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Association of polymorphisms of glucokinase regulatory protein gene with

polycystic ovarian syndrome in Chongging Han population

Zhang Wenlong,Li Qifu,Yang Shumin,Gao Rufei,Zhao Changhong, WANG Yue
(Department of Endocrinology,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract JObjective . To explore the correlation of the glucokinase regulatory protein (GCKR) gene 1s3817588 and 1s780094 single
nucleotide polymorphisms(SNPs) with polycystic ovary syndrome (PCOS) and its related metabolic indices in Chongqing Han popu-
lation. Methods ; Totally 147 patients with PCOS and 156 normal controls were recruited and genotyped by TagMan SNP genotyp-
ing assay; Hyperinsulinemic—euglycemic clamp was performed on all patients and 20 controls. Results : Nither statistical differences in
genotype and allele frequencies of rs3817588 (OR=0.929,95%CI=0.541 to 1.594, x*=0.72,P=0.79 ; 0R=0.995,95%CI=0.759 to
1.304,x°=0.00, P=0.97 , respectively ) , nor statistical differences,in genotype and allele frequencies of 15780094 (OR=1.427,95%CI=
0.974 to 1.598, x*=2.74,P=0.10;0R=0.880,95%CI=0.700 to 1.107, x*=1.20,P=0.27 ,respectively) was found between the two groups.
Conclusion : GCKR gene rs3817588 and rs780094 polymorphisms have no association with PCOS or its related metabolic factors in
Han population in Chongqing.
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Ak (single lenuclear polymorphisms,SNPs) 5 2 7
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PE BT AR AE R BE# 12 PCOS 1Y 147 il F 3 4 R
PCOS 4, PCOS 2 WikRifEZ IR 2003 4 BEHEPHARED, 3H5£156
(5114 DG PP e S 4] L A A%t R A A9 e FRAB B 51 4
HEAE BLITAT X G T T IR A 2 B A TR 5
12 Fik
1.2.1 R R AR deg bR, &k BB
NP FERT G A TR AN A S 1) AAHE KA e N AARAF
122 AARIEARRYIE R SRR R AR 8~10 h, Tk
I RATIR 75 o T 15058 (oral glucose tolerance test,
OGTT) , I 1] EDTA it 5 % R 5 A0 J] i Dk i FH 7 26 D9 26
DNAP$EIC AR S AL FEAR AN 25 2 AR (fasting blood—
plasma, FPG ) 2R J 4 4 A S8 AL BRI 2 | 25 MR R I 2K (fasting
insulin, FINS) 52 (testosterone , T) & #1AA: i Z (luteinizing
hormone , LH ) F 4k 5 & D6 20 % , H il = & (wriglyceride,
TG) %% B I8 25 H - JH[#] 5 (low density lipoprotein—choles—
terol, LDL-C) F14> [ g A AL 43 B0 2 ; % ir A PCOS 3%
K 20 E %o HA T o Jh 2 2 — I AT M e S g ARSI
120~180 min HZPET IR (M () TR 6 5 AUt s %
43T (homeostasis model assessment—insulin resistance, HOMA —
TR) FEBCPTA B ) AT
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DNA (fili, JFlad M O T DNA VB K 4l
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J6RE & PCR A ) X GCKR & K £ 25 1 {7 s rs3817588 K
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B, rs780094 E U514 57 -TCTCTGAGTCCTTCCATATT -
AG-3" TS 14) 5° ~GCAGTGGCACAATCTAGG-3" 4 14 ™
YHEE 424 bp;1s3817588 [UiF514) 5°~CCAAAGGACAAAT-
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FH SPSS 16.0 FAFHATGIT 5047 o I RFE AR ST FER}
DAVSEL + BRUEDE (v 2 ) IR, S50 B DR R RE DR BUAR A2 F A 43
R WA (odds ratio, OR) & 95% W] 4% [X.[H]
(confidence intervals,, CI) 1t 3 R 75 K 25437 e DR A A et XSS
32 FHANSEREAR ¢ K6 X A5 A IE 2550 A1 B I PR R T 4347
(FINS TG .LH FPG T M {E#l HOMA-IR £ log2 X404k 5
FFEIESSTR), AR KR B Hardy—Weinberg i8¢ % -
BB AR, KK =005,

2.1 PCOS 45 % B8 40 K A\ JRF Ao 47

2 2 RGBT 45 R 7R (3 1) : PCOS 4 A 545 %L
(body mass index, BMI) J# [l (waist circumference, WC) .FPG |
FINS TG T & HOMA-IR 40 g 7= F5%F 84, ifij LDL-C FIM
{5 8 E K T X R4 (P<0.05) . 2 AL IRIAE I 4 JE (systolic
blood pressure, SBP) &7 7K % (diastolic blood pressure, DBP)
LH WA G225 (P >0.05)

®1 PCOS A 5% RARAIGHRARH

Tab.1 General information of PCOS group and control group

Xof HRZH PCOSH]
I PRASEAE tf PlE
(n=156) (n=147)

() 2592+308 25.13+435 -1.82 0.07
SBP(mmHg) 108.69+9.22 111.02+1224 171 0.09
DBP(mmHg) 69.23+8.09 70.92+1038 150 0.14
BMI (kg/m?) 2062209 2332454 658 0.00

WC(em) 7087 £6.42  79.11+12.15 720 0.00
TG (mmol/L) 0.89 £ 0.60 144£1.58 396 0.00

LDL-C(mmol/L) ~ 2.34%123 159084 -6.15 0.00
FINS(mU/L) 524+350 970997 514 0.0
FPG (mmol/L) 482+039  524x074 601 0.00
T(ng/dl) 41121570 58.83+27.55 6.77 0.00
LH(IU/L) 6.65 £9.31 831+566  1.86 0.06

M ffi[mg/(min-kg)] 1236175 813298 -841 0.00
HOMA-IR 1.12+0.73 203175 577 0.0

2.2 Taqman TAER R B R AN BT R

K Tagman ¥R %1 5 XF GCKR 3 K {37 /5 13817588,
15780094 AT HEP A3 TRY | A7 5 e R RO R AP A A 45 2l rh B
£i4 Hardy-Weinberg *F-fij (P >0.05) , SIL[REIN, Pz i CC
CT.TT 3 FhIEPR BIHR A AG7E PCOS AR HAZH ] et i
2EPESE WL CT S 3L IR/ 7 PCOS 4 A% RE4H
(AR TE I &2 5 (% 2) . HIEMFE RS Tagman 384155
RIZEIR—5,
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2.3 PCOS 41 rs3817588 % rs780094 M B & HEAL A s JR % RGO BB TI ST BEA ¢ K56 (32 3 .38 4) , 5 R WoR (L
At HBAR IR Z2 X PCOS H3 AH eI PRAC IS AR T 0
KIH SPSS 16.0 G446 WA a5 i M K B A A0 iy s Ml

%2 Rs3817588 & rs780094 ERESFR R E M EREFHR S
Tab.2 Rs3817588 and rs780094 genotype frequency and allele frequency distribution

SNPsfV 5 %Wﬂ/ Peosi X X H PAH OR (95%CI )
E -t 9| n=147 (% ) n=156 (%)
1s3817588 cc 21(143) 24 (15.4) 0.72 0.79 0.929(0.541-1.594 )
CT 60 (40.8) 64(41.0) 0.00 0.97 0.995 (0.759-1.304 )
TT 66(44.9) 68(43.6) 0.05 0.82 1.028 (0.814-1.297 )
102 (34.7) 112(35.9) 0.10 0.76 0.966 ( 0.779-1.199 )
T 192(65.3) 200 (64.1) 0.10 0.76 1.019 (0.906-1.146 )
1s780094 cc 40(27.2) 45(28.8) 0.10 0.75 0.943(0.657-1.354 )
CT 68(46.3) 82(52.6) 1.20 0.27 0.880( 0.700-1.107 )
T 39 (26.5) 29(18.6) 2.74 0.10 1.427(0.974-1.598 )
C 148 (50.3) 172(55.1) 1.39 0.24 0.913 (0.785-1.062 )
T 146 (49.7) 140 (44.9) 1.39 0.24 1.107(0.935-1.310 )

%3 Rs3817588 HEE £ #1tE PCOS £ ElmAFHER X &R
Tab.3 Relationship between rs3817588 SNP and key phenotypic traits in PCOS women

PCOS PR A B pAs
I RFFAE CC+CT(n=81)  TT (n=66) il P CC(n=21) CT+TT (n=126) fH P
EIR (%) 25.19 +4.45 25.04 +425 -0.21 0.84 23.86 +4.07 2534 +437 -145 0.15
BMI(kg/m?) 2340 £4.32 2321 +4.82 -0.25 0.80 23.77 +4.78 2324 £ 451 0.49 0.63
WC(cm) 79541074  78.62+13.63 -0.44 0.66 80.84 + 11.46 78.81 +12.29 0.70 0.48
SBP(mmHg) 11269+ 1055 108941386  —1.64 0.10 113.44 + 8.33 110.56 + 12.82 0.92 0.36
DBP(mmHg) 7124944 7051 +11.53 -0.37 0.72 7139+9.11 70.83 = 10.65 0.21 0.84
FPG (mmol/L) 527+0.78 5.20+0.86 -0.59 0.56 5.32+0.68 523+0.75 0.53 0.56
FINS (mU/L) 10.78 £12.20 8.36 £ 6.05 -147 0.14 8.73+7.25 9.86 + 10.33 -0.48 0.63
TG (mmol/L) 4.07 +0.83 1.32+0.86 -0.84 0.40 1.78 +3.06 139+1.18 0.57 0.57
T(ng/dl) 4258 +37.86  31.68+34.08 -1.80 0.07 1.77 +3.06 1.56 +0.84 1.10 0.28
LH(IU/L) 8.76 £5.79 7.75 £5.48 -1.08 0.28 9.76 £ 6.40 8.07+5.52 127 0.21
M {E[mg/(min-kg)] 7.89+297 8.42+2.98 1.06 0.29 8.13+2.99 8.13+298 0.00 1.00
HOMA-IR 254325 1.91+1.58 -145 0.15 2.17 +2.31 227+271 -0.17 0.87

&4 Rs780094 EEZMS PCOS EEIGKFFENRX R
Tab.4 Relationship between rs780094 SNP and key phenotypic traits in PCOS women

PCOS AR BePiAR R
I RFFAE CC+CT(n=107)  TT (n=40) 18 P{H TT (n=39) CT+CC (n=108) 8 P&
() 25.80 + 4.14 23.35 + 4.44 -3.13 0.00 24.89 +3.83 2521 +4.54 0.39 0.70
BMI (kg/m?) 23.42 +4.54 23.04 +4.58 -0.46 0.64 2238 +4.63 23.65+4.48 1.51 0.13
WC(em) 7933+ 1241  78.57+11.59 -0.34 0.74 77.29 + 14.66 79.81 +11.04 1.10 0.27
SBP(mmHg) 110351320  112.90 +8.93 0.98 0.34 107.19 = 16.71 112.23 +10.30 1.49 0.15
DBP(mmHg) 70.80 +10.90  71.23+8.94 0.19 0.85 71.87 +11.64 70.62 + 10.02 -0.55 0.59
FPG (mmol/L) 5.21+0.79 531 +0.60 0.81 0.45 5.18+0.73 5.26+0.74 0.60 0.55
FINS(mU/L) 1022+ 11.11 8.29+5.79 -1.05 0.30 8.35+7.34 10.18 +10.75 0.98 0.33
TG (mmol/L) 1 47£125 137225 -0.33 0.75 1.36 + 0.89 147 +1.76 0.37 0.72
T(ng/dl) 37.53+3721  37.35£35.05 -0.03 0.98 1.57 +0.76 1.59 +0.88 0.18 0.85
LH(IU/L) 8.23+5.63 8.52+5.81 0.28 0.78 7.82 +6.09 8.48+5.52 0.62 0.53
M {f[mg/(min-kg)] 8.07 +2.95 8.28 +3.08 0.38 0.71 8.67+3.17 7.94+2.89 -1.32 0.19

HOMA-IR 234+292 2.03+1.76 -0.64 0.52 1.91+1.89 239287 0.97 0.34
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TP AR LAV L Z AT 15 15780094 13817588
301 it 5 PCOS %,
MG A5 i — AR PCOS VTR 5y JB L A
PCOSJ2: T 3 46 221 1A 2 ToHE IR A 2 1) 32 82 ZAMAEA —EMSHME (B T4

J DL T 5 R e e 5 = KT L I = 3 H A
FYUINOCRM P H i FH AR AR, HECYIE,
PCOS ¥ K 2 2 H ¥ A 56 4 ) B | RE AR A9 IE 5K, i
) R AP AR IAE | T 28 25 LR H E AN
PRAE FRBLAROS [R] I ACSEAF 5T 5 s 22 o 35k PR 2o v e
TR FE RO 5 3 A FHAH DG A0S Z2 28 VA
PCOS 9 &A= K J v b gn i 4 EE2/E . GCKR 1E
S HEAC I SCHERE GCK i 5 2L A9 2 B 57 =2 —
HELR Z280E SARRAE VAR 7 S0 68k 30 Ik ok A
B A O S A A QI I B AT 2 B DI E &R
[A]B, Sparso 252 % Bl GCKR rs780094 F:[A £ &1
5 MR BE IR KF- R B AN Re s VIAHOC
Ling SEOMF57 & B GCKR J&[H 1s3817588 v 14 45 il
TG WAEBVINEFR, HILAT L, GCKR £ £
AVETT REAE — R YA () 2 LAl [ B
PCOS 1E A& UL AR5 2 — , GCKR £ [H £
BPEAT 15780094 5 153817588 & 755 PCOS #HX
v A DLARGE

ARHFFE IR T 5 P X DU AR GCKR
LS MENL S 15780094 5 rs3817588 5 PCOS A%
PR SANEE R Z2 28 VE 0 £ B2 PCOS A AL B9
PEALF A, RS A ST 25 SR, P AL i
CC.CT.TT 3 RhIEN LA KL C T Z5ar Ke P U4 573 A
FE PCOS AN B [ B T e t24 25 5, [A] B 467
15 FPG FINS TG 25 4R 5f : 48 #5758 JC B 2 A0 ¢
P, BT WL, GCKR J@EI&M PEESR 5 Z R
PRI UIRE G  (H A AR B R L B 5= 4%
B SRR, N GCKR 1E R 52 it iy &
BT, W REE 2S5 T RS B Z 6L
B9 & A=, 4N Farrelly EPIF]FH GCKR B 1) /)N B gk
FrF5E & B, GCKR JE PR 43 i b /0N BRUFPARE Dt s i
e AR P UM S AN B E A B R RIS
HHAT GCKR J H 25 5rs780094 5 153817588
ZAIE 5 E TG AHIC, MIHERR A 77 HUZPCOS
(1) E L A P — | P v B R ILAE A A PCOS
A HE B I PR AR AE , GCKR 22 5 M4 15 15780094 5
153817588 55 =y ME I 2R IILAE A9 AH DG 2R L4z E
2 LAk, B8R GCKR B H:Z A 55 rs780094
153817588 5 Z2 A A Q4 52 5 25 VT AH OC | (R FEAS A

A EE PR DX U B HFEAR AN K (TS T
147 {3 PCOS f3 J 156 i iEH @ik, Zit—1L W
i GCKR £2 25 1% i 15, rs780094 5 13817588 5
PCOS (K35 1% Sy N E B AHC, 175 AN R A% AT
HL X, T RREA R RIS S e — A S
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[ ZE B HRWUE MR (frequent atrial premature beats, FAPBs ) 1 B3P0 3l 3 (atrial tachycardia, AT) B 1& B [
K, FiE 2011 4F 7 HE 2012 4F 6 H E K ERF KB 8 25 — B2 Be sh A0 H B iR 25 H LB M4 3 (atrial premature beats,
APBs)F1 AT 3204 478 Bi[FAPBs 2H 230 4], A& A% S5 -4 (sporadic atrial premature beats, SAPBs )4 248 {5 AT 4 417 {5, APBs
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Risk factors of frequent atrial premature beats and atrial tachycardia
Zhou Fangyan ,Luo Suxin
(Department of Cardiology,The First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To explore risk factors of frequent atrial premature beats(FAPBs) and atrial tachycardia (AT). Methods : Case—
control study was conduced to check Holter reports of patients in the First Affiliated Hospital of Chongqing Medical University during
July 2011 to June 2012. Totally 478 patients were enrolled including 230 patients with FAPBs and 248 patients with sporadic atrial

premature beats (SAPBs) or putting another way, 147 patients
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