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Cytokine Changes after Naja atra, Protobothrops 
mucrosquamatus, Trimeresurus stejnegeri Bites and Their 
Potential Application in Snakebites Diagnosis in Taiwan 

Snakebites trigger immune responses. Several cytokines, such as IL- 1, 

IL-6, IL-8, and TNF-α, have been reported to be involved in human 

Viperidae snake envenomation. Furthermore, the activation of 

different cytokines has also been observed in bites of varying2024 

snake species. 

Taiwan habu (Protobothrops mucrosquamatus), green bamboo viper 

(Viridovipera stejnegeri), and Taiwan cobra (Naja atra) are the most 

prevalent venomous snakebites in Taiwan. Patients of these three 

snakebites share a similar clinical picture of limb swelling. Therefore, 

misdiagnosis of the culprit snake occurs, and currently, there are 

no commercially available diagnostic tools. Given the different 

components of snake venoms, the immune responses of the activation 

of various cytokines of these three snakebites are expected. 

In the early stages of snakebite incidents involving these three species, 

heightened levels of pro-inflammatory cytokines, namely IL-6 and TNF-

α, were evident. However, there was no evidence of cell-mediated 

immunity, a humoral immune response, or anti-inflammatory 

cytokines in the early stages of Green bamboo viper and Taiwan habu 

snakebites. In contrast, patients envenomated by the Taiwan cobra 

exhibited elevated IFN-γ (humoral immune response) and IL-10 (anti- 

inflammatory immune response) levels. 

These findings underscore the divergent immune responses between 

the Taiwan cobra and the two hemorrhagic venomous snakes, the 

Taiwan habu and the Green bamboo viper, in Taiwan. 
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