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Abstract

BACKGROUND: Fat-fed plus small dose of streptozotocin are widely used to induce rat type 2 diabetes mellitus (T2DM) models in
china, while only half of fat-fed rats develop insulin resistance. Thus, it is necessary to explore ideal methods for T2DM model
establishment.

OBJECTIVE: To explore a novel animal model for T2DM by selecting the diet-induced obese (DIO) rats plus streptozotocin
injection.

METHODS: Sprague Dawley rats were randomly divided into the control and high fat diet groups. Four weeks later, rats of HF diet
group were divided into DIO group and diet-induced obesity resistance (DR) group by body weight. Eight weeks later, rats in all
groups were injected with streptozotocin intraperitoneal (30 mg/kg). Rats with fasting blood glucose >7.8mmol/L and maintained
for 2 weeks were enrolled in T2DM. The levels of fasting blood glucose, total cholesterol and triglyceride, serum insulin, insulin
sensitivity were determined. Diabetic successful rate was compared among groups.

RESULT AND CONCLUSION: Compared with the control and DR group, the body weight, total cholesterol, triglyceride, serum
insulin and insulin resistance increased significantly in DIO group (P < 0.01). Diabetic successful rate in DIO group reached to
100%. It is a successful improvement to establish rat models of T2DM by selecting DIO rats combined with STZ injection.

Zhang SY, Yang CC, Hao YM, Zhang QJ, Jiang HQ. Establishment of diet-induced type 2 diabetes mellitus rat models.Zhongguo
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DIO: diet-induced obese. DR: diet-induced obesity resistance;
P < 0.01, vs. control group
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Table 2 Changes of fast blood glucose, insulin, glucose infu-
sion rate and diabetic successful rate among groups
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Grou n FBG Insulin GIR Diabetic successful
P (mmol/L) (mU/L)  [mg/(kg-min)] rate (%)
Control 20 5.3+0.3  17.0+1.8 12.740.5 0
DR 24 5.4+0.3 17.1+£1.5 12.6+0.5 12.5
DIO 21 55:03 .22%%20 3090 100°

DIO: diet-induced obese; DR: diet-induced obesity resistance; FBG: fast
blood glucose; GIR: glucose infusion rate; *P < 0.01, vs. control group

3 itig

B 0 R R I 2ak BT, BRI 4 T
FLmATIG, Hoh95% k2 BIBE IR, AR AR R IR A T
SRR REAS . 27800 PRI (1 R FVE Y7 18 A8 JEIRE .
(I (1) 2 TR0 R s A5 R 2 PR R LT 2503097 T
FUIFERY, 45 BRI R R I B 0 56 3 (1) 2 L 0 PR I A 7R
— T [ P A B T S o T O H R
AR AT DL SE AR 2 0 R 198 BE A B, dn [
45 F3 RO oblob /) B« B BE Zucker KR . B kT
DMGK-Wistar & §{ & OLETF K fil, Hogt 4% M 25y = 5 4F
s AHRBERBIUABE R ik . IR REAE 2808 R &
Joa R A FH o e L 0 4 v R O D B R A v 3% i
BT M LA A A R 5 K URI B 5 T e A R A2
PO £, 7 EFERE LA A N2 2B PR 95 1) 99 B
IR, AR IR B AN AE TS 5:50% K Bl R A 5 B KT,
AN BT A IR B K R, BT AR BT A A7 358 20 AN AT
TEJR B 22T 3 A S v B A% 4 IR £
o IO A AT 2R 3 A AT o R (O 34 2 TR L PR RS B
SHEEIRVE P 25), IR TE N 5e 35 (R 27800k bR s A% 78 1 2 1
FEft

SEEAT T R 8, B2 /N R BEIR A T 2R
JEE ST, o IR A S U A LA LA b, B
REJEZEL K SR BRI B 2 T v, (RO I TR L3
JoE Ry ZIR R LT, R AU B TR, Ui X
2K R A T R (M 5 2o S M v
INFIEBENR R G, BANSZ B EERIR, s I 2
T HFREAFAE . DL b g AR IR Pl 2 B8 b K LA
RE A DL R p . ORGIIBLRL T 278005 JRI5 1R 3R R
IR, LR AT ST S BN L AR R T T g

5214

S, EE R W . QUUBEREEETE R, BRI
FRE A R @BEMRAE H3R BFEARMC, ASTLREE
B4 ™ A AR LR 4 P A5 R (N 70 R DR A 1 3R
IR T, R0 5 B DR Ve B 3R 0 5 |k IR % B 4 Jifg 3A
%)[19-201 )

SIS R B R 50 Hos iR X K R 24 A A\ £ il
PRSI, PEAT DS ZRIAE L 9 2R AR TR o Y
I, 4226 0 W A4 BT R A B By = AT XY
JIES TR S — ol gt 2R ) A 355 DR 3R B 3 A DAL A AT 3 2
AE B F A L9 VG A T e i O R P s o E [ RE R IR fr
FAFT, HYNEL RRERANEIE, T 28 N aE4E
FRIEH R DUE . SDK RO Er ) I i U, (H s iR
WEFFIRRIEA R ST AN, T2 fA e —ER
SYRPEZESE, e A IR BRI U e
BEINEE T, ACHINERE, R PlA g B i 2R M i 3%
BT B —H 2 R B S i ) AR T s N A
KB, dEFFIEF AR, HANERHRITRRE, PO
B SIEMHETOC R, WA ks i w i
K BRI S RV R 2%, # GG A0 A3 28 s S
WA 7 Py PR v i R om0 700 2 M A 7 3R 155
T2 808 PR IR K AR R AR AEAE AN AL 100%), LK
A5 G rp B 2 PR K SR B B SR AR P A 1T B 3R
AARUHE R, 5 E AL F T AR IR R n
P P P/ TR 3R — K Bl 2 R0 s e A7 X ko P £

RSB0 A G 2 R PR K BRI AR ST R R
MR IR SDOK B 75 20 H Fr st v I R K Bl 3E T A
FEVEST NIRRT 2R, R 2TUBE IR, AERf R
Jig i 2 IO R &y 3R AR BT AT A 10 R N e v T 3 B T
(L Er IR NI A A A R T 475 100%) o P T £
YSAVERC Ay 2B PRTIE RN B, e — Al I T R

H1 T A e TR AR SD K B v A B a2k i 2 B /e A )
TR PSR S, BEAT I S BER A B 3R, D4 —F
JeAT R PR PENE R TR SRR SE AN, AE—E R |
BEIN T IERLRIE Y, H IR g A HERR T LHUBE bR Y
FIRE, T DR 27BE RIS (R AT R, BT A B AT
fEAFHER . BV RLAEAR P BT I T 32 T, IR
it I )BT, TS0 fR 38 AT V05 8 A I ), B
A, R S e 4 R 3 S T e A Ok S 60 PR L Ao

4 SEICEK

[1]  Islam MS, Loots du T. Experimental rodent models of type 2
diabetes: a review. Methods Find Exp Clin Pharmacol. 2009;
31(4):249-261.

[2] Islam MS, Choi H. Nongenetic model of type 2 diabetes: a
comparative study. Pharmacology. 2007;79(4):243-249.

[3] Reed MJ, Meszaros K, Entes LJ, et al. A new rat model of type 2
diabetes: the fat-fed, streptozotocin-treated rat. Metabolism.
2000;49(11):1390-1394.

[4]  Srinivasan K, Viswanad B, Asrat L, et al. Combination of high-fat
diet-fed and low-dose streptozotocin-treated rat: a model for type
2 diabetes and pharmacological screening. Pharmacol Res.
2005;52(4):313-320.

110004

P.O. Box 1200, Shenyang cn.zglckf.com



KL, F IR B 2 R 2R s

@ '27:2 v crrrong

(5]

(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Sahin K, Onderci M, Tuzcu M, et al. Effect of chromium on
carbohydrate and lipid metabolism in a rat model of type 2
diabetes mellitus: the fat-fed, streptozotocin-treated rat.
Metabolism. 2007;56(9):1233-1240.

Levin BE, Dunn-Meynell AA, et al. Balkan B, Selective breeding
for diet-induced obesity and resistance in Sprague-Dawley rats.
Am J Physiol. 1997;273(2 Pt 2):R725-730.

The Ministry of Science and Technology of the People’s Republic
of China. Guidance Suggestions for the Care and Use of
Laboratory Animals. 2006-09-30.

Tian DR, Li XD, Shi YS, et al. Changes of hypothalamic
alpha-MSH and CART peptide expression in diet-induced obese
rats. Peptides. 2004;25(12):2147-2153.

Zhang M, Lv XY, Li J, et al. The Characterization of High-Fat Diet
and Multiple Low-Dose Streptozotocin Induced Type 2 Diabetes
Rat Model. Exp Diabetes Res. 2008;2008:704045.

Yang JL, Li G, Li YP, et al. Establishing a rat model similar to the
adult patient of the general type 2 diabetes by long-term
fat-enriched fed and lower dose of streptozocin-treated rats.
Zhongguo Shiyan Dongwu Xuebao. 2003;11(3):138-141.

Yu CZ, Zhang ZN, Liu GA, et al. Progress in the research on
experimental animal model of type 2 diabetes mellitus. Yixue
Zongshu. 2006;12(1):41-42.

Franconi F, Seghieri G, Canu S, et al. Are the available
experimental models of type 2 diabetes appropriate for a gender
perspective? Pharmacol Res. 2008;57(1):6-18.

Sugano M, Yamato H, Hayashi T,et al. High-fat diet in
low-dose-streptozotocin-treated heminephrectomized rats
induces all features of human type 2 diabetic nephropathy: A new
rat model of diabetic nephropathy. Nutr Metab Cardiovasc Dis.
2006;16(7):477-484.

Xi MM, Wen AD, Liang X, et al. Zhongguo Yaowu yu Linchuang.
2010;10(1):8-12.

BV, SCR AR R A5 2B DR X SRS 1 3 37 2 LA L Bk
AESHT[3]. 1 H 254 511K, 2010,10(1):8-12.

Wang CY. Jilin Yiyao Xueyuan Yuebao. 2010,31(1):22-23.
A, BENRA 04 3% 5 5K B 2 W JR o B 2R P e 7. ). i AR B 242
[ 244%,2010,31(1):22-23.

Zhao S, Chu Y, Zhang C, et al. Diet-induced central obesity and
insulin resistance in rabbits. J Anim Physiol Anim Nutr (Berl).
2008;92(1):105-111.

Tanaka S, Hayashi T, Toyoda T, et al. High-fat diet impas the
effects of a single bout of endurance exercise on glucose

transport and insulin sensitivity in rat skeletal muscle. Metabolism.

2007;56(12):1719-1728.

[18]

[19]
[20]

[21]

Flanagan AM, Brown JL, Santiago CA, et al. High-fat diets
promote insulin resistance through cytokine gene expression in
growing female rats. J Nutr Biochem. 2008;19(8):505-513.
Szkudelski T. The mechanism of alloxan and streptozotocin action
in B cells of the rat pancreas. Physiol Res. 2001;50(6):537-546.
Sotnikova R, Skalska S, Okruhlicova L, et al. Changes in the
function and ultrastructure of vessels in the rat model of multiple
low dose streptozotocin-induced diabetes. Gen Physiol Biophys.
2006;25(3):289-302.

Pérez-Echarri N, Noel-Suberville C, Redonnet A, et al. Role of
adipogenic and thermogenic genes in susceptibility or resistance
to develop diet-induced obesity in rats. J Physiol Biochem. 2007;
63(4):317-327.

REAREENES(FE—

B ZR): AR 27Ty LA TAAFRA(07067) %
.

FYZS /05 IR BALAT ] READ K o ER I
A4 H RN B IF R A BB

BEHOIFT A FRABRRERMA RIS 2 2
FmiE ARt F, AR B R AR AR 2 BB SRR Y A,
E,

R “BAR” | X RBHISEHALK
H 8 IR AR A, SR A
BT E AL

Rt LIRS TE: %5 AR, o R
HALEMLS B MIEMBAFARE, MTARARLRIIL
Wi, ERSRFRHER,

EHITR AN AHRRIRIMK AL A 2 2
BRAEB £, R—HAA KR,

@2732 ISSN 1673-8225 CN 21-1539/R 2010 #HeAIT (/A1 LFERT oL S I RER D s it Ty

CRTER Z¥i& “HBALATIE” ZEXT “HiAEE” rBARARE: AHFARE

O FEKAFAAIGERE T RAZAABRME O & EREEMINGAR A LB 4 A %0 O Acaveolin-1 B 1% 7 & it & & &R 32

O REBENEAR KA B ) o F T HAA ALK
A

O #FHBRHERAEZE AR NTSLCIAA
AR

O 5 ArHSV-1TK I B 49 4 4% Ry Stk M s

O R A mieNF10E WA B E

O ZARE AL & & VKR Bkt

O XFl4F Rty Caveol in-1 4 4% & ik H Kk

13

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH

B

E2F-34 FRNATHE 8 Ak 2 o 64 2

hTERT 4 B B 3 F 3K 3 e GFP 4412 7% & # k

HiE

W 4 K 47 CD20 4k 49 4 4 B IR R &
Ad5F11b-Anti-CD20# 4k #3&

restin 313 5 4t K AR 09 KA BARM

TEMA A2 1 ## B~ BB 64 B kA 1

ACDAOL A4 ik Bk

N RCXCRAK B & 25T 44 1%

survivin & 3 F Az k Bk

Yk 3 5% 4% & 5 ok & ShRNARAZ R A &
PRy

kA E R LE G K E ) APRKCBL
A AR R B

ABCIGLA B 1% 5 & & ik kM &

5215



