Oct. 2020, 40(5)

SR L LR Laboratory Animal and Comparative Medicine 449

doi:10.3969/j.issn.1674-5817.2020.05.015

MpiEfmEr 71 BUBUR AL H K e s e M A SR R

BT, BT, KA
(B E A At B 2 1 [ 2 A 4 BF 0 Pt % AR b, L% 650118)

[H8E] MmiEmFT71%E (enterovirus 71, EV71) £ 22 BMERFREL AL, 7|4
FR ORI BRBIRZL —, LRFEANEZ RGN IRR, dotP 2R, 20T, 2%
BN I b, BRAREVILHARERERGOEZ LT, BEREFHYFLEHKR
AU B S S5 RRL % R T A H . AT EVTL A SR ALE] . S5 B AR S S5 R P 77 1 6 S 4 5%
BA R R ATIRE, ARNFR EVTL R0 L H.

[£827] M mFE 7T1R,, ARG, S EE; LERM

[FESES] Q95-33 [XHFRER] A [XE4 5] 1674-5817(2020)05-0449-07

Wyi& % TE 71 % Centerovirus 71, EV71) &
FAR IR/ RNA W88, O, J& Tkt
g eI, S IE AR . EVTL IR KA
7.4 kb, Pyl 5'-UTR A1 3-UTR, i)
B— [P TT I AE, "2 REH; M2 RE
{1 T 7 R 75 R KR, T2k 4N B
KELGHEAVPL~VPA 7 ANIELHEA
(2A~2C, 3A~3D), HHVPL, VP2, VP3 #
#% TR EEARSTIAMI, VP4 BT Py, HilH ek
EFRIEANT T VPL~VP3U, EVT712E5E T LN
J5i (hand, foot and mouth disease, HFMD) [¥]
FER A2 —. HFMD EEEEES5 S LR L
H2, T P TE 9 A R ) B A A
EV7LEGG R HFMD, BR T T2 EERAL, iE
RE BN RGN, WA PEPEN KM T

(ks B #A] 2020-03-23

[(BE£WMB] ~mMAREAAFTT-E 1R (2017HCO019,
2018HBO71); ~F 2R WA R AR A A
7710 H (D-2018026); B W T RHL %15 H
(2019-1-R24483)

[MEZ RI/Y] Witk (1994 —), %, WiHAFsT A, W57 9%
JEAEYE . E-mail: 1758651731@qg.com

[BIE1EE] A (961 —), B, M-S, HF5¢7m: A
Y50 SR ST B S
E-mail: djj @imbcams.com.cn

Wige . THEMmBER . Sthsh g v RS,
LI AR A e ¥, FiE A 1981 A
B RILHFMD B, At wdbsE LA
I RIE, kX 1987 F &L EVT1 AT,
1998 FEIR E S84 KA EVTL 51k (1) G4 Al
JRLIZ T WA 99 58 2R R AT, A6 6 AT 10 H PR IAT
o, JLHRIE) 129 106 91, HLHh EUAE i 405 4,
T 78 4, FETHHIKZ A 5 % LU LM,
[ 2008 “EJT 4 HFMD &9 % 215845 LT,
2013~2014 P YK B etk , 14 %1 70.03/10 /51,
SR, H AT T EVTL W] AR 48 R 40 1) 350
MU AN A SOk EV 71 (8005 WL K e
RNV EIEAT 25, 4 e EVTL HAE
(1RO A W M 2 ) I R A A B A 4l

1 BmALE

EV7L AR AAE T, AWK = A4 L g ik
T BRI EE 6 B BE 0 BT SO — U0 1 A
fE. HNUAGRIE %, EVTLI ANRIRELE. T,
PR, EEESE RS e, SMUIEIR, 5IR™ E N
A, IR R IN KB WE A BT 28 W 48 I TR 1k
RS . AR YEPE R K I 2 st 28 I PRI R0 L
AT o DU 20 219 A2 e o ", oK
EV 71 0] Ge i i he B dE AN ph 2 R 48, Bl A



450 SIS LA % Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

Pl A 28 (10 b 5 o 308 1 il 2% 1) 5 K E N . EDRE
HFMD 37 1% & i, e 38T, At
FURM, B NG EV 71 )5 n] i e fh A 7
H i TEAE ey ) L AL ILBUR B,
11 EV71 BRI HE R LG BUR L H

H iy HFM D gl 445 74 3= B4 5 BALB/c /M il
A ICR /NRUBEAY . Gz B P /N R AL,
R B AR S BRI B RS . Caine 5519 Rl T g 57
T G B B B /N BRSO R S VS 3 A SR
et/ I R G AR, R Ik B A e
FFET, 73 18 A A K fh 22 2R 40P 34 Re A
FPREEA. EVTLEEMERE &P, RIK
HEURZ I N B EFE T EVTL G/
BRI, EV 71 A7 7 HAK 1 28 2R S 109 A2 0
£, &7~ EVTL ] HEE PR AE R 458 (CNS)
Bifhio Lin 25005 it 6f EV 71 EYLBET ) LI 7 iR
BRI, o 52 T AR ORI BRI, S
KGRI L, PP ol IAGE, TR
WE™ A2 8. AT T PSR e CNS
KILEVTL M RIEAAAE. Khong ZE085E it [ Ik i&
PRGN U, Z AN PE SR AG129 /)
HE IR AA R S R T, g T K G R T s I % 1)
AR AR R R B B . Liou S504TH
i EV7L1 G Z A / BUST B T A RESE, (HAE
JULPA R A R I 31995 2 RNA BRER (5, XAEH
i RN 2 TP A A R G0 P S o H o S 1 7
W, X3 WRE e A A A th AR A 22 R G
SUET, MAZNLR AN . A 2% 1s-1e
HEN EV 7L A2 AN 5 1] R 1 38 1) 4l 5832 i
#E M CNS, XThES EVTL HAIE M4 Kow
BARFEAA K. Fu 2070 I/ R Se 58 A
SE, PRI B AT M SIE T et EVTL B
CNS Y F 270 8 T3 I G i BOR FUAR 2
N, R Z M AR T, Bk T Gl
SRR, FEZ AR . A1 CDA4,
CD8. T4l HARRM (NK) 4 ffusEds . 7
T2 s L, I R R S VAR 40 A
%10 (IL-10). IL-13 FIFH# % -v (IFEN-7)
FEAE LSO A B 4 FE, 3 BOVLAA 16 S % D) fig
TR, A IE. Kk, xFEVT71 BURHLE T
RANRR G R T HAE B Z IRIT .

12 EV71 BRxf 4R 4 Afi7k B B9 BUm AL 51

Dong %08l d i # ik IPIGE RS R Y 3~3.5
SR, WIS T EVTL BRI, BheTik
HRRE AR . R R G0 HH S R B KA, RN A il
AU R L PR TG N 58 A YR v S
Mo AU I HFMD 3 LSBT 32 3R
Rl —, AR PR Il A e 1) A 2 e — AN B A= 19
PAHERE, 3ELH CNS #ifjn e &, 14
WRZE . RS R TS G B4 S g B
R R, BV 7L G il 41 2R I A il 7 1
VAN Lo E R = S it 11| NP Sl = YN R S o |
EV7L A, 53 A0 20 20055 RIS A 06 I i 4%
PERGCAR, 2545 il K i A e R R B 2 SR
B R . 2. RERALL B i A [
ZIREIIILZDL, I EV 7L YL 1 il K i S
PHEEYEPERS 30 AERUR G A A
G g, R T HFMD BEAOF LS
NERBAREIR, s Bl W RATE 54
Pr DL LA MEIRTE . A 48 1t 40 i 322 v 5
AR . W RIS, EV 7L IS AT
PR YA 7K M ) A I ML T e A& EV 7L R CNS
Jei FER MM 98, 38 AW T SR A S AR A 1
REZRTL, WA NIRRT B AP N Ay, I
HOLA I I (B BR%E. EHE RIRES &
FREME, SN s, WS S
JEARA, SRk i T SR =, AR PR R
HENMAEER s — 77 T Al =B 40 1055 PR A R i T 2
JEE e, R AR R B Tl A 2B, T T
it ATt s 5 — 75 THI 0L 98 o o 0 0L P 52 4 P 4%
P, AR A RS PR BT CUn SR 231K
) RER, Al WS R, KR
EAANE, TR nE .

Liao 2525 T EV7L G/ N, 7724
— 38R MET, W IL-6. IL-10 F1IFN-Y. Chen
SRR R I, EV 71 FAE S PR (1
20 i ] AR 28 TR TR R A, AR 26 TR Tt 5
IR DG NIEWEGEARGH Mo 25 7098 15 S e (1) 4 1
TR A T 1L-64 1L-12 FRR LN T o
(TNFoR4, Wnf i AT 41/, E g4 fu
AN AL A0 AL R T, Wl TNFou FTE
A TR ANHIR - 7129, JnSEREEST | EVTLIRGL)



Oct. 2020, 40(5)

SIS L% Laboratory Animal and Comparative Medicine 451

ANRUBEAY, RDLEVTL S G, ANEU R . il
FE B8 UL 38R DA A M R 2R S A
PESRAE, L/ IL-4. 1IL-5. 1L-13 F1 TNFo
AKAPTE e AR T ORI 1R A HLAAR )
Yo i 52 7= A E IR, ARSE S [ EVTL BE S
FHHT-MEEGER . EVTLI NEHUA)S, &k
W B R ThREM T 454, S RMET)
REZ ML, BT EUM P ENG AR & 4.
W, 6] ERE A T A R PR KR AT T
BT EFEYT, s PRIKEVTL EILE.

2 EV71EESIFMES RIERLN

] A 4 952 A ML AR AR 73 AN AR (1) 58— 1E B
4, WEEANRIE, SN2k (pattern-
recognition receptors, PRR) i Toll F£524k
(Toll-like receptors, TLR). #4H 7% 3 (1) 5E A
[ B2 4A[retinoid acid-induciblegene I (RIG- 1) -
like receptors, RLR]RAI, oG FH % R4,
A= AR gl O R - T 58, A ag AT
LG RR . Lel FPIRETURIL, 1 EVT71 HAE
JRGLI, T ARG, ARG fL PR 7oK
Sr I, XA G SNV KA. Khong 45
RIS PEHFA T AGL29 /N T AR T A
PO SZARIS, A a0 I s v S R 1 A B g R
NG N EVTL, SZIGR /N AR FE T R I
B AR o R 8 22 19 B B G U HL I T
R, WU [ A S g5 2 HAA P00 25 2 4e 1)
ey, AL PRRIE, 774 TH0%, PRR
(& TLRFIRIG- 1) Il i PRSI RIS A2 199 55
IR, SRR EA, WS — RG99k
N, Gk T RFHBEAE KRBT/, WhoR
KW, IFN-o MRIAHE 22 FRIC EVTL MG E,

A R T 2 A2 s, W
M. NK 4ifs. BARRG T (NKT) 4
J. YOT 40U BL 40fUsE. K EV71 EAEMRH
{14 075 M0 8 V0 6 A 0 3 € 6% 1L-64 1L-10,
IL-13. TNFo.. IL-1p Al 1L-8 Z{E N MK ER M
BRI T R PR 7 1) S 1 v 12892, TLR AT RLR I
T 699 JsUFH 562> T4 2 (pathogen-associated

molecular patterns, PAMP) [#JiH 51, fili % it
WA G, WOSHE S, TR
AL EE 108 (mitogen-activated protein kinase,
MAPK). 5% T xB (NF-xB). TANK %
GE N 1- THR TR T 315 5 B O,
#H 1 (activator proteinl, AP-1) {55 i@,
EV7L1 YL, FEimne T, TAKLZGEH 1
(TAK1-binding protein 1, TABL) AEZ{f | B ¥4
i (I kB kinase, |KK) S&Wwimgit, &5
WS NF-xB FTAP-1, Py 24y m] iy 28 MR -1 (1)
BEDR s FR4, [WIF2E 1L-6. 1L-8 F IL-1P
KMARRYER T, LA EVTL Y. HFILRM,
M EVTLANRES, TLRIMISHZETIRRE S TS
TIR &tk Bk T- (TRIF), &Z %
W RUHE T ALK i 1 (TAK D),
M IKKo IKKP BRI, 5254 NF-xB,
M5 MyD88 AR (F 5 il #7540
MBI T M TR RAE, MTE] EVTL 525

Meng ZEBF 5T & DL, 76 EVTL BAE. EAE
A e S R 6 RO TR (1) 4 ) 100 R A 40
(PBMC) 1, 58 541 M KBRS RNA
(INCRNA) KA 72 e ik ek, ok IncRNA
LA B R PRV, #8275 IncRNA
TEEV 7L L[] A G i P 42 7 vt ] R 47 e 2
fth. BT EV7L B 5 Al R 4 [ A G g ) Y.
Z A EAE LA, 4k EVTL BUi it 2 %
)4 2 00 T B0 T AR 1 SRR AR, 0 B A
IR A BRI HESIE A . AR 7T
T EkE, Wi Liao &R A/ G W EV71
Pk (MP4) B4 7 HIE ICR /MR, R0
THE IR R IRIY EV 7L G LR PUR FAE
R, B F i VO B 25 B A T 40 B s B 0
(CPEs). JErHEHRIL. WHEEWHEE. IL-6
HTIL-8 17K, iE B = F & DY PR 28 1 G R 2
PREE ZR G593 1528 v BLAT e 28 0 G 8 1 1 R
FBEMITEE R, L NF-xB I % k1 k]
DL EV7L . Wk, B EVTL RS
W1 G 5 I IS T AR O, A0 G e
WA THEERATAR, ISR ERAITEVTL
TR 1 RS T T A S S S BRI 1T S



452 SRS LA S+ Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

3 EV71 B5| A ENERE

THEEAZ AT, PTF5 RBUAR A3 Y 1
FE, B4 T 40T 40 e 5 B 4 A 3 1
W e, FEEEMCERE Ve T 40 S A0 R 5 e iz
BN, DARAKSE B 40 B 7= AR M I B A R 4 e
eV, IRBNERIE RN H M. AR, 14
JER G Y BB S /N B S — R EV 72 St A
idk, TTLATE B el = (1) C57BL/6 K i/ fil
B AN RBOER AN L b s s E. T
A M SR 1A 100 2 PRe e R p R, AR A Bh v
T4l (Th) ek REF T PR 42 52 40
(APC) RIXFEHLMAEMLEEGHE (MHC)
M&Hih, Thl @i IFN-Y %3 B0
(macrophages, M &) ik laPili, 1 Th2 i@
IEIL-4%FM & 1 B4 i | adit )5 28 e IE 1 5 1E A,
XS HUIR BE G N AT R R, 40 BRI T 40 e
LKL CD8, XK LU MHC 1 26841
SR B A AR PR TEPUIR, AR A B e AR
AAER, HEAT % B B

XFTEEAORE TR, G V7L Al 98 1
Sl NK giff. CD3*T 40 o S5k 4 ok b, x)
BUAR G 92 | = AE AR . B 41 il A AL Rk
MHC T 25405, 1 HERER % B 1 MHC 1124
PUE, BYIMIEHIM MHC IR EB IS T
A MAH B OMERT R EEAER, A, 25 B4
A Sy i A A R s e Db AR . Bl SR T 1)
CD40 5 T 40 ffu % 1fi (1) CD4OL 2Bk, fEi%s S B 4
M ez 2, (e JEZH MU R 7R . Johnson 2144
WEIERI, BZ IFN ) AG129 /MR, tEEr™=4:
BRI 20 s o B, JEVAHBIE T
L C—FPFr G CDAT 40 RE TTh), 7Ediik
PR R R R, T I R E
Bh B 4 a3, sr4k, 4k S5 BIHUArE A ik
WPV, FHTURY, Thl i Th2 4
BEAR, DI A e B AR, TR B A AR
HFMD & Ji& M3 ZHLH 2 —13. Imura 25449k
L, F TR IE I EV 7L BT B g0 % AR
FERERI/INR, A s N U S T T AR K
AR, K2 E e N BRAETE, TG ARAE
ARECAH ZUm B2 800, Gy /N BRI 2 52 51 B 12

R ARBE AN B2, A RN G
FE EVTLIRREEFE P A i, — &l Dy IRl 4
RIS AT B, I E AT 20, EAHRE W .

4 EEM

O P 2 W (A R EV 71 e ] i
HFMD s 0 757%, B i B B 22k B e 2
EYEIEHT (AIMBCAMS) FLdb 5UREY AE Wy
mARAT (Inovac) BEAM EVTL KGN 2
IR s R M TTE T A A RS KOG
P ARG EERIA M B RERORL (VLP) B
MR 75 1 21k 10 VPL TSR 0, A AR
—ROER N B S .

EV 71K P P 0 1R R T R s (I TR AE
FE Wi bR, HA RF I Gy bR Ve A s AR AR e
PE, S s R E XY ER. EVTL
P Ve DR T G Dk B N AR T AR A TR R v ST,
R E N I PR 1 2K 3% 98 1 40 44 FH 0 A Ok 2 i A
7. Bek ZElelxt ] Cda v A # k] 45 (1) 2 Fh G
REW AT /N R RS 09T, S5 R o, /DR
Folr 2 Tz i 3~5 & J 57 Ak i BE (1) 19G 4 A
JEPX) CA R B3 WA BRI TP A HLAA. BEAh, T
TR B3 WA EV7L Bk i kk (MP-26M)
(Bt o AR 43 i AT AR B B AR IR B L= 2R (1)
T AR TR BT e 49 DAAENS . BOA A B Al
PRSI, PR G g% N2 6 15 ThREE B IRy
WA AR T EE/ER . Chou 2547 F IS I K
T TRTEV TLREIE S5 /N BRURT 5 LS ey 7K P (1) 90 B
MUk, RSP RGE, HEAY E mmE =
XU EE EV 7L 10/ BB (1 BOE B

EV7LKG 3% B AL ah ) SEge b BT R 1) ez
e, I AR R B B B A T BRI T K
Pt o JWIIATRIIBERIERAFRIEN VLP T 3/
B A AR S B A0 B G e, 0N R — s IR
PrRE S, HEEBRZ VLP 28 XA ot eel,
Foo ZEME I WY EVTL I T 41 fu AN B 4 fa A7,
FRIIM VPL S e tH 3ANRAT,  HLSCH 45 AlE
YK 3 ANRALI T LML HE CDA'T 40504k, 77
A KB IL-2 AT IFN-Y. Lin 28505 F 1 461 VLP
RE v BRI, SR EoR, VLPEEHA EV71 K
TR TR AT KRBT EVTL Bidk, B



Oct. 2020, 40(5)

SIS S LA ¥ Laboratory Animal and Comparative Medicine 453

ST HMFN B 4HHi%F, (HVLP BT mh
MPLAATG BART EVTL KA iE4l, TTHEE VLP
VPL MG KRR 2 5. AR
EV7L 5 =i R Y, 570G SR
AL, AHREATTAE SR B T RIIK IR
KiE, S BB AT AN A2 3046 BERT £ 5 (1 BRI
VPLEHRIRAL EERENX, HE1ERPR ST
AL AW T, B S i 4 R W LR A
VPL VA P Vi B A — o 18 e g J 152591, HOK
W5 Aty i Hh Rk ¥ VPL B R G 58 Ak R RELE /D
U N5 R B RN, A AR BY T 4H fu s
Wi, S ACE I IL-10 AT IFN-Y, /N A
—ERPER . Liu ORI, H EVTL #
R DK 11 g 3 45 B 11 8 1 S 2 mT DAL /N B
B2 Btk EVTL &S, DLW HEMD %
APV GBI R B T LAl

5 RE

AR, KT EVTL BURHLHI AL 5% [ N 7
MO AW T — il . XEITMN
EV71 ki T3 % V. EV71 i NF-xB 155
W EVTL 5 RN G 40 M AH BAFE FH A5 7 10
EV7151E L [E s REZ MK RUAT TIHRA
IR [FIE, EVTL G 45l R 52 21
RNA FIEIE52m; #-Iik i T EVTL 3L
P I AR R OB IR A 0 T B0 B A AR AR, IX
b T AN 25 ) i R A R HE B

HAR H A EVTL I S T 1R Kk
Ji&, AH EV 71 Qe HRE B 1 G R AT HL I A&
Bt 2% P 28 ZR G0 RRBAIL 458 1) R R S W .

i EV LIRS B A -5 1 3 20 M 1) e 3 S L
il ORFIK L i) LK) el R AT Bh T 0 EV 7L BUAE R
AR R B B e L i

Sk

[1] McMinn PC. An overview of the evolution of enterovirus
71 anditsclinical and public health significance[J]. FEMS
Microbiol Rev, 2002, 26(1):91-107.

[2] BNV, VIR, AR, 4. 2015—20164E RN Jitelx

T VR HAT I 2 R S S L] R i 2%,
2017, 21(7):732-736.

[3] Huang CC, LiuCC, Chang YC, et a. Neurologic complica-
tionsin children with enterovirus 71 infection[J]. N Engl J
Med, 1999, 341(13):936-942.

[4] Liu CC, Tseng HW, Wang SM, et al. An outbreak of
enterovirus 71 infection in Taiwan, 1998: Epidemiologic
and clinical mani-festations]J]. J Clin Virol, 2000, 17(1):
23-30.

[5] 2=, 258k, LHEAS, 4%, 2008—2014 4 K f T2
T I 7 AR T DR K22 2R (R B IR),
2018, 38(3):380-385.

[6] SunL,WenH, Wang Z. Research into the pathogenicity of
enterovirus 71[J]. Bing Du Xue Bao, 2015, 31(2):192-196.

[7] OngKC, Wong KT. Understanding enterovirus 71 neuro-
pathogenesis and its impact on other neurotropic entero-
virusesJ]. Brain Pathol, 2015, 25(5):614-624.

[8] YangQ,DingJ, CaoJ, etd. Epidemiologica and etiological
characteristics of hand, foot, and mouth disease in Wuhan,
Chinafrom 2012 to 2013: Outbreaks of coxsackie viruses
A10[J). Med Viral, 2015, 87(6):954-960.

[9] CaneEA, Partidos CD, Santangelo JD, et al. Adaptation of
enterovirus 71 to adult interferon deficient mice{J]. PLoS
One, 2013, 8:€59501

[10] 4%, 57, dutl, & Moy 25 7124 R g Jo A1 2000 BE i
SIS ESEHT) LRI, 2013, 28(7):540-542.

[11] Lin YW, Chang KC, Kao CM, et a. Lymphocyte and
antibody responses reduce enterovirus EV 71 lethality in
mice by decreasing tissue viral loads[J]. J Virol, 2009, 83
(13):6477-6183.

[12] BT, s, ¥ K, 5. i ee 7100 i 98 22 4))
JU R oA SR HLRI[). V5P 2%, 2012, 28
(2):85-88, 91.

[13] Khong WX, Yan B, Yeo H, et a. A non-mouse-adapted
enterovirus 71 (EV 71) strain exhibits neurotropism, causing
neurologica manifestationsinanovel mousemodd of EV71
infection[J]. J Virol, 2012, 86(4):2121-2131.

[14] Liou AT, Wu SY, Liao CC, et a. A new animal model
containing human SCARB2 and lacking stat-1 is highly
susceptible to EV71[J]. Sci Rep, 2016, 6:31151.

[15] TengS,Wei Y, Zhao SY, et d. Intestina detoxificationtime
of hand-foot-and-mouth disease in children with EV71
infection and the related factors[J]. World J Pediatr, 2015,
11(4):380-385.

[16] Wong KT, Munisamy B, Ong KC, et a. The distribution
of inflammation and virus in human enterovirus 71
encephalomyelitis suggests possible vira spread by neural
pathways [J]. Neuropathol Exp Neurol, 2008, 67(2):162-



454 SIS LA % Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

169.

[17] FuYC, Chi CS, Lin NN, et a. Comparison of heart failure
in children with enterovirus 71 rhombencephalitis and cats
with norepi-nephrine cardiotoxicity[J]. Pediatr Cardiol,
20086, 27(5):577-584.

[18] Dong CH, Wang JJ, Liu LD, et a. Optimized development
of acandidate strain of inactivated EV 71 vaccine and analy-
sis of its immunogenicity in rhesus monkeys[J]. Hum
Vaccin, 2010, 6(12):1028-1037.

[19] FTHER, A5 FF. EV 7L BEGLAR AR 22 Y5 M7 i A o fis
WIR[J). kAR LR, 2008, 26(12):1087-1090.

[20] E3), siese, #R1E, 55, EV7L nl B IL 4 vh ) i
(. 315, 2012, 33(1):7-13.

[21] B, B AR . EVTI R GSCEE T2 EL Wi IMFoudl e
[J]. B LREH#A, 2010, 37(2):199-202.

[22] Liao CC, Liou AT, Chang Y S, et a.Immunodeficient mouse
models with different disease profiles by in vivo infection
with the same clinical isolate of enterovirus 71[J]. JViral,
2014, 88(21):12485-12499.

[23] ChenCS,Yao YC,LinSC, etd. Retrogradeaxonal transport:
amajor transmission route of enterovirus 71 in mice[J]. J
Virol, 2007, 81(17):8996-9003.

[24] Chen LC, Yeh TM. Enterovirus 71 infection of human
immune cells induces the production of proinflammatory
cytokines [J]. J Biomed Lab Sci, 2009, 21: 82-90.

[25] Lin YW, Wang SW, Tung Y'Y, et a. Enterovirus 71 infection
of human dendritic cellqJ]. Exp Biol Med, 2009, 234:1166-
1173.

[26] Jin Y, Zhang C, Wang H, et a. Mast cells contribute to
Enterovirus 71 infection-induced pulmonary edemain
neonatal mice[J]. Lab Invest, 2018, 98(8):1039-1051.

[27] Lei X, Cui S, Zhao Z, et d. Etiology, pathogenesis, antivirds
and vaccines of hand, foot, and mouth disease[J]. Natl Sci
Rev, 2015, 2(3):268-284.

[28] Wang SM, Lei HY ,Yu CK, et a. Acute chemokine response
in the blood and cerebrospinal fluid of children with
enterovirus 71 associated brainstem encephalitis[J]. J
Infect Dis, 2008, 198(7):1002-1006.

[29] Zhang Y, Liu H, Wang L, et al. Comparative study of the
cytokine/chemokine response in children with differing
disease severity in enterovirus 71-induced hand, foot and
mouth disease[J]. PLoS One, 2013, 8(6):e67430.

[30] Chen Z, Li R, Xie Z, et a. IL-6, IL-10 and IL-13 are
associated with pathogenesisin children with Enterovirus
71 infection [J]. Int J Clin Exp Med, 2014, 7(9):2718-
2723

[31] Han J, Wang Y, Gan X, et a. Serum cytokine profiles of
children with human enterovirus 71 associated hand, foot

and mouth disease[J]. JMed Virol, 2014, 86(8):1377-1385.

[32] LeeJdY, Son M, Kang JH, et al. Serum interleukin-6 levels
as an indicator of aseptic meningitis among children with
enterovirus 71 induced hand, foot and mouth disease{J].
Postgrad Med, 2018, 130(2):258-263.

[33] Cao X. Self-regulation and cross-regulation of pattern-
recognition receptor signalling in health and disease{J]. Nat
Rev Immunol, 2016, 16(1):35-50.

[34] 7 LH, B IRAK FKIKAE TLR /-5 il i
P D RERTEE X[ e P2 R 240, 2012(2):109-115.

[35] Choi YJ, Im E, Pothoulakis C, et al. TRIF modulates TLR5
dependent responses by inducing proteolytic degradation
of TLR5[J]. IJBiol Chem, 2010, 285(28):21382-21390.

[36] Meng J, Yao Z, He Y, et a. Long non-coding RNA
expression profilesin different severity EV 71-infected hand
foot and mouth disease patients[J]. Biochem Biophys Res
Commun, 2017, 493(4):1594-1600.

[37] Liao YT, Wang SM, Chen SH. Anti-inflammatory and
antiviral effects of minocyclinein enterovirus 71 infections
[J]. Biomed Pharmacother, 2019, 118:1-10.

[38] Chen D, Tian X, Zou X, et a. Harmine,a small molecule
derived from naturd suorcesinhibits enterovirus 71 replication
by targeting NF-xb pathway[J].Int Immunopharmacol,
2018, 60:111-120.

[39] BRARIL. K4 A AR B A MRIETT /N LT H
HRIT R (). IRAREE 2 T A2, 2012, 19(11):1913-1914.

[40] XU, 4575, U5, 4. R N e kel FvayT T2 X
it N A LT ROER[J]. 4 RHEE 2, 2012,
15 (30):3516-3518.

[41] Johnson AJ, Roehrig JT . New mousemodel for denguevirus
vaccine testing[J]. J Virol, 1999, 73(1):783-786.

[42] Zhang X, Ing S, Fraser A, et al. Follicular helper T cells: New
insights into mechanisms of autoimmune diseases[J].
Ochsner J, 2013, 13(1):131-139.

[43] X Je, SN, BRIR, 45, A 2 A T R e
# 1 EV71VPL EALGTSR S T/ S 5 o).
rp A S BG R AR 8522 4k, 2013, 279(6):410-412.

[44] ImuraA, SudakaY, Takashino A, et a. Development of an
enterovirus 71 vaccine efficacy test using human scavenger
receptor B2 transgenic micelJ]. Virology, 2020, 94(6):1-14.

[45] ©—F, B, w55 S A R e R i 2 71
RUREFE P 5 /0 BN M S 88 5 (R R[] o R AR
Y2k, 2012, 25(8):939-942.

[46] Bek EJ, Hussain KM, Phuektes P, et a.Formdin-inactivated
vaccine provokes cross-protective immunity in a mouse
model of human enterovirus 71 infection [J]. Vaccine, 2011,
29(29/30):4829-4838.

[47] Chou AH, Liu CC, Chang JY, et a. Formalin-Inactivated



Oct. 2020, 40(5)

SEE A S LIPS 2% Laboratory Animal and Comparative Medicine 455

EV 71 vaccine candidate induced cross-neutralizing
antibody against subgenotypes B1, B4, B5 and C4A in
adult volunteers]J]. PLoS One, 2013, 8(11):€79783.

[48] Chung YC, Ho MS, Wu JC, et a. Immunization with
virus-like particles of enterovirus 71 elicits potent immune
responses and protects mice against lethal challenge[J].
Vaccine, 2008, 26(15):1855-1862.

[49] Foo DG, Alinso S, Phoon MC, et al. Identification of
neutralizing linear epitopes from the VP1 capsid protein of
enterovirus 71 using synthetic peptides[J]. Virus Res, 2007,
125(1):61-68.

[50] LinYL, YuCl,HuYC, etdl. Enterovirustype 71 neutralizing
antibodies in the serum of macaque monkeys immunized
with EV71 virus-like particles]J].Vaccine, 2012, 30(7):
1305-1312.

[51] Wang YF, Yu CK. Animal models of enterovirus 71
infection: applications and limitations[J]. J Biomed Sci,
2014, 21(1):31-41.

[52] Chen HF, Chang MH, Chiang BL, et a. Oral immunization
of mice using transgenic tomato fruit expressing VPL protein
from enterovirus 71[J]. Vaccine, 2006, 24 (15):2944-2951.

[53] Premanand B, Prabakaran M, Kiener TK, et al. Recombinant
baculovirus associated with bilosomes as an oral vaccine
candidate against EV71 infection in mice[J]. PLoS One,
2013, 8(2):€55536.

[54] Wang M, Jiang S, Wang Y. Recombinant VP1 protein
expressed in Pichia pastoris induces protective immune
responses against EV71 in mice[J]. Biophys Res Commun,
2013, 430(1):387-393.

[55] Zhang J, Dong M, Jiang B. et a. Antigentic characteristics
of the complete and truncated capsidproteh VP1 of
enterovirus 71[J]. Virus Res, 2012, 167(2):337-342.

[56] Liu J, Zhao B, Xue L, et a. Immunization with afusion
protein vaccine candidate generated from truncated
peptides of human enterovirus 71 protects mice from lethal
enterovirus 71 infectiong[J]. Virol J, 2020, 17(1):1-9.

Progressin Pathogenesis and | mmune Response of Enterovirus 71

SHI Meiyan, LU Caixig, DAI Jigie
(Tree Shrew Germplasm Resource Center, Institute of Medical Biology,
Chinese Academy of Medicine Sciences & Peking Union Medical College, Kunming 650118, China)

Corespondence to: DAI Jigjie, djj@imbcams.com.cn

[Abstract]

Enterovirus 71 (EV 71) mainly infects humans through the gastrointestinal or respiratory

tracts, which is one of the main pathogens of hand, foot and mouth disease. It can a so cause neurological
diseases such as neurogenic pulmonary edema and even death, threatening the safety of infants
and young children. Although the whole-virus inactivated vaccine of EV71 has been marketed,
the pathogenesis and immune response of complications caused by its infection have not been fully
clarified. This article reviews the pathogenesis, immune response and immunogenicity response of
EV71, which will pave the way for further research on EV71.
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