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[ Abstract] Objective To established a rat model for type II diabetes and to investigate the gradual changes of
myocardial fibrosis and myocardial AGEs/RAGE levels in type Il diabetes. Methods Male SD rats were fed high-fat
fodder for 6 weeks, and then injected a small dose of streptozotocin (STZ, 30 mg/kg) after overnight fasting for 12 h. The
random blood GLU was detected on the 3" and 7" days, respectively, after STZ injection. The rats with random blood GLU
concentration higher or equal to 16. 7 mmol/L detected twice were considered as successful rat model of type II diabetes.
Six rats of group C and six rats of group D fasting for 12 h were killed after intraperitoneal anesthesia at the 4" | 8" and 12"
weeks after the successful establishment of type II diabetes models. Blood samples were taken for FBG and insulin
detection. A portion of the left ventricle tissue was used for Masson staining and immunohistochemical detection of RAGE,
and the other portion of the left ventricle was used for the detection of content of AGEs and Hyp. Results The FBG levels
of group D were significantly higher, and the body weights of group D were significantly lower than group C at the same
weeks. Blood insulin of the group D at the 12" week was significantly higher than that of the group C at the 12" week and
group D at the 4" week. Myocardial Hyp, CVF, AGEs and RAGE of group D were significantly higher than those of the
group C at the 8" 12" weeks. The AGEs/RAGE level of myocardium in the diabetic rats was positively correlated with
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CVF. Conclusions The model of type II diabetes is successfully established through intraperitoneal injecting a low-dose

streptozotocin to SD rats which had been fed high-fat fodder. The rat models of type II diabetes demonstrate myocardial

fibrosis at the 12" week after the successful establishment of diabetes. With the further development of diabetes, the

myocardial fibrosis, content of myocardial AGEs, RAGE protein expression of the diabetic rats show an upward trend. The

level of AGEs/RAGE is positively correlated with the degree of myocardial fibrosis of type Il diabetic rats.
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Table 1 Changes of FBG, insulin of the diabetic rats at 4", 8" and 12" weeks( x =5 )

JAW 20531 25 MG b J Ky % RE
Weeks Groups FBG (mmol/L) Insulin( ng/mL) BW(g)
4 8 TEH X BB ZH ( Group 4C) 5.74 £0.34 1.18 0. 12 397.36 +£20. 52
4 Weeks IR IRNT IR ( Group 4D) 15.17 £1.33 ™ 1.32+0. 16 368.07 +22.81*
8 8 IEH % IR ( Group 8C) 5.64 +0.39 1.45+0. 14 454.24 +£30.73
8 Weeks IR IR AT IR 2 ( Group 8D) 14.42 +1.18* 1.58 +0. 12 397. 64 +32.34*
12 8 IEH % R ZH ( Group 12C) 5.80 +0.34 1.46 £0.13 501.78 £35.73
12 Weeks BRI X BREH ( Group 12D) 14.80 £0.43 ™ 1.62 0. 12 % 390. 25 +40. 89 **

H:*P <0.05," P < 0.01, 7R 5 R BERIEEXBHLE P < 0.05,"P <0.01,3FK7554 FIWRBEX B (4D) L ;4P < 0.05,22P <

0.01,F/R 5 8 MR L (8D) le#E, (FER/ER)

Note. *P < 0.05,* P < 0.01, compared with the group C at the same weeks;*P < 0.05, #P <0.01, compared with the group 4D; 2P < 0.05,
A8P < 0.01, compared with the group 8D. (The same in the following Tables and Figures)
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Table 2 Changes of Hyp, AGEs of the myocardium of diabetic rats at the 4™ | 8" and 12" weeks( x +s )

JEl 2151 b RN WAL =)
Weeks Groups Hyp( g/ mg prot) AGEs(ng/mg prot)
4 IEH X B2 ( Group 4C) 2.13 0. 14 1.48 0. 41
4 Weeks T R 97 X5t BB 2 ( Group 4D) 2.29 +0.17 2.13 £0.47
8 8 TEH X 2 ( Group 8C) 2.28 £0.23 1.62+0.28
8 Weeks T R 95 X5t FB 4 ( Group 8D) 2.59 +0.28 *# 7.34 £1.74 %
12 4 TEH XML ( Group 12C) 2.34+0.11 1.78 £0. 56
12 Weeks W PR %S HE2H ( Group 12D) 3.80 £0, 2] *HLA 16.55 + 1. 62 = #AL
29 [ ERMIE Growp ©) SREAA 2.4 NEBERFABRESE 4.8 F 12 A0
2 71 I %R AR A (Group D) RAGE £&H ﬂéij_'\_ﬂl\]gﬂ
o 5 4 JHR BERAGU AL (4D) L L RAGE 2 1
16 I RIBHIEFXIRA (4C) ML ZE R TR EFEME(P >

14 0.05) ;{HFEZE 8 J& B, M bR 9 XJ HE 4 (8D) 0> L
RAGE FHHE L SIEWXTIEA (8C) MHIL EHA T
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~
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'Z: FME(P < 0.01), H 8 FBER X M4 (8D) L L
61 RAGE #3503 & T 4 JEBEIRIR X BE4L (4D)
] (P < 0.01) ;12 JAHERRIHXELL (12D) .0l RAGE
0 EEAFRBEE R T 12 FIEF XA (12C) (P <
4J8/4 Weeks 8J&/8 Weeks 12J8/12 Weeks 0.01) fil 4 V8 JE B LR X I 4 (4D.8D) (P <

B 1 AR K RS 4 8 A 12 J&] 0.01), WKI3 .4,
0L CVE 97221k 2.5 T EIERKBKXR O AGEs/RAGE K5

Figure 1 Changes of CVF of the myocardium of CVF HEESH

diabetic rats at the 4", 8" and 12" weeks

%5 Pearson *H%@ﬁ‘*ﬁ, 1T 798 R 9 R L0 L
AGEs 7K F-5 CVF 2 B FIEMH KR (r =0. 825,

a4 BIEHGTIRAL; b. 4 RN HRLL; . 8 SRR XTIRAL; d. 8 JAIREIRE X HRAL; e. 12 IR R XTHRAL; £ 12 JRIRIRRT RAL
2 I EUBEPRIR R BRAESS 4 .8 F 12 FE IO UBE R AYAE £k ( Masson 328, x400)
Note. a. Group 4C. b. Group 4D. c. Group 8C. d. Group 8D. e. Group 12C. f. Group 12D.

Figure 2 Changes of myocardial collagen fibers of the diabetic rats at the 4", 8" and 12" weeks ( Masson staining, x400)
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Figure 3 Changes of RAGE in the diabetic rat

myocardium at the 4", 8" and 12" weeks
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PR Sh AR TR B A e AR | e B I 2 B 0 AR
PUAE T O PRI 1 22 B RFRAE , 048 A 0T R Ui 45
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JEUIN— UV R s 1 B IR T 2 30 mg/ (kg -bw) A
Dk T RUBR PRI R UL, e BRI JE 46 4 .8
A 12 JEI A K BRI FBG | insulin AL UK AL
i Hyp \CVF 7K, & BUA SR T 52 1 04 T M DR 9
R BB R L A% v AR | 1 MR % 2% L A ) R L
B B B RAERAE , HES 8 JE R, I AR R KR
DA AR IR ™ I8, 255 12 A, B R B I g
O ILEF 24k

AGEs 22l i JrUbE an i 25 f S5 i ik 5 &
FTE A5 RN DNA A 25 22 3k v i 1o I F figbs LA AR
FH ( Mailard 2 1% ) T /%, Schiff 5, Schiff § i#F — 1k
FH A B E 1) Amadori F=¥), Amadori F=H) 4
I ALK FEHE BER AR AT A AR T 3 28
Kr=# (Bl AGEs)

a4 JIERXTIRLL; b 4 FIBEIRAGXT AL ;. 8 JAIER X IR ;d. 8 FRIMEFRIXT IR ; e. 12 JAIEF X HRAL ;£ 12 JABEIRIG X BRAL
4 I BRDBERE R SUAESS 4 .8 F1 12 JAREC UL RAGE A 21 AL e (i LL A (DAB {4, x400)
Note. a. Group 4C. b. Group 4D. ¢. Group 8C. d. Group 8D. e. Group 12C. f. Group 12D.
Figure 4 Changes of RAGE in the myocardium of diabetic rats at 4", 8" and 12" weeks ( DAB staining, x400)
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