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Analysis of Gene Polymorphisms and Their Correlation with Antihypertensive Drugs Efficacy

in Tibetan Hypertensive Patients

LI Hongyan,YANG Yan,WU Juan,Ll Guizhen

(Xizang Fukang Hospital ,Lhasa ,Xizang 850099 ,China)
Abstract: Objective To provide a basis for the formulation of individualized antihypertensive regimens for Tibetan hypertensive
patients in Xizang Autonomous Region. Methods A total of 1 189 hypertensive patients admitted to our hospital from July 2023
to September 2024 were selected, the patients’ gene polymorphisms related to antihypertensive drugs were detected, and their
distribution and relationship with the expected efficacy and expected adverse drug reactions (ADR) were analyzed,and the relevant
data of these patients was compared with those of Han Chinese hypertensive patients reported in the literature. Results All
genotypes conformed to Hardy — Weinberg equilibrium, and there was no significant difference in genotype distribution between
genders (P > 0.05). Tibetan hypertension patients showed better expected efficacy when using B —  blockers, angiotensin —
converting enzyme inhibitors (ACEI),and calcium channel blockers (CCB),but the expected ADR risks would increase to varying
degrees after using the latter two types of drugs. Compared to those in Han Chinese hypertensive patients,the proportion of Tibetan
hypertensive patients with better expected efficacy after using B — blockers was significantly decreased while it was significantly
increased after using ACEI (P < 0.05),the proportion of patients with expected increased ADR, risks after using B — blockers
was significantly decreased while it was significantly increased after using CCB (P < 0.01). Conclusion There are certain
differences in the expected efficacy and expected ADR risks of antihypertensive drugs between Tibetan hypertensive patients in
Xizang Autonomous Region and Han Chinese hypertensive patients. Relevant drug gene polymorphisms can provide a genetic basis
for the selection of antihypertensive drugs. Among them, 3 — blocker is a better choice for Tibetan hypertensive patients in
Xizang Autonomous Region,while ACEI has better efficacy and lower ADR risks for patients in this region.
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£1 BEREZZIMALS Hardy - Weinberg FE11%( (n = 1 189)
Tab.1 Hardy — Weinberg equilibrium assessment of each gene
polymorphism locus (n = 1 189)
$H 2 FREARHEQ)
A A FAE R
CYP2D6*10 1% 037 62711
U0 453 418 Tn6) 2738 2082 0.393
0740 9 8911
ADRBIe. 1165G>C GG 85 9.65
6C 508 48469 28.51 TL49 2749 (.253
(C 5% 607.63
ARB CYP209%3 IEL 1048 T047.48
#1#3 136 137.04 9386 6.14 0.068 0.97
#3/%3 5 4.48

2 AREL  ABR PP

Bk

AGTRIc. 1166A>C AA 1108 1109.38
AC 81 7824 9659 341 L1419 0477

(C 0 L3

ACEI ACE(IID) D/D 174 166.92
/D 4355716 37.47 6253 (0.768 0.681

/1 417 464.92

CCB (YP345%3 11 48 45.60
53300 37468 19.60  80.40 0.186 0.911

3153 T 768.66

CCBALRA  NPPAe.2238T>C T 1163 1163. 14
1C 6 6.7 %9 109 0.145 0.930

(C 0 0.14

B4 TR S e, AR RS P S 24 9 )5 T ADR 4 XL
B PR [ B T o B 7 3P (+ + & + + + )
Pl 451, S e 10 H A6 350 B A2 RS BRI I b 3 AR T
W I R, T ACELS .2 5 TS % (P < 0. 05).,
TEIL R 3, TUHH ADR XUBS FH s ( + & + + ) 9 L8], e
o IR R 8 B A2 RS BT R S 2 0 U v i
BE LM CCB IR WE & TR & (P <0.01) . i
W24,
3 Tt

e I A2 o0 I 65 5 5 1 s 6 PR 36 22—, 3 il d ol
AT ol 2 1A A K A 3 G L I DR R Y
W R 25 A0 35 SC P R B Y 5 Bl — 28 [ R 25 SO iy =
Tl AR H RTRE B 254 Ak 25 1 iR B AL 173180,
S 30m A R AE R AR 2 s R E ] g
TS 2R K B ADR & A AR AR S

B AZ VA BT 7 5 L 0 i R RO ) B R 42
T MO WU ST N O R R AR .
CYP2D6 5 B Z RS BRI, Ko Xt cyP2p6+10
BRI 98 40 22, 12 35 DX B A3 U ] 3 30 CYP2D6 il 105 P ik
55, M0 2 Wk BE RGO AP AEN0N R B CYP2D6 BN 5 3
IR IR B 25080 J1 22 M1 56, CYP2D6*10 / %10 HE PR AL Af
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Tab.2 Comparison of genotype distribution between different

genders| case(%) ]

B AREA ARA 3 % YIME PE
BAIEHRA CYP2D6*10 $1¥1 341(52.46) 296(54.92)

$1/¥10 258(39.69) 195(36.18) 1.684 0.431
#0/#10 51(7.85)  48(8.91)
ADRBI ¢. 1165G>C GG 50(7.69)  35(6.49)
6C 264(40.62) 244(45.27) 2.788 0.248
e 336(51.69) 260(48.24)
ARB CYP209%3 #1141 576(88.62) 472(87.57)
#1/#3 0 T71010.92)  65(12.06)  0.508 0.860
0.37)
AGTRI ¢. 1166 A>C A 610(93.85) 498(92.39)
0.980 0.322

AC 406.15)  41(7.
ACEI ACE(1/D) D/D
1/D 297(45.69) 246(45.64) 0.001 1
/1 258(39.69) 214(39.70)
CCB CYP3A5*3 1+
#1753 195(30.00) 175(32.47)  0.996  0.608
$3[%3 427(65.69) 344(63.82)
NPPAe.2238T>C T 97.77)
TC 14(2.15)  12(2.23)
#3 RRRMKE MEBEX RS I E T34 51(%) ]
Tab.3 Expected efficacy of different antihypertensive drugs in
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CCB A A Al
0.007 0.932

hypertensive patients of different ethnicities[case(%) ]

" A~ (+) TR B (++ &+ +4)

/ H Rk »ém R QIFE P
BRASERA  45(3.78)  9(1.67)  1144(96.22) 530(98.33) 5.480 0.019
ARB 977(82.17)  456(84.44) 212(733) 84(15.56)  1.354  0.245
ACEI 472(39.70) 248(45.93)  717(60.30) 292(54.07) 5.928 0.015
(CB 20.17) 000)  1187(99.83) 54001000 0.909 0340
HRA 1163(97.81) 532098.52)  26(2.19)  8(1.48)  0.958 0.328

x4 ARERESIESE X RE S IEZYHE ADR X6 (%) ]
Tab.4 Expected ADR risks of different antihypertensive drugs

in hypertensive patients of different ethnicities[case(%) ]

N FAADR AR BAE( - ) FHADRAGEAZ(+&++)

’ ok ik ik RE - pIFE PH
BRABERA  884(74.35) 230(42.67) 305(25 ) 309(57.33)  162.357 0.000
ARB 1188(99.92)  540(100) ( 0(0) 0.4540.500
ACEI 015(85.37)  478(88.52) 4(463) 62(11.48)  3.132 0.077
CCB 436(36 67) 263(48.7)  753(63.33) 277(51.30) 22.330 0.000
LA 1189(100)  540(100) 0(0) 0(0) 162357 0.000

ol 70 9 B AR N DS HE AR AR | i 24 R R
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AHIFFE b, B e LR R ADRBI JE R 1165 47 55, C %5
for K R B 2 71. 49% , CYP2D6*10 %5 3f J ] Ji R hy
27.38% , $ER 1M X I BB X B AZARFE BT YT
BT, H ADR & AR XU A, 16 I B A2 AR5 i f 2 v
S b, DX I 1 1001 £ AR e 2 TR R P

ARB B9AE FHAIL ] 2 BELIT 10 45 59Kk 25 1 BL(ATL) %2
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S RE N Ho AT166C 22 75 5 I 24 1) 7 R0 5% o
AGTRI FEH C A 0T HE L AT1 Z KRB 5H 38 m
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FF R 00 e B DRSS 1 s = 1ed 55 b AC 3k PR v I R AR
%Tﬂh%ﬁﬁi”im o3 AR PR R AV R B LG AA TR T I
FIT CYP2C9 RH gty ARB ARG, CYP2C9 %1/ *3
JE [RRD ARl DL b 385 AR RE 0 R R I 24 e
AR EE*1 /%1 A i e e CHEN 25001 3, +3 JL K AU
e I AR 3 R T DL Vb 3 5 v 7 9l 2 A AR
5% 45 5 7, V4 g b DX 0 %6 5 1 1 S8 AGTR1 1166
D725, CEE T FERIRR N 3. 41% , CYP2C9 *3 25 3; KL R 4t
BN 6. 14% , & 7512 DX 1l Hs 8 X ARB 2R 25 1 1Y
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ACEL 9 E FBLEZ D] ACE, BHIT M3 E ik F 1T
(Ang 1) 19 25 B8, 00 Sl 55 JORC G P o4 A T A 442 4 A FH
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CCB 3 A BH 4 1M 7857~ LA AL ) 05 B 138 3 &
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FERAB 5555 19 ADR AU A OG22 NPPA JE R 4fidhors i
FHR IR CANP) , 1290 50 A 315 40 B 4 25 R A o
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