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W, IR B R AR 2R 2 5, ARER RGN HRAMKYE . FE DL STVmac239 k& # ke 19 R
WA, SRR 6 Horb E R, MR R 232 3k 168 d, RSB R LGER T (SIV) RSB
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ABSTRACT: Objective To investigate the biological and clinical features of Chinese rhesus monkeys
after intravenous (IV) and intrarectal (IR) challenge with STVmac239 in rhesus monkeys of Chinese origin,
and compare the differences between the routes of infection. Methods Rhesus monkeys of Chinese origin were
inoculated with SIVmac239 either by IV (n =19) or IR (n =6) routes. Simian immunodeficiency virus
(SIV) -specific antibody titer, CD4 + T cell counting, plasma SIV load, lymph node pathology, and clinical
manifestations were compared between these two groups 232 or 168 days after challenging. Results All SIV-
mac239-inoculated animals became seropositive for SIV-specific antibodies. SIV-specific IgM was detected in IV
groups as from day 10 but was not detected in IR for all the time points. Although SIV-specific IgG was detected
as from day 30 in both groups, the IgG titers were ten-fold higher in IV group than in IR group after day 168.

CD4 + T-cell counting decreased progressively in IV group but remained stable in IR group over time. Plasma
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SIV RNA loads peaked in all animals between day 10 and day 14 (10’ copies/ml) , then declined to “set-

point” (10 ~10°copies/ml) about 2 months later. Most inoculated animals manifested lymphadenopathy. Two

animals in IV group and one in IR group died of simian AIDS between day 150 and day 210, as evidenced by

the autopsies showing the depletion of lymph tissues, Pneumocystis carinii pneumonia and other opportunity in-

fections. Conclusion

IV or IR inoculation of SIVmac239 in Chinese rhesus monkeys will result in chronic SIV

infection with a similar clinical feature of natural HIV infection, which provides an excellent experimental ani-

mal model for AIDS.

Key words: simian immunodeficiency virus; SIVmac239; rhesus monkey of Chinese origin

W PE B FE 9% B (simian immunodeficiency virus,
SIV) Jak e iy MR AL B )12 N FH T B0 3R A5- 1k S iz Bk
b 2% 4 fF ( acquired immunodeficiency syndromes,
AIDS) 258y . B e U 19 3R LA B N B g Bk B 0 B
(human immunodeficiency virus, HIV) J&& 4L £ 558 2 |
FRREAE T I E Y . TEMRAN AR b, B AT E PR
B gl R FH A i B RE R AT A, {E AR Y A i
B R PURKESEEESHCE S A HIV &G
AR ZES . b EHE R A BN 5 HIV g
NPT, H % B 0 SRR S AR
U R H SIVmac239 #E#k, X b [ 8 ] 46 32F 47 i ok Jek
Qe 5 E R, T i HOR G v [ AE T S A% A AR
AR AR, O X 33 T i g e g A R AT 0 2D T AR
R A RGN T HIV BB | 2 B e DL &
PR B A BIESE SR BEHCHRE

F LT %

Kz PEEIRE2S R, W RE R E
WAL YR AR AR [IES: SCXK (1 )-
2004-0009 ], Hrffetk 11 2 MEPE 14 2 fRE S ~
7 kg, SR B D WFHE (simian type
D retrovirus, SRV) . SIV Flf T k40 g v 1 Ay 35
('simian T-cell lymphotropic virus type [, STLV-T) #i
TRBAPE, S5RTR SCs BT o R B TT ik 2 45 ok,
I FLIC U

BRAFHRMAE  SIVmac239 a5 52 [ Aar-
on Diamond SCHEEWF 5T PO Marx 2B . S8R
FH R s B 00FN 28 38 1 A S 1 I 5 A A% 200 i Ak Ak
PIAF RN B9 SIVmac239 3. LL 3 200 A 5o 77 %
P E (50% tissue culture infective dose, TCID,,) %
FRKOR e 19 Horp [ e 0 (BETE 10 2 MEdE 9
H)5 LA10* ~10° 4~ TCID, By 51 B 28 B e 6 Hh
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FEE A (M1 B OBErES 2D .

EHME SRR KR RERE
o, LIS &5 fhis | IR TS 55 i R RE IR B2 AR AE 19 2
AR KRG AL AR WL ¢ 232 d, B iR e 4H AR A
168 d,

SIV R M M R I H) 42 50y 98 Ot .
FH SIVmac239 B4y ) CEMx174 4ifift ( 3£ [E Aaron Di-
amond 33 BF I HL Marx ZOR2 46 ) LT R A
KoM ERBN G RMNES5SZWE R, HEmn
EH R 9 & (fluorescein isothiocyanate, FITC) #5ic
P 1gG Hudk (Sigma) FEMRIBTA: B F 5 Ik
EREE W E BT, Olympus 6 BT T WL .
FITC ARic BT 1gM il (R 18 A ) TR A
BRAT) 2R 50k TeM A7 58 RNV, #AET5 ik
5 1gG A M AR [H]

&M E AT B AART I H Y Beck-
man-Coulter Ac. T 5diff Il 40 L /0 AL FEATAE I . FE A
CD4-FITC Hiyply Bt nt R B2 pi e e = (& sk
Kk se 5E A 2 ), CD3-PE (clone SP34) |
CD8 PE-Cy5 (clone RPA-T8) Ij § BD Pharmingen /%
"], HI BD FACS Calibur i 040 M2 ACK I, I AR 4 A1
240 6 450 B b £ 0 L L 81 ) 25 SR H SR CD4 + T CD8 +
T 2 A 25 %0 (L

mMEFFHEHME R RT-PCR J TagMan
TEF, g1 FARE ) WScEk (3], HI ABI 7500
real-time PCR (Y HEAT S W S Al

MBEER WL A NIRRT, THTAR
MR S R T O B 45, 28 10% i A 4 R S AR
EJE, WA, Y K HE Fl Masson Jt 4,
BT,

P X WA S50 Ak 5 it 4 SR AT, SRR L Y
oo PEF . B ML N T A AE AR G IR AR
P A,
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Gt R SPSS 11. 0 #fF One-Way AN-
NOVA HEbRk #EAT 087 P <0.05 Rm 25 BA 8%
P,

# =R
AR 7 3 YRR R 3L 25 H, RZ

TERRHEJ 2 J] H BEAAR  Te it 2 &5 b R o H vl e ik R
Qeferp 2 0 (M329, M330) Jp Bl fE G R 156 Al

210d 36T, EEdpp 1 (M332) 7R/ GL)s
178 d # 1=,

SIV #5 Rk SIV 5 57k 1eG HUIRTE L5
14 d RAEMIN H, 76 30 d 7247 1 BLAR AR 3 2 (Y P 1A
(1:40 ~1:160) , #HKEGEAE 76 d LU 3w
FE oA, T R 1Y TG TR KT I A BRI
(R 1) FRER G e YT 10 d A 2] SIV 4 5
TgM, JUAA[~F- 24306 B2 4y 74. 4, i 0 0 SRR G A Jr A
[F] 5 24 R REAG I ) 1M,

&1 HUSIV LG Gk JLTF- 23 L
Table 1 Titer of SIV specific IgG antibody ( geometric mean)

YL A% YL 5 KEL Days post-infection
Infection routes " 14 28 70 133 168
# ik Intravenous 19 UuD 80.0 923.7 1228.9 11573. 4
% Intrarectal 6 ub 160. 0 761. 1 1280.0 1280.0

SIV: MRk fEmm:; UD: R

SIV: simian immunodeficiency virus; UD: undetermined

MmEMAMEBMATEE  SIVmac239 25 kel &
ARG 5 14 K, L BAS [ R 8 1 b 1 400 i L 9] 344
AR K s > (P <0.05, P<0.01), ZJF&
Wk, BN (F2, 3),

SIVmac239 Z#lik B Ysf5, CD4 + T 4 f 0 fF 2
PR A N G, 2 5 R TR K I A R B

s M ERRERN LR CD4 + T 41 k(e 2
393 S ol A J PR [l T, I I [] 4 T — 4K
FKF, 168 d [uldk, H 5 RRGLHT B2 S 0 B
P, HAMRZIE 22 5 K T# b . CD8 + T 4fi i
TEw bk S B g J Y B — e R TR, R
BHTREAL (K1),

2 SIVmac239 iRl ] e i A 1 20 e ORI T 20 0 L A A2 Al
Table 2 Changes of WBC and LYM in intravenously SIVmac239-infected Chinese rhesus monkeys

I H Y 5 K EL Days post-infection
ltems 0 14 30 76 160 232
n 19 19 19 19 18 10
WBC ( x10°/L) 7.37+ 1.92 5.76 + 1.80 7.64+ 2.96 6.14 £ 1.66 6.66 + 1.97 7.34+ 3.38
LYM (%) 41.1 £11.7 58.3 +14.3%* 40.1 +10.8 58.9 £10.7** 58.4 +13.5%** 48.5 +10.4
WBC: FI4HM1; LYM: WRELAHMILLG]; S AT LA, #= P <0.01
WBC: white blood cell; LYM: lymphocytes subsets; ## P <0. 01 compared with pre-infection
3 SIVmac239 ELI R b e IR 45 1 40 M BOR K L 20 L 1 £ 7 A
Table 3 Changes of WBC and LYM in intrarectally SIVmac239-infected Chinese rhesus monkeys
it H JEYYJ5 KA Days post-infection
Ttems 0 14 28 48 70 106 133 168
n 6 6 6 6 6 4 4 4
WBC ( x10°/L) 8.65+ 2.82 4.62+ 1.70* 8.82=% 3.34 11.93+ 3.28 9.95+ 3.37 11.43+3.83 9.12+ 3.37 11.63+ 4.43
LYM (%) 43.6 £11.2  58.5 +13.1 43.6 +15.6 33.5 x11.6 453 +14.7 59.0 +4.8 57.8 +10.8 45.0 +19.0
HRRYAT L, + P <0.05

# P <0.05 compared with pre-infection
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Fig1 Changes of CD4 + and CD8 + T-cell counting after intravenous (A) and intrarectal (B) SIVmac239 infection

SROLFTIES, # P<0.05, #xP<0.01

#* P <0.05, %P <0.01 compared with pre-infection
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S K T 500 A~/mm®, Mk 3 B (15.8%) K F
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BT R T 300 4A~/mm’ . AT 6 HAREZEE T
BB, HARAET 500 4A~/mm’; 4 HAE (21.1%) #F
JEYLE 8 N H HWLEEIIN CD4 + T 40 KUk 2K T %,
BT — @S E N B R 4 U A J%
YeJa 8 A H IS P A B B 6 CD4 + T 41
W, L1 BTEAE B T S0% T, 25
T [ T YR AKCE, IS 168 d 45 > 500 4~/

3
mm’

MmMEFEFHE  ARYI5 10 ~ 14 d, L8k
L R T TR A I SRR BE AR A B g, RS
M TRE, JE 41 ~76 d FFIR4EHRE TP 6 (set
point) . itk I EL W 8% Y 1k B WA B - 5 H 04 B ]
MR R EE RS TTREE (K2),

P E e Y . 28 BORGe 19 M329 . M330 &
BB M332 TG G B AE A A TS, R
R PR A J2 Y ) AR AE . b 3 LA A 0 B A AR
WS RT3 B BE =, R TE 5 x 10745
DU/ml P, s 10895 01 /ml ;1 & Wik e T
10°45 01 /ml B b, F s 1074 01 /ml, i A K F
AR AR, g M329, R F¥{E ) 17100, BR
M332 £ 4h, CD4 + T 40 M 50 R B &8 3%, a0k M329
£ 80 d B £ 200 4~/mm’ , 55 BELAG A¢ k3 ik [ 41 21
EEIRA . RS (E3),

FRIEBSAFME BPEE3 A, X8 Hf Ik

—o— #ifjk Intravenous

= 10% 7 o
L:\ £ —— % Intrarectal
s @
= 'Oi 107 -
¥ e T
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B 2 SIVmac239 28k K P RO i 0 2 4 i
Fig 2 Plasma viral load after intravenous and intrarectal SIV-

mac239 infection

BEVEATIE RO R LA 16 A, 45 R R IR g1
B A FGR AR SRR b B R R B, AR R D
PR, AR B A v B4 T L 40 R s 7R B
TEANMR AR o U8 2 2 0 40 A B s b, IR
AR, AN BB TN b B R O PR O R R A
M329 ik SR T o 2 (&1 4) ., EpE
TEAE 4.5 A B bk EL 5 06 A, IR S 4 A R AR
TEHAE R AN, AT R, ARk T BT
B, ALRoaRETREZ,

XPIREAET Y 3 JARSEAT K, &I M329 k4
SR A ik M e (181 3); M332 Stk m 4
ZUREE A I O 4 U R A SE T 5 M330 36 F ik 2
YLFER A IR IMAET . o n H W0 B i A M
B, WEA SRS, R TAe T E G, BB
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SIV Jg& e f) e o] A5 4 Ry N2 HIV IR Y T 33 9
Msh PR, 13z BT SC B R L R
FIRAILE DA B e . 255, B ER BT IZ
KRR EEE A, HEE—ERAE: (1) 5
HIV R YuAH oA, B ARAE AU e S il ol AIDS i) i 72
B (2) IR 2k i L HIV &L 4 1 2% 0
B 1000 fi5; (3) HURRNIS; (4) EDRER
VR B M e, PR L, 3 AT ) B o Bt 22 R
Pl i ] A g S e AR R, 9 2k B D R ] A
e, o E A 5 O 2K HIV e i i AR Ok A
it

AT 8 T SIVmac239 Fl SIVmac251 {7 A [A]
FEpEN, I ] SIVmac251 %Sy 708 P A e i
A O STVmac251 S JE v B bk, A A i) 22
SRR, HERURA Ok — 2N AE, AR H
STVmac239 # 57 H [0 I % 11 i Jik s G M B i SRR e 11
PR, IR0 AR T A [l R iR A A B 2 L g
SRR RS F RS, it — A5 R R TR .

ABIFGE 19 {5) 5 ik IRk G A K 6 18] L B SRR G A 24
PO LS, FRFER T 4 A2 A7 BT BE 5%
FEIEYL)E 10 ~ 14 d, 285 bkl 20 B At F 3] A% i S
TR R AR R, R IE TR, JE 41 ~76d
FRAERE T 5 (set point) , 45K Z 47 10° ~ 10°
copies/ml (5 HIV EYLJFE ') . &8 YL,
CD4 + T 4 R FHN W i3y —, A 2 H Bk
MR | R YR AE B 5 5 ~ T AN H A6 T s Bt
B RIDLIE gy, S P F R A HIV-1 R Y 3 4
PURERIE . LA E4F S R0, STVmac239 24 & ik Fil B 1
WA X N Y B A A O B AL R R IR Y, H A
HIV e 20bk 0 5 v 300 0 0 B S R B o AR B, 2
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