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Abstract: Tupaia (Tupaia belangeris chinensis, tree shrew) as a new experiment animal in medicine are non-rodent,
small animals and close to primates in evolution. Experimental animals infected with viruses will affect the animal’s
health, interference experiment, and even endanger the operator’s safety. Therefore, the viral infection in experimental
animals has long been considered an important part of quality control. Lack of clearer viral natural infection information
on the 7. belangeris limits its use. Six viruses infection in 272 wild capture and artificial breeding Tupaia were
investigated in this study. All serum samples were detected for the hepatitis B virus surface antigen, the total antibodies of
HCV, hepatitis E virus (HEV), adenovirus (ADV), herpes simplex virus type 1 (HSV-1) and herpes simplex virus type 2
(HSV-2) by ELISA. The results showed that anti-HCV antibody and anti-HEV, ADV, HSV-1 IgG antibodies were
negative, only one sample was positive of anti-HSV-2 IgG.. Three samples were positive in the primary ELISA detection
of HBV surface antigen, but two pairs of semi-quantitative detection of hepatitis B and further recognized as negative.
The results implied that antigen or antibody-positive results appeared in the hepatitis serological test is not accurate
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enough and confirmation by other virological indicators is necessary. Tupaia breeding herd should be screened for HSV-2

in order to prevent and control the virus infection.
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HHEfi B & (Tupaia belangeri chinensis) )& 2 )
H (Scandentia) # i £} (Tupaiidae), A& —FF 4K Tk
R Fy 1 X PR N BB ), oA Aok Bl
05— L S v ) ] g S MO e S D A R
DX, 2R Fg AR il 20 A e AB ) — Al e R R 4
VY B AR AT fE & R0 2 A 1 B BR - (Peng et al,
1991) Hauptin 320 mfE o r . PU)IPERES. 7o
JRARFA S SO T PEAE R LI . R B A
B ARRL N A TR OIS  REARE B i AR R
(Chen et al, 2008; Zhang & Ben, 2001; Li et al, 2009),
EAEBENLRE . AR AL A7 5 N R EA —
SE AR, Hom s TR DR REESER S
(Wang & Li, 2010), & #A k2 ARAE 1 RACEZ ) .
PRI, B AT B R A SR 30 ) B 3 5 RIS Y 1)
PeFh, HAX P EGIH . TEIEHE) R A 1)
ST BIF TN S SR 2Rl A B AT B H T
UIKIER

H 20 2l 80 FFEARLIK, BiEmw) 2 H T A3k
o TG PRI 1) SE R SR A 5T . LB 2800
7 (hepatitis B virus, HBV). [N # T % Wi 7
(hepatitis C virus, HCV). %055 (hepatitis E
virus, HEV). 42058 1 & (herpes simplex
virus type 1, HSV-1 ). HAEZHIEE 2 B (herpes
simplex virus type 2, HSV-2). %% (adenovirus,
ADV) 55 2 Pl N0 75 R I Qe iy, AT e gL 1k
PN [P A T LN F) W) (Zhang & Ben, 2001; Ben,
1997; Yang et al, 2005; Amako et al, 2010). F4X, B
MN TR ETE O A 30 248, HIE45A
AR iRy it 2R, HopaedEalr . AER AR L, &
575 550 55 R DG IR it A A0 2 R A ) 2 R 1 T
BARUIIR LR =, [R) IS ik = ] 4 A 1)
AHIGEAF, AT A5E B8 Wi 1) S D A AE 5 T A e /D>
IRIERT R, AE— @R bsgmn 7k 5 45 o)
Mo TR T AR B A AN AR SRR R ) B 2R
TRTER YL 0L, R SER Sh A s Al bRdEAL
S ST IR G PP B4 W S AR R A G B A, AR
IGO0 272 HUEF AR RN T4 7 SE0R I vh 4 R 15 4R
YL 6 MU ERE DLEAT T LS A

1 #MR57%
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272 Hrp g s iAok 5 o R B B 34
WES BT b R B R ARGy, Hoh B2 g
BIEIFEAS 200 1, 5—8 HUSEGH#F7— A 72
By o I B | R ICR AL PTREIL 1.0 mL/H (Sun et
al, 2009; Chen et al, 2009), il #5137 -

1.1.2 Fasn &

ST R R NPT (HBsAg)i2 Wik £,
fit'5 A 201007031; A AT 4 5 B P (Anti-HCV
antibodies)iZ Wikl &, L5 4 201007031; JRALHT
£ 7 1gG YUk (Anti-HEV 1gG antibodies)iZ Wi
g, 5 201005011, ¥4 FilgRMEAEY) TR
ABRAF]

a2 1 8497 1gG ELISA A&, fit5 A
20101102 A1 20101125; H4lijsz 2 B 1gG
ELISA {7 &, #it5 4 20101125; B9 5 1gG
ELISA {565, #L'54 20101102 F120101125, ¥
A6 DY IERAE YR BR 2\ 77
1.2 F&

TR B 2 A S e il W] A

2 FR51HE

AWEFARIE, 2Pl NS5 25 0] H Fhs g v 4
o AEE, A 4ips i S0 G HBV I T A
T 20 4 80 AFEAX, T 4875 B S0 B G i v i) H
A AR TN G 3E — A ORI R % A5 2 ) o A
RNHELZL o N T AT T iR AN TR 50
W) AR08 B B G 00,k 3 S R e MR R
WS A R ST B e A, BRAT TR Y AR RN T AR
T AR R AT BEVRAT 1Y) 6 Bl B AT T Il
THRATIR A
2.1 BFRmHERIEN

o e AR B AR A5 T T 2 BRI AR AT, R
AR R SEBG S AR IEAG . B RS A 1 T 98 v
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W 2 SR R ST

N HBV JEWEJH DNA ##FHERE I DNA i3
Ji . AN, HBV JEH S OF T G o LR
WIN R R (BN, A& HBV B AR s el .
HCV Jg s i d Rt s, & KA
48 AE) 1) P E B RNA W9 8. PR ARTER S 2
HCV H8R1E 146, AR KLY BRZIYIN HCV
Zyi& (Lanford et al, 1994), SSRAFIH M. BF
e PR, FEREDR R, DA NUEAG /N BREE SR
HCV GRS Pt 5, (H BRI & H Al
Me—HAR IR Y . HEV 8 5otk 2R HRBAT &
FE RSB, 2 B IR 5% RNA g [ 2 —
BNEALEN, EENIE— @ L% . HEV FRAl
RGN — L8 R ARBNY) (oo . BB, it
R AEate. FRREEAE) Ab, RGO
EAEH AL BN Y) (Meng et al, 1997; Kabrane et al,
1999; Breum et al, 2010 ).

I3 1 HBsAg (hepatitis B virus surface antigen,
HBsAg)FHPE & HBV QB EARE L —o AW
Wk B R A TREAT BR A W) A2 77 (R S8 58
3 75 R M TR 12 Wsm A I B A= #F (200 43)F01
— (72 O A R LEREA 272 4y, ORI H
HBsAg FHTEREAS 3 43, BHTEZN 1.10%(3/272), F
THEFAEREREA 2 47, T AR 1 3(K 1). Lietal
(1995) ¥ 418 48 B ARt th 6 - HBsAg FHAE,

FHER N 12.5%, s FEATIR &5 5 . sR0m0, FdT]
HE— 200 ELISA A0l B 1) 3 A FEAREAT T S
RPN AT IE, BESs AR 3 Oy BHPEREA
(115 T HBV FEFRYIA BT, e Sl o R I A=
FEFA 1 FEASH) HBsAD %24 10.82 mIU/mL(EE 2),
T IEW S % VEE 0~10 mIU/mL, HILOHAK
X U A v A R RT RE AT BE AR £ TR 5 0 T S
g,

X M A AN — AR R AR R 180 3 Iy A Ak
AT BRI S 00 F E HUAASI, R I 180 A M
SERBINITE (3R 3).

XM A RN — AR R AR A 180 3 LY A Ak
AT IRBN 29075 1gG PR, KIL 180 {AEAk:
Mt 38 0 B, o LARTAE A% 180 S rh 44 i
AW HEV &Y (K 4).
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Tab.1 The screening of hepatitis B virus surface
antigen in Tupaia serum

REfE PR REAKL() PR PR 2 (%)
Group Sex Sample size  Positive size  Positive rate
B ) 130 1 0.77 (1/130)

Wild group a3 70 1 1.43 (1/70)
F—f Q 24 0 0 (0/24)
First filial
generation 3 48 1 2.08 (1/48)
a3 Q 154 1 0.65 (1/154)
Total 3 118 2 1.69 (2/118)

%2 WREMES HBV EE5EMMNER LR
Tab.2 Comparison of qualitative and quantitative detection of HBV in Tupaia serum

Sr il H

et item HBsAg (ng/mL) HBsAb (Miu/mL) HBeAg (PEI U/mL) HBeAb (PEI U/mL) HBcAb (PEI U/mL)

0075  ELISA 3.580/+ NA NA NA NA

B 0/- 10.82/+ 0/- 0.04/- 0.38/-
0051 ELISA 2.482/+ NA NA NA NA

St 0.295/- 1.514/- 0.162/- 2.180/- 2.265/-
0105  ELISA 4.113/+ NA NA NA NA

St 0.171/- 0.143/- 0.029/- 2.134/- 2.056/-
0090  ELISA 1.730/- NA NA NA NA

St 0.124/- 0.200/- 0.114/- 2.244/- 1.844/-

HBsAg: ZATRIMPiIE; HBsAb: Z AT XMk HBeAg: ZAT e Hili; HBeAb: ZJAT e Hifk; HBcAb: ZAT ¢ Fitk. &S % 1{H: HBsAg (ng/mL):
0.00—0.50; HBsAb (Miu/mL): 0—10; HBeAg (PEI U/mL): 0—0.5; HBeAb (PEI U/mL): 0—0.02; HBcAb (PEI U/mL): 0——0.9; NA: no assay.

HI T AT 19 LTI 290 5 R T T it
PR 5890 5 B PTI98 97 75 TgG PiiAter il
AR NP A I ), A SO 9E 4 R T
BEFE7R: 1) WRIAE FARIASE AV S NI ST R

TARES RLTF I B AT 205 75 2) BB )T
RIFBEAN AT N T 200 88, A7 BRI 22 57 A A1
PN 3) AR R BT 18] 0 B A 58 128 X%
A
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Tab.3 Detection of anti-HCV antibody in Tupaia serum

RS P FEAKL (1) FHEERL (1) FHPEZR (%) BITER () BIPEZE (%)
Group Sex Sample size Positive size Positive rate Negative size Negative rate
ARt Q 55 0 0 (0/55) 55 100 (55/55)

Wild group 3 53 0 0 (0/53) 53 100 (53/53)
TR Q 24 0 0 (0/24) 24 100 (24/24)
First filial
generation 3 48 0 0 (0/48) 48 100 (48/48)
P Q 79 0 0(0/79) 79 100 (79/79)
Total 3 101 0 0 (0/101) 101 100 (101/101)

F4 WEMESHR HEV IgG Hikian)
Tab. 4 Detection of anti-HCV IgG antibody in Tupaia serum

*5 FEIIE I HSV-1 IgG Hikt&in)
Tab.5 Detection of anti-HSV-1 IgG antibody in Tupaia serum

TR LA I S 7 S+ (C73) I R € - {(7i) FHAE (%) TR YRR BEAK(E)  BPER(O) FREH (%)
Group Sex Sample size  Positive size Positive rate Group Sex Sample size  Positive size Positive rate
gFAE R Q 55 0 0 (0/55) BFAE R Q 130 0 0 (0/130)

Wild group a 53 0 0 (0/53) Wild group a8 70 0 0 (0/70)
TR Q 24 0 0(0/24) T Q 24 0 0 (0/24)
First filial First filial
generation 3 43 0 0 (0/48) generation g 43 0 0(0/48)
& 3 Q 79 0 0(0/79) a3 Q 154 0 0 (0/154)
Total g 101 0 0 (0/101) Total 3 118 0 0 (0/118)

22 BAESHREEN

BB BE(HS V) )8 R 23 75 R 2l 2 00
B )@ . HSV A[43 4 HSV-1 Fll HSV-2., HSV-1 1%
SR ML EARAEEAR)EGS, WIS P 28 . i i
%K. RS BHREAE, I HSV-2 EZNHELL N
(CEFH#IRGA OC, Wop Az ) L2 FI AR S 4R 0
HSV B J5 93 /A REMI RIS bR, W BE nT i RTE AR E
A5, B RIS . HSV Y AE— e R LR
FECRY () S0 5 0 . KA /N BRI B e P 1
HSV 5, i&5)4).

AHIF SO0 B AR R - — AR P AR B 272 43 13
FEAREAT HSV-1 IgG BRI, 255 Bt BIvE,
WP HIWT 272 Hrh 4pg i HSV-1 &4 (38 5). Xf
B AR AR g R 272 0 I R A BEAT
HSV-2 1gG Hufstaill, 45 WorBAERA 1 4 il
FEA G BHYE, 7ERFAERERBHIERN 0.50%, EATI
FEA R BPBHTER A 0.37%. 148 72 43 MG FEA
R R o MRS £ B 23, AEREVEAS A b BH 1 2
N 1.43%, MEMEAMERT IR (R 6). X5
-0 B G 92 i B O R T RO SR AR A ) A
(Darai & Matz, 1979; Mirkovic et al, 1970).

Mirkovic et al (1970) #i&, MM EftZIZR 53

%6 KRBT HSV-1 IgG $iRiainl
Tab. 6 Detection of anti-HSV-2 IgG antibody in Tupaia serum

RN PRl REAK() PR PR 2 (%)
Group Sex Sample size  Positive size ~ Positive rate
[l 2y Q 130 0 0(0/130)
Wild group a 70 1 1.43 (1/70)
F—f Q 24 0 0 (0/24)
First filial
generation S 43 0 0(0/48)
& i Q 154 0 0 (0/154)
Total 3 118 1 0.85 (1/118)

SR 1IN Z R, HAr 4o THV-1 (Tupaia
herpesvirus-1, THV-1), B Darai & Matz (1979)#k
T8, AR RN L AR TP 43 5 21 THV-2 AL THV-3 Ak
JEE, 1X 3 B EE DNA AR AU 542K W
TR BRI G IR 200 13 S N BRI GE, Tt
VAR DU B kg v 4R B, 1T Darai & Matz (1979)4R
2y B3 THV-2 F THV-3 PRI 7% 10 R4 28 16
G133k, MHbS A A0 o] DL S [R] 8 rh i R A A . A
WFF0 R 162 A Y5 HS V-1 F HSV-2 R A &5, 7l
fE AT A A A 45 R P PR SRR AR ) — AN BR BT o a5t )
EEAROEH THY R, BT BRI, (H
WA THV VIR R A IR G, b g HSV
i1 5 DR A
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2.3 BRIREAN

JIt 973 %5 (adenovirus, ADV)JE IR EFRF. 245N
1k, BRI 100 2RI a5 g N .30
WIRER, Ml g 2 M 2k EIpaE iR g
SMEIRGE R . SR 4 . SN LTS
&, Chen et al (1987)41H, M 90 £ W4T 2 B B4R K
RS IE] 12 0 IR EERHEREA, BHIEZY 13%,;
Wu et al (1990)3}1#, 1981—1985 45 M 2z B B A= b4 i)
W7 B A R SR R SR Ry s 10 Ak
TAV (tupaia adenovirus, TAV), 437l 4 ¥4 i i $ +
(3/38), B R'EF 4l MO BS TR (6/19) FI 26 (1/1), HA%
SE K 2 AN A o FRATT B A A1 )
272 A MTEFEARAT I 2 1gG PraRmil, Fr
PEFEA 154 47, MEPVEREAR 118 43 K0 25 F o, 272
P MG FEAT BT Rk, A2 272 Kb dl
PR T IR IR YL (£ 7). X ADV Kl & R 5

®7 WRMETH ADV IgG HUiRian
Tab.7 Detection of anti-HSV-2 IgG antibody in Tupaia serum

Chen et al (1987)F1 Wu et al (1990)#)4R1& % il
L5 NI 23 e =02e3 9 AN P Py el = 2 N N [ P 1 D4
FISEICAS IR FH ()2 AR ADV KA &, o
PR DA b3 25 R B — A S A
24 N £

AT i R 6 AN S I BEREAT T I 2
WA 8). SEHEWI: 272 1) gk B L A
HBV. HCV Ml HEV K34 BIPE . B iEAE A
ELISA #I7ii 8 K: H HBsAg PHYEREAS 3 43, (Hit—2
X% 3 43 BHPERE AR AT 1K) S5 A A 0 5 T
FEbrIs T B, A 1 B A BEREAS I HBSAD 14 i
TIEFa . Bk, AT ER FIA B4 4 BT 2
SIYREIIET, AU ELISA fifi & HBsAg e MBI, 75
L LU B AR TR PRI o Bl 1T AR R 22 11
FE] P & 2 2 0 R0 B A A JHF 28 903 53 Sk e B 28 7y T g
R, WSS SH BRI G, 0H M
B JHT 98 PRI A7 7 B FEATr B IR 100 06 K Bk B 08 1) —
ANEERRTTI . T Z AR sE 305, — %
WESCTAE FH 1 S BT R R TP . P9 BT 2800

T4 PR FEAKL(LY)  FBRTEE () B (%) == a4 S 01 T 2 o = > AT 3=b S A >
Group Sex Sample si];e Positive size Positive rate e ﬁ’ﬁi%ﬂ UZ‘EET JLJW e IgG ﬁ’fl’i&{mﬂﬁﬁ %U i//jj\] j\
- - . SO Y5 EE A IR G, A CRRR Bl ) A4 2 TR) A A g
Wiligow . i o) TS S AT SR Ridk, PEUR B
o " . 008 o A BT AR TR A AR HS V-2 iR, X
Firs il N . 0 0 NG BRI 3R IE JE A — B (Darai & Matz, 1979;
generation . Mirkovic et al, 1970). 56wl AL P oIt it 2 e 1tk
S 154 0 0 (0/154) . - - . PO _
o . . . o WA B G EIE PRI A HSV. [ T HSV
IR YL ARG sy, UCAE S AR B ST R I .3k 4T HSV
%8 HAMR 6 MRS AABRRENERLER
Tab.8 Summary of sero-epidemiology of six viruses infection in Tupaia belangeri
FEARSL (6) FBHEEL () FHTESR (%) & i
- Sample size Positive size Positive rate Total
Vi ; T . F—A Ligacyics F—AR . ez (o
e W%fdiﬁi First filial W%zd:ﬁ First filial Wild First filial I‘fﬂ ﬁtﬁ(ﬁj\) }‘iﬂ ﬁtﬁ (/:)
1id group generation 1id group generation group generation osttve size osttive rate
HBV 0 0 0
200 2 0 0 (0/200) (0/72) 0 (0/272)
HCV 0 0 0
108 2 0 0 (0/108) (0/72) 0 (0/180)
HEV 0 0 0
108 2 0 0 (0/108) (0/72) 0 (0/180)
HSV-1 0 0 0
200 2 0 0 (0/200) 0/72) 0 0272)
HSV-2 0.50 0 0.37
200 2 ! 0 (1/200) (0/72) ! (11272)
ADV 0 0 0
200 2 0 0 (0/200) 0/72) 0 0272)
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FRY R e g 2 A K 7, AR PR A o 48 SR )
N R, AR A 0B R e A R TE
(Mirkovic et al, 1970; Wu et al, 1990), # ] [ A2 Jg4e
R B 5 NIRRT — € 2252, IR ABIE TR
F R SR GL T, Fh5 1P T Ao Rl g 2 A 0 a7 A A
W SER S — DN .
A ARLAT I 6 A~ %N S 18 23 7 B AR AN T —AX
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