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ABSTRACT Objective: To investigate the effects of different doses of streptozotocin and high-glucose-high-fat diet on the
establishment of type 2 diabetic rat model. Methods: Ninety 8-month-old SD male rats were randomly divided into six groups:Normal
feeding group, high-glucose-high-fat feeding group (H.E group), and high-glucose-high-fat+STZ group which were intraperitoneal injected
STZ with a dose of 35 mg/kg, 45 mg/kg, 55 mg/kg, and 65 mg/kg, respectively (H.E+35/45/55/65 mg/kg STZ group). High-glucose-
high-fat diet feeding for four weeks to induce insulin resistance, then streptozotion was injected intraperitoneally to establish the type 2
diabetes mellitus model. The changes of body weight, blood insulin level, fasting blood glucose level, blood lipid level, and insulin
sensitivity index (ISI) were measured and statistically analyzed. Results: Compared with the control group, the fasting plasma insulin,
fasting blood glucose, serum triglyceride (TG), total cholesterol (TC) and free fatty acids (FFA) of H.E group and H.E + STZ group
significantly increased (P<0.01) and the ISI significantly decreased (P<0.01). From different doses of STZ injection, the 45 mg/kg STZ
injection had the highest successful rate and effective stability to establish the models. Conclusion: High-glucose-high-fat diet combined
with STZ injection can successfully replicate the experimental animal models of type 2 diabetes, and 45 mg/kg is an ideal dose for STZ
injection.
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Table 1 Comparison of modeling rate of different group rats after STZ injection

Number Rate(%)
Group
Total Survive Modeling Modeling/total Modeling/survive

Normal feeding group 15 15 0 0 0

H.E group 15 15 0 0 0
H.E+35 mg/kg group 15 14 7 46.67 50
H.E+45 mg/kg group 15 13 11 73.33 84.62
H.E+55 mg/kg group 15 9 8 53.33 88.89
H.E+65 mg/kg group 15 7 6 40 85.71

22 KRERE K REEL

6 LR IR A BT i Toge 127 22 5 (P>0.05) , Fifi 45 WS I
(T SEE A A ik F R R AE I, G s i oo TR MR SR A5 LA T
Hm R R IR I . R TS , STZ & 4 KRBT

WHIEZIR 28 ZIRIEH, BUER BUAT & 5 HLE A
ToFE 57 T WFERAR (P<0.01), {UFSTZE nhi 4R W 2 5
W R AR B iR IR SR 8 SRS HLE 41
W38 fAD L ZH A R B R i (P<0.01), L3 2,
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Table 2 The change of weight between different groups before and after injection of Streptozotocin (xt s)

Group N 0 .wc.:ek .after 4 v.ve.eks.aﬂer
mjection mjection
Normal feeding group 15 307.13+ 14.62 400.61% 13.21™
H.E group 15 320.67+ 11.39 43847+ 11.33
H.E+35 mg/kg group 7 321.71% 10.51 253.14% 13.62"
H.E+45 mg/kg group 11 322.55+ 10.16 24891+ 10.60™
H.E+55 mg/kg group 8 318.13% 10.67 244.88% 1024
H.E+65 mg/kg group 6 318.17+ 12.33 25151+ 15.39™

7E:F HE ALk%:, * P<0.05,**P<0.01,
Note: Compared with H.E group, * P<0.05, **P<0.01.

2.3 KERZEHEME(FBG), MRS H(FINS) RS EHBIE
FeE(1S1)A9EEfL

KRG 4 JBJ5 HE R4 RS ZEUSeEHE % (ISHW
AR T S AR AL I ) 25 (FINS ) B gk 7o 3 30 A el 7
ZH(P<0.01), STZ 4521 WK s I A (FBG ) . 3% i T{NE

SR 2 2H 2SR IR - (P<0.01), UL3e 3., k& mtit e g i
Fr 8 A FEST 12 J8 )5 K % nifsi ok Bl FBG, H.E+35 mg/kg
STZ 28 F A 2 ], MBS T 11.1 mmol/L, J B2 20 sk Bl FBG
AAERF T KT

xR 3 STZ iE4 4 AREMRARSAMEKR FBG.FINS,ISI Eh#i(xt s)
Tabel 3 Comparison of FBG, FINS, ISI between different groups at the 4 weeks after injection of Streptozotocin(xt s)

Group N FBG(mmol/L) FINS(mIU/L) ISI
Normal feeding group 15 3.12% 0.62 21.65+ 2.02 5.92+ 0.11
H.E group 15 3.28% 0.69 41.06x 4.18™ 4.62% 0.26™
H.E+35 mg/kg group 7 21.71% 4.39” 37.39+ 3.12" 4.15% 017"
H.E+45 mg/kg group 11 21.17+ 4.28" 33.02+ 3.09 424% 0.167
H.E+55 mg/kg group 8 23.05% 4.02" 34.92+ 2.89" 4.09% 0.13™
H.E+65 mg/kg group 6 264 497" 33.59+ 2.75™ 4.11% 0.19

i F B A RLAE b, ¥P<0.05,*¥P<0.01,
Note:Compared with normal feeding group, * P<0.05, **P<0.01.

2.4 KFRINAE % M 3% i = Be A 7k FROEE 1L
5@ AR A L, HE &40 5 =5 (TG ) JREEE(TC),

e B IE i R (FFA ) W 2 7+ 25 (P<0.01) , i 25 BE g & 11 (LDL)
T e 8 A (HDL )R, L3 4,

4 STZiE4 4 BB iRAER & HAEX RIS K F 2 (mmol/L, xt s)

Table 4 Comparison of lipids between different groups at the 4 weeks after injection of Streptozotocin(mmol/L,x+ s)

Group N TG TC HDL LDL FFA
Normal feeding group 15 0.60% 0.11 1.56+ 0.16 0.65+ 0.13 0.87+ 0.16 0.38% 0.10
H.E group 15 1.19+ 0.20™ 1.95+ 0.29" 0.42+ 0.13 1.14+ 0.31 0.57+ 0.12"
H.E+35 mg/kg group 7 1.35+ 0.20™ 2.09+ 0.28" 0.53+ 0.15 1.12+ 0.22 0.61+ 0.14™
H.E+45 mg/kg group 11 1.31% 0.217 2.04+ 031" 0.52+ 0.09 1.11%+ 0.19 0.61+ 0.11"
H.E+55 mg/kg group 8 1.27+ 0.16™ 2.07+ 0.25" 0.55+ 0.11 1.10£ 0.26 0.64+ 0.12"
H.E+65 mg/kg group 6 1.34% 0.24™ 1.99+ 0.20™ 0.49+ 0.11 1.11%+ 0.19 0.60+ 0.10™

i 5T EARIEME L, * P<0.05,*#P<0.01,
Note:Compared with normal feeding group, * P<0.05, **P<0.01.

2.5 E5 4 ARRRRIEAAFTN
B T AT DL rh ik STZ 145 4 Jl Je e APk H K B pe e
Ji5 HLE kL BRAR SD I3 10 200 0 e S 8 IR S IE 40 Y

2 WL Z A ETE D] STZ TE 2R RAR AP WA A AL FE 0L, 73
PG, W R R AR , 20 MUAZ TR 1% 5 IR 5 1A 400 R 1
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1 5 4 BERAXRRERBEHAR/FTMU(x 400)
Fig. 1 HE Staining of Islet in different group of rats at 4 weeks after injection(x 400)
A EEARERRER; B HE (ABHEXRES;C.STZ FHAKRRER.
Note: A: The Islet of rats with Ordinary feed; B: The Islet of rats with high-glucose-high-fat feed; C: The Islet of rats injection of Streptozotocin.
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