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Correlation of TRB3 +251A4/G Polymorphism with Impaired Glucose Tolerance RUAN Ye', LIU Cha-
zhen', GE Jun’, MENG Jian®, YANG Qun-di', SHI Liang', LI Yan-yun', LI Rui' (1.Department of Chronic Non-
Communicable Diseases and Injury Prevention and Control, Shanghai Municipal Center for Disease Control
and Prevention, Shanghai 200336, China; 2.Department of Endocrinology, Shidong Hospital Yangpu District,
Shanghai 200438, China). Address correspondence to LI Rui, E-mail: lirui@scdc.sh.cn  + The authors declare
they have no actual or potential competing financial interests.

Abstract: [ Objective | To describe the polymorphism distribution of TRB3 +2514/G, and to identify its correlation with
impaired glucose tolerance (IGT) and insulin resistance. [ Methods ] A total of 112 IGT subjects and 209 control subjects were
genotyped by Taqman probe method. Questionnaire survey, physical examination, and biochemical measurements of glucose,
lipid, and insulin were conducted. Homeostasis model assessment for B-cell function index (HOMA-B), index of early phase
insulin secretion (AI30/AG30), homeostasis model assessment for insulin resistance index (HOMA-IR), insulin sensitivity index by
Cederholm (ISIc) were calculated to assess insulin release and insulin sensitivity. [ Results | In comparison between the IGT and
control groups, there was no statistical difference in gender or age, but differences were observed in 10 tested indicators, including
body mass index, glucose (Oh and 2h), hemoglobin Alc, free fatty acids, insulin (O h and 2h), AI30/AG30, HOMA-IR, and ISIc.
The gene polymorphisms of TRB3 +251A4/G were identified. The frequencies of 44, AG, GG were 64.29%, 28.57%, and 7.14%
genotypes in the IGT group versus 64.11%, 32.54%, and 3.35% in the control group respectively, and there was no significant
difference (y*=0.006, P=0.938). In comparison of clinical characteristics, the participants with IGT carrying AG/GG versus those
carrying A4 showed higher levels of insulin (0 h) and HOMA-IR (P<0.05); no significant difference was observed in glucose,
lipid, insulin, HOMA-B, or HOMA-IR between 44 and AG/GG genotypes in the controls. [ Conclusion ] TRB3+2514/G
polymorphism is not associated with IGT in the studied population. However, it might be correlated with liver insulin resistance
among IGT subjects.
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(DBP) %, IR BT 5 20 ( BMI ), BMI={ATE (kg )/
[ B (m) % ISR 2t 50— s 55 I G B 45
TSR, ARG &I, R A . Dk
¥—.

MR A AL AE AR 2 T SR A B 7 25 16 A ]
kI S mL, Kz FPG . 23 16 1 5% 25 (1nsO ). 105 FKE
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( F=1.052, P=0.306 ),

IGT #H BMI. FPG. 2hPG. HbAlc. FFA . InsO. 2hlns.
HOMA-IR 45 F X AL, 11 AI30/AG30 JZ ISIe 3K T
SHIBZH (P<0.05)(# 1),

F®1 IGTA, xHRANGKISTRELR (Y +5)
Table 1 Comparison of clinical indicators between 1GT

and control groups

3 5L R AR A A (AT 2 K 0, 45 SR AR A A
K P B Hardy-Weinberg ¥ i, 2% 5 o458 11 2% & X
(,7=0.209, P=0.647 ), HARHAM LM
2.3 TRB3 AR +2514/G % &WnA

TRB3 %& [N +2514/G v 5 AA . AG . GG 3 Fift 3L [A
RUFITCRAE IGT 2 | XJ FEZH 4351k 64.29% 5 64.11%
28.57% 55 32.54% M1 7.14% 55 3.35%, 74 1k 5] )5 W5
1 A4 5 AGIGG 43 A 25 5% To 4t i 5 = X (=0.006,

U SEL IGT#4 (n=112) X HE2H (n=209 ) r P

Clinical indicator IGT group Control group P=0.938 ); ;—_é“fffi % . A. G E"J J)Fﬁ%f 1GT Qﬂ &X‘J’ Ao
BMI( kg/mz) 26.41 +3.06 25.18 £3.20 83.417 0.001 Qﬂﬁ}%u ﬂ\:’ 78 57% Ej 80 38% 21 43% 5 19 62% iﬁ%

Z . . . . ,
SBP( mmHg ) 137.05 £ 17.52 133.50 + 15.69 3.815 0.052 #l» 2

PR 51 J5 7 20 8] b3 25 SRR o Ge 2 3 L(°=0.178,
DBP( mmHg ) 82.93 £8.53 81.58 £9.69 1.358  0.245

P=0.673 )(%£2),
FPG ( mmol/L ) 5.50 + 0.68 4.92 +0.59 60.850 <0.001
2hPG( mmol/L ) 8.93+0.88 6.04 = 1.08 593.582 <0.001
2 IGTYZ g TRB3 +2514/G 275

HbAlc( %) 6.11+0.43 5.78 £0.31 62.378 <0.001 ;E N X-J- éﬂ gl g © Eﬁ*ﬁ

Table 2 The distributions of TRB3 +251A4/G polymorphism in I[GT
HDL-C( mmol/L ) 1.40+£0.72 1.37 £ 047 0.272  0.603

and control groups
LDL-C( mmol/L ) 3.39+0.92 3.40+£0.89 0.001  0.987
. IGTZL(IGT group ) XJ 4 ( Control group ) e P
TC( mmol/L ) 5.52 £ 1.00 5.51+0.98 0.031 0.861 WiH (Tem ) (n=112) (n=209)
TG ( mmol/L ) 2.12+£1.30 2.05+1.67 0.090 0.764 n % n %
FFA( mmol/L ) 0.62+0.22 0.55+0.24 7.830  0.005 JEK 7 ( Genotype ) 0.006 0.938
ms0A(mUL)  1539(11.64, 19.66)  11.36(8.14, 15.29) 24252 <0.001 a4 7 64.29 134 64.11
2hinsA(mU/L)  113.95(70.65, 17520)  59.02(38.42, 93.49)  62.612 <0.001 AG 3 2857 68 3054
HOMA-B4 147.01(114.31, 233.07 ) 168.74( 115.93, 250.46 ) 2498 0.115 GG 8 7.14 7 3.35
AI30/AG30* 12.93(7.77, 22.33) 21.91(11.49, 36.19) 29.389 <0.001 S P (Allele ) 0.178 0.673
HOMA-IR 4 3.84(2.79, 4.83) 241(1.71, 3.41) 41.839 <0.001 A 176 78.57 336 80.38
ISIc4 42.32(37.74, 48.12) 69.80(58.21, 83.94) 275.751 <0.001 G 48 21.43 82 19.62
[ Ja: FEAPHEIE, UM(Pys, Prs) o FERBHBREEAS
AT AT AT AT

[ Note | A: Non-normal distribution data, which are described with median
(interquartile interval) and logarithmic transformed for statistical

analysis.

2.2 Hardy-Weinberg “F #4230
B %F BB 20 N B TRB3+251A4/G i J5 A4 . AG . GG

2.4 B IPAREs R A AR

TEIGT A, 5 A4 FEFRIZ M L, G377
% W AG/GG %: A %1 % InsO. HOMA-IR 34 7} 5 ( P<
0.05), HAeFhr 22 R G148 L (P>0.05 ), Xf i
LA BE PR R ) 511 R A 22 8 oG i 24 (P>
0.05)(F3),

&3 IGTA, XRAZFEFER BaARIERIER (Y £5)
Table 3 Comparison of clinical indicators between 44 and AG/GG genotypes in IGT and control groups

I AR IGT41(IGT group ) St B42H ( Control group )

Clinical indicator AA4(n=72) AGIGG( n=40) F AA(n=134) AGIGG(n=T75) F P
BMI( kg/m®) 26.72+325 25.88 +2.66 2603 0.110 25.19+3.37 25.14+2.87 0.007  0.932
SBP( mmHg ) 139.07 + 18.17 133.60 + 16.00 1908  0.170 133.19 £ 16.05 134.19 + 15.09 0.175  0.676
DBP( mmHg) 83.46 + 8.63 82.03 + 8.38 0.998 0320 81.95+9.79 80.88 +9.54 0514 0474
FPG( mmol/L ) 5.50 + 0.66 549+0.73 0.001  0.994 4.90 +0.59 495 +0.58 0293 0.589
2hPG (mmol/L) 8.90 +0.84 8.99 +0.95 0.101 0751 6.05+ 1.07 6.03+1.10 0.019  0.890
HbAlc( %) 6.10 +0.37 6.15+0.51 0368 0545 5.80+0.32 576 +0.29 0.830 0363
HDL-C( mmol/L ) 1.50 + 0.87 1.23+0.29 2757 0.100 141 +0.54 1.31+0.31 2220 0.138
LDL-C( mmol/L ) 338+0.98 3.39+0.84 0.145  0.704 3.43+0.84 3342097 0577 0448
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e A b IGT4L(IGT group ) Xif B84 ( Control group )

Clinical indicator A4(n=72) AGIGG(n=40) F P AA(n=134) AGIGG(n=T75) F P
TC( mmol/L ) 5.54 +1.00 547+1.01 0.018 0.892 5.55+091 543+ 1.11 0.955 0.330
TG ( mmol/L ) 2.17+1.48 2.03£0.94 0.549 0.460 2.08+1.74 201 +1.54 0.085 0.771
FFA ( mmol/L) 0.60 +0.21 0.65 +0.24 2.360 0.127 0.55+0.25 0.55+0.20 0.001 0.995
InsO* (mU/L ) 13.99(9.07, 19.06 ) 17.70( 13.41, 19.87 ) 4.121 0.045 11.26(8.67, 15.57) 11.50(7.96, 14.64 ) 0.402 0.527
2hIns* (mU/L) 110.31(68.05, 183.53)  116.15(71.36, 170.07 ) 0.208 0.649 60.29(38.45, 93.41) 53.55(37.89, 100.25) 0.029 0.865
HOMA-B4 138.04(97.41, 230.78 )  185.24(135.18, 21820) 2.756 0.100 171.49( 127.02, 250.86 ) 156.00( 101.26, 225.39 ) 1.499 0.222
AI30/AG30* 14.16(6.90, 23.13) 11.41(7.90, 20.72) 0.173 0.678 22.71(11.96, 40.87 ) 18.05( 11.25, 30.90) 3.419 0.066
HOMA-IR* 3.60(2.19, 4.75) 3.99(3.21, 4.96) 4.060 0.046 2.38(1.75, 3.40) 2.44(1.68,3.42) 0.246 0.620
I1SIc* 43.21(37.75, 48.84) 41.72(37.68, 47.08 ) 0.642 0.425 69.77(58.00, 85.65) 70.26(59.21, 81.79 ) 0.104 0.747

[ ]a: FEAPAEAE, UM(Ps, Prs) 7, FEXHEEE EAQMH EHATRIT 2

[ Note ]a: Non-normal distribution data, which are described with median (interquartile interval) and logarithmic transformed for statistical analysis.
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AN BHIR(G), (1 40AS 0 2F 84 1 %57 F CAG A5 N
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MR FEAR , Prudente %51 TR AE R K H AL EAY 3018 4
2 AR DR s S5 RN 2451 44 % BESE o3 BT +2514/G %
APES 2 BB IRIE KA SE R, I & BURE PR B
AGIGG BRI 5, 1K530.3%( X IEZH 27.1% ), Tt
FL G 2 UM PR BB 3 AGIGG B MR 75 (32.7% ),
I i A XU RS 48 T 329%( 95%CI: 1.10~1.58,
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R AT AETE 25 (P <0.05), NI L SR
CERAEMARST BRI 2, IR SRS RHBTA 5 0%
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Z A H L R R Y 480 38 43 A 7E IGT 41 . %) HEA 1]
Fe 2 RGBS, BOARICT 52 A M2

(i) JG B 42 SR Bk o 3k 5 ) PN Shi 481 HiRGE Y TRB3 &
[l +2514/G 225145 2 TRUME PRI & A TC S IFFE 45 1
AEARL 035K AT 8 55 0% B 15t A2 TRt SR R AR A OGS
TGT S PRI T30 08— Fp B, A PR 2 &2 2 i 22
FE R 12, L AL 32 B A A I R A A
3, Bk B 207 85 1 R 50X 55 7 5 PR e B A
) & AR ARG, EATTZ BIAH EAE R, 38 i Pk
ARG - RO KR, IRBPE RAE R IG S EE ",
WAl REZ 2R HIIX | IRBE | FEARR SRR, 1E
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AR ERIGTH T, 5 A4 FLFBIFE ML, AG/
GG L K B 3 InsO . HOMA-IR ¥ T 5, {H 75 %) Be
2H R GG . HOMA-IR 2 S5 7 FE At DR 25 R e 5
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g4y, BV I B0 R S R AP A AR T
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B AN 5 R A5 S5 S0 R S R Hh 5t
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