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ABSTRACT Objective: To investigate the effects of blood glucose fluctuation on myocardium in rats and explore the related
mechanisms. Methods: Forty-five male Sprague Dawley rats were firstly randomly divided into the diabetes mellitus group (DM group)
and the control group (CON group). The CON group was fed a standard diet, and the DM group was fed with a high sugar and fat diet for
4 weeks. Then, the DM group received single intraperitoneal (i.p.) injections of streptozotocin at 35 mg/kg. Three days later, blood
samples from the tail vein were collected and measured. The diabetic rats exhibited elevated blood glucose levels (2 16.7 mmol/L)
lasting 3 days, confirming diabetes. Then the diabetic rats were randomly divided into continuous high blood glucose group (CDM group)
and fluctuating blood glucose group (FDM group). FDM group was induced by daily subcutaneous insulin and glucose feeding at
different time points. 12 weeks later, aorta blood was collected to measure glycosylated hemoglobin Alc (HbA1C). Myocardial fibrosis
was measured by Masson's trichrome staining. The levels of Akt and p-Akt expressions were determined by western blot. The levels of
Caspase-3 were determined by immunohistochemistry. Results: @ The HbA Ic level was significantly increased in the CDM and FDM
groups compared with the CON group (both P<0.05), and no significant difference was found between CDM and FDM groups (P>0.05).
The CV value of blood glucose in FDM and CDM groups were increased compared with the CON group (both P<0.05), which was
significantly higher in the FDM group compared with the CDM group (P<0.05). @ Masson's trichrome staining showed that the
percentage area of fibrosis in the CDM group were higher than that of the CON group (P<0.05), but the ratio in FDM group was
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significantly higher than that of the CDM group (P<0.05). @ The expression levels of AKT showed no significant difference between

three groups (P>0.05). However, the expression levels of p-AKT were significantly decreased in the CDM and FDM groups compared

with the CON group (P<0.05), and levels in the FDM group was significantly lower than of the CDM group (P<0.05). @ The expression

levels of Caspase-3 were significantly increased in the CDM and FDM groups compared with the CON group (P<0.05), which was

significantly higher in the FDM group than that in the CDM group (P<0.05). Conclusion: Blood glucose fluctuation could aggravate the

fibrosis in heart, and which was possibly related to the inhibition of AKT activity.
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Table 1 Comparison of the CV value of rats between three groups(%,x+ s)

Group N CV value

CON 10 15.30% 1.02
CDM 14 21.66% 1.59*
FDM 12 62.40% 4.47%

Note: compared with CON group, *P<0.05; compared with CDM group,
°P<(.05.

222 WEHMAEAMHbALY)  SLEGH 16 J8, WOR BUE =3k
MR HbAle, 45557755 CON 44 ,CDM 41 .FDM 4k
B HbALc KF- ¥, 25 57 BAT G243 X (P<0.05), 5 CDM
ZHAALL , FDM £ HbAlc /K25 R TESe 1122 5 L (P>0.05) (3 2),
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CDM

1 ZAKRRONARTHELER
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Table 2 Comparison of the HbAlc of rats between three groups(%,x* s)

Group N HbAlc

CON 10 5.12+ 0.73
CDM 14 18.02+ 1.23*
FDM 12 17.89+ 1.96*

Note: compared with CON group, *P<0.05.
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Fig. 1 Comparison of fibrosis area of rat cardiac tissue between three groups (Masson stain)
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Fig. 2 Comparison of the percentage of fibrosis area of rats' cardiac tissue
between three groups
Note: Data were expressed as * SD. aP<0.05, compared with CON; bP<0.
05, compared with CDM group.
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Fig. 3 Western blotting analysis of p-AKT, AKT protein expressions in

cardiac tissue of rats between three groups
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Fig. 4 Comparison of the p-AKT, AKT protein expressions in cardiac
tissue of rats between three groups
Note: Data were expressed as x+ SD. aP<0.05, compared with CON;
bP<0.05, compared with CDM group.
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Fig. 5 Comparison of Caspase-3 protein expression in rat cardiac cell between three groups (Immunohistochemistry)
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Fig. 6 Comparison of Caspase-3 protein expression in rat cardiac cell
between three groups
Note: Data were expressed as x+ SD. *P<0.05, compared with CON;
%P<0.05, compared with CDM group.
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