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&R W B N BRI R B BE 2 A P (PCR - RFLP) AR KM T 147 %5 B 21 97 f5i] 2 TR ik s 21 ( DM 26 ) 1 75 451] 2
RURE PR G 505 20 (DM + CHD 1) TRIB1 B [5] rs2235110 2 5P £ AU, 43 B 7 A [ 4 [R] 25 [R] 28 R 46 a7 5 K] A0 23 40 A 45
JERW T RN Z 8 XL 2028 3 (HbALe) (b AR KE R 2m . &R REIL I DU AR rs2235110 2854 AA AG,
GG JLP RS A2 53 53] 2 0.351 0. 483 0. 116, A (G 55 {3 K BRI A 28 4331 2y 0. 592 ,0. 408 , 55 HoAtb A [] [ 52 b, X [ je N B 437 A B
FER(P<0.001), 3 AMFFX S0 K TRIBL 3P rs2235110 Z &R KBS ERNB RS A2 R LRIT¥E L (P>
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Relationship between TRIB1 Gene rs2235110 Polymorphisms and Type 2 Diabetes Mellitus with Coronary Heart Disease in Han Nationality
from Northern China. Shi Shenghe, Li Lin,Yan Shengkai, Yang Hui, Jia Liting, Xia Liangyw, Cheng Xingi. Department of Laboratory
Medicine , Beijing Capital International Airport Hospital , Beijing 100621 , China ; Department of Laboratory Medicine , The Third Affiliated Hos-
pital of Zhengzhou University ,Henan 450052 ,China

Abstract Objective To explore the interaction between TRIB1 gene rs2235110 polymorphisms and some classic risk factors in pa-
tients with type 2 diabetes mellitus (T2DM ) and T2DM combined with coronary heart disease (CHD) in Han nationality from northern
China. Methods Genotypes of TRIBI gene rs2235110 polymorphisms were analyzed by using polymerase chain reaction — restriction
fragment length polymorphism (PCR - RFLP) in 147 unrelated healthy individuals, 97 patients of T2DM, and 75 patients of T2DM with
CHD (DM + CHD). The association of TRIBI gene rs2235110 polymorphisms SNP with levels of hemoglobin Alc( HbAlc), serum lip-
ids, and glucose (Glu) was also assessed.  Results The genotype frequencies of AA, AG, GG were 0.351, 0.483, 0.116, respec-
tively. The allele frequencies of A and G were 0.592, 0.408, respectively. There was significant difference in the frequencies of geno-
types or alleles of TRIBI rs2235110 polymorphisms between Han Chinese and other people from different countries and areas (P <
0.001). Neither the frequencies of genotypes nor frequencies of alleles of TRIB1 gene rs2235110 polymorphisms was statistically different
among DM patients, DM + CHD patients and controls (P >0.05). In the control and DM + CHD group, levels of high density lipoprotein
cholesterol (HDL — C) of G allele gene carriers were statistically lower than those of AA genotype (P <0.05). In the DM group, low densi-
ty lipoprotein cholesterol (LDL - C) levels of G allele gene carriers were statistically lower than those of AA genotype (P <0.05). Logistic
regression analysis showed that G allele was not the risk factor for T2DM with CHD (95% CI.0.579 —2.552,0R =1.216, P =0.605).
Conclusion The rs2235110 polymorphisms of TRIBI gene showed no significant correlation with T2DM, and T2DM combined CHD. The
rs2235110 polymorphisms of TRIB1 gene may not be the genetic risk factor of T2DM with CHD in Han nationality from Northern China.
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Tribbles ( TRIBs) J& 1B 14 28 11 il % i , & Gross-
hans 45" - 2000 45 75 5Ll A P 3 K BLIG B0RA 22 43
25 T U MR T R BRI R A AR A R M
LA 988 i OB DR s A 2B R R i AR rhoxE A AR S =
i R AR A R R AR B R TR T
K. AZE TRIB1 ELPHER T 8 S YAk 24.13 X,
AITEZ R A i rh ik . WESER BT, TRIBL 2 K 5 1M Jig
KA, T REZ 5 3l bk ok R Ak i B 1, 19 5 Tk
PG R A W B A WS K B, TRIBL AT
A5/ BB BT R A B ARG %% R R 2R (very low -
density lipoprotein, VLDL) ) 4= i, tribbles — 1 & H &
AL T A0 ML A% , v e B AT 5 A% N e s R 722 B4R T
RE 1 JT REAL 2F & AT /Y I i, SR M0, TRIB1 A F i) 1)
LA T2 T AT 3R L T e XL
JiE N TRIBI A 22 25 M 40 A 5 i S 55 2 BB R
e IR oI AR SCEIF el . RATTE R R G
Jiig % Sz g FR il B K B 2 B (polymerase chain
reaction — restriction fragment length polymorphism,PCR
- RFLP) /3 #t TRIB1 3& [N rs2235110 25 M 3EnmE |,
X 3 [ b g5 XD N TRIB1 2 A rs2235110 £
Bk BT e R 5 2 AURE PR AN 2 RUBE PR 5 T
T L 1 TR A R HG 55 R R AR AR 1 52 i R AT
TR

WREHE

LSRR 4. (1)2 BOBE RG240 (DM 41) « 3% HL 2006 4F 11
A ~2007 48 11 A 75 b E B SR B AL 5 B A EE B N 43 W R
W 2 BUME PR 9 55 97 I, Horh B 5T i, 2ok 40 i,
SRR 57.33 £12.18 %, 2 Wi bR TS WHO 1998 4F /4y
A 438 Wi AR v, J6 S Lo 0 B L LB ST Bl T (2)2
TR PR 5 9 5 0 5 4L (DM + CHD 2] - 36 1 [ 391 76 2 2 1
Bt Lo PR BE IR 5 0 9 A e 9 4 DR s S8 35 75 4], e v 55 0 50 i,
P 25 ], B4R 68.95 +8.68 % S0 1418 W AR MEAT
B it AR Bl Ik 1 5% A6 A 5 Dk Bk 78 = 50% , W PRI 12 Wi bR TR I
(3) X 2R 0 B I) 400 48 3 = e A A v 0 8 A DG R A B AR IR
9 T o I S A AR R G 3 0 1 e LA e N 147 4], Ho
Bk 65 B, Ltk 82 7, P LERY 39.34 £11.72 % . ERFT A
BIFGE S G2 3495 TG 1M 2% 56 R 1 o = b T DURE N, B A0 I JIE 95 9
WE DR B vl B R B A L R R R 0 R b R R A i)
I B A ROME A A o B e T il TN B
TR E S B BMD) [ R T/ B i” (kg/m?) 1,9 50 26 i R %
HEIA G I3 P 3R

2. B ()RR AR A & 12 ~ 14h, T
W HIGREN TR, ¥ EDTA - K, $TEE I 3ml, L 1ml
FHF W5 4L I 4T % 14 ( hemoglobin Alc, HbAlce) I %2, 5% 2ml 4y
B 40 M 2 R O R 2 DNA |, — 20°C {47 T 358 B B0 4047 5 9%

. 48 -

¥ 3ml ANHUEE I, 43 B i vE T Ak B . (2) A k48 driml
SE < IR SR b A b e 20 B R 03 R &, A 4 0 A AL 5
¥ B IA [ B (total cholesterol, TC) , TG, 5 % BE 5 25 1 A & Pt
(high density lipoprotein cholesterol, HDL — C) ,LDL - C 3% H
ARG — A2\ /TR &, A 0 R AL R P TN ST AR B
o PLETH# A OLYMPUS AU5400 4k 43 #7 A F Al
HbAlc 3R H] Tosoh G8 HbAlc 43 Hr{ M AL 1K A , i BOK AH )2
Bk o DAL 35 7™ 4 4 REANCER (00 B AR AE SR R L AR R 1T,
R 2 KO B AT B A . (3) HE R 2 A A
2R A LA A ( Nal) 25 32 O3 R 41 DNA, PCR - RFLP R 43
B TRIBI 1s2235110 £ 40 . KR4S 519 B3+ ¢k primer premi-
er5.0 B FH B M. F LB .5 - CGACGGCGGAGA-
CAATC -3’ (17bp) , & X B ¥ :5" - CCTGCGTGTAGCGAACT-
GCGCCT TTGCTTTTCTAGCCACCTAA -3’ (43bp) ™!, PCR &
MK Z SRR 50, 2 10 x Buffer(Mg2 + plus)5ul,2. 5mmol/
L dNTPs 41,20 umol/L 1F X B4 & L8454 2ul, kg DNA
2l (0.2 ~0.5uwg),2U (0. 4ul) Taq M LA K #8 46 K 34. 6ul,
PCR JZ Ji 2% 14 : 94°C il 45 ¥ 3min; 94°C 45 % 30s,56%C B Kk
30s,72°C 3E{ 30s, JG FF 35 ¥k s fiz JE 72°C 4Ef# Tmin, PCR 724y
R 1. 5g/d1 S Re W 5 16 VK, EB Y {0, S0 AMET T WL S 4 2
Lk 100bp DNA B JE 4 F 5 S bR fE Y AE 2 B, PCR ¥4
7 FE BRI A% R N D) B BstXT (10U/wl) 37°C K M # I &
8h, J U1 7= 4 2 3g/dl SRR WEBE AL L IK , EB e (0 J5 AN T H
Wik R IEAIRIC S . Taq DNA 2R A (ANTPs fil DNA 43 1%
HEP) 349 28 5T i A e R BR 2 | =, 51 Sk b AR AR 26 (L
)RR R A = . BstXT BRI N V) S New England
Biolabs 7= i , i f% % %5 & Bio Rad /A & 7= &, PCR 437X g 3
E ABL 2% &) 7= i,

3. Gty ik T ORI LA SPSS 13,0 B B, LA P
<0.05 Jy 22 55 B Gih 24 78 3o Fk A AR 3 PRAT 23 R 5 A
LR . RN RS Hardy — Weinberg V-7 (0457 & 2 B,
e DR 0 S i B DR P 2L TR LR R xS R . T IR A
B = ARifE2E (x 2 5) R s NRF A I A S 10 46 5 28 % B e
KB AT ABLTE 25 43 A5 5 AT B 43 A (kA1 25 2 a7 B AT LS 4
BIBCHE 2R 7R ), AL RV ECHE He A fil A B R 6 5 25 BT (ANOVA ) 5
W J7 22531 (ANCOVA) K 35 o %5 A IR 55 i g 7K - 14 AH 56
3K R F Spearman #&4Mr A 22 JG L M BUH 087 o R A Lo-
gistic 22 0 [0 A 43 AT 08 PR G B e 3 22 568 00 s 1) S 88 PR 2%

& R
1. — ekt b A 55 % B AL AH EL, DM 41 i1 DM +
CHD 41 B 5% % % 19 °F 34 4F % = T 4 B 41, BMI,
HbAlc Glu TG f#-F 15K - 2 & T Xf B4, HDL - C
P A, SRR EF A G ¥E L (P <
0.05), DM £ TC 7K 5 T X JA, 25 5 e 2=

SWAHGITFE X (P <0.05), 5 DM 4 M Lk,
DM + CHD 41 (% “F- ¥ 4F % & T DM 41, BMI HbAlc,
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Glu . TC HDL-C . IDL-C.F DM 4 (FE 1),

F1 3EMENK—MERILR

T H Xf HRZH DM 1 DM + CHD 4

n( B/ L) 147(65/82) 97(57/40) 75(50/25)
AW (R 39.34 £11.72 57.33 +12.18" 68.95 +8.68 "
BMI(kg/m?) 23.09 £3.29 26.84 +4.03" 24.83+3.01""
HbAlc(% ) 4.41 £0.31 8.34+2.01* 6.98+1.52*"
Glu(mmol/L) 4.91 £0.40 8.52+3.06" 7.59 +3.47*"%
TC( mmol/L) 4.45 £0.56 4.74 +1.31*  4.17 £1.27"
TG (mmol/L) 0.94 +0.32 1.67 +1.32° 1.51£0.58"
HDL - C(mmol/L) 1.47 +£0.27 1.29 +0.34" 1.12 £0.31**
LDL - C(mmol/L) 2.81 £0.48 2.93+1.10 2.60 +0.997

5 AL A, * P <0.05;5 DM 4l th#,*P <0.05

2. TRIBI rs2235110 & P % 43 #7 . 76 286bp 1
PCRY B =W Ip s AL ai & TR RS H 14
BstX1 Py ) i 0% g U1 467 4, 7T 9 U0 514 247bp Fi 39bp
WIS Fr B o rs2235110 i i A B EE#E G UM, GG 4l
B F A F BRI ML 8, S B 9 U AR, K 2
HE&F 286bp 1 A B A& 1 AG BB U1
286bp,247bp,39bp 3 A~ Br, Wi T I IR A BE
T HL K 18 4 B R ARG, 39bp 19 R BEOR 5 4 B {H IF
N5 M DAL (0 0 L 1) o MR Hl Uk 45 2R Bk ik
PCR j= Wy ifE A7 FE R T 50 43 07, i — 20 UE 52 g U) 285 2R
(KEl2),

300bp—

-—-
-—

200bp—

100bp—»

E 1 TRIBI1 rs2235110 & 18V = ¥WIREE R Rk E
M 2 100bp DNA # & 4 51 & A5 ffE 4 ; 1. PCR 47 3% 7= 4 (286bp ) ;
2.GG #1(286bp) ;3. AG % (286bp, 247bp, 39bp) ;4. AA £ (247bp,
39bp)

B 2 rs2235110 fii ;= AG Bl FF B

3. TRIBI rs2235110 i [A] 5 71 45 437 H K] 437 4503 11
) A - 45 20 vs2235110 K PR Y 45 a7 B PR A1 A7 3%
W2, SXTHRZH A L, DM ZH A1 DM + CHD 25 5[5 0 4t
AN AF AL HE R 22 e ) Te gt i 38 (P >0.05)

%2 A[E4 TRIB1 rs2235110 EE R R EMERMESHRLEE [(n(%) ]

. ] [T p , 4 51 5 R p ,
AA AG GG A G
Xt B4 147 51(34.7) 73(49.6) 23(15.7) 175(59.5) 119(40.5)
DM 4 97 39(40.2) 43(44.3) 15(15.5) 0.832 0.660  121(62.4) 73(37.6) 0.397 0.529
DM + CHD 4 75 22(29.3) 38(50.7) 15(20.0) 0.994 0.608  82(54.7) 68(45.3) 0.961 0.327

4. 2H A [) TR R[] A AL 98 AR HE A AR SE T P 3R
ITHE AG R GG RN R If M0 G S5 5 [H B 445
B AA R R AL, X B4LF DM + CHD 4] AG +

GG A AF HDL - C K FEMET AA B, 2R H 4011
22 Y (P <0.05), DM 4] AG + GG #! LDL - C /K3
T AA B ZREGI#E L (P<0.05)(F£3),

®3 AAFEAEFEBENLEREEER

5 X B2 DM £ DM + CHD 4

AA(n=51) AG +GG(n=96) AA(n=39) AG +GG(n=58) AA(n=22) AG +GG(n=53)

HbAlc(% ) 4.39+0.28 4.42 +£0.33 7.81 +1.44 8.70 +2.26 6.70 = 1.86 7.10 +1.35

Glu( mmol/L) 4.84 £0.36 4.95+0.41 8.30 £2.47 8.66 £3.41 8.18 £5.77 7.34 +1.85

TC(mmol/L) 4.49 +0.56 4.43 £0.57 4.77 +1.64 4.72 +1.05 4.54 +1.84 4.02 +0.93

TG ( mmol/L) 0.93 +0.35 0.94 +0.30 1.67 +1.52 1.67 +1.17 1.51 +£0.51 1.51 £0.61
HDL - C( mmol/L) 1.53 £0.26 1.44 £0.26* 1.29 +0.39 1.29 +0.32 1.25+0.35 1.07 £0.28*

LDL - C( mmol/L) 2.79 +0.48 2.82+0.48 3.00 £1.42 2.89+0.83" 2.75 £1.41 2.53+0.76

ol G AN AA BILEL, " P <0.05
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5. TRIB1 rs2235110 3L L8545 2 B R IK &
IR0 B R DG < 8 A TR I ST X RAE S B AR g AT —
5328 Logistic M)A 53 #r o — o0 28 R 43 AR e A0 R < 531
(RO, BHH 1) AEW( <60 25 0,=60 %)
1) LR S (TE 0,47 1) (BMI( <25kg/m”
0,=25kg/m & 1) .1s2235110 H) G ZEHi F K (AA Hy
0,AG +GG 2 1)1EH A AE & (X)), il i 2 [ AL
LS 6 B 36 46 ) e i i A 43 S DD A R
[F4:4% . TC( <5.18mmol/L % 0,5.18 ~6. 19mmol/L
HA1,=26.22mmol/L 4 2),TG( <1.70mmol/L 3} 0,
1.70 ~2.25mmol/L 2y 1, =2. 26mmol/L >4 2),HDL
-C(=1.55mmol/L 35 0,1.04 ~1.55mmol/L H 1,
<1.04mmol/L 42),LDL - C( <3.37mmol/L % 0,
3.37 ~4. 12mmol/L / 1, =4. 14mmol/L & 2), Glu

( <6.11mmol/L 350, =6.11mmol/L J}j1) ,HbAlc%
(<6.3%K0,=6.3% N 1)K HAR(X), 70 5Pk
ST BA BRI (50 0,020 1) M2 A B Rk
BIFTECNE (FR 0,2 DAEREAR(Y),

BRI AT R G SR B RS 2 2 AU R 1Y
R 2Z (OR =1.017,P =0.941) , £3d Logistic [n]
UH 53 T MR A TE A % 1 S A DR S AT T A 6
(OR=0.513,P=0.655)(%4), BHRESMMTER G
SEALHE LA 2 2 R PR 5 0T 0 1 e R R
(OR =0.718,P =0.247) . 23 Logistic [ 5 53 H7 4K
W EAE W PSSR G KB, G S R 5 2 A
Wl PRI G I 6 0o JE O, AN SR 2 BB PR 45 058 0 I
MfER K2 (OR=1.216,P =0.605) (F£5),

x4 2BMERBEWER Logistic @351

STHE| B X P OR 95% CI
P 5] 1.846 1.370 0.242 6.336 0.288 ~139.417
SRS 4.145 6.349 0.012 63.147 2.512 ~1587.486
BMI 2.350 2.152 0.142 10.481 0.454 ~242.003
HbAlc 25.989 0. 000 0.988 1.936 x 10" 0~
Glu 25.002 0.000 0.990 7.213 x 10" 0~
TC -2.980 0.659 0.417 0.051 3.81 x107° ~67.615
TG * 7.155 7.654 0.006 1280.557 8.054 ~2.036 x 10°
HDL - C -1.509 0.772 0.380 0.221 0.008 ~6.411
LDL - C 0.311 0.025 0.875 1.365 0.028 ~66.669
R ML 9 s 25.077 9.11 x10°? 0.992 7.777 x 10" 0~
G %57 -0.668 0.200 0.655 0.513 0.027 ~9.566]
*P<0.05
x5 2BBERFBEHBOFERIEZE Logistic IS5 HER
i H B X P OR 95% CI
P 0.352 0.856 0.355 1.422 0.675 ~2.994
AERY ¢ 2.676 43.752 0.000 14.521 6.572 ~32.087
BMI -0.626 2.867 0.090 0.535 0.259 ~1.104
HbAlc 0.085 0.037 0.848 1.088 0.459 ~2.579
Glu -0.293 0.461 0.497 0.746 0.320 ~1.737
TC 0.487 0.579 0.447 1.627 0.464 ~5.701
TG -0.142 0.226 0.635 0.868 0.484 ~1.556
HDL -C* 1.342 13.926 0.000 3.827 1.891 ~7.746
LDL - C -0.371 0.388 0.533 0. 690 0.215 ~2.217
LR s 1.027 6.763 0.009 2.792 1.288 ~6.054
G %7 F 0.195 0.267 0.605 1.216 0.579 ~2.552
*P<0.05

Wi
AHEFEAE E N B O TRIBI 152235110 2485

- 50 -

2 RUWE PR e FE 5 2 BORE DR 5 O 0 B G R it
17T VP4 o 1s2235110 37 a0 5 R 0 1 25 37 [H 73 A3 75
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4 Hardy — Weinberg V-5 (x> =0,P =1.000) , B4 #
AR . AN TR X HE[H] TRIBT rs2235110 £
BYESAABEES (Y =181.842,P <0.001) ,##/5%
TRIBI P rs2235110 {7 55 2 &M 73 41 T e 5 A HERD
W A AE I8 S R A — A e

Gt T2 S F ], DM 41 Fn %t FE 41 DM +
CHD 28 AU} BRZH LA, i B 7K LB F HbATe #4147
FE—E 22 5, 12235110 5 [H Y 465 {3 3k (K 43 A 22 5
TGeit 23 o MR, A 2 25 B 5 I DU R
rs2235110 Z 285 5 56 0 5 19 OC IR Mk i & B, 5 o0 o
L H TG K VAE4 S R A7 B % 22 57, 5 Hofih i
A5 7K A LA S G L ARBIF ST, Xt B2 R DM +
CHD ##+7 G 7 5 AHE HDL - C K-F K F
AA B DM AW G S5 3K ¥ LDL - C K F{K T
AA R 2 RIA G E L (P <0.05) KW TG 7
AR LA e g 2 S, A E A R
rs2235110 Z 3P & 2 BUMEBRIG A 2 BUBE IR A JF
L9 B fE B R 36, 48 Logistic 18] U 43 #7 AK U K 1E 4F:
1% PEBIAE N R 5 & BT B WAH 2, G AR A 3k AN
S22 A DRI A IR O K A B B E

B AR 8RR AR ) B0 D R RE HEBR R 2R 25 1
S, 25 20 AT 0P ) B 31 25 S A R R I R T TS it
EHB VT RE R R A RN R . BT 2 BB R R
ARERE—FEZHE. 52 MM C 5, M
TRIBI E H i 8 U1 AL i A+ 20 35 48, AR [R] [ 5%
XA [R] N B e (6] rs2235110 Z2 2850 50 i A7 B 3 2
5, AT ¢ TRIBL rs2235110 2 25 M 7 o & 46 71X
TN 2 AR BRI B 2 AU DR 4 51 56 0 P BT R 1Y)
VB FH 1 75 DAt 7 TR 2R RT3 B8 IR 38 45 0 T 28 6 % JE
HH RN 5 3 1 1 R R R A R R A ST, DA R A5
AT SR A 4598

2% 30k
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