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with normal body mass index (BMI), overweight BMI, and different CYP3A4/5 enzyme genotypes.
Methods The patients receiving laparoscopic surgery under general anesthesia in the First Affiliated
Hospital of Army Medical University from November 2020 to September 2021 were prospectively recruited in
this study. Before the operation, the oral swabs were collected from all the patients for genotyping using the
human CYP3A4/5 gene kit. Based on the potential impact of combination of their polymorphisms on
sufentanil metabolism and the proportion of different genotype combinations of CYP3A4/5 enzymes, the
patients were divided into groups I (3A4 homozygous mutation or 3A4 heterozygous mutation+3A5 homozygous
mutation), IT (3A4 heterozygous mutation + 3A5 heterozygous mutation), and 1l (3A4 wild type or 3A4
heterozygous mutation + 3A5 wild type). According to their BMI, they were also assigned into a normal body
weight group (18.5~24.0 kg/m?) and an overweight group (24~ <28 kg/m?), and the differences in drug
metabolism parameters were statistically analyze between the 2 groups. After routine general anesthesia
induction (sufentanil 0.5 pg/kg), venous blood samples were collected to detect the changes in its
concentration using high performance liquid chromatography-mass spectrometry (HPLC-MS). The
pharmacokinetic data of sufentanil were calculated between the normal BMI group and overweight group in all
participants and between the 2 body weight groups among those with different genotype combinations.
Results Among the 90 participants completing the blood drug concentration test, 8 patients had their blood
samples contaminated (including 1 case with an anesthesia duration of <2 h), and 3 were excluded due to low
weight or overweight. Eventually, 79 participants were included in the pharmacokinetic analysis on the normal
body weight group and the overweight group. Compared with the normal body weight group, the central
compartment volume of distribution in the overweight group was significantly reduced (P<0.05), while no
obvious differences were observed between the 2 groups in terms of peripheral compartment volume of
distribution, total clearance rate, peripheral compartment clearance rate, distribution half-life, clearance half-
life, and area under the blood concentration-time curve. In group I (n=26), the overweight patients (n=13)
had significantly reduced central compartment volume of distribution, peripheral compartment volume of
distribution, and peripheral compartment clearance rate when compared with the normal body weight patients
(n=13) (P<0. 05), while no differences were observed in other pharmacokinetic parameters. In groups I (n=25)
and Il (n=28), the overweight patients and normal body weight patients had no statistical differences in all
pharmacokinetic parameters. Conclusion Among the patients with the same genotype combination of
CYP3A4/5 mutations, there was no difference in the metabolism of sufentanil between the overweight and
normal weight patients. Additionally, in the population of 3A4 homozygous mutation or 3A4 heterozygous
mutation+3A5 homozygous mutation, the overweight patients have smaller peripheral distribution range of
sufentanil, and weakened metabolic process.

[Key words | sufentanil ; pharmacokinetics; body mass index; CYP3A enzyme; individualized

medication

Supported by the Fund of Chongqing Talent Program (CQY(C20220303588) , and the Chongqing Key Joint Medical Research Project (2026ZDXM002).

Corresponding author: GU Jianteng, E-mail: jiantenggu@tmmu. edu. cn

&8 R JE S H Hi i PR b5 i 08 e e 2 - Bl
J 2 Sl R R B 25, AT RE | Ak & D (T
I PR A0 o] 5 R P i e RS R ) RE S U A
B S SR B AR T L B R A A R
(enhanced recovery after surgery, ERAS) F & i) FR2E IR
S OEAL L I PRIBTT HREW 1E 8 26 5% 1)yl By 26 2459
HHRAS BB (AR 5 & T D ag i % 0 m ik Je -

BT ), LA kR R S RS s e Ty S
T, S A ARG T BRUR 7 28 C RN X i R I 4 B
R AT I o EF 25 R AR PN 32 2 ol O v %) 448
{1, % P450 3A (cytochrome P450 3A, CYP3A) i 251X
S, CYP3A4/5 T AL AT IE CYPAS50 il 4 3 B2 20 I 38
53, 5 FE CYP450 3A S 119 30%~60%. WF5T
CYP3A4 (115 P 22 53 2947 20% ] U= PR J 4 4%



2776 Bl A5 22 R R 27241, 2025, 47(22)

http ://aammt. tmmu. edu. cn

(body mass index, BMI) O R W A AN R R
BMI 3 /25 AT S B BE N CYP3A4 I PEREAR , M i {15
WG R R AR . SR, A RTE T CYP3AS F1E
259 b B FE ML 5238 A8 SCRRRE

T AN S AR AR U AT e 2 E AT U A
%, F [E BMI 4 # (BMI 24~<28 ke/m”) 5 I i ( BMI
=28 kg/m’) [ T 5 B4R Y IR R
AR T AR B AT BT ™, BN T R B Y
K R M N AR 5 & S IR AT , B 2Rk
[ L — RBEER i A 2 Tk [ i s 4
RALTDARB, WREEELEEGIZRGEEHMR,
T I OB PR R I AR 45 R R R T 4
YRGS A (total body weight, TBW) , &5
IEH AT R B 251G 3h 772 (pharmacokinetics,
PK) 250 (AN bk 238 R0 A1 25 A8 AH DG R 4, (1
TERR R DRI R A e R Y R
YRR IE 2 B A WL A Wiy 40 200 Jo i U o R AR R 4 B 45
BT % B 2 BT 5 2 oA A TS
P, YR LT TBW AL 5E 45 25 7 52 it sk g2 2l
Yite A4 rh B 7 BT e S B PK S8R, 4k ifi
NI R TR A I R XS 7 v [ CYP3A4/5
ENGE R R SRV RS YN N S (NN
T FEET 25 AR JE 1 25 WA RE ) 2 B A A 25 1
5T, BEAE A 25 01 QT 24 AR 2o oA A e A 1 A e
NHE, 2200 T B 5 E R A5 i [ AR B2 ST R
S5RGBT BE AR TR, A HE BMURS Ak T 25 A 1%
SR, R, AHF 5T 8136 T CYP3A4/S g 758 A8 72 & 4
S M UNGR DN ES E N E D OR 22 S N EE LT A
BN 1A S AR PR I v £ 25 A8 1 771 il FH 2
e =R IE/

1 #REFE

1.1 RI&sT R B M

AR JT M CYP3A4/5 FEH 24851k
XTET S5 K e PK S 5052 i) Ko P 51 PR 28 X CYP3A4/5 fif
WP VR T B Al b 2B R T2 K BMIK
SEVEAT AN JZ AT, B 5T 45 9k IR [ 28 AR R E A
CYP3A4/5 LR T 4 vl 3 i AR &7 28 KJe 25t
Wae 7, HESEZm 2y AR R R . PHE A
552020 4F 11 H 22021 4F 9 H 502 TR 45 K75
— MW B B, IR BRI P AT B TR R &
BAHE R EBE  RBT#ETT CYP344, CYP3AS To Al 3
DRG0 1717 I 3 2 BE AL AR A2 . A 5% 3 3 i 4242
5 K245 — BRI B2 B A0 PR 23 51 S5 b [ K'Y 2020124 FI

(A)KY2021037 ], [A] B 75 H [ i AR 3 35 3 W v o0 5 2
M ChiCTR2000037436) , 4N AbRIE  (DAFHS 18~59 %
@BMI 18~28 kg/m’*; DASA [ —11 %% ; @Child A % ;
GO FITERETFARCE G WK &8 lIE
22) HiH>120 min, HERRBR#E : QA ™ H0 0 L 1
B VP RGBSR B RO BT R DI RE R A @A
HIA IR 18 PR 5 B AE RS fob  95 Jg  vh iX t
2 RGEAR UL A G M A A 2 (o FR K
<5 emH,0) S FFEE AR LR 73 3 ik H <65 mmHg) 5
GREA: AT B 2 25 4 2ok Sl sk | 25 43 ) s A I T
G REHEA B =40 g/d) WK RE S s I IR B8 25 9
s R 7 d AT S a6 CYP3A B35
(I E B2 RR BT 14 d P90 P B S8 Ak 41 71 35
AR T LA SF KRS AR s @UT IR ] i FLI 2ot

WA CYP3A4/S il 22 A5 M AL A X &7 25 K e A
TE 52 M R B B CYP3A4/S fifg 3 PR 28 A 7 A RE25 1%
FAE S0 55 S CYP3A4/S i [F] 56 R AU 2 A 19 A e o5
FCCRP T 2B BE 5 1610, 729% . T 26 ABE 51X 29. 08% .
2 AHE 60, 2% ) K /35 530 1 (BA4 45 28748
o 3A4 F A AR +3AS Al AR A K 4~6 1) L I (3A4 2
B OAR+3AS FA 57 M 343 ) (I (3A4 A R Bl 3A4
Fe A +3AS BPAE Y I 0~2 43 ) 28 ABE, ELAR S LA
PLULZE 1 MR AL A 255 191137 1582 5 PR ARG ) 235
K HBENL G B, =2 L 11010113
FREE A T T TS AHE Al H =432 305 T
B 11, A NECH B2 30 A, FEFi 090 44 57
KE S HE ISR IR RIS . B 5 G4k
B % A= fi B2 B3 25 IS B ) A BERE 1297 16 R (2024 4F
JBO B 23 R 1E AR T4 (BMI>18. 5~<24. 0 kg/m?) |
AT 2H (BMI 24~<28 kg/m?) , 40 % 85 1E # K i 4 41
HIHE 4 B AT 2R 8 PK S8 5200, I35 BMI
55 CYP3A4/5 FEH AR 25 Rt i 22 HAEH
1.2 XBFH%E

ARETUT T, XEAF G G HERR 1 835 SR 4R 3 4 1
s RAR T, 143 P AZE CYP3A4 . CYP3AS JE IR 2 A5 1E 4G
M) G GV B B BB A BR 2 =) PR A, o5
20y o HLRE 255 A, T FE N AN L AT BEE 2451
WFFEAEA &R 15~80 f5i] , AHIF5¢ fie 20 2 7 5% 90 151 i
HSHEIF K G RIS , L4 2 FE ML AR e B
90 AT I IR 25 AR oY . BRI R B B, iR E 2
K8 h LA b, AF-AREJEITHNE ik 22 M sl bk &
A 25 P 2 A T RN AW R R
O HL P AT A AR RN IR COLR VR R
R RIS TR RIS T R i E RS 2 mg .



http://aammt. tmmu. edu. cn Bl 7225 155 R 2mi 4R, 2025, 47(22) 2777

&1 CYP3A4FICYP3ASEMERF NBENMINERFHBER (%)
Table 1 Population distribution frequency and grouping of CYP3A4 and CYP3AS5 alleles (%)

Genetic typing Wild-type CYP3A4 Heterozygous mutation of CYP3A4 Pure mutation of CYP3A4 Total
Wild-type CYP3AS 0.51 3.06 3.57 7.14
Heterozygous mutation of CYP3AS5 7.65 29.08 2.04 38.77
Pure mutation of CYP3A5 48.98 4.85 0.26 54.09
Total 57. 14 36.99 5.87 100

N BT 22 0. 15 mg/kg SARKFRET 75 KJE 0. 5 pelkg.
MRFEIKTR 0. 2 mg/kg ;s AEFRFR FHERR 5 R, WA 1%
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R2 EEARREAMBEA—MRBFRLE [0=79,5+5, M(P,;, P,;)]

Table 2 Comparison of general information between the normal body weight group and the overweight group

[n=79,%+s, M(P,;,P,,)]

Item Normal body weight group(n=41) Super recombination(n=38) Zhily’ P

Agelyears 51.00(48. 00,54. 00) 52.50(46. 00,55.25) 0. 595 0. 552
Gender(Male/Female) 21/20 19/19 0.012 0.914
Height/cm 160. 40+6. 83 159. 78+7. 21 0.393 0. 695
Weight/kg 56. 18+6. 78 65. 06+6. 22 -6.074  <0.001
BMI/(kg/m?) 21.70(20. 40,22. 95) 25.50(24. 40,26. 60) -7.647  <0.001
Total intake/mL 1250(1 000, 1 700) 1200(1 100, 1 625) -0. 587 0. 557
Net inflow/mL 280. 0(160. 0,420.0) 275.0(97. 5,405.0) -0. 687 0. 492
Urine volume/mL 200(120,300) 300(200,300) -1.343 0.179
Blood loss volume/mL 120. 00(50. 00,152. 50) 105. 00(57. 50,188.75) -0.177 0. 859
Serum creatinine/( mol/L) 67.40(61.05,77.65) 67.15(61.97,78.90) -0. 402 0. 687
Estimate glomerular filtration rate (mL/min+ 1. 73m") 95.22+16. 74 93.35+17. 46 0. 485 0. 629
ASA classification( 1 /11 ) 1/40 0/38

BMI: Body mass index; Total intake: Crystals+colloids+blood products; Net intake: Total intake-urine volume-blood loss-hidden water loss

Category | population Category Il population

Category Ill population

- - 1.4+
14 a —e— Normal body weight group 14 —e— Normal body weight group b —e— Normal body weight group
. 1.2+ —-=— overweight group . 1.24 —=— overweight group — 1.2+ —#— overweight group
E E £ 104
g S 1.0 g 8
g 2 06+ £ 0.6
c c 5
@ @ 2
2 2 0.4+ £ 0.4+
S 3 o
0.2 0.2+
m— .o+——T—TTTT—r 0.0 1
80 100 120 0 20 40 60 80 100 120 0
Time/min Time/min Time/min

a: P<0.000 1, b: P<0. 001

B I-IIEANBERE BMIBE T 14 10 3% 2549 7K R - B (8] #h 2%
Figure 1 Average plasma drug concentration-time curves of patients with different BMI levels in groups I-111
%3 EEHRBAMBEABRIALSBILE [1=79, 55, M(P,,, P,)]

Table 3 Comparison of pharmacokinetic parameters between normal phenotype group and hyper phenotype group
[n=79,£is,M(P25,P75)]

Pharmacokinetic parameters Normal body weight group(n=41) Super recombination(n=38) Zh P

V,/(L/kg) 0.36(0.29,0.49) 0.31(0.23,0.41) -2.345 0.019
V, /(Likg) 1.05(0.79,1.27) 0.91(0.71,1.01) -1.491 0. 136
CL/[L/(min-kg) ] 0. 034+0. 008 0. 0310. 007 1.638 0. 105
CL,/[L/(min-kg) ] 0. 06+0. 02 0. 05+0. 01 1.913 0. 060
t)0e/min 2.28(1.90,2. 66) 2.08(1.62,2.74) -1.197 0.231
t)pg/min 38.22(31.67,48.57) 37.97(30. 60,44. 25) -0.383 0.702
K10 /(1/min) 0.09(0.06,0. 12) 0.10(0. 08,0. 14) -1.276 0.202
K12 /(1/min) 0.17(0. 14,0.20) 0.19(0. 15,0.22) -1.491 0. 136
K21 /(1/min) 0.06(0.05,0.07) 0.06(0. 05,0.07) -0. 569 0. 569
AUC,, /[ (min*ug/L) ] 14.95+3.17 16.22+3. 41 -1.727 0.088
AUC, /[ (min*pg/L) ] 18.28(15.87,21.03) 20.17(17.55,23.91) -1. 805 0.071
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Table 4 Comparison of pharmacokinetic parameters in patients of different BMI level within the first category population

[%+s,M(P,,P,,)]

Pharmacokinetic parameters Normal body weight group(n=13) Super recombination(n=13) Zh P

Vv, /(Likg) 0.36(0.32,0.49) 0.27(0.23,0.36) -2. 487 0.013
V, /(L/kg) 1. 00+0. 29 0.79+0. 14 2.309 0.030
CL/[1/(min-kg) ] 0. 04+0. 01 0.03+0. 01 1.243 0.226
CL,/[1/(min-kg) ] 0. 07+0. 02 0. 05+0. 01 2.589 0.016
t,,,,/min 2.33+0.70 2. 09+0. 60 0. 946 0.354
tpp/min 36. 98+10. 02 34.33+6. 85 0.787 0. 439
K10 /( 1/min) 0. 09+0. 03 1. 12+0. 05 -1.599 0.123
K12 /(1/min) 0. 18+0. 06 0. 19+0. 05 -0. 596 0.557
K21 /(1/min) 0.07(0.06,0.07) 0.06(0.05,0.07) -0. 385 0.701
AUC,, /[ (min* pg/L) ] 14.49+3.22 16. 82+3.28 -1.835 0.079
AUC, /[ (min*pg/L) | 18.20+3. 88 20. 88+4. 59 -1. 608 0. 121

xRS

DR ANBRREBMIEEHR N NFSHILE (s, M(P;, P,,) ]

Table 5 Comparison of pharmacokinetic parameters in patients of different BMI within the second category population

[EiS,M(ng’PZi)]

Pharmacokinetic parameters Normal body weight group(n=13) Super recombination(n=13) Z/h P

vV, /(Lkg) 0. 3420. 12 0.32+0. 14 0.429 0.672
Vv, /(L/kg) 0.86(0.63,1.08) 1.04(0.74,1.13) -0.979 0.328
CL /[L/(min-kg) ] 0. 03+0. 01 0. 03+0. 01 0. 485 0. 632
CL,/[L/(min-kg) ] 0.05(0.05,0.07) 0.06(0.05,0.08) -0. 761 0. 446
15,/ Min 2.12=0. 39 2. 0420. 92 0. 286 0.778
5/ min 33.97+9. 83 37.26+10. 45 -0. 809 0. 427
K10 /(1/min) 0.11(0.08,0. 14) 0. 11(0.06,0. 16) -0. 054 0.957
K12 /(1/min) 0. 18+0. 04 0.24+0. 12 -1.623 0.118
K21 /(1/min) 0. 07+0. 02 0. 060. 01 -0. 754 0. 459
AUC,, /[ (min*pg/L) ] 15.23+2. 24 15. 69+4. 16 -0. 344 0.734
AUC,_/[ (min- pg/L) ] 17.82(17.50,21.53) 18.65(16.04,23.42) -0.016 0. 870
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F6 MEABEREBMIEBEHLRINANZSHILE s, M(P,, P,,)]
Table 6 Comparison of pharmacokinetic parameters in patients of the third category with different BMI levels [ x+s, M(P,,, P,;) ]

Pharmacokinetic parameters Normal body weight group(n=13) Super recombination(n=13) Zh P

Vv, /(L/kg) 0. 44+0. 22 0. 32+0. 09 1.858 0.075
V, /(L/kg) 1.21%0. 36 1. 05+0. 32 1. 185 0.247
CL /[1/(min-kg) ] 0. 0320. 01 0. 0320. 01 1.112 0.276
CL,/[L/(min-kg) ] 0. 06+0. 02 0. 05+0. 01 1.368 0.183
t,,,,/min 2.62(2.06,3.01) 2.26(2.00,2. 85) -0. 898 0.369
tpp/min 47.28(35.25,56.67) 47.18(31. 84,52.82) -0. 668 0.504
K10 /( 1/min) 0.07(0. 06,0. 10) 0.09(0. 08,0. 11) -1.359 0.174
K12 /(1/min) 0. 1620. 05 0. 17+0. 04 -0. 590 0. 561
K21 /(1/min) 0. 05+0. 02 0. 05+0. 02 0.198 0. 845
AUC,, /[ (min* pg/L) ] 15.10+3. 91 16. 12+2.93 -0.776 0. 445
AUC,_/[ (min-pg/L) ] 18. 81(15. 82,20. 56) 21.55(17.59,24. 34) -1.543 0.123
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