i
T AR 22 5, o MEAESIFIIE rh Y) CYP3A il 176 14 18
5, B MEAE A T B CYP3A il IE PERG IR Y | 3 547 2%
KIS FEM N B A 045 — 3k teah, RN
AT CYP3A4 FR M IR ITE LR WA KR, kL
TSR 4 I R R A, 5 AR i A T L B
PRGN CYP3A il 16 M (1) 5% Wi ] B 55 9 5 M 3R K
25 AT DK
3.3 R ERES G R BT

AT BRFNTE L2507 5 e T 2424
J L3 24 ik b T AT A5 AR JE SR 2 A
RE T AR A RWAERN R ZAL . &5, %
TR T [ 1 CYP3A4 F CYP3AS PR 3 43 A 4
RT3 28 IR E CYP3A4 5 CYP3AS XA
B AE XA N &7 25 K JE 25 A il sz ), (H A X6 B

AL VE FBEAT 430, R UL, K 78 S S S A 7E o
FLUR R AR 98 W58 B &5 55 K e A7 76 AR 22
St (R A RR XS 22 S AT Ak, s I A7 2R K8 I
AR K AT AN W . B ARBIRGE RS
DT 240 £ 28 SR AR Tl B 2 K CYP3A X F
Ay [ 95 /i 0 CYP2C19 . CYP2D6 . CYP2EL 45 R #1746
W, A F 5% 45 3 9F A g HEBR DL b B 3R 8 A2 T8
AR

g5 b AR B A 2SR e AR R T B
TR, Bk B E RN 25 ) 2R R T X2 R EA
[F] CYP3A i FE R 43700 35 o 3 UE S 1 M 391 22 SR w6
ISR IC LGP R T B E AR . kB H
FEIH = ) CYP3A FE M, SR B M R Al
EPIFARICHT , B AH SCAS B S 9 XU 7 38 T
A P, sE FEAH R T, 259 /E sk ] ] B
Koo B, IR iz FEF 25 e X i B CHEEAT LR
1R I, B OR [T CYP3A 3L R 43 B, b A [ 4 51
BB AR R 25, 300 T St RS Ak RR e ik /D BB
FIARIAZG YA KR A & A B R
PR A VEE AR 75 0o
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