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Alterations of myocardial ultrastructure and gene expression of calcium handling proteins in
diabetic rat heart

ZHOU Bin-quan, HU Shen-jiang (Sir Run Run Shaw Hospital, College of Medicine, Zhejiang University,
Hangzhou 310016 ,China)

[Abstract] Objective: To investigate the ultrastructure of myocardium and gene expression of calcium handling
proteins in diabetic rat heart. Methods: Diabetes was induced in male Sprague-Dawley rats by a single injection of
alloxanm (40 mg/kg ) and the rats in control group were injected with normal saline. At the end of 2,4,6 weeks
after the induction of diabetes, the animals were sacrificed. The expression of calcium handling proteins was
detected by reverse transcription-polymerase chain reaction (RT-PCR) and actin mRNA was used as
internalstandard. Heart tissue at the apex was obtained for light and electron microscope study. Results: At the end
of 4 and 6 weeks .cardiosomatic ratio of diabetic rats was higher than that of control. Electron microscopy revealed
a spectrum of subcellular remodeling in myocardium which was characterized by damaged myofibrils and
mitochondria,dilated and swollen sarcoplasmic reticulum. Expression of phospholamban mRNAs was significantly
increased, but 1,4, 5-trisphosphate inositol receptor type 2,ryanodine receptor type 2 mRNAs were significantly
decreased compared with those in the age-matched control rats. In contrast,the expression of sarco/endoplasmic
reticulum Ca*"- ATPase mRNAs was not affected. Conclusion: In diabetic rat heart,gene expression of calcium
handling proteins was characterized by up-regulation of phospholamban and down-regulation of sarcoplasmic
reticulum calcium release channel while electron microscopic analysis of myocardium revealed a spectrum of

subcellular remodeling.
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Table 1 Changes in heart weight,body weight,car- ,
diosomatic ratio in diabetic rats
A b b A
(n=4,x=+s)
b b b

Duration of  Heart weight  Body weight Cardiosomatic

diabetes (mg) (g) ratio(mg/g) ’ ’ ’

2 W ’ A} ’ ’
Control 886. 00+ 36. 40 310.04+11.55 2.8640.13 ’ ’ ’
Diabetic 636.75+48.05 206.25+16.01* 3.10+£0.35 ) ’

4w s 1 o
Control 955.00+41. 33 325.00£10.00  2.9340.09 2.3
Diabetic 494.00£100.70* 130.00£20.00* 3.78 0.25% puc Mix 8 marker, 332.134.141.

6
v 430,421 bp .

Control 850. 804 90. 70 311.30420.97  2.7340.12 9
* b
Diabetic 660.00+33.40* 180.00+14.10% 3.6940.41% °
4 serca \PLB,RyR, . IP;R,

vs control, * P<C0. 01

Fig. 1 Ultrastructure of myocardium in rat

a:Mpyofilaments of control rat myocardium(10K) ;b:Myofilaments of diabetic rat myocardium (10K)

c:Normal mitochondria of control rat (20K); d: Mitochondria of diabetic rat myocardium. (20K);e:

Sarcoplasmic reticulum of control rat (20K) ;{:Sarcoplasmic reticulum of diabetic rat myocardium (20K)
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Table 2 Changes in mRNAs level of SR calcium-handling genes in diabetic rat heart

Duration of diabetes n serca PLB RyR, IP3R,
2w
Control 4 0.5840. 28 0.33%0.01 0.6540.16 0.8940. 24
Diabetic 4 0.4240.08 0.37%£0.10 0.6140.13 0.9940. 37
4w
Control 4 1.5340.71 0.8640.18 0.49+0.16 0.54+0.10
Diabetic 4 1.1840. 31 0.6940. 26 0.59+0. 14 0.5540.12
6w
Control 4 0.45+0.07 0.2640. 04 0.8140. 10 0.5540. 08
Diabetic 4 0.4940.13 0.3940.06" 0.47+0.11" 0.38+0.09*

vs control, * P<C0. 05
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