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Association between -590C/T polymorphisms of interleukin-4 gene and periodontitis: A meta-analysis
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[Abstract] Objective To evaluate the relationship between-590C/T polymorphisms of interleukin-4 gene and peri-
odontitis by meta-analysis. Methods Databases including PubMed, EMbase, Web of Science, CBM, CNKI, Wanfang
and VIP, were searched from their establishment to December 31, 2016. Only case-control studies on the association be-
tween -590C/ T polymorphisms of interleukin-4 gene and periodontitis were selected, and the references of those select-
ed studies were searched by hand. Assessment and data extraction were conducted by 2 reviewers independently, and
the meta-analysis was performed with the R 3.3.1 software. Results The meta-analysis showed that there was no asso-
ciation between the IL-4-590C/T polymorphism and periodontitis susceptibility (T vs C: OR = 1.19, 95%CI = 0.81~1.76,
P =0.37). Subgroup analysis showed that the IL.-4 -590 TT was associated with periodontitis in Caucasians (TT vs CT:
OR =1.75, 95%CI = 1.10 ~ 2.78, P = 0.02), but no significant association in Asians (P = 0.63). Meanwhile, [L-4 gene
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polymorphisms were not significantly associated with the susceptibility of chronic periodontitis (CP) or aggressive peri-
odontitis (AgP) (e. g. T vs C, CP: P=0.45; AgP: P =0.45). Conclusion Based on current evidence, the polymor-
phisms of IL-4-590C/T are associated with the increased risk of periodontitis in Caucasians.

[Key words] Periodontitis; Interleukin- 4; Polymorphism; Gene; Meta- analysis
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Table 1 ~ Characteristics of studies included in meta-analysis

1E# [ % A% SRt XFHRLDRIE KIREMNF (%) LMY HWEP{H  NOSIES
Kang 2003'* i [E RN cP HB 37.5 PCR 0.28 7
Scarel 2003'"! (i) [YIEPIN cp HB 0 PCR-RFLP 0.74 7
Scarel 2003"" (At RE CP HB 0 PCR-RFLP 0.43 7
Gonzales 2004 el (1PN AgP PB NA PCR-RFLP 0.18 7
Gonzales 2004 SN EMN AgP PB NA PCR-RFLP 0.09 7
Gonzales 2007 | MR A AgP PB 12 PCR-RFLP 0.83 7
Kara 2007 +HIL [SIEIN CP PB 0 PCR-RFLP 0.48 7
Holla 2008'" v [SYIEIN cP PB 31.3 PCR-RFLP 0.53 7
Hooshmand 2008’ e WA Ccp PB 0 PCR-RFLP 0.35 7
Hooshmand 2008' "> | DIALIN AgP PB 0 PCR-RFLP 0.35 7

5 % 2008 LRI WA cP PB 0 PCR-RFLP 0.04 6
Anovazzi 2010 e g [SIEIN CP HB 15.2 PCR-RFLP 0.04 6
Atanasovska 2011 I A [SYIEPN cP HB 0 PCR-RFLP <0.05 6
Loo 2012/ E WA cp PB NA PCR 0.002 6
[R5 2012 LRI RPN cP HB NA PCR 0.07 7
X9 2015 o WA CP HB 27.9 PCR-RFLP 0.65 7
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Figure 1  Flow chart from identification of eligible studies to final inclusion
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(T vs C OR=1.19, 95% CI=0.81 ~1.76; TT vs CC:

OR=1.65,95% CI=0.69 ~3.98, P=0.34; CT vs CC:
OR=1.26,95%CI=0.76 ~2.10, P=0.37; TT + CT uvs
CC: OR=1.38,95%CI=0.81 ~2.36, P=0.24; TT vs
CC + CT:0R=1.30,95%CI=0.73 ~2.31,P=0.38),
222 WA ARME AR WA T R
BN AR AT CT IR M 5, #5457 TT &
A L R 4 5 M (TT s CT: OR=1.75,95%
CI=1.10~278), 5 BA5 1@ X (P=0.02),
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K2 1L-4-590 C/ T FEHZZSVER) Meta 73 Hr 45
Table 2 Meta-analysis of association between IL-4 -590 C/T

Polymorphisms and Periodontitis

HEE ffzw SRR AR A3 B 245
JOWH e pfi P OR 95% CI P(OR)
Tvs C
Overall 16 <0.01 89.9% 1.19 [0.81~1.76] 0.37
HWE(Y) 12 018 27.1% 1.02 [0.83~1.25] 0.84
Caucasian 7 023 262% 121 [0.98~1.50] 0.08

Asian 8 <0.01 93.6% 127 [0.64~251] 049
cP 12 <001 92.1% 12 [0.75~190] 045
AgP 4 026 255% 117 [0.77~1.78] 045
TT vs CC
Overall 16 <0.01 85.8% 1.65 [0.69~3.98] 034
HWE(Y) 12026 19.0% 1.02 [0.62~1.66]  0.94
Caucasian 7 096 0.0% 1.75 [1.10~2.78] 0.02
Asian 8 <0.01 922% 1.51 [029~7.94]  0.63
cP 12 <001 88.8% 1.55 [0.53~4.53] 042
AgP 4 042 00% 172 [0.78~3.80]  0.18
CT vs CC
Overall 16 <0.01 81.0% 126 [0.76~2.10]  0.37
HWE(Y) 12 024 247% 1 [072~138] 098
Caucasian 7 0.00 732% 1.14 [0.69~1.88] 0.62
Asian 8 <0.01 87.5% 1.37 [045~422] 058
cp 12 <001 84.9% 1.37 [0.73~2.58] 039
AgP 4 016 423% 096 [0.48~1.89] 0.9
TT + CT vs CC
Overall 16 <0.01 852% 1.38 [081~236] 024

HWE(Y) 12 021 23.7% 1.02 [0.75~1.38] 0.9
Caucasian 7 001 654% 123 [0.81~1.86] 0.34

Asian 8 <0.01 91.2% 1.59 [0.48~5.32] 0.45

CP 12 <0.01 88.5% 1.48 [0.75~291] 0.26

AgP 4 029 205% 1.06 [0.62~1.81] 0.84
TT vs CC + CT

Overall 16 <0.01 84.9% 13 [0.73~2.31] 0.38

HWE(Y) 12025 19.6% 1.02 [0.73~1.44] 0.9
Caucasian 7 061 00% 1.48 [0.95~229] 0.08

Asian 8 <0.01 91.3% 131 [0.54~3.14] 055
CcP 12 <0.01 88.5% 1.24 [0.63~242] 054
AgP 4 035 95% 183 [0.82~4.12] 0.14
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Experimental Control Odds Ratio
Study Events Total Events Total OR 95%-Cl W(random)
Kang 2003 17 20 87 91 —a 0.26 [0.05; 1.27] 6.6%
Gonzales 2004 4 18 3 23 — 1.90 [0.37; 9.87] 6.5%
Hooshmand 2008 1 19 5 32 0.30 [0.03; 2.79] 5.5%
Hooshmand 2008 0 15 5 32 0.16 [0.01; 3.12] 4.3%
Hu 2008 16 22 8 20 4.00 [1.09; 14.62] 7.1%
Loo 2012 242 251 153 383 —— 40.42 [20.15; 81.08] 8.0%
Chen 2012 117 143 79 91 —a 0.68 [0.33; 1.43] 7.9%
Liu 2015 67 68 64 68 4.19 [0.46; 38.48] 5.5%
—
Scarel 2003 3 22 4 22 0.71 [0.14; 3.63] 6.5%
Gonzales 2004 6 14 2 9 2.62 [0.39; 17.46] 6.0%
Gonzales 2007 15 44 6 29 TR 1.98 [0.66; 5.92] 7.4%
kara 2007 5 55 3 54 — T 1.70 [0.39; 7.49] 6.8%
Holla 2008 8 140 4 122 —Th— 1.79 [0.52; 6.09] 7.2%
Anovazzi 2010 18 54 17 81 THE— 1.88 [0.86; 4.10] 7.9%
Atanasovska 2011 3 44 4 99 — 1.74 [0.37; 8.12] 6.7%
<>
Random effects model 929 1156 = 1.65 [0.69; 3.98] 100%
Heterogeneity: I-squared=85.8%, tau-squared=2.386, p<0.0001 :
I T T 1

0.01

0.1

1 10 100

2 IL-4-590C/T 1 TT vs CCHEFBERI N B L meta 53 H725
Figure 2 Forest plot for TT vs CC genotype comparison in subgroup analysis by ethnicity
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Figure 3  Egger’s funnel plot of IL -4 -590C/T

polymorphysims and periodontitis (TT + CT) vs CC

AT 2R YT/ 1L-4 590C/T 3K 28857
J& 96 T B 6 R A g IESE T IL-4-590C/T
H IR 22 25 A AS R RO |t 3 iy AR v o0 A R A

A —20tE, A RS AR T 1L-4 Z (8] %
FRBHET IR IR WHESE . AT EE RS ZefE
SEPY Yan NI 5T 45 A AR 0L, A HE B
WA O WAL R BFIT : SCIRAR R H 31, 3%
1E20114E9 A, H HPEAG T 1L-4-590 137 5 5 18 1%
JE %6 22 6] 1 5 SR S 1, 4 A SCRik 8 s , AS WF ST
Xof SCHRIEA T TR A1, MG T X6 11.-4-590 47 5 512
ZEME 2 JE 9 22 (B 04) S0 SR b, A SR 14055, REAR
B K, WFSEE 41 ;@ Yan 25 B BFST, SCHERES
RKHW, B 201444 A, HF 5 ABEEEEF T
R IE R, 6 U AR 1 RS, AR
S IG IR 4 5, 9K T W8 NBE SR AR 1, 45
AR X 5T 3R U B 1L-4-590 {7 55 3 K]
ZMES TR R EA IR 2 E L
AR MAATELL T A RAE T E: ORKR
T T Z R R B iE B 1) 238068 S0 &%
I3 A SCRR TG 1 AR B, AN REHEBR VR AE 1) & R w175 5
QAT 1 SRS B RS K, BAR R T BE ML
RN S TR KT 2 A B AT A B S PR A DU R IR
(B nZEABEP T vs C.TT vs CT . TT vs CC + CT J



ARR&ERAE 2017F6 A $£25% Foi

- 359 -

P | P < 50% 5 AgP: P < 50% ; #54 HWE %1% %
i NFE, PP < 50% ) , {0 7F HoAth 4 35 PR A0 vp 53 i 4TS
FETE . BLAh, 25 30 2 J8 R 32 B WA M0 R T
il BT 2 IR R e, ] RE AR AEAR 21 PR RN ER
B SO, s oY 4

Sl S N N T %Em,m 4-590C/T
P 23515 2 J8 96 Jo B S AH Se 1, (R ] LS i s
TR N Fp R JR 5 DRV i DA v BTG R
FH W, % A S 2B S TR R 5 I
PETC G o N 2F J8 58 By S OB 2 0192 W SR o7 4
HERL ARG o (H A2 40 A SCHR IR RN 5T 2 1) R
RIS T T R B W IE T LASRE

&% 3Lk

(RN 177 2 i p ey el U A O (5 S et 53| 1 S B PR /N
Fl, 2011: 51-52.

(2] SRUT BXELTE. SRS 28T HAH OGN RNA (] %0 BT i,
2016, 24(6): 378-380.

[3]  Guzman S, Karima M, Wang HY, et al. Association between inter-
leukin-1 genotype and periodontal disease in a diabetic population
[J]. J Periodontol, 2003, 74(8): 1183-119.

[4]  Watanabe S, Kondo M, Takatsu K, et al. Involvement of the inter-
leukin-2 receptor gamma subunit in interleukin-4-dependent acti-
vation of mouse hematopoietic cells and splenic b cells[J]. Eur J
Immunol, 1995, 25(6): 126-131.

[5S]  Walley A, Cookson W. Investigation of an interleukin -4 promoter
polymorphism for association with asthma and athopy[J]. J Med
Genet, 1996, 33(8): 689-692.

[6]  Kang B, Choi Y, Choi W, et al. Two polymorphisms of interleukin-
4 gene in Korean adult periodontitis[J]. Arch Pharm Res, 2003, 26
(6): 482-486.

|7]  Scarel-Caminaga R, Trevilatto P, Souza AP, et al. Investigation of
114 gene polymorphismin individuals with different levels of
chronic periodontitis in a Brazilian population[]]. J Clin Periodon-
tol, 2003, 30(8): 341-345.

[8]  Gonzales J, Kobayashi T, Michel J, et al. Interleukin-4 gene poly-
morphisms in Japanese and Caucasian patients with aggressive
periodontitis|J]. J Clin Periodontol, 2004, 31(4): 384-389.

[9]  Gonzales J, Mann M, Stelzig J, et al. Single-nucleotide polymor-
phisms in the IL-4 and IL-13 promoter region in aggressive peri-
odontitis[J]. J Clin Periodontol, 2007, 34(8): 473-479.

[10] Kara N, Keles G, Sumer P, et al. Association of the polymorphisms
in promoter and intron regions of the interleukin - 4 gene with
chronic periodontitis in a Turkish population[J]. Acta Odontol
Scand, 2007, 65(1): 292-297.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

(21]

[22]

(23]

[24]

[25]

Holla L, Fassmann A, Augustin P, et al. The association of inter-
leukin-4 haplotypes with chronic periodontitis in a Czech popula-
tion[J]. J Periodontol, 2008, 79(10): 1927-1933.

Hooshmand B, Hajilooi M, Rafiei A, et al. Interleukin-4 (C-590T)
and interferongamma (G5644A) gene polymorphisms in patients
with periodontitis[]J]. J Periodontal Res, 2008, 43(6): 111-115.
WIWEAR, E 07100 18 L5 58 LA A 3R 4 9D 2 A5 1E D).
MR, 2008.

Anovazzi G, Kim Y, Viana A, et al. Polymorphisms and haplo-
types in the interleukin-4 gene are associated with chronic peri-
odontitis in a Brazilian population[J]. J Periodontol, 2010, 81(3):
392-402.

Atanasovska - Stojanovska A, Trajkov D, Nares S, et al. 114 gene
polymorphisms and their relation to periodontal disease in a Mace-
donian population[J]. Hum Immunol, 2011, 72(2): 446-450.

Loo W, Fan C, Bai L, et al. Gene polymorphism and protein of hu-
man pro-and anti-inflammatory cytokines in Chinese healthy sub-
jects and chronic periodontitis patients[J]. J Transl Med, 2012, 10
(1): S8.

Wik, LT, BIDEE , 55 . 1L-6 . IL-6R FIIL-4 A4S R
DURR T8 2 J 58 835 1 R IEBF T (0], ks B 2 2R K,
2012, 32 (9 ): 518-520.

XL H LR, TR, S VAN R -4 SRR 2 AR S AR
JE A 1 AE E MR FE D], BRAR D i R A 44 A, 2015, 29 (5) : 265-
269.

McFarlane C, Meikle M. Interleukin-2, Interleukin-2 receptor and
interlerkin -4 levels are elevated in the sera of patients with peri-
odontal disease[J]. J Periodontal Res, 1991, 26(5): 402-408.
Michel J, Gonzales J, Wunderlich D, et al. Interleukin-4 polymor-
phisms in early onset periodontitis[J]. J Clin Periodontol, 2001, 28
(5): 483-488.

Chen D, Zhang T, Wang X. Association between polymorphisms
in interleukins 4 and 13 genes and chronic periodontitis in a han
chinese population[J]. Biomed Res Int, 2016: 8389020. DOI: 10.
1155/2016/8389020.

Mout R, Willenze R, Landegent J. Repeat polymorphism in the in-
terleukin-4 gene(IL4)[J]. Nucleic Acids Res, 1991, 19(13): 37-63.

U, P4, SKEDT, 55 . Meta 43877515 b S #RHIHN (5 07
mu FRAE R 2ERHIFE BIZY AR, 2003, 16(1): 13-16.

ZEHE, M, 23022, 45 LI -4 JEIH-590C/T 2251

A8 5 TR 58 5 R B4 Meta 43 ()], L F1 I 227, 2012, 21
(5): 550-555.
Yan Y, Hong W, Zheng H, et al. Association Between Interleukin-
4 Gene 2590 C/T, 233 C/T, and 70-Base-Pair Polymorphisms and
Periodontitis Susceptibility: A Meta - Analysis[J]. J Periodontol,
2014, 85(11): 11354-11362.

(418 FHG, HERE)





