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Progress on nonhuman primate models of diabetes mellitus
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Abstract: Diabetes is the third most severely chronic disease after cardiovascular disease and cancer. World Health
Organization (WHO) estimated 220 million diabetes patients worldwide in 2009. The rational animal models of diabetes
are necessary for understanding the mechanisms of diabetes, diagnosis and prevention of diabetes as well as screen and
evaluation of new drugs for diabetes treatment. Compared to other animal models of diabetes, the causes and symptoms
of diabetes of nonhuman primates is more like human diabetes. We here reviewed the reported nonhuman primate models
of diabetes based on the sources they were generated; especially focused on three models, Macaca mullata, M.
fascicularis, Tupaia belangeri. Furthermore, we discussed the perspective development of nonhuman primate models of
diabetes mellitus.
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1.1 55 (Macaca mullata)
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Rt A RN AL A B B R/
22 B8R

Xu et al (2009)F1 Theriault et a (1999)#BRiE %S
THOPEA S STZ T LU Ih 75 FWE K i . Litwak et al
(1998b)47 8 KB Ak i kvt 5 30 mg/kg STZ, 3
K v B, B9 B (6 AT B )5
W, X 8 X STZ W5 F BRI 7 AT 2B
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W6 HL = JBE ) 35 (Hyperinsulinemic, HDf¥) 8 JUf 18k
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Progress in studies on HCV receptor of Tupaia as a

potential hepatitis C animal model
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Abstract: Hepatitis C virus is a prevalent and globally distributed human pathogen that seriously harmful to public
health. However, the development of therapy and vaccine was impeded by the lack of suit small animal models. Herein,
we introduce the characters of HCV replication. Taken the HCV cellular receptors as the viewpoint, the potentiality of
tupaia as hepatitis C animal model is discussed at the molecular level by comparing of present animal model.
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BT 98 973 7 (hepatitis C virus, HCV){E &k
L HE ST 510 3 2095 [ AR (Choo et al, 1989), Z]
1989 4E A g il A KL R LI 7 9 1E Ui 44 T
HCV JEPR A 4540 5 i 5 280, IR T A1 A 4
e () TR 1, B 3L 5328 O 3503 35 B (Lindenbach &
Rice, 2001). CAfi5E ) HCV = BAL R 24T LR A%
FERIBREME R, ARG, HCV B rm i AT,
B3, H e e e HADAN AL Rz Ae . 35 WHO i
W, A 1.7~21CHCV &Y, KIEJE HCV 1)
s IR X, 45 3800~4000 J7 N4 HCV(Alter
& Seeff, 2000). HCV —ZJKYL, 75%~85% K
Y RIS VEN B 2, 19 1 B TE W S I K
SRR, &3 10~30 FEHRAEHERE, 20 5%IMTS RN
T 5583 B %45 TR O M R A R T 40 o

e H T 2010-12-03; #:52 H: 2011-01-20

(Shimotohno, 2000; Poynard et al, 2003). 175 1]
AERYEAT A S B A O I AR, P Lk
R P A AN R A R I O

HHT, X5 P B 9800 B B A UKV T 5 ik T
MR SFEFT RS, SR, ZI7EX AR 1)
FEA HCV G a7 ROV 22 AR K, BRJT
P, A 2 R B W R,
R B A 20 697 7V (Locamini & Bartholomeusz,
2002)0 P AR R By I P R AL IR ) R AR
FB, HB T HCOV BN HRIAE 2, LI &
NIRRT I 58 0 A RS2 B
T 1l %) (Bartenschlager & Lohmann, 2001).

ARLRRHSE HCV RG240 M i 8 oy ——
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B4 A PO 28 /NS R AR FR ] e
1 HCV &Hl5FEMAEZIK

1.1 HCV W5 S HIEE

HCV 4 5B IEBE RNA J %, 95 i J80RL 5 4%/
T80 nm, L Ay U AZAC T AL ) L IE A RNA,
AT AN G I TR BB, e b R
(Lindenbach & Rice, 2001), &% 55 15 4l Jif J5 4 111 5%
EE G F A Ty . RN K2 9.6 kb, 5

JEFNIEIX (non-translated region, NTR)Z5 45 A IR 5T,

X HCV LA IR R Hil 1 H 2. HCV 2L T
TSR AE S B IE A 3010 DML 2 R AT
{A(Choo et al, 1991), TE15 3= F9 55 g i 2 11 18 1)
JCEMERIS, AR 3 Mgty Az L&l C. W
HE ELAIE2)F 6 MPEZ5 4 8 FI(NS2.NS3. NS4a.
NS4b. NS5a #lI NS5b)(Bartenschlager & Sparacio,
2007). S5t HE HCV [ 3 24 85 73 (Hassan et
al, 2009), JEL5HIE FI7E HCV SR G i fE b
HEBAEM. HCV EEFA 3wl —> 27~55 nt
R AE 2 i IX (3NTR), % 9 7 4k PR 20 52 ) sl il 13 2
FA E Z T 1E F (Suzuki et al, 2007; Ebihara et al,
2008).

HAT, X HCV R 5 S HIALH A 2E, H
MY HCV A B A 300 75 BRI BRI AL ]
LR BT, FIHEMIAE HCV S IR K S i
(Birke & FrancoisLoic, 2006). A4 HCV 565 T
AN WA T RS ARG A, AR AR MR AR T P
5T NG, HanpikmEaiEik, “67 A
MIKAN  REEREANTAI S, HASTRI B b
CLZEE A IR, F HasAL )it RNA AR
iR A PUR R N . kT RNA H4% mRNA
(T AT T e, AR AeE 40 B AR A 1 5 i A
WA, AR EALEEY. L, RS &
H5ARLE M. i RAN 76 HA KB RNA (1)
RNA FGHEHAEAL T, S H 2 A A ik
RNA, HfE RNA A/ & i 2 IR 5E RNA
B JFFAH IR AR & B B BRI 5 RNA i,
H 41 0 TE R, BE AR A, IRk il
FRONBEA o B T, 20 e J e PR RO o BT 4 2
R R RORL, BL “H 2 19075, AN RS TR
H % (Denise et al, 2004; Bartenschlager & Lohmann,
2000). PRS0 EE R IZAE AT S0, AW GL T
AN, A 2 R .

1.2 HCV £EZK

RS UBE 4 [ W S SRS e e ) ) e e N
BRINFRELN L, RPN e
AT ERE R R k) R . H,
O fE HCV i 8 BG4l i F2 /r F DhREI
/A4 CD81. SR-BI. LDLr. Claudin-1. Occludin
E
12.1 CDS81 %7

CD81 #:[X4] DNA 1 8 Mg 7/ 7 M E T
Mk, KN 1500 bp, H2 T AN 11 FYLtafk -,
CD81 ] cDNA & A M I FF IR A AE S, Sl 236
MNEFERR (Levy et al, 1998). CD81 & —FhIERi AL
B E, & T VRS B ) 5% (transmembrane-4
superfamily, TM4SF), H 4 MEEX | 2 AN Hu4h X FI
2 M N AR K. CD81 HIPIAMEANX J& HCV
JRTE RN A5 I A A P AN 28
AN IEIRIRIE, ey BEARSY; LA RIAN(LEL) A
80 M IEIRIEIE, VIR 2= oK. HIAh KIRH 1)
mEARX EC2 /2 HCV HEH E2 454 WAL A
(Higginbottom et al, 2000), 2RI CD81 JEKYL[]
FhERr e AHRERM, HAMNRER 4 MR
SEAR R LN 2 A R, R ARSI
BRI, T 3ECD81 7 Tk 5 HCV FEfii
ZEAEE ). AL, Tseng et al (2001)IA 4y ffufh /N EA
X} CD81 1E i 45 KA A HERE RN B BE I R AL T 1T

I, HT RIS WERIER HCV E2 7] LA S 4
MM A CD81 AHZs &, MIMiHERT CD81 W] fEd
HCV %Z{k(Piled et al, 1998). fEIt)H7~ T, Meola et
al(2000)%} CD81 7E HCV [ A Bk 2 (1 7 H 14T
TEEEGEUE: K CD81 RIAHAAL N HepG2 41}y,
fEIIRTS T 0 HCVpp 15 &%, CD81 HifAn] BH KT
2/b 90%[1) HCVpp & #y, CD81 FitE siRNA fiff
CD81 ik T i 70%1% %L T, HCVpp J& 4L FHIT .
R CD81 44, = ELlIt B2 HH &R (1 (1) BT 4
(420~535 {7)SEIL, BEIEALAE B A I B A5
SEN 454 ) 2N & (Tan et al, 2003; Chen & He,
2003).
122 SR-BI %1k

SR-BI A& X FK B 2K 1 AUHE R A%, AN
T N2 59k I, KL 7.5 kb, 4ifid 509
ANGIERR A I A R TpE A 1, AR 1 e
2104 54 k, BFE 2 MM, 2 MEBEX L 1A
JiEZMX (Kapadia et al, 2007; Connelly & Williams,
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2004). Scarselli et al (2002) & AN [F]FEE AL HCV )
E2 HE A¥IREN 5 AEKIE CDS1 1) HepG2 4l &h 4,
ULIER CD81 #heAy HoAth 7 77 /3 HCV G4
fio ki, FRZEDE K& Western blot vE &I 5
HCV $f 451 SR-BI 43 1. [AINf, %Kik SR-BI [
CHO 41 futhgeidk B2 454, JFdk—2HIESE SR-BI
£ HCV Eged ferpnl ge il mEAEH . Grove et al
(2007)HF5E &L, HVRI FifAF SR-BI Xt B2 [/ %
AIAZIX 1 (HVRD)HZEFPEZ5 K W], SR-BI AL
HCV M EESGA SRR ED 2 MEEX 1
(HVR1).

SR-BI J¢ —Z k=244, 75435 HDL. LDL.
VLDL 7fEN M Z R 4G, RG] B Ik
AR EE A B SR Bt 4 if 3 £ 145 5 (Varban et al,
1998). LDL ik 5 SR-BI &5 4, 58 AR S 140
M EAER, S5k N0 Ay B I A BT B - SR-BI
ALEPEPEHL RN HDL A (4 g 0 B4 JE AR it HDL
BN ANHEAL, b i P 7 HCV A
M - SR-BI 5 Z R IR EE A4 G FIN-F M, 12
7 SR-BI BRI H (I AH DG 25 & Wtk A\ 4 i,
A[RE2 5 HCV 5 5 1840 it & B S A\

Bartosch & Cosset (2006)f/f 57 &, CD81 Al
SR-BI A 742 HCVpp JEGe 41 i fr 06 B2 45 4F,
{H AN 263k CD81 A1 SR-BI F U5 4 AN RE 4k
HCVpp &4, 78 HCV Y T 40 i vl g 77 22
CD81. SR-BI MHbfibfe e th M L2 5.
123 LDLr

I % B IR 2% [ % ¥K (low density lipoprotein
receptor, LDLr), & P04l i 3 it 25 1, A 43
FJIEA 115 k, LDLr BifAH 860 M2 LRk A4
B, 43N TJEH LDLr B 839 NEAR, A
R URGERITT 4 Ky 5 AN X I B AL & 457035 EGF
IR A AN BT Ay AR AN 5 Ay A b T AN T
}J3(Molina et al, 2007; Wiinschmann et al, 2006).

X} F LDLr (23 HCV Y 4i fE i pLl, H Ao
VIANERAf, RPN 4 E %) LDLr F2E45 5
LDL, [H#:/F HCV E 441 fi(Andréo et al, 2007).
HCV B 5 M LA IR R 1 45 &, R A
M40 M 2% T LDLr AH B VE R HEON 40
(Wiinschmann et al, 2006). LDLr F$i44 LL & 25 &
F B PUABESNE HCV X4 N{R, HE—20 i
LDLr /& HCV HEZHLE & 2 2 MR,
fH LDLr %y HCV &M FEH T2 CD81 Al

SR-BI [ 1p3h5€ i (Monazahian et al, 2000).
124 Claudin-1 %1%

Claudin J& T — M2 HERKIE, HATC KM 20
Bl Claudin B, JEAHR > iR 22~27 k 5
JEER . ZEAH 4 DHUKIIESEX . 2 ASHAME
AT 3 AN X IR B - Claudin 2 B4R T 40
It ) % 3 4 i T R A ) 2 T 3 O 1) 3
PEEAEEEM. Claudin-l /& Claudin F%K )k 512
—, RIETPE b frh, ENTIEg0 f i ik &
% =i (Evans et al, 2007). i 571ESE, Claudin-1 /& HCV
LT 5 D6 2R 1 5, HCV SG a0 1 i (1 32 AR 45
ST L, 255 Claudin-l FA45 4, R0
M AN EE BN . REX Claudin-l /%
HCV B4 I AE 2, (A Claudin-1 2R 4%
Bk, &SN HCV 18 5) MR KBRA . i 7T it
—3 R, Claudin-1 /£ HCV 5 CDS81 454 )5, X1
BEA N R B S 2 EER], Claudin-l W RES
5 HCV K% ki (Evans et al, 2007; Blackard et al,
2006).

1.2.5 Occludin &/

PSR 1 Occludin F2& 2009 £E:8 KB AT A5
HCV ) 5 850% e B 2 A, HoARN 23 7 i &=
230 60k, A 4 MBI . T 2B RS2k,
ML ARNRIE AL T, H511E Occludin 455
HCV ) E2 /EF, 7 HCV FIl CD81 25 g 52 k4l
Ja th A /-3 HCV A M (Alexander et al, 2004;
Thomas, 2009).

HAT, FAT HCV 4 sz 44 S A S 75 i
YeHUHI T AR EAIEY), [FI, HCV A M
A SEIE—ASZARPTRETE RN, TS 2 s Ak K A
BRI TER RS, O AT HCV A M F2
HE B — A, AR HCV SZAR[RIJE I it
FURS I FF R (0 T BT 98 3 ) A 10 L A o

2 AERFRB R

H M HCV R ], §-Z 4301 HCV /R4
BRI R G E WA, — HHASE X HCV
WIFTHIEN . Wakita et al (2005)3515 a2k 5 BT 28
BH HCV 2541, @7 HCV 23R R T &
g8, ST HCVARSMETFR, I nl o™ AL g rE
ARk . Z5[E Rice Ml Chisari KNI IT41AEFr €
(40 2R PR A4 41 HCV i DR 2 1) 283 M i





