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Effects of Gene Polymorphism of Adrenaline 3 Receptor Gene, G Protein Gene and CYP2D6
Gene on Abnormal Lipid Metabolism Induced by Metoprolol*

LIU Ze', HAO Yan', ZHANG Wei', XU Hui’ ( 1. Dept. of Pharmacy, Beijing Youan Hospital
Affiliated to Capital Medical University, Beijing 100069, China; 2. Center for Integrated Chinese and
Western Medicine, Beijing Youan Hospital Affiliated to Capital Medical University, Beijing 100069,
China)

ABSTRACT OBJECTIVE: To probe into the effects of gene polymorphism of adrenaline B receptor gene, G protein
gene and CYP2D6 gene on abnormal lipid metabolism induced by metoprolol. METHODS: A total of 120 patients with
hypertension admitted into this hospital from Oct. 2019 to Oct. 2022 were selected as research objects, so that the B,
receptor gene Ser49Gly and Gly389Arg polymorphism, 3, receptor gene Argl6Gly and GIn27Glu polymorphism, B,
receptor gene Trp64Arg polymorphism, P34S polymorphism of metabolic enzyme gene CYP2D6 * 10 and G protein
gene GNB3 C825T polymorphism were detected. Changes of total cholesterol (TC) , triacylglycerol (TG) , low density
lipoprotein ( LDL) and high density lipoprotein ( HDL) levels in different phenotypes after 3 months of metoprolol
monotherapy were compared. RESULTS: There was no statistical significance in differences in age, gender, body mass
index, baseline TC and baseline TG among patients with different genotypes at each genetic locus ( P>0.05). After 3
months of treatment, TG levels were elevated in patients with the (B, adrenergic receptor gene Argl6Gly, with the
highest elevation in patients of Gly/Gly type and the second highest of Arg/Gly type, both were higher than Arg/Arg
type, with statistically significant differences (P <0.05). CONCLUSIONS: The B, adrenergic receptor Argl6Gly
polymorphism is associated with elevated plasma TG level caused by metoprolol, and carrying two G alleles leads to a
significant increase in blood lipids after taking the drug.
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Tab 1 Results of gene polymorphism detection

A JRGER WA

Ser49Gly 119 Ser/Ser(93) Ser/Gly(23) Gly/Gly(3)
Gly389Arg 118 Arg/Arg(13) Gly/Arg(38) Gly/Gly(67)
Argl6Gly 119 Arg/Arg(50) Arg/Gly (46) Gly/Gly(23)
Gln27Glu 119 Gln/GIn(110) Glo/Glu(6) Glu/Glu(3)
Trp64Arg 119 Trp/Trp(83) Trp/Arg(20) Arg/Arg(16)
P34 119 CC(38) CT(54) TT(27)
C825T 118 TT(30) TC(47) CC(41)

2.2 AEEFE B RESE LB

B SZARSLA fBR 3 AR PR L L3R 25 CYP2D6 + 10 3L |
CHEAHNBHLL TR LK ILE 3, BB, B ZIHRIEH,
CYP2D6 + 10 FEFHI G # [ 5 AR [a] Jk R Y A8 8 (4R % |
B ARESEH(BMI) FELE TC FIELL TG 48 FR LR, Z 71
TGt B X (P>0.05)
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Tab 2 Comparison of baseline information in patients with 3 receptor gene

HERAR P (/2 /4l Al (x2s, %) BMI/ (&5, kg/m?) HZ TC/ (s, mmol/L)  FEZE TG/ (w5 ,mmol/L) 34 LDL/ (icxs, mmol/L)
Serd9Gly Ser/Ser 54/39 54.647. 1 24.243.1 4.8+1.1 1.6£0.3 2.7:0.6
Ser/ Gly 16/7 55.126.8 25.3:2.9 5.1£0.9 1.6£0.5 2.80.4
Cly/Gly 2/1 51.3:2.8 23.7:1.2 5.240.5 1.4£0.2 1.5£0.5
Gly389Arg  Arg/Arg 1/6 53.845.9 26.1£2.2 5.1£0.8 1.9:0.3 2.40.6
Cly/Arg 24/14 53.246.6 24.3£3.2 4.7£1.0 1.6£0.4 2.9+0.3
Gly/Gly 41/26 56.116.4 24.4£2.9 4.9:0.7 1.5£0.4 2.6£0.5
Argl6Gly Arg/Arg 21/23 54.7+4.9 25.1£2.7 4.810.7 1.5:0.5 2.5:0.6
Arg/Gly 29/17 55.1£5.2 23.7£3.6 4.9:0.8 1.6+0.3 2.8+0.3
Gly/Gly 16/1 53.246. 1 24.2¢1.9 4.6:1.1 1.8+0.3 2.80.4
GIn276lu Gln/Gln 67/43 54.545.7 24.5+3.4 4.8+0.8 1.6£0.3 2.7+0.4
Gl/Glu 42 54.1£5.0 23.6:1.2 4.5:0.6 1.5+0.3 2.9+0.3
Gl/Glu 1/2 56.145. 4 22.7:1.0 4.310.5 2.0£0.4 3.3:0.4
Trp64Arg Trp/Trp 48/35 53.9£6.7 24.242.8 4.7:0.7 1.6+0.3 2.7+0.4
Trp/ Arg 1371 56.0+4. 4 24.743.3 4.9+0.9 1.7£0.2 2.8+0.3
Arg/Arg 11/5 55.85.9 25.0+2.9 5.0£0.7 1.4£0.5 2.5+0.5

2.3 AREEE R ST RS0

IBIT IR, Arg16Gly 3 TG KF L Ft, i Gly/Gly # L7
W IR 8, Arg/Gly TR 2, “ 8 T Arg/Arg B 2 R B 45t
P27 L (P<0.05) ;Argl6Gly 1) TC HDL il LDL A8 {22 {5 Y
ZREL 2B X (P>0.05) , Serd9Gly . Gly389Arg . GIn27Glu
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R3 CYP2D6+10 BEH.GC EEEFAEERELARLE

Tab 3 Comparison of baseline information in patients with CYP2D6 * 10 gene and G protein gene

SR PR Lot /) R/ (xes, %) BMI/ (s ,kg/mz) FELE TC/ (x+s, mmol/L) B2 TG/ (x5, mmol/L) H4 LDL/ (x4, mmol/L)
P34S CC 20/18 54.7£5.6 23.9+3.4 4.8+0.8 1.5£0.3 2.9£0.2

CT 36/18 55.2+4.8 25.12.9 4.7£0.6 1.6£0.3 2.7+0.4

T 16/11 53.346.2 24.343.1 5.0£0.6 1.9£0.2 2.4£0.5
C825T T 17/13 56.14.5 24.82.6 4.90.8 1.8£0.3 3.0£0.3

TC 31/16 54.8+5.7 24.243.0 4.7£1.0 1.6+0.4 2.60.5

CC 24/17 54.3%5.5 24.9:2.8 4.9£0.7 1.5£0.4 2.7£0.4

F4 ZEFABBEZRIKRIETAIGMAEZEEILE (xxs)

Tab 4 Comparison of blood lipid difference values between

patients with different genotypes before and after metoprolol
medication ( X+s)

. TC#M/  T6#f/  HDL#EF/  LDLE/
(mmol/L) (mmol/L) (mmol/L) (mmol/L)

Ser49Gly Ser/Ser 0.20.2 0.1£0.2 0.0+0.2 0.10. 1
Ser/Gly 0.1£0.2 0.0+0. 1 -0.1£0. 1 0.00.3

Gly/Gly 0.4:0.1 0.2+0. 1 -0.2£0.1 0.30. 1

Gly3894rg Arg/ Arg 0.3£0.1 0.1£0.3 -0.10.2 0.2£0.1
Gly/Arg 0.2£0.3 0.2£0.1 0.20. 1 0.1£0.2

Gly/Gly 0.2+0. 1 0.00.2 0.00. 1 0.1£0.3

Argl6Gly Arg/ Arg 0.3£0.2 0.0£0.2 -0.2+0.2 0.20. 1
Arg/Gly -0.120.2 0.5:0.5°  -0.120.3 0.20.2

Gly/Gly 0.0£0.4 0.8£1.7" 0.00.2 0.0£0.4

GIn27Glu Gln/Gln 0.1£0.3 0.1£0.2 0.0+0.2 0.10. 1
Gln/Glu 0.2+0.2 0.1£0.1 -0.120. 1 -0.120.3

Glu/Glu 0.5:0.1 0.3£0.2 -0.320.2 0.40.2

Trp64Arg Trp/Trp 0.30.1 0.1£0.2 0.2:0.1 0.10.2
Trp/ Arg 0.20.3 0.0+0.2 -0.120.2 0.00.3

Arg/ Arg 0.10.2 0.30. 1 -0.120.2 0.30. 1

P348 CC 0.3£0.4 0.1£0.3 0.00.2 0.20. 1
CT 0.40.2 0.10. 1 0.10.1 -0.120.3

T -0.20.2 0.1£0.1 0.0£0. 1 0.1£0.2

C825T T 0.30.2 0.00.3 0.2:0.1 0.10.2
TC 0.20. 1 0.2£0.1 -0.2+0.2 0.0£0.2

CC 0.0+0.3 0.10.2 -0.120. 1 0.10. 1

.5 Arg/Arg HEE, " P<0.05
Note:ss. Arg/Arg, " P<0.03

DS REPFRITT FRMEA , LT B 5 LR R Z B
FIFHBRGH , H AT IR B A A 2 . HA ARS8
TR o BEIFIEPEY B 32 ARBE 7% 1 g JC i 5 52w , AN B
A NTERIACIE M Y R HEIE IR 5F B 32 MRBH Wil 2 S 2l TG
KFEFE

By B, Al By 3 IR SR BILE i Ty A e b3 43
i ATREZ MR B, ] B, B LAREZ AR ADRB, JEA
H 24> SNP 3 15, Serd9Gly Fl Gly389Arg, AR LR BN, I
IR 2 AL FEARTE B 3 i I IR R R g o A 4 T B B
Wi, B, & IHCIE IR BR324k, 25 st i S h e 45 R
7N, Gly389Arg 15 K 22 75 M2 3 4618 /R Y7 3 Y 3 2 52 i [
FUOM M JCH AR I B W R, AR B, k3
2 A~ SNP fii 5 Argl6Gly ., GIn27Glu Y WL 8¢ 4% S R,
Argl6Gly RAVE TG KV IH & A W WAHSC M H Gin27G 5
TG /K FHE I F G #E L, KT B, T g i
PLEIB D AT RE AL 2 NG I 4 v B, B B R 2 1kid
i IR EE I BR A AR 5 | L NG s 240 i o0 A, AT %5 TG AKF-, #is
RIE , Arg 16Gly B Z2 38 VEAS 52 A Ji 1 2 B A I 0% 0 P (B T
M FIN T B, Z BT 5AF 545 A
J&, Vardeny % RIE , Arg16Gly F1 GIn27GIu FE R T % 1K

P EBE 2SN 500 2023 AR5 23 55 6 M

BERSI TG KT, Leite % tifti, B, ZIKSEH I GIn2761u
L 5H AEREE B MO, 28 X AT g 5 0 ADF
FEXT GRS R A 5C, BRI 2R S B A F GIn27Gln %
BRI 43 76 35038 R 30% . 45% , Glu27Glu 1Y 43 7 355 K 21% |
15% , 3% FEA#E GIn27GIn F& K B 43 A6 55 3 01 8. 7 & L Glu27Glu
FE DA A A ATR I A AR R A A A e
Z 5 B 2 P KEEARDE Y B B 2 05 S AT 2
HOYHT, ABEERA M A2 A A5 X LR 5 )

CEMEE DIREZIRN T EN, 5BEAMIZ & K K
SN TR UIER , R4S S AL s A . G A
BLEMES, bW W MR REZ N C825T 251k,
BRI RAE , C825T 2255 S FLIK IR I 7 AR 5%, 5 H
T A0 EFE R BE WA R FRREN R, XTHE2EnSE
FEIE IR TR0 M NE AT T i A DG i R I ARGE , 5 AR M4
R—F,

WTER A TR S s A AR HE T R, 70% ~ 80%
FISEFEIR /K B3 CYP2D6 AR, CYP2D6 + 10 Z 251 25 1
T E AT EFCIE RIS e i BN BN Z LS
PLa AT T RIS, BRAY RSN, 2530 2= D 5T 45 2R3
SZ,CYP2D6 * 10 FRUJEFEFEIE IR 00 28 N 225 70 S Pk ) e B 1Y)
BN F 22—, CYP2D6 + 10 A& FA8 5 0] LU0 7 £ 0
H VATRAR A B L0 R IA 8 H bR 0 AR A KB
CYP2D6 + 10 225 VER W B2 J5 W e 1R31 .

1R LR 2 22 O 0 R R & 2R I ST fE I PR 2, LR AR
WAL S I F5 R AR, TR RS KRN, AT B N 2 AP
% T RREFCIE IR R A P 22 5, AT 48 I AR 1= T B Mok o
LA 2, B A5 ZE L, 7E CYP2D6 B:[X | ADR % [F 1
GHEHIEHEZSNP H,B, B L IREZIK Argl6Gly 2755 %
FLIERGIE MK TG /KPR #5747 2 1 G i R 4
SRR )5 AR AT BT 2 BRI R 251 S b
ERMEERNE,

S 23k

(1] HEFRVAWERGHALGERELNS, PEAN 2. Ol
AP ZEER (B2 ) (1], P EEERERE (R TR,
2019, 11(7): 1-78.

(2] EZE0 A O E A A S DA I 55 I H L2 e 1l A5 2
IAE, EFIEZ MRS L RE RS BRI SRS
GIRHE RS 2020 MR[J]. TEEH AR, 2021, 36(3) : 209-220.

[3]  E#F, Mocte. 29k A2 #7e0 A B IR 7 v G F 5% i
[J]. "HEPEUEC M4 BEA% 2%, 2018, 10(8) : 1012-1014.

[4]  SE=WgE, X%, B, 55 CYP2D6 JEIR L8 MEXT L 4LIK IRIT AL
M meta 7307 )], HPEBR 2%, 2021, 38(1) : 91-99.

(F#EEE 700 1)

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.6 - 695 -



