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[HHZE] HE WIS Toll 24K (TLRs) P TLR3-1377C/T i f5 K2 £ 8540 K TLR3 ik k5 L #
Ml EE 71 T (EVT1) MR BEZENCR, Fik W EVT1EGLEIL 187 6 (kiR 41 59 SR JC K 4 41
128 i ) 5 [T HAME RS JLE 232 B EA P 0T BRAIFS . SR FH 3R A iR F o FR A 1k BE i 2457 (PCR-RFLP )
J5%F TLR3-1377C/T FEN L S PESATRN, SR 1 ELISA R i3 TLR3 /K. G558 5 EV71 YL K4 2HAH
Fb, MR 4L TLR3-1377C/T 43 5, 3 IR 1 o3 A0 T S5 2 UK (1) 22 G GE 2478 L (P>0.05) o S5XFIRZHAI L,
EV71 B R 20 . TG I MK TLR3 ACF-1 1 2388 (P<0.05) , LATCRiAR A S (P<0.05) o FRRZA N
EV71 iR askEm TR 4] (P<0.01) o <1 Zei= 1 2% EVT1 BG4l . Joi4 2 LI L TLR3 /KT
PR AR R X TR 3 = (P<0.05 ) , Hi Jo R4 TLR3 /K@ FAIR AR B R 4 (P<0.05) o Mi#kH= 1%
LAY TLR3 WE T T <1 #4% (P<0.05) 5 JCIRi 41 M6 BALAY TLR3 WREETE <1 ¥ ai= 1 ¥ Lz 2250
Giite g L (P>0.05) o EVTIEEMRA, <1 & BILIhlm =1 %% (P<0.05) . it TLR3-1377C/
T 7SR 2850 S BV 9 AY % A G ARG . TLR3 AUk nl BE S B0 75 & il Al /8 s
FEHET EVT1 B9 A9 K . BILEVTL LR I TLR3 FIFRAA R AT RERHA IR R EHN &,
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Abstract: Objective To investigate the association of gene polymorphisms of Toll-like receptor 3 (TLR3)-1377C/
T and expression of TLR3 with the susceptibility to enterovirus 71 (EV71) encephalitis in children. Methods A total
of 187 children with EV71 infection (59 children in the encephalitis group and 128 in the non-encephalitis group) and
232 children who underwent physical examination were enrolled in the case-control study. Polymerase chain reaction-
restriction fragment length polymorphism was used to detect the TLR3-1377C/T gene polymorphisms. ELISA was
used to measure the serum level of TLR3. Results  There were no significant differences in the genotype and allele
frequencies of TLR3-1377C/T between the non-encephalitis group and the encephalitis group. Compared with the
control group, the encephalitis group and the non-encephalitis group had significant increases in the serum level of TLR3
(P<0.05), and the non-encephalitis group had the highest level (P<0.05). The encephalitis group had a significantly higher
EV71 viral load than the non-encephalitis group (P<0.01). The children aged <1 year or >1 year in the encephalitis group
and the non-encephalitis group had significant increases in the serum level of TLR3 compared with their counterparts in
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the control group (P<0.05), and the children aged <l year or >1 year in the non-encephalitis group had a significantly
higher serum level of TLR3 than those in the encephalitis group (P<0.05). In the encephalitis group, the children aged
>1 year had a significantly higher TLR3 concentration than those aged <1 year (P<0.05), and there were no significant
differences in the TLR3 concentration between the children aged >1 year and <1 year in the non-encephalitis group and

the control group. In the encephalitis group, the proportion of children aged <1 year was significantly higher than those

aged >1 year (P<0.05). Conclusions

The TLR3-1377C/T gene polymorphisms are not significantly associated with the

development of EV71 encephalitis. Low expression of TLR3 might weaken the inhibitory effect on virus replication and

promote the development of EV71 encephalitis. The deficiency in the expression of TLR3 in serum after EV71 infection

might be an important factor for the development of encephalitis in infants.

[Chin J Contemp Pediatr, 2017, 19(1): 39-43]
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F B [ %5 (hand, foot, and mouth disease,
HFMD ) J& JLEH WA GRS, H0AE HFMD
B %iE T 71 B Centerovirus 71, EV71) 55",
T EV7L HAAME 2, ZnlRP s,
i 282 e WL A 28 R G e B, 3
BE R EOCREMEGR A, EVT IS IR K
PR R e WA, (HIE, EVT1 R AMAR
B 255 i T B TR A SR 22 ] ) G R AR i
SZEVERFEM . WIFEERY], Toll #3214 (Toll-like
receptors, TLRs ) 7EJ 2 8% Gt Hh & #4751 68 Ho e i 45
VERT™, TLR3-1377C/T f a5 B 2350 5 2 Fh R
i B S e VB 5 DI OC T, {H TLR3-1377C/T
DS FZ2 25 5 I3 TLR3 Y35 7KF & EVTL ik
R oy M Z ) B AFTERIE, ARG, Rt
AT R TR A Tl B S oz BR v v B 2 285 1

( polymerase chain reaction-restricted fragment length
polymorphism, PCR-RFLP ) Kz i B¢ B 22 W B ) a2
( enzyme-linked immunosorbent assay, ELISA YT,
S TLR3-1377C/T HEDH 222544 K il i TLR3 /K-,
PO EVTL R B9 5 0L, Sy ] BERYEL [m)I6 )7
PEALIS KR
1 ARSI
1.1 ARINK
W 2015 4F 7 H % 2015 4F 9 A H 5 K2 M
JRTF Byt L BE B K B R IR BE B EVT1 2%
e (£8 RT-PCR GEMEEIESEMAET | FEME N
EV71REEIRFAPE ) L 187 i, 4% 0.6~3.9 %7,
AR 32 %, e fl. 271 il R
HIEM R, S R R A 59 B, 4FiE 0.6~3.5 4,
hALAERE 1.9 %, B 37 . 2 22 45 T R M
128 5], 4F#% 0.8~3.9 %, W i4FE# 3.7 %, 5 7944

1 49 B, EVTL INRIZWIFT G EVTL IR YL FRE e (]
I ARIR B R IR P, BRI E R ARG ) L#E 232 fil
VERXT BRAH, 4F#8 0.6~4.5 %, {7 4FEH% 3.6 %,
T 136 1], Zc 96 il xFRRZLEIL 2 WA 5
EV71 RGBS DI s, SEACAE AR A K i &
MOEY, W e 388 EVT1 ST mRIATE ., A4
NBEE RN BT 5 B DUR AR . EVT1 RG]
FUGT HRA TR0 S AR08 3 A b 1 22 S o ge it o
e

P 50 5012 24 H B EUE £ 2 EDTA
PUEEFRIK M 3mL

AWFEIE i B B B DL S, IR R
JLWE N R
1.2 EFE4H DNA 2B

U AT 42 EDTA HLéiin 2 mL, FJ IR 2
DNA $HOH & (KiEFEAEYAF ) #2HDNA,
PRAE ™ s G RN S U . SRR AN OO
{7 DNA (468 J &, A260/A280 £ 1.7~2.0
ZI), TR
1.3 TLR3-1377C/T i mEE & &M K 538

K PCR-RFLP %§ TLR3-1377C/T ( rs3775290 )
S E N R X RR Rl B U S R A Y/ D |

(5'-CCAGGCATAAAAAGCAATATG-3" 1 5-GGA

CCAAGGCAAAGGAGTTC-3') i I ¥ Sangon /£ ¥
HARHRAF S . PCRRWAZ: DNA 1 uL ,
RS 9945 0.5 ul, Buffer F 5 ul, Tag fiff 0.3 pL,
dANTP 0.5 pL, ZEIB/K 172 uL, HEASEEAR [ b ik
F M 25uL, PCR Y3 2 W 5% 14: 95 °C il &b B
Smin; 95°C7ZF 1 30s. 60°CiE K 30 s, 72°C 2L
60s, 335 NEFR; 72°CHEM 7 min, f# ] Tag [
fi 4k PCR 7= %), 2% BiRE W EE R L VK (100 mV
30min ) , SHMEECAUR R G0 RAE R EIR



ERCECE-BE ]
20174E 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.1
Jan. 2017

1.4 EV71 mEHEKLD

SR NG 1 1057 5 R G itk S 7 (fluorescent
quantitation reverse transcriptase polymerase chain
reaction , qRT-PCR) I #& EV71 J&& ¢ & )L 19 95
B AZME LR ¥ VLA JF 300 5% 5% 5 i cDNA,
AR P8 EV7L B VP BE B i 3 51 ) EVTL-S
(5'-GTTCTTAACTCACATAGCA-3', nucleotides 2643-
2661 ) 5 EV71-A ( 5“TTGACAAAAACTGAGGGTT-3',
nucleotides 29832965 ) , 4T PCR §" 1. 95 °C i kb
15 min; 95°C7ZEME 10s. 60°CIE K 60s., 72°C4E
130s, 40 MG, PR EEREHE: 1x10’
copies/uL. 1 x 10° copies/uL. 1x 10’ copies/uL Fll
1x 10" copies/plo fifi F Mx3000P £ 4 it 17 52 B 5
i RT-PCR. i #5481 45 SR e AR i) & 2 195
DUEARHETT 3 A AR A B RNA $5 DUB, AR5
bt DUECFE 5 10 BIXTEL (1ogl0 copies/ul ) KR o
1.5  IMF TLR3 iR BRI

XFEVTL G (A EVT1 ik 52 20 24 41,
TCHG 58 20 20 1 ) Ko % BEEH 44 5134 47 1l 75 TLR3
W BE AT I I 2% ZH BIF 58 X 42 9 4 EDTA $t B¢ I
I mL, >R ELISA i if % TLR3 & B2, ™4 i
A& (£E R & D AR ) #4EUH], TLR3 i
JINKG I B 47 0.1 ng/mL, R E A1) TLR3 #k &
xlbrEl 2, JF TR ARA A

1.6 SFit=aHh

K SPSS 8.0 Geit B/t T A dls Ab B, It
TORLRHIME + b2 (R+s) o, AR
KRB RN o THE TR LR T 250 HT
RS, THECRORHN ELECR ] K. P<0.05 K
ERAGIEE L.

2 #R

2.1 Hardy-Weinburg &1

X EVTL R Gy g K X BE 4] 1% TLR3-1377C/
T AVE A 5 5 R A5 P A R S {0 1 7 4
ZH HE A RS 18 73 A5 2 7745 Hardy-Weinberg 153 1% 7€ 1
('=5.92, P=0.051) , $ERARYMF5EN R EL&RE
AREMNE
22 HKHHETLRII77C/T i mEEHBEREMER
it

XA M, EVT1 YL ) TLR3-1377C/
T AN i 35 DX R G A1 B 86 Ao R DR B3R 1) 22 S T e 1t
2 W (¢°=0.199. 0.125, P>0.05) ; 5 EV71 &
TR AL, Mk 4L% TLR3-1377C/T v 5 5
PRI AR 53 A B S5 A e PRI 38 1Y) 22 SR IR e e 127 0 X
(%’=0.082. 0.056, P>0.05) . W 1,

1 BATLRIAI77C/T A mERBEREMERNSH (4] (%) ]

FE[A A EEE g
ZH n
CC CT TT C T
IR 232 82(35.3) 96(41.4) 54(23.3) 205(54.8) 169(45.2)
EV71 B4 187 65(34.8) 75(40.1) 47025.1) 260(56.0) 204(44.0)
Teh 4 4 128 45(35.1) 52(40.6) 31(242) 142(55.5) 114(44.5)
s e 4 59 22(37.3) 23(39.0) 14(23.7) 67(56.8) 51(43.2)

2.3 IMiE TLR3 KR MEH Fim S H =R
EV71 8Lk 4 40 S IO R 210 TLR3 /K444

XTHRZH T (P<0.01) , LATEHN R 4 ( P<0.01);

EV71 kiR s s s TR 4 (P<0.01) .

W3 2,

2.4 FHHRFRFEHKIMFE TLRI 7KFRIH N
ASTRVAE I 25 S 4 EVT1 0 9 25 0 G ki 48 20 1L

5 TLR3 7K - 4 %5 4H 0 % B8 4 38 5 (P<0.05) ,

(x+s)

X2 KAMFE TLRI RERFESHEHLE

2053 n TLR3 #J¥ (ng/ml) EV71 ji#EEkit
PO 44 15221 -
EV71 BTG R4 20 35.6 + 6.6° 32405
EV71 il 440 24 26.7 4.2 40+04"
F1ii 182.7 7.376
P1E <0.001 <0.001

FE: [TLR3] Toll B2 A&, a7m 5 XA HL#, P<0.01; bR
5 EVT1 YT R AL g, P<0.01,
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Horp JE G & 2H TLR3 7K - 85 T AH R 4R 88 119 figi 48
2 (P<0.05) o EV71 8% To G R 41 Je X B4 1
TLR3 ¥k 1E <1 ¥ 5= 1 & R ILAE N ZE R 5%
HEE S (P>0.05) 5 1 EV71 YRR A= 1 %
BILAY TLR3 W = T <1 & (P<0.05) . WL#E
3, EV71 YL R4 UL <1 ¥ K £ (=714,
P<0.05) , W34,

*3 BHEARFKRBIL TLR3 KFHILLE

(x+s, ng/mL)

215 n  TLR3KF  tff Py
X R 2H
<1 % 12 1
1.345 0.186
=1% 32 +
EV71 BYLTChG R 4L
<1% 7 31+7
: 1.718 0.092
=1% 13 37+6
EV71 441
<1 % 16
L 5667 <0.05
=1% 8 32 + 4™
FAH 44
Py <0.01

T [TLR3] Toll BE3ZAA a 7R 5 <1 % EVT 1RGNN R 4H b iz,
P<0.05; b= 1% EVT1EP IR R AL LES, P<0.05; ¢ 5
<1 FXFHRA LA, P<0.05; d 5= 1 ZXBAIE, P<0.05,

®4 EV71 BEMKRASTMRARFRD

[ (%) ]
251 n  <1% =1% Y PHi
EV71 BTG R4l 20 7(35)  13(65)
7.114  <0.05
EV71 44 24 16(67)  8(33)

3 itip

A RBF 5T F BT B e e EVT1 R
HRE I ] 1 K A v B T OCREVE T, T [ A A
RGAENR IR A ARG B 2 o, B
P2 ( pattern recognition receptor, PRR ) VE R
A7 S e PR s 7 S T I i SR B2 AR, Rk
TEZ R RIR e AL b, A [ A i v b B 44
Mo TLRs JEBFFEHEDI M PRR, TLRs )" {250
T ARPM ARG, WRpEUY)S TLRs iR
R R AR Gy AR, 2D OE TS

s, BSEoEE T, WEET B, T
YL R WA F LA TR -1 45, dE—H
A e R G L MR RAE L 7. &L 71
Fk ", S5 R N SRR

KEWFE R, TLR3-1377C/T {7 S IEH £ 248
PE5 HINT & EB J5 8 19 5 A 6 7, Liu %
5 BRIZ A AR TP E LR b X A AR e 2 51,
HY5B@ELRMRER N A G, 2R, Bz
JAE EVT1 G VR L S i ™ SRR Y G
RAZHA R EIL, EVT YRR 5
G 48 2H 55 LK) TLR3-1377C/T Ao i Jk PR 75 % 46 7 ik
oA 22 7 RG24 8 3, RRIZNL SRR £
SYESILE EVTL KR 0 & A T RETCA S

UL AR R KRS O & B, TLR3 7£ 1
295 TR 5 AL 1) S8 N 285 3 Bt k4 A
M, HAELET JE LA, Carty 45 ™ %31, TLR3
BE 7 I PR 22005 75 00 2 2 i d B g R (R P VE
{H Daffis 28 " BRFIEEI R P, TLR3 Hig /N BUR
PR P R, HAMNE MY e PR R,
P27 TLR3 X g 2 iR UL A R EH . A
KB, EVT1EGE LIS TLR3 AKSF- 58 1E 4 X
WETE, #2778 TLR3 25T EVT1 G S HLRM
A et . [RIRPARAF IR K B, EVTL 4
JLBY IS TLR3 KT EV71 G IO R 4L, i
EV71 RN B8 = T IO R4, 4875 82 1ML
KE S EKFE I REE & T EVTL A2 R
e, N E/KSF TLR3 A] REM 1o s 7 & i i 4 il
X EVT1L G E T, 5 Daffis 2 ™ 5 fiff
FHEAL,

g B =0 AR ILEVTL B R £
2R T B AE M HFMD, T4 LGN F 1 %
(S LTE ) K JE ki o . BT B 9 5, 35t BE 7k
ARG BAE . R A nT BB 5 A iy L [ e
(AR S PEAS BT 5%, T 8 45 B 8 1 3k o A i A
FRRE X 5 IR e R AL OC R 1 T AR 5 X
ANRIAEIE2H L3 1Y TLR3 AKSEAG I & 38, EV7L Hik
440 TLR3 K VAE 2L LA B F A% 1iAE EVT1
PRB IR EIL, AR E TLR3 K-
ZRTCGEI A, $ERTiE B JL TLR3 1y =4 2
RS IRHSE, HEMNSL )L EV71 L5 TLR3 ({3
TR AT BE 5| S X B A2 A0 B0 VR U, DA AR
T EVTL IR & A . 2 LIEAT 9% 5+ TLR3
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P A AN R AT RE SR R EVTL IR BN %
B2, ARYE B X% )L A & BL TLR3-
1377C/T f7 53N 2851 5 EVT1 YL K EVT1 ik
R ZIAAFTEAR A, (B EVT1 Y5 TLR3 MK
SPA] fE T | B E A AR AR P, AT
PR EVTL G % KA 2L EVTL L5 TLR3 1
LRI . AW 2R EVT1 s
J&5 TLR3 LS R RSB TRrn a8, x>
EV71 e FRe w9 n & A BAA B A,
AWFFEALER X TLR3 f)— A6 K7 b 47 T
ZANES T AFEABE S KA 1 I 3E TLR3 ¥
i, RRE T % TLR3 MG TR Bh A28k, ﬁ'ﬁﬂﬁéﬂi
RN B, AR ERTE TLR3 B 2380 &
IS EVTL B 9 BAHSCHE DT T 3fAs — 28 fa’MEE’J
R, {H TLR3 BYMERAVEF KL 5 R e 4 A
AP 2P KA A TIRAI 5T
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