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Establishment of Rat Model of Type 2 Diabetes with Streptozotocin and High-fat Diet
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[ Abstract | Objective: To establish a rat model of type-2 diabetes with nonalcoholic fatty liver disease (NAFLD) in-
duced by streptozotocin (STZ) and high-fat diet. Methods: 35 Wistar male rats were randomly divided into two groups: the
control group and the model group, which were given the control diet and the high-fat diet respectively. The rats in the model
group were induced diabetes by intraperitoneal injection of 30 mg -kg ™' STZ after 4 weeks. Then we measured and analyzed the
changes of fasting blood glucose level (FBG) , insulin concentrations, and insulin sensitivity index (ISI) at the 8" week. The
rats in the model group that were successfully induced diabetes were further divided into two groups based on FBG: the model
group and metformin group. The rats in the metformin group were administered with 200 mg +kg ™' metformin for 4 weeks. At the
end of the experiment, the oral glucose tolerance test (OGTT) was performed, also the FBG, ISI, hepatic lipid concentra-
tions were detected. Results: The rats in the model group showed the typical symptoms of diabetes: weight loss, polydipsia
and polyuria. Moreover, compared to the control group, the FBG significantly increased (P <0.001) and ISI significantly de-
creased (P <0.001) in the rats of model group at the 8th and 12" week. At the 12" week, the AUCG significantly decreased
(P<0.001), and the FBG, serum ALT activity significantly decreased (P <0.01) and hepatic TC concentration obviously
decreased (P <0.5) in the metformin group compared with the model. Conclusion; A stable rat model for type-2 diabetes was
successfully established by the induction of high-fat diet combined with the injection of STZ. The effect of metformin in the ex-
periment suggests that the model was proper for evaluating the hypoglycemic agent.
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Jo 55 ZE RPN T2 B B A B AE (0 — 2808 AR i 1
g, MBI ERERE R R AL — R0 Ko, M
DL AR 45 4 i 5 BT ( nonalcoholic fatty liver disease,
NAFLD) 5 i 2 % . HHTIm R b X 2 BOBE R i T 58
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2. SCXK-(7£)2012-0004 ,
1.2 Tkt

R H L REF = AR TR Rk (b st fE BRR A R B
ety A R 2> /), A=l k. SCXK ( 5t) 2014-
0008, =B A RIEC T U T : 1% PHEEE, 0.5% AH{R
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B ZE 2017 4E6 H .
1.5 F2)

5% PR 4/ T 25 ( Streptozocin, STZ): Sigma 73\ &,
L5 . 18883-66-4;

Mo gt EEY RS ARA A, it
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JPRESREIERE (TC) , 4155 151841, A=
2018 46 H 5 HMEH M =F (TG), it 157201,
ARONZ 2018 45 H, DL 10 & 3 ok i 1
A A YRR A IR AW

KIT 4 &R A KB (AST), it 5.
AUZ2686, ARONZ 2017 4 1 H; WRARASEEEH
i (ALT), #it%5: AUZ2678, A% 2017 4:1

PU_E RG] e vl DL 5 B A R R S I R 4 ()
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1.6 FEULE

5ok AU4B0 4 [ sh Aot R 48 JCH FLU-
KO F6/10 @415J 44 5 5[ Bio-TEK AL 14 7>
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E%'L‘*}Lo

2 7k

2.1 pef

35 H Wistar R FUE R PEGRSR 1A T2 2 ik,
AR 1A i Bl AL 23 O G R 6 B AL (100 B i 5 41
(25 H), IEH IRZH MR LA p R | AR 2 IR AR
P HEDRL . 55 4 JR, T REAH R RO I i o
NR7E 3 (STZ) 30 mg - kg™ JFARSE R IRIKE, 1EF X
S L A5 PR I A T S A A PR M 5 R B 2 o R - 4
ZLERIRE . 8 R, REZEEAZIKSR,
SEVLT 2 BUBE IR FE AR . 25 M B (FBG) % i K Jie
BFR AR, PRI R MU B (1S . LI FBG >
11,1 mmol - L™" HL IS FAIRIA g BB 2 57 pie 2y, [l
M4 A B RGEME IR VT bs, BT Zhfg

$ebR (ALT, AST), 52 J5 3573 3 R LR ML Ut i A
SRR M S

P ERIIR R EL(20 H) BEML A AR | 6

iR — OO, AR 10 H, Ehie — B OBUNE K R

H(ig. ) 44T 200 mg - kg ' Kl R M 254, HL42
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TE: SIEWAHILE, ™ P <0.001,
B2 KREREEZL(vxs)

x1 EESFFARTEME. NREZSER

FREESBIEH (v +5)
1l 23 A J R B 5% 2 B HR 5
R mmol -L! /WU +mlL""! (181)
E#H4l 6.0£0.4 10 13.44+2.30  0.012 8 £0.002 6

FERIZE 22.0+5.6"* 25  14.48 £3.52  0.003 3 +0.001 1 ***

. HIEREAE, ™ P <0.001,

3.0 12,2 REUTFE R B0 ALT, AST G124k
A8 AR, BERAR RS IE R AR R, i
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HALT PRI Ths, 100 AST 354k D0 B A8k, 3%
WAAR Yt S AR R AT #E — 2 AP (L2 2) o
F2 EHS AEAKXRME ALT, AST & (x +5)

U-L"'
2H 5 n ALT AST
EH4 10 43.6 7.4 148.9 £27. 4
AL 25 54.6 £12.3* 128.8 +49.0

W HIEWHHLE, " P<0.05,

3. 1.3 HEAE 12 JElJE KA TR A £l

301301 RS R MW i R 5 3R R A BRI R A
RRR, MR ERR 12 e, B RS
IEFAURRAR L, 23 I WS T, OB b 2
TR (AUCG) B3GR, 2 1 i fo 1 3% 5 4 ] A
Wb, BRI B R T R, ZRA%E
X, W3,

®3 ER1L2F(KH4F) FEBEARZRNE, MRSESERBELEHBEY. BHWENEL (x5, n=10)

15 ffﬁﬁmﬁ%l JoR i R B 2 2R U B i
/mmol L.~ /wlU +mL ! (181) (AUCG)
EHH 5.5+0.4 15.47 +1. 54 0.0117 +0. 0015 22.0+1.3
i EUE) 23.2 £4. 5% 12.18 +0.97 *** 0. 0034 +0. 0007 *** 86.4 +5.6 "
YHehd 15.3 £4. 57 A4 12.86 £0.98 *** 0. 0048 +0. 0007 *** A4 56.1 21,5 AAL

W SIERAE, P <0.001; SEIEA i, A4P <0.01,444 P <0.001,

3. 13,2 REUTFE R B ALT, AST i A4k
W12 )G, MO BT E A, M3 ALT %1k
WIRTe, SIEWHRRILEZER A5 HE X,
R fers 8 ke A (R 4) o

R4 ERDR2F (LK) EREXBRTIERYR
& ALT, AST i (v s, n=10)

205 Ji ALT/U -L~! AST/U -L~!
EH4H 2.63+0.15 44.9 +£6.0 152.4 £27.0
AL 5.39 £0.24 " 64.6+14.9* 117.8 £21.8*
e | 4.98 £0.99 " 45.3+5 844 106.3 +34.3**

W 5IEWA L, P <0.01," P <0.001; 5884
B, A4p<0.01,

3.1 4 REUIFIEKF  SCERfidoms, #EAZ R R
IEF XA TR, AP TC, TG MW Ty, 2
SAGEEX, WS,

RS ERI12F(RHG4F) FEEKXRIE
KEHEL (v £s, n=10)

/mg g~
5 TC TG
E#H 1.07 0. 17 12.39 +3.99
e 4.65 £1.66 " 24.10 +4.32***
e 2.90£0.70 *** 4 21.21 £3. 12

T HIERALE, P <0.001; SHEORLILEE, AP <0.05,

3015 REUIFIERG BEAE N 452 Lo af slmy, 1EH
LR BT R DL D 8 B 5 S TR 2 O B i B 10
#1(10/10) Franpibk, Hd 3 Gl R, 6 fid
BERRAE, 1 IRIERGAE s 7 41(7/10) SRR T4 i 17
ARPE; 1B (1/10) JFIE /NP 5 4 . A
AR A Bl S BT LA 200 6 A J A B i s 72 A
FERBMNERAE, WK 3, %6,

W A IEWH; B B, C AZhd.
3 FFREALREYIF HE 6 (HE x100)

- 1143 -



20174E8 H 519% 81

hEBTZS  Mod Chin Med

Aug. 2017 Vol. 19 No. 8

*6 FHAXRAERERTER

s Ak FAIRARE Y AR HApsAE || s ARk JFAEiE Y RAIMRNE A
1 - - - - 16 + + + - -
2 - - - - 17 + + + - -
3 - - - - 18 + + + + - -
4 - - - - 19 + + - - -
5 - - - - 20 + + - - -
6 - - - - 21 + + + - -
7 - - - - 22 + - - -
8 - - - - 23 + + + - -
9 - - - - 24 + - - -
10 - - - - 25 + + - - -
11 + - - - 26 + + - -
12 + 4+ + + + - 27 + + + - -
13 + + + - - 28 + + + + -
14 + + + - - 29 - - - -
15 + 4+ + + - -

TE: —FORRWNE; + FRBENE; + + FoRPERE; + + + FoRENE; EW: 1 ~10, B4 11~20, 4. 21 ~29,

3.2 ZHIBUIOO S K BRI

3.2 1 ZHUBUNORHA5E A8 O B as T MmO JBR 5% 3R
MRS R ABURFR B M R 525 4 )R,
T FOSUNKRE BH S AR AR AR R R B 2SI I AR, B v
FHURIEEL, I CE R R R FORE i R AR
SRR KR, ZRWASRIFFEX(LES),
3.2.2 ZHBUIIOG A5 A0 K B 8 &R B0 i ALT
ASTIEMERE I 45245 4 JiJa, —F XUIKEE B S k%
AR BRI ALT 35, SERA KRB, 2
SR AR AR S AT AST 1% M FU 5 R B0
Bl (WL 4)

3.2.3 “HOUUIR AR R BRI IR B 52 2525 4 )8
Je, ZHOBUNCRE B S R AR R R BRUFAE TC &4, fH
X TG e A B (WES5) .

3.2.4 ZHUBUMOW ALK BRI ER R 520 2524 4
JEG, —HOWIRA H B 8 5(8/9) FF4mMafb ik, Hor
5B B AR, 3 B EEREAS; 5 6 (5/9) &% B4
FLRE D AE 5 1 ] (1/9) B AR P9 /N kb1 R 46 Jf i
MH(WE3, £6), SHEAIZAMEL, —H MUIK4
JFF 200 e ok i A0 i I A8 PR T s e, e B UK
Xof S T8 R BRUTE I A8 A — 5 PGB R o

4 g

2 UM RR G 2 AL . IR LM IR R SR
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R 8 LR G AE, SRIUN IR & 253 WA AH X [ = Bl JB
BRI, 2 BUBE IR 1Y 0 28 o5 A BRopE IR i
1 90% ~95% , HHiC WA+ 4™ 5 1Y sl i A g
REAI AR B o PR 2 RO R 7 AR A
T NS A B, A R i D I B
B LB IEAORE o ARTGRG P B 7 HF 2 JC TG 1 20
S TG 240 A Bl 7 72 R R0 R T T AR R R AE B RS 25
AEY o ERTE THEDRG VIS 5 BT 09 22 o HL ) R 52
WG, SIERE. BEIRAG . i . B R AKHL.
I £ 25 L R0 25 M I S AR 22 [N R A e
PR 2 7 — R e 19 2 RUBE PR s A I JE TOKS 14 B i
JHF %) B A B AT 1] o8 33 R P 95 45 1 1 & AL
KWy Z (B AR BAE AL S AT E 98 . ASBiF 5 i
FIIRIR A SIS STZ i ft, #ar 2 BUBE IR
B IFARTRE PR B 10 I BRABEAY 4555 3 PR 9 9 114
I AR PR AL A & e i

IR R o IR 2 K BRI B AT,
B BT 2 TOBE IR 00 & RS STZ 4314
Fay T B A A B L STZ BE B ik A RS B 4,
HA e i B B 5L v] LISk DNA 4549, Jf 40| DNA
ZRBIETE, 0Py DNA S/, DA = R ik
PEPEHL AR 5 K BRUBE & B 2B M, 1 R i I & 1
THR B, PRl STZ 1R BE4E AR R U
FREem R 2, TR 4K 52 25 7 5 DR AR £ W 9% 1 g
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RS ZHHT, WM gE e m g fase L 3%
ITRIRIFFE S 5 TR K B B s IS R A S 4 R I8
TR STZ YA, B i R B2 IR P 8 T v, TR
BERGUBIR BN B TR, SRR E TR, 2402
FRECHEFRAGREAR , 33 BERE IR — 34 28 A 12 J] 5
WSS, SRITTE S R b, TRk A 8
I A 2 K LB M 0 22K ST 5 VA BT S BRI, i )
T 12 F A B R, ATRESE T STZ T 5
SRR RS B 4 M MW IR, 00 B T &
FREZVESNIE, 117 B 25 v LR ) A 2E 4, SRR R AR
PG 2 . I, 5055 0 B2 Hud, 7k B
I A T ol = T i S A S TR, AT
ARG 275 SR 8 7% 36 A AT U 9 7 2 B A T 40 f e
A AR R I A e, IR] A oL 37 e 9 R L e S T
TEAE R TR, 2 WK RURE R B A ) B T R
REIIIFAAE . 5 bRk, ASBIF 0 A 5 0 o i el
WELFEIE A I T St STZ TSy T 2 BB R IR 4 9T
AR i 7 AT A LR AR

N T HE— B IAEZ R BB R, AR5 F AT
T T BB 25— R UK 4 . UBK A
1957 4E ISR, 76 I B _E AR g Wb 25 07 1 2 &
A7t 50 AR TR, YA TR R A B R &2
e, TEEALAE . AT R T 08 A A T
WA 23 M2 5 4 s UL A R DG I 2 48 % A 2 i
AR IRCRI ) ) 2505 g 2 /DN i o 8 00 48 ) 0
WO R TE R AMP 3 L 9 35 (1 8 ( AMPK ) i B%
2 9 1S 7 R AL A HEAT R T R B 484k, AT Uk
BB A R L TR SRR A T S 22 0
FUTT L)1 R 56 5 B 540 R U R R A
S7, ATPERAT R ORI LU
RORURIE'" o B TR R 2 Wz i, R
THXUIRAE 36 97 AR R PR W . S g0 ses A
AF | R 457 T B TS D AL A 0 ke, T B T
TP L A BIFSE e W — RO AT k382 /s BT
TGRS DA, XTI B — & BRI AR
RTIT ERT — F SRR G 43 T I R SE B, ol A
5 R R AL 2 1 Y AMPK A 5 9 5 7 1 4 A g
TG A B A A 56T AE g 45 S R $h 1R
T XU i 2 24 25 D0 i P 8 R A 280 e B 2 R
T, PR B RIS B, O R AR
Bl [ PN S AR TF B TC ik T B 45
SR, Hh R T OURAT L g3 5 750 A BB AT 200 B i
TR AP 00, DR TG 2 o BRI T LA

% 2 OB PRI I AR TR TR I 107 JEF R B 7 3
T RERE LSBT L AN T SE o JF H, R i A
JNER R S B, AT T 2 B
Wl PR B JFG I D A A RS R R AT B4 2 AL

wH5E.
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