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Relationship between serum miR-494,miR-155 expression and Th1/Th2 cytokines and
severity in children with Enterovirus 71 hand-foot-mouth disease”
XU Zhufu ,DING Baofa sWU Binbin ZWANG Xiaoling ,GAO Gaihong
Department o f Pediatrics s Hai'an Traditional Chinese Medicine Hospital of
Jiangsu Province, Hai'an ,Jiangsu 226600,China
Abstract: Objective To investigate the expression of serum microRNA (miR)-494 and miR-155 in chil-
dren with Enterovirus type 71 hand-foot-mouth disease (EV71-HFMD) ,and to analyze the clinical significance
of serum miR-494 and miR-155 in EV71-HFMD. Methods A total of 145 children with EV71-HFMD treated
in this hospital from May 2021 to May 2023 were selected. According to the severity of the disease,they were
divided into mild group (72 =281) and severe group (n=64). In addition, 73 healthy and disease-free children in
the hospital were included in the health group. Serum expression levels of miR-494 and miR-155 as well as
helper T cell 17 (Th17) ,regulatory T cell (Treg) and Th17/Treg in the three groups were detected and com-
pared. Pearson correlation analysis was used to analyze the correlation between the expression levels of serum
miR-494 ,miR-155, Th17 and Treg,as well as Th17/Treg. The clinical data of children with EV71-HFMD
were collected,and the factors influencing the severity of EV71-HFMD were analyzed by multivariate Logistic
regression model. Results Compared with healthy group,serum miR-494, miR-155,Th17 and Th17/Treg in
mild and severe groups were increased,and Treg were decreased (P <C0. 05). Compared with mild group,ser-
um miR-494, miR-155, Th17 and Th17/Treg in severe group were increased, and Treg was decreased (P <C
0. 05). Pearson correlation analysis showed that Th17 and Th17/Treg were positively correlated with the ex-

pression levels of serum miR-494 and miR-155,while Treg was negatively correlated with the expression lev-
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els of serum miR-494 and miR-155 (P <C0. 05). The peak temperature,duration of fever =3 d proportion and

eruption of isthmus in severe group were higher than those in mild group (P <C0. 05). Multivariate Logistic re-

gression results showed that the duration of fever =3 d,eruption in the isthmus,the high expression level of miR-
494 and the high expression level of miR-155 were risk factors for severe EV71-HFMD (P <C0. 05). Conclusion  Se-
rum miR-494 and miR-155 are abnormally elevated in children with EV71-HFMD, and the changes in their

levels are closely related to Th17/Treg imbalance. Increased expression levels of serum miR-494 and miR-155

are risk factors for severe EV71-HFMD.
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P 5 (3) A e RGN (O G IF A 92 PR
9 s (5D AT IATE B i R A& M 4 A D #il5; (6) A
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FEX((P>0.05, L% 1. FASH5IILERXEH%
BANRER., AMRCHES AR ESCHEE RS
HAL R AL S . LLSC2021-32)
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EV71-HFMD 4 145 86(59.31)  59(40.69) 3.21+0.95 3.264+1.04
fHERREA 73 39(53.42)  34(46.58) 3.35+1.24 3.39+1.16
X/t 0. 688 0.924 0. 838
P 0. 407 0. 356 0. 403
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cDNA , # 5t 2 i R A i 8% X R M (qPCRO I &
(EEFERCAFDREMEASE.95 °C,30 5,60 C,
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P R () AR RN A BR A /T A R 519 41
3 2,

x2 Ik =21
FH 5147 51
miR-494 E# 5" -TGAAGCCTGAATGGCTTCGT-3'
JZ 0 :5'-GTTAAGCGACTGTATGTGAG-3'
miR-155 1 :5-GATCACTCTAGTGGCCATTC-3'
S 1 :5'-AGCAGCTAGACCATGTACTG-3'
U6 E 5 -TTGGAGCCGCATACACGAA-3'

0 :5'-AGCACCTTGCACATGGATA-3'
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BIEB ST R © s T, AR L
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TR 40 LU #C, FE 40 1% miR-494 . miR-155,Th17 4f
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1 B 4 73 1.1240. 32 0.9640. 21 2.2440.74 6.7141.13 0.3340.09
TAE 4 81 2.0940. 38" 1.5940. 38" 4.484+1. 06" 3.8020. 65° 1.1840. 56"
Eighs| 64 2.7740.51% 1.9340.43" 9.6341.59* 2.68=+0. 48" 3.59=+0. 63
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Th17 4il i 0.561 <0. 001 0.486 <0. 001
Treg 40 —0.559 <<0.001 —0.530 <20. 001
Th17/Treg 0.595 <0.001 0.617 <0. 001
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155 & #3k B EAE EVII-HFMD G H £ (P <
0.05), WLF 6,

%5 BREASEFEHABILGEREREE s Hn(X)]
5 BIEH (n=81) AL (n=64) xX:/t P
) 0.483 0.487
' 46(56.79) 40(62.50)
u 35(43.21) 24(37.50)
A () 0. 265 0. 606
<3 32(39.51) 28(43.75)
=3 49(60.49) 36(56. 25)
T (D 4.0241.31 3.6741.05 1. 740 0.084
PR IEAE (O 38.9140. 68 39.1640.73 —2.128 0.035
R ] (dD 6. 289 0.012
=3 43(53.09) 47(73.44)
<3 38(46.91) 17(26.56)
JaE A b, 2. 256 0.133
T 53(65. 43) 34(53.13)
AHT 28(34.57) 30(46. 88)
FEFLR SR 23(28.40) 22(34.38) 0.487 0.485
B IFE
I 0% 3 Je e 49(60. 49) 40(62. 50) 0.061 0. 805
SRR BH 10(12. 35) 11(17.19) 0.677 0.411
EB Ji% 2 4 15(18.52) 15(23. 44) 0.527 0.468
H I R 95 78(96.29) 61(95.31) 0. 087 0.768
B s
Bz 20(24.69) 22(34.38) 1.629 0. 202
% 41(50. 62) 35(54. 69) 0.237 0.626
92 36(44. 44) 20(31. 25) 2. 625 0. 105
BT AL
F-HB 66(81.48) 53(82. 81) 0.043 0. 836
2 58(71. 60) 52(81.25) 1.816 0.178
13 59(72. 84) 51(79.69) 0.916 0. 339
L g 23(28. 40) 22(34. 38) 0.597 0. 440
SR 36(44. 44) 29(45. 31) 0.011 0.917
Wi e F55 20(24.69) 29(45.31) 6.795 0. 009
CRP =10 mg/L 23(28.40) 13(20. 31) 1.251 0.263
PCT=0.05 pg/L 16(19.75) 10(15.63) 0.414 0.520
x6 S EE Logistic A E A4 EV71-HFMD F= & 18 B §9 % I F &
EEE D W A 8 SE Wald X* P OR 95%CI
igd — —0.070 0. 062 3.796 0. 045 — —
KA ] >=3d=1;<<3 d=0 0.739 0. 349 4,484 0.035 1.125 1.035~2. 436
A R 0 L RUE DR A A 0. 889 0.426 3.267 0.072 0. 086 0.549~1. 957
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Ex6 £ EE Logistic BB 44 EV/I-HFMD EERENZMEZ
Eiskan T B SE Wald X* P OR 95%CI
W e 58 115 925 H=1;J=0 0.521 0.227 5.107 <0. 001 1. 496 1.203~2. 046
miR-494 S RUE R AR 4 A 0. 441 0.195 5.115 <<0. 001 1.473 1.029~3. 341
miR-155 I S R{E T F i A 0. 605 0.263 5.292 <0. 001 1.506 1.264~3.012
T — RN HE .
3 i % P 3 i T S e R A R AR HA R E
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S 2P TR R h 8 R — s R R Y R
WA WoR B2 0 4 ) FAE 41 1 7 miR-494 . miR-
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5 1L-6 AT £ v (IFN-v) A9 IfiL 7 7K SF & 1F M 6.
WU 25 55 8w, A& miR-155 3 i 40 i) 3% {4
240 1 e i 8 A T UL 7 RO A R 4% AR 1 (PICALMD
AR EV-ATL B, bR g5 R Ui B miR-494
miR-155 ¥1Z 5 EV71-HFMD &4 5 % J&, Thl7
REZr Wb TL-17 . 1L-23 S KR RN+, KPRk
A5 T 2B RAE T A B B , Treg W Gy I
5P B R T AL A o g I A AR A R T
T L ELA G 5 100 TG B B e B9V R L TR YT ML G
PERGAS AW L EAEAL Th17 4008, Th17/
Treg T » T REJR BUZHLIATE EV71 B 5, Th17 4i
JfL 3 W R AR AR TR L S0TE 1SR R 05 NI 440 it 41 41
AT SN 5 AT 7™ A2 AR AP SN SR T, BILAAS 7™ A6 A e 4%
7K A 2 D g ol i KO 1 42 R TR, 3 SObL AR 7=
ARG . Treg 40 A4 ol /b U] 358 BA AL AA 5 28 %

WG I, S BOR T U R R A LR N EAE HEMD,

AW FT Pearson AH 4 Mrah B B/, Th17 40
K Th17/Treg 51l {E miR-494 ., miR-155 Fik K - 5
EA G, Treg 5 ML miR-494, miR-155 2 35 /K F &
R #8278 miR-494 . miR-155 7] i i3 % Th17/
Treg V-2 S5HLAR SR D BE A Y . Z 0 #a 25
SR IE . miR-494 MR IE S IF A E B a &
ik, H miR-494 @A 5 B UHE T B A Th17 4008 5
FL3E A &, & B m e T- I fE K &R, 3R 04
2B SR S, miR-155 76 JR #4E & e Kk, B
B Thl7/Treg W B F+ 5, &8 MWE T Je  — 3 KF
P R R, H OB A B A G I miR-155 &5
Th17/Treg W] REAH 5200 , {1 HF bR 55 5E i 155 E J . 72
EV71-HFMD ' miR-155 7] fig i i J#8%5 Treg/Th17
A 2 5 B S e 25 AL, AT A #F HEMD B & &
AWFFE S5 R Bon , HAE LM miR-494 . miR-155 & F
B9 . H 4 %2 W& Logistic [0 19 7 By 45 B &R,
miR-494 ¥ % ik & miR-155 & £ ik & S5 EVT1-
HFMD ™ 5 #2 B 19 fa 5 &= . = AR AL ] fg 2
miR-494 B %3k K miR-155 E #£ ik 5 Thl7/Treg %
AT O 52 M AL T 1Y) f 92 D RE 1 R 48 0E SO . A
A e 1 AR 4L . AT R 28 EV71-HFMD & L
MR & A e B2 Z L. Th17/Treg K i, 5 BOHLAK 19 BT
993 T B PE L) B 1 VTR 55 5 22 i A B TR - =2 ) ) A B
FHXT 4 i 5 20 20 38 B AS [R) R BE 00 45043, S 350 1%
| H AT & T miR-155-5p #8 4% Thl7/Treg F
i B ML 1 I 8 U0 R e . BE AR B 520, miR-155-5p
SiiBuR A EB/HE R P R R & s U NP R G E
11L-2 32 {45 8%, LA 4E 45 Treg 40 M 0 BE 9 35 4+ 58 I
P BTN EV71-HFMD L miR-155 £k
5 Th17/Treg K % YIAH C T BE S ALl A ¢, A&
WFFR 45 A0 7 AT [a] =3 d W e 38 95 4 2 &
#H EV71-HEMD ™5 #2 B 09 fa s [ & L 404 Jt R o &
TR [ 8 S W e 358 1 92 5 4 7 BRI B9 i o R HE 4R
il s 3 B N

A ST N B rfC B 5Y . HLAZ B0 AS 25 1 1 B
R T RS E B £ EVT1-HFMD 5L %R, T
Z b KA . i — PR miR-494 \miR-155 7E
EV71-HFMD B1EH . 3% miR-494 . miR-155 FikK
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