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The effect of bee venom in hSOD1G93A animal model
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Amyotrophic lateral sclerosis (ALS) includes progressively degenerated motor neurons in the brainstem, motor cortex, and 
spinal cord. Recent reports demonstrate the dysfunction of multiple organs, including the lungs, spleen, and liver, in ALS 
animals and patients. Bee venom has been used in the practice of Oriental medicine and evidence from the literature indicates 
that BV plays an anti-inflammatory or anti-nociceptive role against inflammatory reactions associated with arthritis and other 
inflammatory diseases. The purpose of the present study was to determine whether bee venom suppresses inflammation-
related events in spinal cord, the organs (liver, spleen and kidney), and skeletal muscle in hSOD1G93A mutant mice.
Bee venom (BV) was bilaterally injected (subcutaneously) into a 14-week-old (98 day old) male hSOD1G93A animal model. For 
measurement of motor activity, rotarod test was performed and survival statistics were analyzed by Kaplan-Meier survival 
curves. The effects of BV treatment on anti-neuroinflammation of hSOD1G93A mice were assessed via immunoreactions and 
western blotting.
BV-treated mutant hSOD1 transgenic mice showed a decrease in the expression levels of microglia and astrocyte marker in 
the spinal cord and brainstem. Interestingly, treatment of BV in symptomatic ALS animals improved motor activity and the 
median survival of the BV-treated group (139 ± 3.5 days) was 18% greater than control group (117 ± 3.1 days). Furthermore, 
we found that BV suppressed caspase-3 activity and blocked the defects of mitochondrial structure and cristae morphology 
in the lumbar spinal cord of hSOD1G93A mice at the symptomatic stage. In addition, we found that BV treatment reduces 
inflammation in the liver, spleen, and kidney compared with saline-treatment in symptomatic hSOD1G93A transgenic mice. 
Furthermore, BV treatment eliminated signaling downstream of inflammatory proteins such as TNF-α and Bcl-2 expression 
in the muscle hSOD1G93A transgenic mice. 
Taken together, our findings suggest that BV treatment may act to engage the endogenous immune modulatory system in both 
the CNS and organs in an animal model of ALS.
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