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[ Abstract ] Hand-foot-mouth disease (HFMD) is a common infectious disease caused by enterovirus in
children. It has a high incidence and can cause fatal complications such as pulmonary edema, myocarditis and
aseptic meningitis, seriously threatening the health of children. At present, some core problems such as the
pathogenesis of disease, the relationship between different genotypes of pathogenic viruses, the pharmacodynamic
evaluation methods, and the antiviral mechanism of drugs are still unclear. The construction of disease animal
models with simulation performance of human exposure is the key to solve the above problems. Researchers both at
home and abroad have established a variety of animal models for HFMD, of which enterovirus 71 (EV71) and

coxsackievirus A16 (CA16) are most common and most widely used. Both EV71 and CA16 are enterovirus A in
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picornavirus family, so they have similarities in terms of pathogenicity, infection and replication characteristics,
clinical symptoms caused by infection and immune response, but also have significant differences in age of
susceptibility, method of infection, as well as neurotoxicity, clinical symptoms and signs, and degree of tissue and
organ damage. Therefore, researchers shall select and establish proper animal models based on actual conditions,
which is critical to the reliability of the results. In this paper, the different types of HFMD animal models
established by EV71 and CA16 viruses were reviewed, especially on the species strains, virus strain types,
infection methods, and characteristics of viral infections in each model, and the characteristics and clinical
symptoms of HFMD induced by EV71 and CA16 were also investigated to provide reference for related research.
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Table 1 Animal models of HFMD infected with EV71 virus (2001—2018)
YR G FR 9o T R e o8/ LR AT 27 3k
BALB/¢ /R EV71 H # 3 HiE LR IR s T g1 & 3L RUB R BSOS R R R T S R M E R [13-14]
W AT IR WRBEME L 56
EV71-M5 # 2 JE U B, I R S O T 51K J5 B TE 7 slome e, T e L R RN . [16]
HEAT IR Yt Jio w357 R ARG 3095 B L DAL IA) 24 oo o R A
HEV71-26M #k 1 ~2 B B, I 5 L™ E B, B IR R R E R [17]
993 T IR DNA SZ I £ 58, AT 51 & 7 8 1 SR FEPE LR
EVT1 it K 53 LA LR, I U 5 5 T IR S R BB IR BE T N B R LI B Al (18]
=273 W AT IR 23R AE M M G BRI R LD IR B PR AR AT K
HEIEH
ICR /MR HEV71 4643 4 I H# R, O & R 31T 2 d /MR I B R A 4 ~ T d LR BORR R T ~ [20]
R 9 dJFFETT, L B B A R d ik O 40 i 5 v
EV71 MP4 7 B R R, O R AT 3 ~4 d /B IR Rl Y RRR O (RESE, AE S ~9 d 2]
R WFET:, HE 3% & )5 PO R ALIA 3 30K T R IR 5E
EV71-YN, # 1 ~2 B &7 R, k5 BN ARG TN B, I REROR  [22]
EV71 BJ09/07 ¥k 7 HE /N I R BOMTRE M EAE TR 1 e A, FLR R | R (23]
W I Y 100% , H: 17 2R F8ETE 25% ~35%
EV71-MMP4 1 LR I8 0 99 2 I BIF /N Ty B AN T R R N [24]
e HHAVE EVTL 0855 5 00 A
EV71-AY207648 7 BE LR B Y 5 T TE R 50X LR B A X bR I B EVTL, R [25]
e DL — 7 A2 B M AL A S 11 e A b 28 R
B S5 BB /1N B EV71-2876a b 3 ~4 Jii#% NOD/SCID /MR, St R AN A R A [26]
DK S IR RGIRAE RN G BORE R
EV71 # fk 10 JH %, A129 /N AG129 By IR YL B R AT I F 10 J, AT F T o g o 4 A [27]
B2 i VB K T S R J5 TR B 5 O, AN B S BTN 28 EVTL IR 5 Y
A1 28 1 il
A /N BLE Bz 2 Ji %, AG129 /MR, I8 JEE AT DR AR /N BRUOd B PE EVTL FE bR, NRAESE TR [28]

T EV71 5 bk

TEST | F s i A R g

IR HEAT I AR 5, o A AT I A 1 e
B B 9 e 2 g AL A

- 175 -



5525 455 8 FELEATFZERE Vol.25,No. 8
2019 4£ 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019
gZx1
YRR AR i R b A A RRYLTr ik YL R 27 ik
Hh 4 44 B EV71 FY-23 fk 3 AW, HEE S K MBS AR 8 RGBS AL A L By [34]
S T g WA ) RV S IR R
Y S Cc4 A FY- 3 ~3.5 B hRME, K VIR BReshE it g PR RS R ARk, £ [36]
23K-B,BrCr kARG B0 LWL R U EZSTve 17 T e LR
EVTL i JR 73 5~ 13 & Mk B, ME 4 BRI R B L TR R MM R [37]
Bk 77 e EBR B I /N B IR A IR A A e Y
A2l
EV71 Brer 6 ~ 17 % MEAEBR A , 5 Bk T ASCH BB A 9 JER R B, G % O R K b ik, [38]
75 g A A S R R A F BB L0 S 2 K R 2 IR O
S AE
EVT71 1 BR 43 1.8 ~ 3.8 kg Bk, B2 T iE fRAe RS 28 RS, LW RO B B T L R I [39]
Bk EIDIE WP T NI B2 IR P A EVTL TR R IR
QERTIE /3 EVTL GRSy 44 ~5 Wi kit 4T g Ao il g Mz RGBT A RE K A AR AE R, [41]
RS 2 B I AR 5 e
EV71 FY-23 #& 3 ~3.5 %, BN E EVT1 5 3 0]l i A R & A2 fh, e #L m R4 [42]
USRS TR FI 22 R G, 51 kT 2 R I PR A 22 0 BELRE R K
RAE
EV71 FY-23 #% GAEE Y EVTL 35 il WAL E [43]

B ER K O T | S8

€
G

BT AL R A R

2 CAl6 FhiptaEs

2.1 JPRUER TRZAR%™ @t 1 Bk CSTBL/
6J FLEF RO 15 B o M BFE 11 H /N BUSE B Bk
CA16-TS,CA16-TS ¥ 1] B/ B G B RR A ™ B 11
WLAISRBE , Bt 5 1R Jo 42 28 W B AER 22 50T, 0 98 A B3 X
N LA B 25 20 20 A T R I 5 2 B S TR AL
PR 45 2H A T A e e 1R ki, CAL6-TS YA R I
HH B ) Pl 22 0B T T R 2 B HE O G UL IR AR A TR D
FPE, MAO 2% CV-A16 IIfi JK 4> B #k BJCA08/
CAL6 38 1o il 7 49 7 A0 e 1 H % ICR 2L B &
FIE T AR AL Bl e e B 0 B AR 0, T R
FE 4 B L BRI U T, 40056 B2y e 4 8 2 AL kG A
S B, R BT L PR 20 2 ik 1 1) L W
S ECE R HURLG L™ IRFE . CoxA16 FIT S /I B
TR DR R Sh AT R ¥ R B W i 3R R
PH A RS Ak 2 B AR X 5 H AT Y /N BUE
Ritk—3. 25RO CAL6 CC024 ¥ 3 1 /i
Ji e Bt O 2O 1A A N SRR AT R 4 SRR
A FL R ZESE 3 R H B 4 Gk RAE IR , 4 ZAl R I
PRI IR Ay B AR DR, e Ja e 2L U LI B A LAY
LRUEWT S 20 SR A5 RN T L . B A 2 Ak 2 4 B
45 5 A T JUL PR 21 SR R A R R e B R, X
il S 20 2 A T A % R S 1

2.2 AREMAEA 2 TR R I 0 T O A I
PR, A o it T AR ORF IS R R ) CALl6 G20

- 176 -

T REIRSO0 WL DL 25 R0 A B A6 e SR B
A BT L W 22 A 2 B R A 2D 2 AT
TEMRAFTE , 52 WD UL 4 B B i R AT AR, R AT I R AR
b, HH G HE A B 22 240 MO A2 Ak, o B A% IR B 3 2
S S0 B o A G A, TR S 2l I R R R B 1 U
Gl PR I SR e 300 0 s PR AL 5O RS IS E
2.3 fEEBEAE E &L CAL6 I R4 B bk
28 G J Y AR A AR (4 ~ 5 ) A A (8 ~
10 Hi%) 245 (1 ~3 Hilg) @5 7 A FAER BT 2
Hsh PR, R LAk Bk B T 5 AT 2 iR
AR UARARLRS P B TR 3 2 P8 92 LA B ke BAVAE
AR X L R A IS A B A A 3R -6 (1L-6)
B IR SN F - (TNF-a ) B T — s P B9 T 5
o 21 B T S AL S R R 2 AR E Y
FEAS NN 1 ey 1) g 2 75 DL, 0 DA L &R 48 i 5
SCRENHRBYUR R 2 % 25 EEAL AR E W
Bz g Ja S B, CAL6 S5 A e A0k Ay | i 12 25 21
LIRS E R0, RO 8 AE A0 A=, i H A
JIFE 85 R UL B A TR S K B TR 92 R AL — /N
TR RETRYE AN, RO E 2 K A LT R BBV =
{4 JEE F) 5 B v R MR BN . CAL6 T A A5 80 i 35
IRt oA B 78 IR 5 3 0F 5T AT AR 57 B EVT 1 R
5 T A A A TR B B I A S B AR L DL
FEMER PR BEIER] T CAL6 g 85l A T 1



525 B4 8 1)
2019 44 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 8
Apr. ,2019

BB AL A 5 EVTL 3 AR, CAL6 — i &
IR B T 1 S A, 5 L S B IR
%,

2.4 FRAERLEL  WANG 257 F g 8 55 % CAL6
G20 25 5 [P WE LR e 6 ~ 8 A BB , D) 22 S B
W TR TR B Y R 12 Rk R S
AT T v R X i S T I 8 R IR A /N, BT B
Wy {9 1 T 7R 95 75 2R S5 3 ~ 9 d Py B EE I AE

£2 CAL6 FE &y HFMD 0448 B 5 (2012—2018 4F)

g W, 1 3 6 50y 9y %y R 45X R S8 A R A v s e B
T EIAR AR BRI AR o iR — 20 21 S B 2 A 0 K R 5
Yy R 250 B R 2R W 72, (A 8 R E 200 i
E-E R SENEOR N WEAIN (EECDNE 2 € S 8
JEWR LA R AR I UL SO R I R A B T T
AOHEGE o e Ah I SRR A0 A it rh A AR A AR
A3 4 B L BB 0 . CAL6 5 2 & 52 /) HEMD 3

PR RUME O WL 2.

Table 2 Animal models of HFMD infected with CA16 virus (2012—2018)
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