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Establishment of an animal model for coxsackievirus A16
infection related immunological evaluation
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[ Abstract] Objective To establish a simple and reliable experimental rodent model sensitive to coxsackievirus
Al6 (CVA16). Methods Mongolian gerbils with different age were selected and inoculated intraperitoneally with live
CVAL16, and the gerbils were observed daily until 14 days postinoculation to screen for the most optimal ages sensitive to the
virus. The dose-dependent symptoms were evaluated and the 50% lethal dose (LD50) was determined. The virus titers
were measured in blood and various tissues of CVA16-infected Mongolian gerbils 3 days post-infecton. Finally, the gerbils
were immunized twice with inactivated CVA16 vaccine at day 1 and day 11, respectively, followed by challenge with the
virus with a dose of LD50 at day 14. The gerbils were then observed for another 2 weeks to record their body weight,

symptom and mortality rate. Their blood samples were collected from the eyes, and CVA16-specific neutralizing antibody
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titers and total antibody titers was checked by microneutralization test and ELISA, respectively. Results Various clinical

symptoms, such as inactivity, hind limb weakness, paralysis and even death occurred in gerbils following CAV16 infection.

7-day-old and 14-day-old gerbils are susceptible to CVA16 infection whereas 28-day-old gerbils are resistant. The most

sensitive and appropriate age is 14-day-old. The 50% lethal dose was determined to be 1 x104. 5 CCID50. High titers of

the virus were confirmed in blood and various tissues of Mongolian gerbils contracted CAV16 3 days post-infecton. The

survival rate is 87. 5% for 14-day-old gerbils preimmunized with two doses of inactivated CVA16 vaccine and challenged

with the virus. The geometric mean titers ( GMTs) of neutralizing antibody was 28. 14, and the seroprevalence was

87.5% . Conclusions Mongolian gerbils is sensitive to CVA16 and the virus reproduces actively in Vivo. Thus, it can be

used as a reliable small animal model for studies of CVA16 pathogenesis, vaccine development and drug evaluation.
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Note. ( A)normal. ( B) paralysis.

Fig.1 Hindlimb paralysis caused by CVA16 infection in

14-day-old Mongolian gerbils
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Fig.2 Sensitivity test of CVA16 infection in Mongolian gerbils
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Fig.3 Dose-dependent consequence of CVA16

infection in Mongolian gerbils
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Fig.4 Virus titers in various tissues of CVA16-infected

Mongolian gerbils 3 days post-infection
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3 1:35.5 1. 358

4 1.28.2 1.217

5 1:17.8 0. 867
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antibody positive.  To 2.1 times the negative control positive

determination, cutoff values for 0. 201.
3 g

Pl TE A16 BT | T A2 1 19 32 200 i
PRz — AR R MR M Z 4l 7R CVAL6 BRGDER
SEAN , AN AT S B0 WL O 750 R0 il 5 25 g , L
Z 5| R BICNEC LS ik ik 28 F i 98 S5 EUAE P AE
REY TR RN 1 o 4 TG A 04 9 )y 4 o) T 2
TR B S AT A R TR S, Bl AR R R Il PR
BB FE T BEPFO DR AP ROR S5 SR P A B 28 TR,
BRI v VA A ERR L, T A S P A
P 32 R /N L U BRI (AR, /) L L B2 A
XHEURAN B/ N sh Py Qe Y (H il TR 4F
WA SR R L, B T A B SRR
{ARRIESE7/ B SRS RN TE Sk S NS UE LS|
YRR IR SE AR E 2 U T — & YRR (H il T
FEAE SR 5 DR M | ) 7 PR IE 20K g 32 i 4% R T

2| 62 FH e A5 2 LI BT A R b B T 2 R AR
(R0 AN & J8 o BRI, F 4 578 i 2 F1 e /1N 8l
PSR ELAT SR S

KNV BRUE THsih B W EUE 3, 1935 4E i H
ARNTFIR YIS sh Ak, 60 AT iV Ry 52 56
SN T B2, R ST 1 i #A0 2 |
ITRRBERT P | 27 AR A 22 s T A B 8%, A LG T
g V5 S 8G S, KR Bz IR ] KB 5 A
ST ARARL A 975 BEAFE 5 AE A ACREIR , PRt KTV B
VE R A MR YA R 1« Z D188 L5 8h W), B
Tz T E B A R Dk G S A ) R 2 5 4
B Yao S5V —RR IR R 43 B B9 EVTL R
BT R, R B 7 3] 28 H b BUBYY S RIS
JREIRRIRE AT 803R 2% | iz s R B B 8 A R
KB, 5 A T A H AR RGO AE 28
249 HIATP B EVT1 B B kA, 1 49 H
W4 LD RIS EVT LS A R R E 22 80 A
AEE B R AT TRV, A AT B A v BRI s PN 2
FlPEV71 RIERERT (20 mg/ H ) FF7E— & J5 I S s
— K, TR 2 RS ED 21 H iR, AL & (100 %
LD50) EV71 R 1T 8 5000, K D EVTL K
TERE T BREAT 58 M S R R

CVALG6 J5 7 YY157 BRI K53 85 )5 R 2/ BT
RIS, BT TAE R 3 AT O 0 T I R 4 A%
R4 7% ( GenBank J¥%15 KC507895) X% T HAE
Vero %57 4 b 5 57 S AR VE I W 8 T K52 2R
F1 VPl ~ VP3 Y B ik LAk e pr s e &
1145 2 ok A 41 40 i 8% 3% % ORI 3R 19 CVALG
YY 157 M5 538 A0 18 s v S R KOV B, I 5
PTG S | Ja BCTE 7 BRI e | A8 T 45 s DR A
AR, X CAV16 JB A BURAE 570 R H 0% 4H 5C BP B %
/N AR 9 B 5 00 O 2R S B 445 SR B R i bR
FIFET 2% 5 ] 5 L IE AH G, LD50 &2 5/ AL
BB JERiTE BN L EVT1 H3-TY RRJEK
Yo/ BRFL BB LAt |, FR AT 22U ST CAVI6
YY157 #REG/NRFL BB R, R B 5 H g DL 7L
A R ARG I 7R 25 By 3R B R A i
RN EFR , TEARSLHG Fp Y CVALG I IE 7 H
W4 LA AR B, 9 30 2o 18 s v iR A2, R A /)
B PL BUASE AR (o 1 P T O, R 2 B EIR M & R 5
T8 5 LS AL 75 R e R AE | S 6 2 SR At 7R 7
L/ BR L BB ARY B B RS AN

FERET WA T, P 1 G328 I 1 AR P 8RS e



42 P AR A R 2017 4R 1 A 27 5 1 ] Chin J Comp Med, January 2017, Vol. 27. No. 1

ST BRI O bR . 5/ BREL BB (G e
PEMRZERE B, X LT 7 B A 3L BROACER ) M L, R ORTD
BB A 36 1 17 2 A B A T AR 1R 42 T A1 8 T A
FOHE R A S ), [R] At B T R T/ RFL R H
B 2 /N S O ) AN P B B L S R g T
GRERP R . AR SCATIR B CVAL6 K6 RE 1 X 1)
KN AR e ge i 2 HAEEMGEESE 5 Ril
UG ARAEAR , Forp 1 HAESGR A28 7 RAET, 847
TR R A 100% , 1R 1] fE 5 528 7] 1A%
(10 mg/100 mL/ H) A A2 S B oh Ao
FEAREA S, B CVAL6 JEY KTV S5 & i R
LK E 1) G BE AR B VE R EVTL 2R
W F = BRATTRE A I T A 2 T AR T A
S R T AR 2R

B2 ARSI I WA S 6 sh i o0 IR A
7. ZCLA KN Vb BUEE 7. T 8 F1 ] 52 (1) X CAV16
U N — /NI Bh R Y HL i — 2 ik e T
CVAL6 FIBLA s A R, v T CVALG6 % 7 20K
BILH B AR o AR BIF 50 0 LA G 1 2 25 MR 1Y)
WA,

Sk

[ 1] ZFE2MH. FROWKIM]. BVTARERR G, 2008.

(2] T—F,BHH, 2P0 M54 A 4l 16 BRI RLT]. %
L WA SR R R 2012,40(3) : 62 —66.

[3] Mao Q, Wang Y, Yao X,

et al. Coxsackievirus Al6:

diagnosis, and vaccine [ J ]. Hum Vaccin

Immunother, 2014, 10(2) : 360 - 367.
[4] Zhu FC, Meng FY, Li JX, et al

Epidemiology ,

Efficacy, safety, and

[6]

(1]

[12]

[13]

immunology of an inactivated alum-adjuvant enterovirus 71
vaccine in children in China; a multicentre, randomised, double-
blind, placebo-controlled, phase 3 trial [ J]. Lancet,2013, 381
(9882) : 2024 —2032.

Mao Q, Wang Y, Gao R, et al. A neonatal mouse model of
coxsackievirus A16 for vaccine evaluation [ J]. J Virol,2012, 86
(22):11967 - 11976.

Liu Q, Yan K, Feng Y, et al. A virus-like particle vaccine for
coxsackievirus A16 potently elicits neutralizing antibodies that
protect mice against lethal challenge [ J]. Vaccine, 2012, 30
(47) : 6642 —6648.

Yao PP, Qian L, Xia Y, et al. Enterovirus 71-induced
neurological disorders in young gerbils, Meriones unguiculatus:
development and application of a neurological disease model [ J].
PLoS One,2012, 7(12) ; e51996.

S R, BRAE . RTBEAHIRRE ALG B YY157 BR7E Vero 41
P rP T IR S MY B R PE RO I ST [ T ] v A S0 R I RO 2 2 2
,2014,28(6) : 446 —448.

WRZE RTE, Tk 55 RBP4 03 YYI57 BRAEAS R 4h g = b
AYSEBRREREL D). [ PR AT 2 A JR o A 3, 2015,42(2) -
103 - 106.

i, BULTRE, R, A5, TR Al6 BURFTE T VPL ~
VP3 ) B ik [ 20 2t e Jt R A 50 S5 i e [T ] rh AR IR
S Z A ,2015,80(6) ; 543 - 548.

SR R 5. XU AT AR S B AT SR
[J]. BE2AMF5EiEIN,2000,29(10) : 21 -22.

IO R, A K TCVD BT 9 R UF 52+ Y 7
HLT]. P e R 2R 2435 ,2013,23(7) ; 61 —67.

FRGURE RG], B, S KR B AR AL EOR [ ]
T L PR A 2, 2014,24(4) ¢ 62 —65.

(Y7 HEAI2016 —07 —04



