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LIGHT AND TRANSMISSION ELECTRON MICROSCOPICAL OBSERVATIONS 
ON RAT SCIATIC NERVE INDUCED BY ELECTROCUTION 
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The main objective of the present study was to investigate possible alterations of 
the sciatic nerve of rats exposed to 220 V for 30 seconds by light and 
transmission electron microscope (TEM). Electric current was applied on the 
thigh region near the gastrocneamus muscles of rats. The sciatic nerve was taken 
immediately at 30 and 60 minutes and fixed in 4% cold glutaraldehyde. They 
were then processed for both light and TEM. Light microscope showed 
irregularity of the shape of the nerve bundles and fibers compared to the control. 
Moreover, annulations of the myelin sheath were detected and mast cell 
infiltration was observed around the myelin sheath, which suggested a response 
of the nerve tissue to injury. TEM showed that the myelin sheath of non-exposed 
rats had no remarkable morphological changes: the thickness was in the range 
(1.41±0.7) J.lm. On the contrary, the exposed nerve showed a remarkable increase 
in thickness (2.32±0.8) fJm. The nerves from exposed rats were fragmented either 
in localized areas of the nerve where they appeared "bulby'' or onion-like or in 
the surroundings of the entire nerve. No changes were observed in Schwann 
cells. Mast cells were detected around the affected nerve fibers showed empty 
vesicles, suggested degranulation. These results can be a helpful tool in 
veterinary forensic medicine. 
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INTRODUCTION 

Electroporation damage is the tissue damage 
induced by the electric field and seems to affect 
mostly the plasma membrane. It is observed that cell 
membranes lose their anatomical structure when 
exposed to trans-membrane potentials above 600-
800mV (Anders eta/., 2001). Chizuka et al. (1983) 
stated that myelin is a highly specialized multi­
lamellar membrane that results from the elaboration 
of Schwann cells in the peripheral nervous system. 
Schwann cell elaborates a highly lipid-rich plasma 
memberane which wrap tightly around the axon 
many times it is known that the large, myelinated 
nerve fibres, should be damaged more than the non­
myelinated axons. Electrical shock may induce the 
greatest trans-membrane potential among the largest 
diameter nerve fibres and those with the thickest 
membrane. The injury to the peripheral nerve could 
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result in de-myelination and re-myelination, axonal 
degeneration and regeneration, loss of nerve fibers 
(focal, multifocal, diffuse), and endoneural edema 
(Chizuka eta/., 1983). 

Yunxia eta/. (2003) reported that inflammatory cells 
and their mediators are known to contribute to 
neuropathic pain following nerve injury. Mast cells 
play a key role in non-neural models of 
inflammation and we propose that mast cells and 
their mediators (in particular histamine) are 
important in the development of neuropathic pain. 
The study suggests that mast cell mediators such as 
histamine released within hours of nerve injury 
contribute to th.e recruitment of leukocytes. 

The objective of the present study is to describe the 
possible alterations occur in sciatic nerve of rats 
exposed to 220 V by light and transmission electron 
microscopy. 










