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BE:. EARKIIWE TS EEAEYESEI . T 5 ANSEABE N, . BES T, Bk
RFEZEMAEANRKBELL Wz —. R, BAER AR, S8 D B 3452 (simian type D retrovirus,
SRV)FI T ik B 41 A2 (4 1097999 75 (simian T lymphotropic virus, STLV)IX PR #3085, H 1l e 52m AIDS BriEs)
YR SE I 9T 45 3L M% B 9% %5 (ceropithecine herpesvirus 1, BV)XBRIE &SI NN RIH 65 . mrEBaIER
KFBLIE v [ BRA ZARRE o J5 T LA B JRER, 57 SPF 200 (1 vh BRI AN+ 0 4 3o %SO A PCR BEAR i 5 T
N THFER R 411 R R EBRE SRV, STLV Fl BV BRFATH L. 45 7KW SRV, STLV Fl BV (K0P k4
TN 19.71% (81/411). 13.38% (55/411)F1 23.11% (95/411). [FJIS OIS0 M 1 A [l 4 531 K 47 6% 4 v R 1) 97
BB TN B T3 SPF 00 (1 BRI st b i
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Epidemiological survey of a captive Chinese rhesus macaque
breeding colony in Yunnan for SRV, STLV and BV

ZHU Lin'** HAN Jian-Bao'", ZHANG Xi-He'", MA Jian-Ping'~, LU Long-Bao?,
ZHANG Gao—Hongl’*, ZHENG Yong—Tangl’z’*

(1. Key Laboratory of Animal Models and Human Disease Mechanisms of Chinese Academy of Sciences & Yunnan Province, Kunming Institute of Zoology, the
Chinese Academy of Sciences, Kunming 650223, China; 2. Kunming Primate Research Center of Chinese Academy of Sciences, Kunming Institute
of Zoology, the Chinese Academy of Sciences, Kunming, 650223, China; 3. Graduate School of Chinese Academy of Science, Beijing 100049, China)

Abstract: Nonhuman primates are critical resources for biomedical research. Rhesus macaque is a popularly used
laboratory nonhuman primate that share many characteristics with humans. However, rhesus macaques are the natural
host of two exogenous retroviruses, SRV (simian type D retrovirus) and STLV (simian T lymphotropic virus). SRV and
STLV may introduce potentially significant confounding factors into the study of AIDS model. Moreover, B virus
(ceropithecine herpesvirus 1) is likely to harm not only rhesus macaque but also humans in experiments involving rhesus
macaque. Yunnan province has large-scale breeding colonies of Chinese rhesus macaque. Therefore there is an urgent
need for SPF Chinese rhesus macaque colonies. Here we investigated SRV, STLV and BV infections in 411 Chinese
rhesus macaque by PCR technique. The results showed that the prevalence of SRV, STLV and BV among Chinese rhesus
macaque breeding colony was 19.71% (81/411), 13.38% (55/411) and 23.11% (95/411), respectively. Comparison of
viruses infection in different age-groups and male/female of Chinese rhesus macaque was also analyzed. This study will
contribute to establishment of SPF Chinese rhesus macaque breeding colony.
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T NP BT I 2 1 5 250 1 DR VAT,
WS HIV e B MU B e sh P Y
(Lackner & Veazey, 2007). =~FEAEFEKAEA
RKEGW TR, N7 B AN R KEBh)
T AL b E R SRR b TORAE - SR,
BB A A R AR 12, B o G D B30 e s 25
(simian type D retrovirus, SRV T 9k EL 41 M
IMIL95995 7 (simian T lymphotropic virus, STLV)iX
Tl 00 e s g 7 A SO N BUEME G FH ) B i
(ceropithecine herpesvirus 1, BV). SRV J& T ii# 5%
TR RHEIS SRR B Wi, Hirf
7 Rl R, SRV 2RI (AIDS) IR K 12
—o STLV J& T3 Sl #p RHE W s i 7 AL &
W SRR, ZM Y HTLV-1 AR 2 A
&4 SRV 5 STLV BRGNS 11 Wil L BRAp )
AIDS ZhWIBI R T S 15 I AN b SR TR 2R R 3,
ezt 45 50 . BV AR RS aE 1 Y,
J& TR W FE RS T AR 2R i B s . K
4t BV 15 T B EE R S B, LLAP T
PR IE W, 1 EEA BV ORI E 1 A HE
(Weigler, 1992). #R1f, I8 s 7565 241 7 41) Lt LA
J& RELP 73 # [ 45 RR W, 7RG BV ARG 3
T, MWBRIEAR A 73 B AT 20 BV /00 B0
5 =1 (Smith et al, 1998). SKIFHRAE 1) BV &KL N 1%
%I ik 8 (Davenport et al, 1994). B Ji 547 AT 5
FIE A 20 N B ) S50 1O AH OGN D3 3 1 PR ¥ A
f&#(Cohen et al, 2002; Krug et al, 2009). [Ktt, %
N THFR SRR TT FE BV A UGS T 402X 3h 4
MO G RAE difg BRERAT T 2

B g SRV STLV-1 F1 BV Ji5 ¥ Ik v £k
G, IRAMEM SR I AR R . HULFI, T i
S HRAS DB ARAFAE RBAPEAR A B L, 6 N 97
ZHH T E B4 ) SRV, STLV Hil BV [/
ARWGETEA A3 R o JET PR I PR AR 18 SCR TR
L7 276 D0 5 A BBURK (1) PCR J7 vk, A3 HT 17 KU
T R Bt B W] B 5 B RAS SR IIE 5T L i
411 RN TG A E R ik 3 i 25 (10
YIRS ILAEAERE LAE R AT 22 5 X T AT
o) 7 BB B+ TR A e AR IR AT R S 0 R S e 1
BUEIRAT I 2 A, R AT B T 57 SPF 4%
Ol R o BB, TS A2 1 4n Bk AIDS
RS A B 2T 5T o 2

1 #MR575%

1.1 SEIasrsl

L1 FESCRYE  HMBORE R B o R 27 Bt
RARWPFTH O N TAFRE 411 2 E B (SCXK
VK 2008-0001), JLrAEMESY 230 K, HEMEN 181 K.
SCISFE A TP AR AL R A RN AR A R A )
SR 188 211 I 2 Mo SR N R IR 7
3, SRFERH R 2010 FFAFK.

112 #5300 & A 7R 3 0 AL (Centrifuge
5417R, Eppendorf, & [H). 4 Jig i& ¥ X (Vortex
Genius 3, IKA, f#[H ). PCR {%(DNA Engine Peltier
Thermal Cycler, Bio-Rad, J%[H). HLykAE LRI —
BCEE T, ) R E IR B AR AX (ChemiDoc  XRS
System, Bio-Rad, [H) FI%5{%#%. Gentra Puregene
Kit(QIAGEN, f#[E)Fl Premix Taq Version 2.0(loading
dye mix)(Takara, HA)idH],

1.2 REHZE

1.2.1  FEP4] DNA $REC o BRI ILBRE i A
2l DNA $E =M QIAGEN A7 Gentra Puregene
Kit #E7 77 130647, $RIAE NI 4] DNA B -20 CI
e

1.2.2 PCR il SRV.STLV I BV 2§ T #§/b> PCR
B B AT RV Gt SEE R H] Premix Taq M
AT PCR ]V, RVARZRUR: 2 pL #ikR DNA, 25 pL
Premix Taq, 20 umol/L [¥J1E 7] 5 [ [n] 514454 1L,
NI K BB L7K 42 50 pL . SRV A5 2 i Lerche et al
(1997)F1 Lerche et al (2001)f#)J77%; STLV (A2
& Voevodin et al (1996)[1771%; B I 85 HIHG I 2 R
Miranda et al (2005)[1] /7% . Rhesus B-globin /E4 P
%, Premix Taq 743 FLIKES BT 75 1 € 253407,
RN EEWR G, HERH PCRY G =W & AR L5
(EB) ) B G B 468 i vh ML VK, AR 5 70 B A5 A
S o

123 L5 SRR, W
SigmaPlot 5.0 /% SPSS 13.0 AT ¥diE 20 #r 55 K5 4b
B, KM Fisher’s HDIRIIGAE A SEvt 7k, P<0.05
M EEG R

2 &4 R

2.1 SRV.STLV #1 BV =#h%3 PCR &3 &4 B 37k
&L
PIFERI 4] DNA JytstR, F SRV gag 51905 H:
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PEATHLIC PCR 1. AR50 BT 1 48474
SRIG, LU 1 Se o, 5 10 AT R
[ PCR 3 2 #0474, SRV ) PCR /") )7 B 2N
222bp (K 1)

M 1 2 3 4
500 bp
250 bp
100 bp
1 PCR Kl PBMC ' SRV %7 DNA
Fig. 1 Detection of the SRV DNA in PBMC of rhesus

macaque by PCR
M: Marker; 1: ST 2~4 ARIOFEA .

M: Marker; Lane 1, blank control; Lane 2-4, samples.

PLKER 4] DNA Jy#itR, H BV DPOL 2 K%

PGP0 Hdk 4T PCR §714,  PCR P i BeK SN
356 bp (K 2).
M 1 2 3 4 5
500 bp
250 bp

K2 PCR AR PBMC H BV Jii # DNA
Fig.2 Detection of the BV DNA in PBMC of rhesus
macaque by PCR
M: Marker; 1: FEAXTH; 2~5 HERAFEA.
M: Marker; Lane 1, blank control; Lane 2-5, samples.

DU A 41 DNA AR, F STLV env BEDAFE 5
PEGI YA HLHEAT G PCR 3739 o A5 100 4T 55
LR ARG, DLEE L 5o = ik, TN 5 195
AT HIC PCR 55 2 #2414, PCR W) BL KR
215 bp(& 3).

M 1 2 3 4
250 bp
100 bp
K3 PCR R4z PBMC ' STLV i # DNA
Fig. 3 Detection of the STLV DNA in PBMC of rhesus

macaque by PCR

M: Marker; 1: AN 2~4 HREFEA

M: Marker; Lane 1, blank control; Lane 2-4, samples.

2.2 AEERESEBRAERBGE SRV.STLV #1 BV
BYRE N 45 B
mFE 1 iR, BY: SRV, STLV 1 BV ) [H

BRAEBHERE S B0 590 0 81455 K1 5 47, PR YL
SR 19.71%. 13.38%F1 23.11%. 3 Fll#E1ES)
FEYL(1~3 ) BH R Y R T A4 (4~10
SYF ISR YL, SRV fEZ4E41(11 % LA )i
FH PRI gL T4 R4l 5 e 4], P=0.211>0.05,
T FEM 2. STLV 84T 1 B PR L A
THEM S 2HEY, P=0.009<0.05, A W EMEER.
BV fE 3 AR IR BH P Y R R O B2
P=0.261>0.05, Joli &% 5.

J&Ye SRV [Hh BB £ B 8~9 ¥
13~16 % . &4 STLV 1JhEEZ 4+ 3~4

Ly

%o Y BV [ BRI 2 6 4 (18] 4).

1 FREIEHER P ERE SRV, STLV #1 BV RyERE
Tab.1 The infection rate of SRV, STLV and BV in

different age-group of Chinese rhesus macaque

Y SRV A STLV Bt BV kA
Age- toﬁ SRV positiverate  STLV positiverate BV positive rate
seeroup (%) %) %)
1-3 20.21(38/188) 18.62(35/188) 26.60(50/188)
4-10 18.72(41/219) 8.68(19/219) 20.55(45/219)
=11 50(6/12) 16.67(2/12) 25(3/12)
4l Total 19.71(81/411) 13.38(55/411) 23.11(95/411)
120
TSy
100 H " By
~ 80
s
£ 60t
=
g
5 40
&
=
20 +
ol .
3 4 5 6 7 8 9 10 11 13 16 17

Ages (year)

Kl 4 &4 SRV, STLV I BV 1 [EBRME (¥ 418 537 F&]
Fig. 4 The histogram of age distribution of Chinese rhesus
macaque infected with SRV, STLV and BV

2.3  AEIFEHLAERILEE/BE M P ESRE SRV, STLV

N BV BN ZE R

mk 2 PR, 3 MORsEEMErE S (1~3 2)
HH ) BH P B G R v PR B AL(4~ 10 %)
PR YL, SRV (W BH 1 B Y e A0 41 i) 22 45
K, P=0.002<0.05, 7 W& M2 5, BV BMEME B
SRS AE AL W) 22 K, P=0.002<0.05, & M
ZE 5, STLV I FH M J e 6 il 4 1) 22 S /S,
P=0.071>0.05, LW EM %S . SRV 5 STLV 7E#f



52 3]

[ 33 %

PEGIAFLL(1~3 2 ) (1 PR I e 2 1 v Mk e
H4~10 )PP YeR ., BV 7EMEitE 4Rl
(1~3 )P B PRI G I T MEPE B (4~ 10 £7)
PR GLe . SRV IR FH Sk e A AR 41 () %
SN, P=0.861>0.05, TG\ &Mk ZE; STLV itk
BH L R I 2L 0] 22 S 25/, P=0.028<0.05, 15 i
FEZE S, BV MEE B G 4L 2 7D,

P=0.769>0.05, JTLWwEMZER.

2.4 FEERELREE SRV.STLV #1 BV A94&M)45 51
mE 3 Prow, k2] SRV/STLV. SRV/BV

HISTLV/BV FLIEEGE i) [E 74 1, SRV/BV (13K

PRI, PIPERG RN 9.25%, JLigye 2 [a) 1) 2

S GE 2 X, P=0.000<0.05.3 Flis i 1 5 B

PERIAAT 1410

R2 FREFRENEMS/ TP ESR SRV, STLV 1 BV ByRERR
Tab.2 The infection rate of SRV, STLV and BYV in different age-group of male Chinese rhesus macaque

SRV PH 2 STLV P2 BV B
TR 4 SRV positive rate (%) STLV positive rate (%) BV positive rate (%)
Age group Tt i3 I WEdE Tt oA
Male Female Male Female Male Female
1-3 8.51(16/188) 11.70(22/188) 6.92(13/188) 11.70(22/188) 13.30(25/188) 13.30(25/188)
4-10 6.16(13/211) 9.95(21/211) 3.79(8/211) 4.74(10/211) 3.79(8/211) 16.11(34/211)
=11 41.67(5/12) 8.33(1/12) 16.67(2/12) 0(0/12) 8.33(1/12) 16.67(1/12)
£l Total 8.27(34/411) 10.71(44/411) 5.60(23/411) 7.79(32/411) 8.27(34/411) 14.84(61/411)

%3 HESE SRV, STLV 7 BV AL RUERR
Tab.3 The co-infection rate of SRV, STLV and BV in Chinese rhesus macaque

SRV/STLV P k% SRV/BV FHEH STLV/BV PRk SRV/STLV/BV BiE%
Positive rate (%) Positive rate (%) Positive rate (%) Positive rate (%)
1.7(7/411) 9.25(38/411) 2.92(12/411) 0.24(1/411)

3 % i

SRV AIAFAET MW . PRI M THIB T
WAL . SRV 48 pH M3 A T 1% 4k (Lerche et
al, 1987), FRINABEAR AIHEAT B R B DL R4 me 55
17007 e BREEMEAR 2L RR R 122 —(Tsai et al,
1990). Ak, AGr I N A 75 i Ao S5 A R o e B
W) SRV BHE RGN T- 5L SPF 0 R it
I 5 B BB R S AR ) 411 A3 FF i
B, MEVERRIGER) SRV FHPEIEGAON 10.71%. ML
A EoR, N THFERBRGERE A SRV (1 FH 2%
Yo KA K % R (Lerche et al, 1987; Chen et al,
1992). Zhou et al (1999)%} 2 55 44 B A B BEA T (1) 1
T AT 7 A B R W, SRV IR0 4.7%,
T N TR BRI EAA T SRV IR G 3 . AR
1M, SRV UG 7 A AEAT I 7 vE FAT Fo R R
W18 FAE YL SRV I, BEfg KRS0 75 A HE M
MLE RN A B P (Moazed & Thouless, 1993; Lerche
et al, 1987). [KIIt, I 2 R A5 St i ix 2 L 40 Jkge
SRV (145 32, M- B0 i AR 855100 25 101 b R
SEAFAE, seUndES BIE AR . Western Blot 1 4 i

4 Ay 2 FE PR E SEI I, N R A A b 1 A
Gag E 1 (p24, p27)F1 1 4> Env & [1(gp20, gp70), 2
Ttk 1 [R)IS  B RIS, AT afiiA A SRV MMk, Lietal
(1999)/ Western Blot U5 iERRIE T = r 8 M5
B2 1 41 HEP AR EBREAE T SRV LG Sk
. b, 9 FUffe o B IR BR 0 LS A gp20,
Pt a7 41 Jahyyh R W gp70 F1p27 1,
5 It [, Chen et al (1992)[] Western Blot 4% 3£
B, SRV BH 1 iy v BB 10375 Hh A7 p27 TG gp20 5
gp70. XA YL SRV AT 56, [ AE R
&, fa G SRV AN T AT AL 380 1 1 fig
DA, — B B4 P (R oA R A 25 bR
J% #(Wilkinson et al, 2003). K, AR,
PCR A0l 45 5 Ay B P 9 4 32 B 1 B A Ok 2 gl o
SPF Z SRR () g 2 — . UE4EK, Real-Time PCR
7E SRV HiI o BRI LA S JE [K] 43 B 50 b AT T B8
o P R A 5 A 1 (White et al, 2009). (R, 344
M2 E S PCR AN P FP 5 008 2 38 m Bk
PEAAIK YL SRV [KiZ W%

SXof B A DR 2 D T T A A R ) I3 2 0
BR, STLV &G54 13.3%F1 5.3% (Richards
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et al, 1998; Schillaci et al, 2005). 4= 1 2= FEAR ) Jk
PRI N TR TR T 22k STLV BN
Gro B STLV KT 2 0 4 M N B8, JiF 2500
AEH/D(Gabet et al, 2003).  FH TR i 2 R
b, FHN 25> STLV A8 N T F R AL 48 L
K (Parrish et al, 2004). STLV £ £ i HALF% 1) )5 X
HHATAL 3%, BFRGRCS S 0o Wi, )i i RS2
A% o« AP I ST W], STLV F= A0 i
WM AL, X 0T ReE TR T SH R i,
Js Bl 25 TG STLV (I (1) 10T £(d'Offay
et al, 2007). FATHLIC A 5 Wor, ZaHEE
R A S 211 STLV BHPE Y RN 0%, 241k
PG R 11.70%, 035 T 0 AF 21 1 BH 1k ek e
., Lietal 2000)%f 537 JURET =/ se/HAIDY
N3 AR AERE, 365 JURIET ~md R Kk
DRV BRI L M 44 31 SRV FHPERRIEAE T STLV
MFPOAR A, 455KV, 10 % UL EBMER STLV
PUABHTEZR A 15.5% , T 10 % LUR 1P g
HK(6.2%); M STLV HUIARBHTEZR N 17.5%, T
T PR BH P T UL 36 (5%); SRV FHMERRIEY STLV $it
PRFAIYEZRN 34.1% , i TEPAEBRA:(8.8%) . FRAITIL
WA S R, 2401 2L )RR
STLV FHMEZR 16.67% , =i T EFEA(4~10 )
FAVEIR G %2(8.68%), A4 (1~3 %) PE =4
. WERIK) STLV FIPEZRY 7.79%, T EEA IR BH
PRI %.(5.6%) . FLIEKYL SRV/STLV [ LE H A AIK
(1.7%) o BATHI 5 R 5 2 ML, 7EIHE STLV HBRfE
TEMEN SR oA #s T fEl. Rao et al (2004)
4 AR, BT IS BRI B G AF R TR G, K
YL STLV [FFAME R AMBE 2 T B 1 5 ARG
STLV I ifiL 5 BH 4% (1) i (8] LA A 22 JLAE A 46
(Liska et al, 1997). KUk, 7EX) STLV BEAT L 2% 1
AW, W8 E] STLV [FXFiEE Al PCR A] LUK
PBMC ] STLV Hij%&:(Meertens et al, 2001), iX
DI 1 = [ i s o S VA N W
Real-Time PCR LA EPE ALK STLV Hij Wi 75
2 N A R e 1 R B (Souquiére et al, 2009) .

BV ({454 7 X 3 i M ik DA R v 5
PR 5 T s P fioh 28 i 10 7 Kb AT 45 R (Weigler et

B K

Chen Z, Ben K, Tian B, Zheng Y. 1992. Serological survey of a captive
macaque colony in China for antibodies to simian type D

al, 1995). Zhou et al (1999)%} z 5545 BF A= Wi A T
0 I3 AT 05 2% T A I B i R B, BV B GLR
44.6%. Liu et al (2007)% KT RE KA M
629 MIGFEABEAT TR, Hrh 11 2 5% BV
JRYLE 89%, TFAEME(3~10 JE 2BV JKYLE 39.2%,
YIAEQ BV YL 7.6%. B TR K,
BRGERI R BV B Sl o (M 27 0 A ST R B,
IAEBRBEIBH N 80%~90%, Jf FLBH M F 54
W 5L E AR 56 R (Weigler et al, 1993). ATV A
(A R BT FIR IR SA, Ao I BH 1 Je
2 25%, T AEBREIBA PR 4L 2 20.55% . A BRIT)
T, WU A (B 0 7R AR 1Y) B P I e 22k
26.60%, fm 3 BRI SRR R P PR R e 2
Kessler & Hilliard(1990)ff 57 % 1H, %h 4 Bppfe jik G
BV (A BRI R A g, 1 % B G % 52%, 2
BRI N 65%, 1M 3 SRR SR A
100%. {HAHERIZE, BREG BY &, ERAH
o DUVEFHIE MW, BARBEA WL B2 M AR,
{H 2 H Real-Time PCR [ 5 1L EIAIN 2] 1955 55 1147
7E(Huff et al, 2003). BV X ABBEHEfE5E, 154
KA M N GL, NEE H 5 B ¥ (Cohen et al,
2002). UK E W KILAFE SRV/STLV. SRV/BV
S STLV/BV L gerp [E i, Hrh SRV/BV )L
IR RIS, BIPEREGER N 9.25% . 3 M1 4
PERIE A 1 4

B AE T N 8 L R AU SE 3G 3 ) 5 8l
PN 53 1 A i il 3 1 e 3, i HL T 8
YIRS AN DR TR A R % . B A LAAE )
WFF B v A v BRI S SRV, STLV &5
BV WM AT A0 A SCIE F R i A8
JI LT N BUK ) PCR J7 200 Bk ATDS AHOC (1) 2 Fif
T S99 7 SRV A STLV LUK N B 15 F 1)
BV BEAT T AR, BT 1O 3 A EE AR [ BR
WEAS TR RS B 5 PR AR 0 22 5, WF ST 45 S 0t gt
SIS AIDS WFST I o E B R G 125, (R
BEXFEENT. SPF 2l (1 R BRGPP9S

Bt Rt BAAFRE LR KEAT T O
IAEA R W80 R B SRR AR AR R,
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