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Association between the polymorphism (896A/G) of TLR4 gene and

susceptibility of ulcerative colitis;a Meta-analysis
HUANG Cuiyuan,ZHANG Hong,BAI Ruidan
( Department of Pharmacy ,Renmin Hospital of Wuhan University , Wuhan , Huber 430060 , China )

Abstract ; Objective To study the relationship between toll like receptor 4 (TLR4) 896A > G polymorphism and the risk of ulcerative
colitis (UC). Methods The English and Chinese database were searched to screen the relevant literatures. RevMan 5.2 and Stata
11.0 software were used for the meta-analysis and sensitivity analysis,the odds ratio (OR value) and 95% confidence interval (95%
CI) were calculated. Egger’s test was used for publication bias. Results A total of 14 articles were included in the study with 2174 UC
patients and 3134 controls. Meta-analysis showed that compared with allele A the allele G increased the risks of ulcerative colitis signif-
icantly[ allele model G/A:OR =1.41,95% CI(1.21-1.66,P <0.000 1) ;dominant model AG + GG/AA:OR =1.37,95% CI(1. 16-
1.62,P =0.000 2) ;recessive model GG/AA + AG:0R =3.74,95% CI(1.78-7.86) ,P =0.000 5 ; co-dominant model AG/AA ;OR =
1.42,95% CI (1.07-1.87) ,P =0.01 ;co-dominant model GG/AA:OR =3.85,95% CI (1.82-8.12),P =0.000 4 ]. But, the results
of subgroup analysis showed that the differences only existed among caucasians in allele model G/ A, dominant model AG + GG/AA and
co-dominant model AG/AA. Conclusions TLR4 896A > G polymorphism is associated with the susceptibility of ulcerative colitis, and
the allele G increases the risks of ulcerative colitis significantly in caucasians. Due to the limited quantity of the included studies about
Asian and African population, further studies are needed to validate our findings.
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1.1 X#EERERRE B HPLER PubMed Science
direct \Wiley online libarary ,CNKI, WanFang Data FI
VIP (i A ¢ TLR4 JE [ Z 80k UC K AU
(151 %oF REBIE 5, G IF BR 87 S 28 J22 28 2016 4 10
A 11 H [R5 5 07 356 40 A SCHR 9 2 2% SCRR
K7 208 RS A R A, SRR
1A TLR4 or toll-like receptor 4 .mutation or polymor-
phism or variant , Inflammatory bowel disease or IBD or
ulcerative colitis or UC; B U5 & 1] £ %5 TLR4 | Toll
Pz ik 4 FERZ8M RAEME UC,

1.2 MASHRRE

1.2.1 ghadmfe (1) SCHON A IF AR5 (2) BF
GBI (]-XF BT ST 5 (3) i BB AN B2 T A
A IIZWE UC Y85 (4) SCHRIN 2 TLR4 Jik
K 2805 UC AR OC R Y ; (5) SCHkGe it
TrAe 4 B e e

1.2.2 Hemedrog (1) LR PR SCHK . 2 WO 2E5F
(2) WFFEARBL X IR 5 (3) H 42 R R SCHRAY 5% 5
(4) Bl A 2 s OT0E RIS AR 5T 5 (5) AT G
Hardy-Weinberg i5/% & f .

1.3 @ik RRHREAM A EFERETN 2
PLVEHT MR AR 0 7 6 SCHRIEA T 07 2% , A
BXS IRkl — 2. WRHR BN A4S (1) %6

—VEH G B R R A5 (2) e fol- %) B 5805
B ALEE AT A S PP B 43 Y 3 DR R A
T 32 G 2 -5 0 R 21 56 PR B B0 25 (3) i
PP G B, R NOS bR SEM A A
Jir 4 SCHR R T

1.4 %t A% Meta 438715 ll RevMan 5.2 Fl
Stata 11.0 4T, W98 FRPMER SR x° K6
WA ARG, AR 45 SR I S AN AR (P =
0.05H. 1 <50% ) 5 # FE ML B (P < 0. 05 5§
I =50% ) #E4T Meta 53047, 23 B4 S F st fL 4 Y
(G/A. AG + GG/AA. GG/AA + AG. AG/AA,
GG/AA) Y OR {H % 95% CI,, iz Jf] Stata 11.0 H#E47
TR 53 B B2 Egger’s test, 715 ¢ {6 Je P AEITAL &
FAwfar, P <0.05 WA MAFETE K& Fe ey o

2 #7

2.1 XEWERER wARREH 81 FoUH, &
5 3 J TR SCSCHRAN 78 B SC Sk, e e
K450, W1 15 f SCikt P, Ho Gazouli
2520V g Xof I 4 PR R0 A R A HWE
Biro DAL, SO A 14 5 SCHR (G246 2 174 68 3
13 134 BT IR ) o 9N A SCHR I FE AT 8 ST 2
B PEH WL 1, NOS SF245715 55 7. 4 41 iR/
SCHR A T 2 B U o

2.2 Meta &R

2.2.1 TLR4 896A >G A B 1% &84 5 #F L BAEA
FRESH BRI REETR
VR, 25 N S R AR R 1P =26% ,P =
0.18; @HAMAI R I* =37% ,P =0. 08; aE A5 A
I =0% ,P=0.79; L @ HAHE T AG/AA.T> =46% ,
P=0.03 .GG/AA:I’ =0% ,P =0.81, ik, % T4k
WAPERIR AG/AA(P <0.05) R FH i HLAL W A 7Y, H:
AR TR S S P A /N R P [ A A A, 2 |

F1 PAXBHHNEAREERFEZREEMN

Bk P % - FEH A 95 151 41 35 [ 78 of HEL £ 35 [ 784 SRS NOS bR

UDIRES AA AG GG AA AG GG & HWE  1¥43/4
Arnott[ 2] 2004 Scottish ~ Caucasians PCR-RFLP 212 32 2 157 31 1 B 8
Browning'"*! 2007 New Zealand Caucasians Tagman 356 47 2 359 43 0 fn 8
De Ridder '*! 2007  Netherlands  Caucasians TaqMan 222 33 2 224 20 0 V= 6
Franchimont!'*! 2004 Belgium Caucasians Taqman 133 28 2 126 12 1 P = 7
Manolakis !¢ 2013 Greece Caucasian PCR-RFLP 146 41 0 242 31 1 2 8
Meenal!”] 2013 India Asian PCR-RFLP 151 37 11 154 46 1 2 9
Mohammadi''®) 2013 Tran Asian PCR-RFLP 75 10 0 216 39 1 I 8
Oostenbrug! ! 2005  Netherlands  Caucasians TaqMan 159 19 1 269 27 0 = 8
Queiroz! > 2009 Brazil Caucasian ~ PCR-RFLP 38 3 1 489 50 0 2 8
Rigoli'?") 2008 Ttaly Caucasians PCR-RFLP 42 3 0 95 8 0 2 8
Senhaji[n: 2014 Morocco African PCR-RFLP 28 6 0 103 8 1 = 6
Sivaram 2! 2012 India Asian PCR-RFLP 107 30 2 153 23 0 2 6
Stankovic?*! 2015 Serbia Caucasians  PCR-RFLP 80 15 0 94 0 s 7
Torok ] 2004  Germany  Caucasians PCR-RFLP 81 16 1 93 0 2 7
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2.2.2 S5 HEABA G/A Meta 547 S5RFEW,
oAy G I G I AFERCHE S SR 6 I A B9 T
HBUC B XUSPESE A OR =1.41,95% CI(1.21 ~
1.66),P <0.000 1], 2R H5 %5, W5
Mres BRI 2 FAE M AT FTE[OR =1. 45,
95% CI(1.20 ~1.75) ,P =0.000 1] ,7E}
TWHEZR[OR=1.31,95%CI(0.97 ~1.75) ,P =
0.07], WK1,

wAl xR 0dds Ratio Odds Ratio

d,95%C1
1.1.1 Caucasians
AmottID 2004 36 492 33 378 134%  0.83(050,1.35) -
Browning BL 2007 51 810 43 804 156%  1.19(0.78,1.81) T
de Ridder L 2007 37 514 20 488 7.4%  1.82(1.04,317) —
Franchimont D 2004 32 326 14 278 53%  205[1.07,393 —
Manolakis AC 2013 41 374 33 548 92%  192(119,310) -
Oostenbrug LE 2005 238 27 592 74%  1.30(0.73,2.3¢) T
Queiroz DM 2009 5 84 50 1078 26%  1.30(0.50,3.36) T
Rigoli L 2008 3 90 8 206 18% 085(022,329) .
Stankovic B 2015 15190 7202 24%  239(0.95,599) —
Torok HP 2004 18 196 9 204 31%  219(096,5.00) —
Subtotal (95% C1) 3434 4778 68.3%  1.45[1.20,1.75] ¢
Total events
Heterogeneity: Chi*= 11.79, df= 9 (P = 0.23); I’ 4%
Testfor overall effect Z= 3.80 (P = 0.0001)
1.1.2 Asian
Meena NK 2013 59 398 48 402 157%  1.28(0.85,1.93 >
Mohammadi M 2013 10 170 41 512 74%  072(0.35,147) -
Sivaram G 2012 34 278 23 352 69%  1.99(1.14,347) R
Subtotal (95% C1) 846 1266 30.4%  1.31[0.97,1.75] .
Total events 103 12
Heterogeneity: Chi*= 4.94, df= 2 (P = 0.08); I'= 59%
Testfor overall effect Z=1.79 (P = 0.07)
1.1.3 African
Senhaji N 2014 6 68 10 224 16% 207(0.72,592 S oy
Subtotal (95% C1) 68 224 6%  207[0.72,592] R
Total events 6 10
Heterogeneity: Not applicable
Testfor overall effect Z=1.36 (P = 0.17)
Total (95% CI) 4348 6268 100.0%  1.41[1.21,1.66] U
Total events 368 366
Heterogeneity: Chi*=17.48, df= 13 (P = 0.18); '= 26%

001 01 10 100
Testfor subarou differences: Chi*= 0.84. df= 2 (P = 0.68). F= 0% FIF Dt ] AT [xf gl

1 ZGEFEER G/A 5 UC g

Testfor overall effect: Z= 4.31 (P < 0.0001)

2.2.3 2HAEA AG +GG/AA Meta 47 453
B, AR AG + GG/AA 20 AREAE UC & 9 UK
i ZEFA G2 L, AG + GG IR AR UC
KA B = T AA FEPI A A B[ OR =1.37,95% CI
(1.16 ~1.62) ,P =0.0002 ] , 1 2= S AN AE 1 Fh AP
HFAE[OR =1.44,95% CI (1. 18 ~1.75),P =
0.0004 ], 7E N A FEHR EH i 22 # [OR = 1. 17,
95% CI(0.85~1.62),P=0.32], L& 2,

L xR Odds Ratio Odds Ratio
2.1.1 Caucasians
Amott ID 2004 34 246 32 189 134% 0.79(0.47,1.33) [
Browning BL 2007 49 405 43 402 163%  1.15(0.74,1.78] ™
de Ridder L 2007 35 257 20 244 76% 1.77(0.99,315] [~
Franchimont D 2004 30 183 13 133 49%  219(1.09,4.38] —
Manolakis AC 2013 41 187 32 274 87% 212(1.28,352) e
Oostenbrug LE 2005 20 179 27 296 78% 1.25(0.68,231) T
Queiroz DM 2009 4 @ 50 539 28% 1.03[0.35,3.00
Rigoli L 2008 3 45 8 103 1.9% 085(0.21,3.36] /1
Stankovic B 2015 15 95 7 101 25%  252(0.98,6.48) —
Torok HP 2004 17 98 9 102 31% 217(092,513] T
Subtotal (95% CI) 717 2389 69.0%  1.44[1.18,1.75] ¢

Total events
Heterogeneity. Chi*= 13,61, df= 9 (P = uu)l 34%
Test for overall effect: Z= 3.56 (P = 0.0004)

2.1.2 Asian

Meena NK 2013 48 199 47 201 152%  1.04(0.66,1.65) T
Mohammadi M 2013 10 85 40 256 76% 072[0.34,151) -
Sivaram G 2012 32 139 23 176  67% 1.99(1.10,359) —
Subtotal (95% CI) 423 633 20.5% 1.17(0.85, 1.62] »
Total events

Heterogeneity. Chi*= 5.00, dl- 2(P=0.08); I' 60%
Test for overall effect: Z= 0.99 (P = 0.32)

2.1.3 African

Senhaji N 2014 6 3 9 112 15%  245(080,747) oy
Subtotal (95% CI) 34 112 15%  245(0.80,7.47] >
Total events 6 9

Heterogeneity. Not applicable

Test for overall effect Z= 1.58 (P = 0.11)

Total (95% CI) 2174 3134 100.0% 1.37[1.16, 1.62] .

Total events

4
Heterogeneity: Chi*= 20.62, df= 13 (P = uos) | 3%
Test for overall effect: Z= 3.73 (P = 0.0002)
Test for subaroun differences: Chi*= 2.15. df= 2 (P = 0.34). F= 7.0%

E2 SR AG +GG/AA 5 UC ByiE£

001 01 10 100
FITF D] R [ el ]

2.2.4 FaAEA GG/AA + AG Meta 547 4555
W, MBI A GG/AA + AG A AHFTE UC &9 KU
T EA G 2R R L, GG FERRIAFE UC A U
T AA + AG JEH R A B[ OR =3.74,95% CI
(1.78 ~7.86) ,P =0.000 5], . 2H 43 BT 22 W 1tk 2% 5
1E[ FIFP A :OR =2.85,
95%CI(1.09 ~7.46) ,P =0.03; W A#.OR =
6.85,95% CI(1.77 ~26.50) ,P =0.005], iLI& 3.

i B Odds Ratio Odds Ratio
4.1.1 Caucasians
Amott D 2004 2 28 1189 138%  1.54[044,17.12) —T]—
Browning BL 2007 2 405 0 402 61% 499(0.24,10422) S S
de Ridder L 2007 2 257 0 244 62% 478(0.23,10047) | B
Franchimont D 2004 2 163 10138 131%  1.71(015,19.11) S
Manolakis AC 2013 o 187 1274 149%  049[002,1200] ——=——
Oostenbrug LE 2005 1179 0 296 46% 498(0.20,12298) e [ —
Queiroz DM 2009 1@ 0 539 09% 39.00(1.56,97234) —
Rigoli L 2008 o 45 0 103 Not estimable
Stankovic B 2015 0 g 0 101 Not estimable
Torok HP 2004 198 0 102 59% 315[0.13,7835 e
Subtotal (95% C1) 77 2389 654%  2.85(1.09,7.46] -
Total events 1 3
Heterogenelty: Chi*= 4.49, df= 7 (P = 0.72); P= 0%
Testfor overall effect: Z= 2.14 (P = 0.03)
4.4.2 Asian
Meena NK 2013 1199 1201 11.5% 11.70(150,91.52) e
Mohammadi M 2013 0 85 125 92%  1.00(0.04,24.68) e [ —
Sivaram G 2012 2 13 0 176 53% 642(0.31,13478) e
Subtotal (95% C1) 423 633 26.0% 6.85[1.77,26.50] ~
Total events 13 2
Heterogeneity: Chi*= 1.65, df= 2 (P = 0.44); P= 0%
Testfor overall effect: Z= 2.79 (P = 0.005)
4.4.3 African
Senhaji N 2014 [T 1112 86%  1.08(0.04,27.05] —_—
Subtotal (95% CI) 34 112 86%  1.08[0.04,27.05] —————
Total events 0 1
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.05 (P = 0.96)
Total (95% CI) 2174 3134 1000%  3.74[1.78,7.86] >
Total events
Heterogeneity: Chi*=7.15, ui || (P=079); |- 'um_n\__fm:'
Testfor overall effect: Z= 3.48 (P = 0.0005) e . ”
Testfor subaroun diflrences: Chi*= 1.63. df= 2 (P = 0.44). F= 0% AT DR ] AT (XA )

B3 RalEiEE GG/AA +AG 5 UC a1

2.2.5 EZHAEA AG/AA Meta 547 450,
FEIRIH AG B ABE UC &9 XUBS 2 T 5L 4 8 Ry
AA B ABE[OR =1.35,95% CI(1.05 ~1.73) ,P =
0.02] , ZRALI¥E X, WA RHAILZER
INAEE P AT E7E[OR =1.42,95% CI(1. 07 ~
1.87),P=0.01], 72 EY AR JCH] i 25 5% [ OR =
1.05,95% CI(0.59 ~1.86) ,P=0.87], VLK 4,

LT R 0Odds Ratio Odds Ratio
3.1.1 Caucasian
AmottID 2004 32 244 31 188 95% 0.76(0.45,1.31) -T
Browning BL 2007 47 403 43 402 111% 140(0.71,1.71) T
de Ridder L 2007 33 255 20 244 87% 1,66 (0.93, 2.99) —
Franchimont D 2004 2 181 12 138 7.0% 2.21(1.08, 4.54) —
Manolakis AC 2013 o187 3 273 99% 219[132,365) 2
Oostenbrug LE 2005 19 178 27 29  82% 1.19(064,221) I
Queiroz DM 2003 3 41 50 539 34% 0.77(0.23,259) —T
Rigoli L 2008 3 45 8 103 27% 0.85(0.21,3.36) —
Stankovic B 2015 15 95 7101 49% 252(0.98,6.48) —
Torok HP 2004 16 97 9 102 55% 2.04(086,4.87) R
Subtotal (95% CI) 1706 2386 70.8% 142[1.07,1.87] *
Total events 2 238
Heterogeneity: Tau*= 0.07; Chi*= 14.81, df= 9 (P = 0.10); = 39%
Testfor overall effect: Z= 2.45 (P = 0.01)
342 Asian
Meena NK 2013 37 188 46 200 102% 0.82(0.50,1.34) -
Mohammadi M 2013 10 85 39 255 67% 0.74(0.35,1.55) -
Sivaram G 2012 30 137 23 176 85% 1.87(1.03,339) -
Subtotal (95% CI) 410 631 255% 1.05[0.59, 1.86] <>
Total events 77 108
Heterogeneity: Tau*= 0.16; Chi= 6,41, df= 2 (P = 0.07); F'= 63%
Testfor overall effect: Z= 0.17 (P = 0.87)
3.3 African
Senhaji N 2014 6 3 8 111 37% 2.76(0.88,8.61) =
‘Subtotal (95% CI) 34 1M1 3% 2.76(0.88,8.61] -
Total events 6 8
Heterogeneity: Not applicable
Testfor overall effect: Z= 1.75 (P = 0.08)
Total (95% CI) 2150 3128 100.0% 1.35[1.05,1.73] \4
Total events 320
Heterogeneity: Tau?= 0.08; Chi*= 23.95, df= 13 (P = 0.03); = 46%

Testfor overall eflect Z= 236 (P = 0.02) L L ]
Testfor subaroun differences: Chi*= 2.34. df= 2 (P= 0.31). F'= 14.4% FIF Dafiler ] FF [ e ]

B4 HLEHER AG/AA 5§ UC XM
2.2.6 E2MHAEA GG/AA Meta 57  Z5RFEH,
FERAN GG 19 ABE UC &9 AU & F 3k (R AU oy
AA Y ABE[OR =3.85,95% CI(1.82 ~8.12) ,P =
0.000 4], MV2H AT B b 22 e AR O IR I
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BRI AE[ E P A OR =2.99,95% CI(1. 14 ~
7.85),P =0.03; Wi A#E: OR =6.73,95% CI
(1.74 ~26.00) ,P =0.006], VL& 5.

Total events 13 2
Heterogeneity: Chi*= 1.66, df= 2 (P = 0.44); = 0%
Testfor overall effect Z= 2.76 (P = 0.006)

A xHna 0dds Ratio 0dds Ratio

. e e P
5.1.1 Caucasians
Amott ID 2004 2 214 1 158 144% 1.48(0.13,16.48) I D—
Browning BL 2007 2 358 0 358 62% 5.04(0.24,105.39] I R
de Ridder L 2007 2 224 0 224 62% 5.04(0.24,10568] I R
Franchimont D 2004 2 135 1 127 128% 1.89(0.17,21.15) b R
Manolakis AC 2013 0 146 1 243 142% 0.55(0.02,13.63) S
Oostenbrug LE 2005 1 160 0 269 47% 5.07(0.21,125.18] e
Queiroz DM 2009 1 39 0 483 09% 38.14[1.5395214] ety
Rigoli L 2008 0 42 0 85 Not estimable
Stankovic B 2015 0 80 0 94 Not estimable
Torok HP 2004 18 0 93 58%  344[0.14,8566) e
Subtotal (95% CI) 1480 2151 65.1% 2.99[1.14,7.85] -
Total events 1 3
Heterogeneity: Chi*= 4.27, df= 7 (P = 0.75); = 0%
Testfor overall effect Z= 2.22 (P = 0.03)
512 Asian
Meena NK 2013 1182 1155 120% 11.22[1.43,87.97) ——
Mohammadi M 2013 0 75 127 97%  0.96[0.04,2372) —
Sivaram G 2012 2 108 0 153 51% 7.14(0.34,150.20] Sl
Subtotal (95% CI) 346 525 268%  6.73[1.74,26.00] -

5.1.3 African
Senhaji N 2014 0o 28 1104 80%  1.21(0.05,3052 —
Subtotal (95% CI) 28 ——
Total events 0 1
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.12 (P = 0.91)

>

104  80%  1.21[0.053052]

Total (95% C1) 1854

Total events 24 6

Heterogeneity: Chi"= 6.80, df= 11 (P= 0.81); F= 0% e
001 01 10 100

Testfor overall effect: 2= 3.54 (P = 0.0004) T S py

Testfor subaroun differences: Ch*= 1.40. df= 2 (P = 0.50. F= 0% AT [afsiled ] R [ e

S HEBEHRE GG/AA 5 UCHHEXM

2.3 HEMESH M stata 110 FROF3ETT RS
Mot , B —HEBR M J5 L 456 FF 28800 1 T8 B 8 ek
A5, AHTESL PRI AG/AA BRI, IR Amott
22 5% Manolakis 25" SCHRIN, 44 B¢ 16 55 1
4<(P=0.075 f1 P =0.077) . [Hitk, Arnott 2120 Fpi
Manolakis 25" 3¢ ik 7] A & 5 52 77 A A IR
Z—

2.4 BERBESWH  TLR4 896A > G HLH L A1
5 UC 5 Btk Meta 43 BT & R 47 UL 3% 2, Egger's
test £ ¢ =0.62,P =0.546 > 0. 05,95% CI
(=1.59 ~2.86) 113 0, (KL ANFFY Jo & e 75 o

x2 BEERBLZREEHER

2780 100.0%  3.85[1.82,8.12)

FEH 7Y Std t{H P{H 95% CI

A/G 1.02 0.62 0.546 -1.59 ~2.86

AG + GG/AA 1.13 0.73 0.479 -1.63~3.28

GG/AA + AG 1.51 -0.62 0.546 -4.30~2.42

AG/AA 1.21 0.72 0.484 -1.76 ~3.50

GG/AA 1.48 -0.55 0.593 -4.12 ~2.48
3 itig

UC J&—Ff 55 B 45 1 B AR O 19 12 VAR
SPEB , P AR B R REYE , AR HILR] v A
W], TLR4 & Toll A2 fASE F Ak b iy — 5t , 7R
9 SR E 0 A S 1 A TR AR TG R AR B o I
MR T EEAEH . TLRA B0 J5 A) 51 E 20 i 15
TYRIR , I L 22 2R AL FNE (MAPK) /4%
[H7-kB ( NF-kB) 2 {5 5 18 % I 35 A S . LPS
J& TLR4 FpSePEfC i, TLR4 BN T 9 SR @ik,
1 T HAE IR h B FE 204, SNP #5525
o RIS TH5HUR (anti-TNF) a] LAHIRIR T

45 UC Five & B (CD) 7E N ERE 1BD fR35, 48
1M anti-TNF XPERT 1/3 B9 84 B9I6 97 J0RL, X i
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