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Analysis of CYP2C19 gene polymorphisms in patients with
digestive system diseases in Wuhan

Bi Sheng, Yong-gang Chen, Hui-juan Wang, Gang-jian Ji, Ji-li Zou
(Department of Pharmacy, the Third Hospital of Wuhan, Wuhan, Hubei 430060, China)

Abstract: Objective To analyze polymorphisms of CYP2C19 gene in patients with digestive system
diseases in Wuhan. Methods The 314 unrelated Han patients with digestive system diseases were chosen and
tested for polymorphisms of CYP2C19 gene in our hospital from January 2016 to December 2017. Real-time
fluorescence quantitative PCR was used to detect the genotypes of CYP2C19 which were related to the metabolism
of proton pump inhibitors, and the metabolic phenotypes were judged according to the genotypes. The correlations
of genetic polymorphisms of CYP2C19 with sex, age, clinical classification of digestive system diseases were
analyzed. Results A total of 8 genotypes (CYP2CI9 *1*17, *1*1, *1*2, *1*3, *2*17, *3*17, *2*2 and *2*3) and
4 metabolic phenotypes [UM (0.96%), EM (36.94%), IM (45.54%) and PM (16.56%)] were detected. The CYP2C19
genotypes in the patients with different sex, age or clinical types of digestive system diseases had no statistical
differences (P > 0.05); the CYP2C19 metabolic phenotypes of the patients with different sex or clinical types of
digestive system diseases had no statistical differences (P > 0.05), while there were statistical differences in metabolic
phenotypes of CYP2C19 among the patients with different age (P < 0.05). Conclusions The CYP2C19 gene in
patients with digestive system diseases in Wuhan has polymorphisms, the distribution of allele frequency and the
metabolic phenotype of CYP2C19 gene is similar to that in Asians, but obviously different from that of people in

other countries such as Europeans.
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P{H 0.548 0.125

3 iFit PM HLH 16.56% , 1 o5 LU 2 LB ARE S A 50 ™

CYP2C19 B BT+ M5 . oMk 259 %
29 10% & FAL T5 25 i A b R R S EEAE .
ABECYP2CI9 AU R AL L)L EM A IM AUk 3=, PM AU
TEMEIN AFEF A 13% ~ 239%™, AW R H 3%
fRGFFRE ) EM ALIM B, 53528 36.94% F1 45.54%,

CYP2C19%17 455 H R AE N A ERLAIR, ik UM
RIFEE YN ANFERA UL, A58 UM ALl 0.96%, ik
TARD W, Fad PR AVDRRRTRAA A " A
W], WT UM %1%, PPls AR il RE A BEA 3L
PO R, PRI, O B AR S S L R A &R



5 2 40

B A DUBIX 314 BiTHIL RGBS RE CYP2CT19 BR800 it

G B AR 25 70) B R R AR A R

CYP2C19%2 2 NBEfc i WS 6, 5%
DEFERBTRTE HARABEN 30% , ZEAREN 27%,
TR ABEFI B 15% ~ 179%™ ", CYP2C19%3
SV RIS R A N TR v, ER TR PR I (R ik
37%, HAN 10.4%, HE K 11.6%, N 1.7%, &
TInE R AFFE ANBER) 0%, W52 CYP2C19%2
F CYP2C19%3 A5 v K& PRI 6 15 4 38 1 32 o N 422
o CYP2C19%17 J& — ot i A5 67 B [H], 3% 55 o 2k
PR 3 A N BE R 0.3% ~ 4.0%, BRI ABE R
18% ~ 28%, VPHEBIHAANRE R 26.9% 7. AW5E
CYP2C19%17 B A 1.12%, £5E WM AFE A TE O
Kl CYP2C19%17 S5A5i B PR 43 A 78 HH 55550 BN 1 A7
BN AT . AT YO DU X A R Ge
W CYP2C19%17 RIS 2T SE, AT MK
T ) S0 S R AEAS R E P 9 o A R S 251K s

AESEAHGER, CYP2C19 JEH L2351k 511k
RGN K A4 ", DENISENKO % "™ iff 53 %
B, MR s s B D, UM B E. AR
WFFE UM RIS AAIE, 7T RE A AR 2 i A e Hh 4577
CYP2C19%17 BEPIMR ARy, 123 PR RS A3 3= A .
ANBER RS A BRI CYP2C19 SN L 515 E
EERTRMIE, ERFEEERESE T, 5PV Al
AHEE, EM BUXE PPLs 3657 JCR KU S I 5 pM AL 5
W A R Geiiahe KBS A7 AR G 7" A2
HRIE, TEIETHREIEHT AR R A AT P ) — Rk
H, EM BURBRRCTHE EM B ™, SCT CYP2C19 &
PR 22 255 1 1k 2R e AN [l s R 40154 fit 56 22 ] fieast
— 9T

AR5 BT R A3 AT I 4 X 314 {5131 1k T8 5 AR
HCYP2C19 =W 254, 48 #mir s ¥
CYP2C19 FEHNZSMERF G WM A A B, 55 R 55
HAbEZ AW BAF, R CYP2c1o FIH 25404,
AR 2GRS R, IREITROTR A R
R KA, PRSP RS HE B A i 22

2 % X W

[1] CHEER S M, PRAKASH A, FAULDS D, et al. Pantoprazole[J].
Drugs, 2003, 63(1): 101-132.

[2] SCOTT S A, SANGKUHL K, SHULDINER A R, et al. PharmGKB
summary: very important pharmacogene information for
cytochrome P450, family 2, subfamily C, polypeptide 19[J].
Pharmacogenetics Genomics, 2012, 22(2): 159-165.

[3] SIM S C, RISINGER C, DAHL M L, et al. A common novel
CYP2C19 gene variant causes ultrarapid drug metabolism
relevant for the drug response to proton pump inhibitors and
antidepressants[J]. Clin Pharmacol Ther, 2006, 79(1): 103-113.
ANG G Y, YU C Y, SUBRAMANIAM YV, et al. Detection of
CYP2C19 genetic variants in malaysian orang asli from massively
parallel sequencing data[J]. PLoS One, 2016, 11(10): DOI:
10.1371/journal.pone.0164169.

SUKASEM C, TUNTHONG R, CHAMNANPHON M, et al.
CYP2C19 polymorphisms in the Thai population and the clinical
response to clopidogrel in patients with atherothrombotic-risk
factors[J]. Pharmacogenomics Personalized Medicine, 2013, 6: 85-
91.

DEHBOZORGI M, KAMALIDEHGHAN B, HOSSEINI I, et al.
Prevalence of the CYP2C19*2 (681 G>A), *3 (636 G>A) and
*17 (=806 C>T) alleles among an Iranian population of different
ethnicities[J]. Molecular Medicine Reports, 2018, 17(3): 4195-
4202.

SRR, WU, AR MR CYP2C19 S AL A
MG D] P ERIEBE #2250k , 2014, 14(4): 427-434.
BALDWIN R M, OHLSSON S, PEDERSEN R S, et al. Increased

omeprazole metabolism in carriers of the CYP2C19*17 allele; a

(7]

(8]

pharmacokinetic study in healthy volunteers[J]. British Journal of
Clinical Pharmacology, 2010, 65(5): 767-774.

HAN R, LU H, JIANG M W, et al. Multicenter study of antibiotic
resistance profile of hpylori and distribution of CYP2C19 gene

[9]

polymorphism in rural population of chongqing, China[J].
Gastroenterology Research and Practice, 2016, (5/6): 1-6.
[10] XIE H G, KIM R B, WOOD A J, et al. Molecular basis of ethnic
differences in drug disposition and response[J]. Annual Review of
Pharmacology Toxicology, 2001, 41(1): 815.
SYCHEV D A, DENISENKO N P, SIZOVA Z M, et al. The
frequency of CYP2C19 genetic polymorphisms in Russian

[11]

patients with peptic ulcers treated with proton pump inhibitors[J].
Pharmacogenomics Personalized Medicine, 2015, 8(8): 111-114.
PAYAN M, ROUINI M R, TAJIK N, et al. Hydroxylation index

of omeprazole in relation to CYP2C19 polymorphism and sex in

[12]

a healthy Iranian population[J]. Daru Journal of Pharmaceutical
Sciences, 2014, 22(1): 1-9.

DESHPANDE N, SHARANYA V, RAVI K V V, et al. Rapid and
ultra-rapid metabolizers with CYP2C19*17 polymorphism do not

[13]

respond to standard therapy with proton pump inhibitors[J]. Meta
Gene, 2016, 9(3): 159-164.

WK, kB, A, A b s b DU I A I
CYP2C19 SR Z AT (V). IR 5 980 #4473k , 2016,
32(10): 1101-1109.

ZHONG Z, HOU J, LI B, et al. Analysis of CYP2C19 genetic

polymorphism in a large ethnic hakka population in southern

[14]

[15]

China[J]. Medical Science Monitor International Medical Journal
of Experimental Clinical Research, 2017, 23: 6186-6192.

SUGIMOTO K, UNO T, YAMAZAKI H, et al. Limited frequency
of the CYP2C19*17 allele and its minor role in a Japanese

[16]

- 05 .



THEBURE R

29%

population[J]. British Journal of Clinical Pharmacology, 2008,
65(3): 437-439.
[17] ALJENOOBI F I, ALKHARFY K M, ALGHAMDI A M, et al.
CYP2C19 genetic polymorphism in Saudi Arabians[J]. Basic
Clinical Pharmacology Toxicology, 2013, 112(1): 50-54. [21]
[18] PAYAN M, TAJIK N, ROUINI M R, et al. Genotype and allele
frequency of CYP2C19*17 in a healthy Iranian population[J].
Medical Journal of the Islamic Republic of Iran, 2015, 29(1): 269.
[19] DENISENKO N P, SYCHEV D A, ZHM S, et al. High frequency [22]
of CYP2C19 ultrarapid metabolizers in russian patients with
peptic ulcer[J]. Eksp Klin Gastroenterol, 2015(6): 11-15.
[20] ICHIKAWA H, SUGIMOTO M, SUGIMOTO K, et al.

- 06 -

Rapid metabolizer genotype of CYP2C19 is a risk factor of
being refractory to proton pump inhibitor therapy for reflux
esophagitis[J]. Journal of Gastroenterology Hepatology, 2015,
31(4): 716-726.

BO Z, SONG Z, QIAN M, et al. Functional polymorphisms in
the CYP2C19 gene contribute to digestive system cancer risk:
evidence from 11, 042 subjects[J]. PLoS One, 2013, 8(7): DOI:
10.1371/journal.pone.0066865.

SAITO Y, SERIZAWA H, KATO Y, et al. First-line eradication
for Helicobacter pylori-positive gastritis by esomeprazole-based
triple therapy is influenced by CYP2C19 genotype[J]. World J
Gastroenterol, 2015, 21(48): 13548-13554.

(ZERE ik )



