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Changes of 1L-6 and IFN-a levels in children with hand, foot and mouth disease

infected by CoxA16 and their correlation with TLR9 gene polymorphism "
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[Abstract] Objective To investigate the changes of interleukin-6 (IL-6) and interferon-a (IFN-a) levels
in peripheral blood of children with hand,foot and mouth disease (HFMD) infected with coxsackievirus A16
(CoxA16) and their relationship with toll-like receptor 9 (TLR9) gene polymorphism. Methods A total of
201 children with HFMD infected with CoxA16 treated in Shiyan Maternal and Child Health Hospital from A-
pril 2019 to October 2021 were selected as the study objects,and according to whether there were central nerv-
ous system complications, the patients were divided into the mild group (158 cases without central nervous
system complications) and the severe group (43 cases with central nervous system complications),and 132
healthy children who underwent physical examination during the same period were selected as the control
group. The expression levels of 1L-6, IFN-a and TLR9 protein were detected in peripheral blood of each
group. The single nucleotide polymorphisms (SNP) of TLLR9 gene (rs352140,rs164640,rs187084) were detec-
ted by polymerase chain react-restriction enzyme fragment length polymorphism (PCR-RELP) ,and the corre-
lation between these gene polymorphisms and HFMD in children was analyzed. Results The protein expres-
sion levels of 1L.-6 ,IFN-a and TLR9 in the mild group and the severe group were higher than those in the con-
trol group,and the severe group was higher than that in the mild group,the differences were statistically sig-
nificant (P<C0. 05). The expected genotype frequencies of SNP at TLLR9 gene (rs352140,rs164640,rs187084)

*  EEDB . HJua BT H (2019CFB326) s ML A T 51 SRR H (21Y05) . EHE @M P (1989 —) , EEM I H I, B+,
BN K 95 PR 2R 05T 2 JB1SE# .E-mail: wangs4842@163. com,



2598 ¢ AEF2023F9AFHS2HEF1TH

were in Hardy-Weinberg equilibrium (P >>0. 05). There were no significant differences in the genotype distri-
bution and allele distribution of TLLR9 gene rs352140 and rs164640 between the experimental group and the
control group (P>>0.05) ,but there were significant differences in the genotype distribution and T and C allele
distribution of rs187084 gene locus (P <C0. 05). Further binary Logistic regression analysis showed that CC/
TC genotype and C allele of TLLR9 rs187084 were independent risk factors for CoxA16 infection in children

with HFMD (P <C0. 05). Conclusion

The rs187084 polymorphism of TLLR9 gene is associated with CoxA16

HFMD, and may be a key factor in the progression of CoxA16 infection from mild to severe.
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B TLRY IEAFE AR 3Z B W9 E W12 &3, TLRY A
ZMEYE CoxAl6 Sk B LG 1E WG Z 18] (1) & Bk
ARG . ARBFE B ER DT CoxAle YL L#E T 2
19 S8 A A Il 1 4 A 2 -6 (TL-6) o T4 % (IFN-
KK HE TLRY 3R £ 2 M A9 A et A Cox-
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1.1 —&#H

YEH 2018 4FE 4 F & 2021 4F 10 A +HE 1 415
@ BEUCIA 1 201 ] CoxA16 J& Y 1y JL 3 F & 1195 &
JUAE WL %8 40 L 3 B[R] 31 132 491 4k e L 28 4 g %o B
. PWAFRUE: (1) BILITI F AR A CoxA16 % 2 K
W B P, 2 W 2 B] 2018 4F B (T 2 0 % 12 97 15
BN () ABEHTBILIC 2y MR T . HEBR b
(D) BILA I F A 8 3 R 80 . (2) LA
H B G G B RE R R B e R . RIE R ILE R
B X A 28 R G I RE K LS A 4y R R E A (T
FRHK f 28 R80T KA L 158 6] I H E 20 CFF AP RK i 22
R RAE A3 B, 3 41— ek iR, 22 R IEGE T
ERES(P>0.05)  HAA e, W3R 1, AR5
EREEHZ RS A, T A BILEE & F A1
2.

x®1 3SE—AMILE

i H X} B2 (n=132) IR (n=158) FIEL (n=43) X:/F P

B/ (n/n) 67/65 78/80 22/21 0.076 0.963
W (s, %) 7.941.2 8.2+1.6 8.1+1.5 1.571 0. 209
BMI(z £s,kg/m?) 19.943.0 19.6+3.7 19.243.3 0.752 0.472

1.2 F#&
1.2.1 XA B AHA

IL-6 . IFN-a il 2 57 & . DNA $2 B 57 & W [
R R RAEYEARA R A E L TLRY A 7 &
H L AR R A PCR R &1 B 1 |
FAEYTRORE) ARAHR, KRE.0HLE A SEE
Thermo Scientific 23 &), PCR 4% . % i B4 A W 7 36
[ Bio-Rad A #].DYY-6C HL ik W F b 50N — X &
I 5l A e B R A T AR TR A

1.2.2 HARERAR

THRILAPBE 24 h WRESNE I 3 mL T4 2%
WM 8 (EDTA-K,) B2 fr#E & . 12,3 000 r/
min &0 10 min, 53 &5 il 3% FA0 AL, — 80 “C AR VK44
TAr & .
1.2.3 IL-6.IFN-o K -Fal &

K ELISA I 5 ifi 3% 11L-6 , IFN-a 7K -, I 5E J5
27 i B ) U B B A TR
1.2.4 TLRY AR % Akt
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P£ 5 min,95 ‘C7Z8 1 30 5,58 ‘CiB & 30 5,72 °C %iE fif
30 s, fEFR 30 K, 72 CZEfH 5 min, PCR 4”44 7= %)
RS Sl 14 P 1) i A 2 17 B U0 L B U0 7 A 2 Vo B e b e
JiE 1 L VK, SR i 3 Bio-Rad #F % 818 & 45 W82 45
S FN W PR AS By HE PR A,
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tic BRI, L P<<0.05 MR A S HE X,
2 % e
2.1 &% 1L-6.IFN-a, TLRY % iA K -F b ik

TRRE 4 EGE A 1L-6.,IFN-a, TLR9 ik K F 5
FXFREA], HEREH & TREH (P<0. 05, L% 3,
2.2 TLRY9 #% B Hardy-Weinberg i% 4% - #7 4 3 &
PSR

TLRY F:[H rs352140.rs164640.rs187084 i 5 £
A Y T4 35 PN B 0 3 3 Ak F Hardy-Weinberg “F-
(P>>0.05); 4 4H rs352140.,rs164640 {3 & # 3L [F &I
FEEHE R A3 A0 A, 22 57 B i 2# 8 L (P >0, 05) ,
B rs187084 3 s, Fk PR B RN 45 A7 JE IR 40 A U 38, 2 A
GeitF i (P <C0. 05) , Horp o} B 2H N e gie 20 F 2 1
g B LY C 487 B 3 A R U] A T JAE 4 (P <<
0.05), WL 4, TLRY9 3 A rs187084 v & PCR-
RFLP ¥k &3, WA 1,

*2 514 7 51
i H 51975 (5'-3") PCR K & (bp) P Y] D15 i A B B (bp)
rs352140(T>C) F:CTTGGCTGTGGATGTTGTTG 237 BstUI CC:140.97
R: TCAATGGCTCCCAGTTCC TC:237.97.140
TT:237
rs164640(A>G) F:GGAAGAAGCTGCTCCAACAC 206 BstYI GG:119.87
R:CTGCCCCGTGGTTCTATACT AG:206.119.,87
AA:206
rs187084(T>C) F:CATTCATTCAGCCCTTCACTCAG 356 AT TT:209,147
R: TATGTCTCTGCTCCCATGTCAC TC:356.209,147
CC:356
F:iEm s R: R0,
x3 &4 1L-6 JFN-a, TLRY FRiXKF LB (x £5,pg/mL)
i H Xt B4 (n=132) BAEA (n=158) HAEA (n=143) F P
1L-6 93.4410.5 103.5+11.7° 109. 8413. 5% 44. 600 <€0. 001
IFN-a 66.8+7.9 72.5+8. 5" 80.3+12. 4™ 40. 370 <€0. 001
TLRY 77.3+9.1 83.478.3" 87.6+11.5" 27.270 <€0. 001
“ P<C0. 05, SuIRALH RS ;" P<<0. 05, SR AE AL L AR
x4 %% TLRY EFE Hardy-Weinberg i FHRIE R S HMEBH LR
WA XF B4 (n =132) BRAEH (n=158) FEREH (n=43) x: P,
rs352140 HH
RSB e/ B AE (n /) ] 2.237 0. 692
TT 31/30.55 41/31.54 8/9.77
TC 65/65. 90 72/90. 93 25/21.45
cC 36/35. 54 45/41.53 10/11. 77
X: 0. 025 1. 220 1.180
P, 0. 870 0.270 0. 280
G IR /n (Y] 0. 041 0. 980
T 127/264(48.11) 154/316(48.73) 41/86(47.67)
C 137/264(51. 89) 162/316(51.27) 45/86(52. 33)

rs164640 K
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GFERA4 £4H TLR9 EE Hardy-Weinberg =& FERIE RS IR L&
i H X MR (n=132) 2AEH (n=158) TEHREL (n=43) Xt P,
SRR BRAE /B AE (n /) ] 2. 124 0.713
AA 61/57. 34 70/67.15 24/21. 63
AG 52/59. 32 66/71.71 13/17.73
GG 19/15. 34 22/19.15 6/3.63
X‘ 2.000 1. 000 3. 060
P, 0.160 0. 310 0. 080
RS /n (%) ] 1. 068 0.586
A 174/264(65.91) 206/316(65.19) 61/86(70.93)
G 90/264(34.09) 110/316(34. 81) 25/86(29.07)

rs187084 A
SRR LS BRAE /B H (n /) ]
TT
TC
CC

SR /(%) ]
T
C

41/37.12

58/65.76

33/29.12
1. 840
0. 180

140/264(53.03)
124/264(46.97)

29/27.15 8/5.59

73/76.69 15/19. 82

56/54. 15 20/17.59
0.370 2.550
0. 540 0.110

131/316(41. 46)
185/316(58. 54)

31/86(36.05)
55/86(63.95)

11. 690 0.020

11. 220 0. 004

X2/P,:Hardy-Weinberg j#t & M (5 s X2/ P, i PR 0 g 25 437 35 RO 3R 1L 4%

Lane2 Lane3

bp Maker

Lanel

Lane4

Lanel : TC 3 K #4 (356,209,147 bp); Lane2.4: TT % K # (209,
147 bp) ;Lane3.5:CC FE[K %Y (356 bp) .
A1 TLRY E A rs187084 fi &8 PCR-RFLP H ik B %

2.3 = logistic ® )2 45 #7 TLR9 % B rs187084 {&
SRR L )LEF R 2R

TLRY % rs187084 i /i, CC/TC LK #L,C 45
P 2 L F R L CoxAl6 YL (1 fi [ I &

(P<<0.05), 3% 5.

x5 logistic @34 #F TLR9 E F rs187084 i 5 5
CoxAl6 BIFEOFMER(n)
i (jfiiﬂb (jmj:‘%ziﬂb OR e P
I 5 P AR 0.010
TT 41 37 1. 000
TC 58 88 1.682 0.972~2.925
CC 33 76 2.552  1.399~4.667

ol logistic B Y34 4#F TLRO E F rs187084 i 5 5
CoxAl6 BIFEOFMEXFR(n)
i H (ji”jzﬂz) (fﬂfziﬂl) OR 95%CI P
i P AR Y 0.008
TT 41 37 1. 000
TCH+CC 91 164 1.997 1.996~3. 336
e A5 7 0.015
TT+TC 99 125 1. 000
CC 33 76 1.824 1.122~2.966
Tt it

CoxA16 /&Y £ Z 5| & JLE F £ 1 9. CoxAl6
4R%Fﬁ%ﬁﬁﬂrﬁﬁﬁ@yﬂmﬁ/%ﬁ%ﬂﬂ
e 2 0 ™ Y R A 28 R 8 R il ) RE s 7 T
%&i¢ﬂLLﬁ@%¢ﬁ§éoﬁmLMM6@
Pl RIRHLH 245 T2 WL A &N, ] fg
5 CoxAl6 JERYL J5 T 8009 5% G 5 I 0 A 4 8 45 4
Ao RS 28, TLRY 42 1l fih % 4% A T «B
(NF-«B) 55 5 38 % 14 36 4L . 5 1 B i 28 i A 3 10-
6 JIFN-o -7 11L-6 \ IFN-a 42 F 2 f) R AE A .
H R VA O, H 3R R 1 I 32 3k TR K OF B Sk
- J e i S K SF g R N E AT TLRY 5+
JE VIR 0 AR OG M B o8 A 2, Rk, A g /7 R T
CoxA16 JE& YL () F & H 5 B LA & I 1L-6 . IFN-a 7K
F RS TLRY M Z 8 AH XM, A CoxAls T
JEEVR 2T SR AT Y B
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AW FE HEHL 201 B 5 A 90 A bR E R CoxAle F-
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CoxA16 JEYL o F8 v, 48 F N 76 T 2 H s 1) i Jig rh
RIEETEE 0, 1L-6.,IFN-o, TLRY 7] fi£ /& Cox-
A6 YL 52 AE E R Al ERE ) OB R Tl ot o —
H W5 TLRY A rs352140, 15164640, rs187084 41
MM, B TLRY 3 H rs352140,rs164640 i
FE R A3 A7 B S S R Ay A b3, 2 R G L
(P>>0.05), 1M rs187084 K& 3L M & T.C %
PEEE R A L, 22 B it 3 L (P <<0. 05) , H X
M2 R e 2 T 2 1 B OL Y C S5 A7 58 R 43 A 6 B
BT EA SN, #H— %M 0 logistic | IH 4847
B 25 W] rs187084 fii g CC K A ELE F 2 H
i CoxAL6 BRI R, CC HEH A AR ZE TT
F DR RN B HOR KU A 2. 552 f%, & TT+TC KX A
B SRR RURS: 1. 824 %, %M TLRO & rs187084 fif
FIER 281 CoxA16 BT & LR 77 76 58 K Bk,
{ELAS I 58 98 AR 95 191 s 0 FLOE R 4T 2 R & 19 4y
25 MT . Ja SR iR A R IR AR 5L R R R
TLRY R K Z 8PS CoxAl6 JEYy T2 195 A 56 M1
A

25 FRTiR . CoxAl6 BT & % & L 1L-6 . IFN-a,
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