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Effects of Gene Polymorphism on the Increasing of Tacrolimus Blood Concentration Induced by Wuzhi
Capsules in Renal Transplantation Patients

FENG Qi', YANG Chunlan®, FENG Lijuan’, PENG Kai', XIA Quan’, XU Dujuan'(1. College of Pharmacy, Anhui
Medical University, Hefei 230022, China; 2. Dept. of Pharmacy, the First Affiliated Hospital of Anhui Medical
University, Hefei 230022, China)

ABSTRACT OBIJECTIVE: To investigate the effects of polymorphism of CYP344, CYP3A45 and other genes on the increasing of

tacrolimus blood concentration by Wuzhi capsules in renal transplantation patients. METHODS: Totally 194 patients in Han
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nationality underwent renal transplantation and received outpatient follow-up after surgery were selected from the First Affiliated
Hospital of Anhui Medical University during Aug. 2015-Nov. 2018, and then divided into single drug group (107 cases) and
combination group (87 cases) according to using of Wuzhi capsules or not. Single drug group was given Tacrolimus capsules
0.1-0.15 mg/kg, po, bid+Mycophenolate mofetil capsules 0.5-0.75 g, bid or Mycophenolate sodium enteric-coated tablets 360-540
mg, bid+Prednisone acetate tablets 10 mg, qd; combination group was additionally given two Wuzhi capsules, bid, on the basis of
single drug group. Two groups were treated at least 7 d. The clinical data (such as patients’ sex and age) were collected, and
enzyme amplification immunoassay was used to detect steady-state valley concentration of tacrolimus, and calculate valley
concentration/daily dose (C/D) value. PCR was adopted to detect patient genotyping of CYP345 gene rs4646457, rs15524 and
rs776746 locus, CYP3A44 gene rs4646437, rs2242480 and rs35599367 locus, ABCB1 gene rs1128503 locus, ABCC2 gene
183740066 locus, NR1/2 gene rs3814055 locus, POR gene rs1057868 locus, PPARA gene 154253728 locus, [L-3 gene rs181781 locus,
IL-10 gene rs1800896 locus, CTLA4 gene rs4553808 locus, CYP2C19 gene rs4244285 and rs4986893 locus, respectively. The
correlation of each factor and tacrolimus C/D value was analyzed by Kruskal-Wallis test or Spearman rank test. Multivariate linear
regression was conducted. RESULTS: In 194 renal transplanation patients, only wild type at rs3599367 locus of CYP344 gene and
rs4253728 locus of PPARA gene were detected, and each genotype distribution of other genes was consistent with the
Hardy-Weinberg equilibrium (P>>0.05). Single factor analysis and multiple linear regression analysis showed that the combination
of Wuzhi capsules and rs776746 polymorphism of CYP345 gene were related to tacrolimus C/D value (P<<0.05). There was
statistical significance in tacrolimus C/D values among different genotypes of CYP345 gene in single drug group and combnation
group (P<<0.05). C/D value of GG and AG genotype in single drug group were significantly lower than combination group (P<
0.05) , while there was no statistical significance in tacrolimus C/D value of AA genotype between 2 groups (P>0.05).
CONCLUSIONS: Combination of Wuzhi capsules or not and polymorphism of CYP345 gene rs776746 locus are associated with
blood concentration of tacrolimus in renal transplantation patients in Han nationality. Combined use of Wuzhi capsules can increase
blood concentration of tacrolimus in GG and AG genotype, but have no significant effect on AA genotype.

KEYWORDS Tacrolimus; Wuzhi capsules; Renal transplantation; Han nationality; Blood concentration; Gene polymorphism
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Tab 1 Primer sequence
AR R PCR 5151 ML A1)
CIPMSHI  Flf.5'-ACGTTGGATGAGACATGCTGCCCAATCAACS  5'-AATCAACTGACGA-
MOOST i 5 ACGTTGGATGATCTTCACCTCCCAATTGTCS'  ATTGACY
CYPMSHE .5 -ACGTTGGATGGGCACAGCTTTCTTGAAGACSY  3'-GGAGAATGAGTTA-
15524 Fif:5'-ACGTTGGATGAGATGGAACCCTAAGTGGAG-3'  TTCTAAGGA-S'
CYP3SHEI  Eiif:5'-ACGTTGGATGGTAATGTGGTCCAAACAGGG-3'  3'-GAAAGAGCTCTTT-
oTI6M6 .5 ACGTTGGATGATGTACCACCCAGCTTAACGY  TGTCTTTCAS'
CYPM4RE .5 -ACGTTGGATGCTTCAAAAGATGCACAAGGGS  3'-TGATCTCACTGCT-
ST R 5 ACGTTGGATGAGGGCAGGTCTATGCATAAGS  GTAG
CIPMSEH  Fif.5'-ACGTTGGATGTAAGGTTTCACCTCCTCOCT  3'-CCAATAAGGTGAG-
nMM0 5 ACGTTGGATGGCAGGAGGAAATTGATGCAGSY  TGGATGS'
CYPM4SE .5 -ACGTTGGATGCAGAAGGTGTTATCAGGTGCS'  3'-CTCCATCACACCC-
sIIB6T Ry, 5 ACGTTGGATGCTCCTTGATCTCAGAGGTAGS  AGSS'
ABCBUA 145 -ACGTTGGATGAGCCACTGTTTCCAACCAGGS  §'-TTGCACCTTCAGG
U203 Fi, 5/ ACGTTGGATGGTTITTTICTCACTCGTCCTG TTCAGS!
ABCCUMR  Fif:5-ACGTTGGATGTTAACAACTACCAAGTGCGGY'  §'-CTCCGAGGGATC-
n3H006 R, 5 ACGTTGGATGTTCACTCCACCTACCTTCTC  ACTTGTGACAT-Y
NRIDJEE b5 -ACGTTGGATGTCACCTGAAGACAACTGTGGSY  §'-COCCGTTGGCAA-
w805 R, 5 ACGTTGGATGOAGACCACGATTGAGCAAACS  TCCCAGGTTS'
PORMEE  Fif5'-ACGTTGGATGTGTGGAGTACGAGACCAAGGS  3'-CCCGCCGTTCTC-
0S8 Ry, 51 ACGTTGOATGGACTTGCGCACGAACATGG  CCCGS
PPARAMER 1.5 -ACGTTGGATGAACAATTGCGGAAGAACTGG  §'-AGGAAGCAAACAA-
™38 R, 5 ACGTTGGATGCATACCGCCCATACCTCAC  AACGAS!
L33 5" -ACGTTGGATGCTTTCCTTACTGCTCTCCTC-3 3" -AGGTGGAAGACTT-
L i 5 ACGTTGGATGGGTAAAGGGATGAGTGTGACSS  CTTCAAGATGASS'
I-0RE 1.5 -ACGTTGGATGATTCCATGGAGGCTGGATAGSY  §'-ACCTATCCCTACT-
sI8008%6 . 5 ACGTTGGATGGACAACACTACTAAGGCTTC:S  TCOOCY!
CTLAKE .5 -ACGTTGGATGCTGTGTGTICCTCTTGAGGGS'  3'-GGAGGGGCAACA-
M08 i 5 ACGTTGGATGACAACCTAATGGGCACTTCCY  GAGGTTTTT-S'
CIPICI9MEE F:5'-ACGTTGGATGGCAATAATTTTCCCACTATC:Y'  3'-AGTAATTTGTTAT-
SIS e 5 ACGTTGGATGTCCATCGATTCTTGGTGTTC  GGGTTCCS

CYP2CI9H 5 -ACGTTGGATGAACATCAGGATTGTAAGCAC-Y'

154986893

Tiif:5'-ACGTTGGATGGACTGTAAGTGGTTTCTCAG-3'

3" TGGCCTTACCTG-
GAT-§'

1.4.3
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#2 BEBEBRENERESMINE
Tab 2 Gene distribution frequencies of renal trans-
plantation patients

JE Jefi i i O b B % z P

CYP3AS A 4646457 194 AA 84 4330 0.02 0.99
AC 88 45.36
CC 2 1134

CYP3AS A 115524 194 AA 90 46.39 0.15 093
AG 86 4433
GG 18 9.28

CYP3AS A 1776746 194 AA 2 1134 0.16 0.92
AG 83 4218
GG 89 45.88

CYP344 JEIA 154646437 194 GG 148 76.29 041 0.81
GA 44 22.68
AA 2 1.03

CIP3A4JER 2242480 194 cC 104 53.61 0.06 097
CT 7 39.69
T 13 6.70

ABCBI I 51128503 194 AA 9% 46.39 0.15 093
AG 86 4433
GG 18 9.28

ABCC2 IR 13740066 194 CC 125 64.43 1.46 048
CT 58 29.90
T 11 567

NRID A 13814055 194 CC 122 62.89 469 0.10
CT 57 2938
T 15 11

PORAEIA 151057868 194 CC 1 36.60 0.24 0.89
CT 9 4639
T 3 17.01

IL-3 5 181781 194 GG 104 53.61 243 0.30
GA 70 36.08
AA 20 1031

IL-10 %[ 151800896 194 T 162 8351 1.57 0.46
TC k) 16.49

CTLA4 IR 14553808 194 AA 153 7887 452 0.10
AG 35 18.04
GG 6 3.09

CYP2CI9 /A 154244285 192 GG 89 4635 5.80 0.05
GA 7 3750
AA 31 16.15

CYP2C19 A 14986893 194 GG 181 9330 0.23 0.89
GA 13 6.70

YD) PEIL 5 (v, “H it FRon Y H AR R EUE R O B
AR R o FRER 5 AT DL, e (el A A AR 21 g 2 e [m]
I )5 %K Y=3.107 — 1.408X; — 0.829.X,+0.662X,, Hrfr,
X R0 2 850 — 0.829 , $- /R 7 HA IR 25 A8 B 1 1
.5 GG AU H M, AG BY 3 FK506 1) C/D{H T K
0.829 1% ; X5 A4 i 111 ) 2R $502 — 1.408 , $-/R 7E HAB R AN
AREOT , 5 GG R E A L, AA 35 FK506 11
C/DAE T % 1.408 £ 5 X0 (14 i 111 U1 R B0 0,662, $/m 6 H
MEBEAZMER T, SR, KEHEHE
FK506 ] C/DAH. 7+ 0.662 % .
25 CYP3A5S BEEZHMS AERR T N FK506 Il 25
RERIHE X

Fpitt—2 o3 b HLBR I BE X AN [R]) CYP3A5 JE R R B
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Tab 3 Single factor analysis results of the correlation
between each factor and C/D value of FK506

ER r P AR r P
Hil - 0.012 CYP3AS KM 14646457 - 0.103
fER - 0.136 CYP3AS IR 1515524 - 0.534
Laid 0.060 0406 CYP3ASTEIA 776746 - 0.005
ki 0.143 0.116 CYP3A4 IR 14646437 - 0.447
y NG —0.052 0471 CYP3A4 I 12242480 - 0.141
WBC —0.044 0544 ABCBI [ 1128503 - 0534
RBC 0028 0.700 ABCC2 I 153740066 - 0427
HGB 0074 0308 NRIDFEH 153814035 - 0.209
PLT —0.062 0394 POR A 1057868 - 0.782
ALT 0.130 0072 IL3 35 181781 - 0.039
AST 0.056 0440 IL10 /K 151800896 - 0376
ALP 0.189 0.008 CTLAA A 154553808 - 0613
Ser 0.043 0555 CTP2CI9HEIH 4244285 - 0203
HCT 0.094 0.141 CYP2CI9E[H 54986893 - 0633
ALB —0.010 0.886

F4 BRETE(NETE)NUTELE
Tab 4 Dummy variable setting of each variable (clas-
sified variable)

i Wi i 1
415 X i Bad
1335 5181781 X GG.GA AA

X GG,AA GA
CYP3ASHEH 5776746 X GG.AA AG

X GG.AG AA
R5 RBEATESFKH06 C/DEHEFEMEZ ITEEEIT

IR

Tab 5 Multiple linear regression analysis results of each
independent variable and C/D value of FK506

RS TREHRK 95% & RIXJFl (CI) Tkt t P

X 0.662 0239, 1085 0214 3087 0.002
X —0.829 —1.264,—0394 0221 -3760  <0.001
X —1408 —2.080,—0.736 0341 —4135 <0001
W 3107 2.809,3.405 0.151 20557 <0001
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CYP3A5 JER AN 43 5 3% FK506 C/DAEAH ] #2557+
YA G50 X (43 9 4 6.017,.25.078, P=0.026 , P<
0.001), PAZH4] GG AGHIH# FK506 C/DEY) B #KT
IR 2 R A R 3 (Z 03 ) —3.273 . —2.945, P43 31 h
0.001.,0.003), 1M P41 AA Tl f 35 FK506 C/DH M4 22 5+
TG X (Z=—0.313,P=0.762) , £ E 1 (K,
fe P i N R B DL R (]I 2R B 43 ) Feom Xt v 21
L PR U R 3 FK 506 C/D {1 10 i KAl B/ IME e for
{8, 153 A5 AR A B A b AR i (L) o
3 iTie
3.1 ERE{LRIEFEMKTE

S B R A BB A N FK506 Il 24 3k B 13 1 1R 22

TEZES 2020 45 31 4 1]

2 W MIACHTEE FEas R AR B Y AL I A
R R 2GR S IR I 25 W AT T
4= Hih CYP3A5 .CYP3A4 J& FK506 [ 4Ll

THT 4

C/D, (ng/mL)/(mg/d)

G I
GG AG AATY

415
T 5 B2 2 R BE R B AR 5 LU AR, ©P<<0.05
Note: vs. same genotype in single drug group, *P<<0.05
Bl BAAMBEAANRCYP3ASEFEE ' EBESE
FK506 C/D & tL%

Fig 1 Comparison of C/D values of FK506 in renal
transplantation patients with different CYP3A45
genotypes between single drug group and com-
bination group

3.1.1 CYP3A5 N CYP3A5 HE A& H A AH B 5T 1
Pz — A FEE 35 N TR 1776746 2878 1] 1
NGRS EE TR 2 18T DT, AN 3 FK506 7F GG 7Y (5848
alfi G IR A AR S R H AT — 0 2
o Wang PAE®ILL96 ] B AR B E X4, B T 5%
i) FK506 25 Gz 41 il 51 AR iz IR 768 4~ 2
PN, BRI CYP3A5 K2 [H 1776746 13 55 A . #5 5%
Wi A1, 0 e PRiZ 35 A rs4646457 . rs15524 1 15,41, 5 FK506
FAY I 225 9 A G o

3.1.2 CYP3A4AKEIN  Li CIZIWF5E &P, CYP3A4 LA
rs4646437 i pi 2 251 5 3 B B AE L 3E 1A N FK506 Ifil
e 2= A Ok, BRI RS oe 1 GG B 1) C/D
feg, HOE GA Y AA BRI ek . A SCiikis i, 5
CYP3A4 e R H A A S5 A EE , 0 T 26 10 5 N & F 1Y
1s2242480 i SR (H A (i) AHE R AR R i /1y
D75 (HIZ AR R CYP3AA BTG ME (520 i AT AE . It
A AT CYP3A4 LR ER 6 N T 1 1s3599367 13/ 15 7E .
TR I ARAG AN 2748, S DAL 2 25 45 S 1A
T FK506 A AL FH 25 3 SCATREAN K, BUCA I 92 B ok
TLEE,

3.1.3 ABCB1.4BCC2 } H Hi i 58 38 £ 1) ABCB1
LR Z VR 5 5 R TR 26 12 540 8 F 1)
rs1128503 i 5 55 21 5 A B 114 rs2032582 {37 i FIES 26
AN ) rs1045642 457 55, FLr rs1128503 457 s A AH C
Wt A 22  AHPRAT 45 J oty AR — 3002 SRR 58 %1% 07
ST T 88, ABCC2 FEH N Z 25 TH 25 M 2 1 2
(MRP2) i g R, A7 SCHRH 18 122 55 D] rs3740066 437 55
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Meta-analysis of Efficacy and Safety of Intranasal Administration of Dexmedetomidine versus Oral Admini-
stration of Chloral Hydrate for Programmed Sedation in Children

LIU Kefeng, YANG Yongjie, ZHANG Xiaojian, KANG Jian (Dept. of Pharmacy, the First Affiliated Hospital of
Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT OBIJECTIVE: To systematically evaluate the efficacy and safety of intranasal administration of dexmedetomidine versus
oral administration of chloral hydrate for programmed sedation in children. METHODS: Retrieved from Cochrane Library, PubMed,
Embase, CBM, CNKI and Wanfang database, randomized controlled trials (RCTs) about intranasal administration of dexmedetomidine
(trial group) versus oral administration of chloral hydrate (control group) for programmed sedation in children were collected.
Cochrane 5.1.0 bias risk assessment tool was used to evaluate the quality of the included literatures after literature screening and data
extraction, and Meta-analysis was conducted by using Rev Man 5.3 statistical software. RESULTS: A total of 8 RCTs were included,
with a total of 1 413 children. Meta-analysis showed that the sedation success rate [RR=1.13, 95%CI (1.02, 1.25), P=0.02], sedation
onset time [MD=—1.07, 95% CI( —1.82, —0.31), P=0.006], sedation duration [MD=—8.25, 95% CI( —14.02, —2.47), P=
0.005], wake-up time [MD=-—9.63, 95%CI (—15.40, —3.86), P=0.001], the incidence of nausea and vomiting [RR=0.05, 95%CI
(0.02, 0.14), P<<0.000 01] in the trial group were significantly better than those in control group. There was no statistical significance
in the incidence of Sp0.<<95% [RR=0.60, 95% CI(0.24, 1.54) , P=0.29], incidence of hypotension [RR=1.18, 95% CI (0.51,
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