The effect of insulin on TNFα induced cardiomyocyte apoptosis in spontaneously beating rat hearts:
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Background: Cytokine mediated myocyte apoptosis may play an important role in the pathophysiology of septic cardiomyopathy. Insulin is a recognized modulator of apoptosis and in cultured cardiac myocytes, has been shown to inhibit apoptosis induced by oxidative stress (1). Insulin is widely used in the treatment of severe sepsis and therefore any potential interaction between cytokine induced apoptosis and insulin is of considerable interest. We have therefore studied the interactions between TNFα induced myocyte apoptosis and insulin in spontaneously beating rat hearts, the null hypothesis being insulin has no role in modulating TNFα induced myocyte apoptosis.

Methods: 12 freshly isolated rat hearts were perfused with oxygenated Krebs solution (pH=7.4, 370C, 1mM Ca2+) in a Langandorff apparatus and allowed to beat spontaneously for 180 minutes. A group of freshly isolated hearts (A: not perfused; n=3) was used as the control group. The perfused hearts were allocated to the following 4 groups: B: Time control (Krebs solution alone, n=3), C: Krebs solution with insulin (0.5 iu/ml, n=3) only; D: Krebs solution with TNFα (100ng/ml, n=3) and E: Krebs solution with TNFα (100ng/ml) and insulin (0.5 iu/ml) (n=3). Hearts were fixed in 4% paraformaldehyde overnight and paraffin sections were subjected to immuno-staining using specific antibodies against active Caspase- 3 and TNF R-2 surface receptors. From each section 10-15 high power fields were examined using automated image analysis software and the total area with positive immuno-staining was expressed as a percentage of the total area stained.
Results: Summary data is shown in Table 1.

	
	Group 

	
	Fresh control
	Time control
	Insulin
	TNFα
	TNFα + Insulin

	Active Caspase-3
	.92(.1)
	0.14(0.03)
	1.01(.2)
	0.65(0.1)
	4.9(0.8)*

	TNF R2
	29.4(2.6)
	1.8(0.3)†
	15.0(2.1)†‡≠
	5.6(1.2)†‡
	16.2(2.5)†‡≠


Table 1: Mean (SEM) of % area with positive immuno-staining in all the fields examined. 
* Significantly greater than all four groups P<0.01 (ANOVA); †: Significantly less than Fresh hearts; ‡: Significantly greater than Time control; ≠: significantly greater than TNFα.
Conclusion: Insulin significantly enhanced TNFα induced myocyte apoptosis. The underlying reasons for this observation remains unclear but may be related to the effects of insulin on TNFα receptor expression. Insulin prevented the time dependant decay in the expression of TNF-R2 significantly. These findings, if confirmed, may have important implications on the widespread use of insulin in intensive care units.
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