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Abstract— Scorpion envenomation represents a critical medical
emergency  characterized by a complex  multifactorial
pathophysiology that contributes to significant morbidity and
mortality, particularly in endemic regions such as Algeria. This study
aimed to develop a prophylactic vaccine-based approach to mitigate
the systemic effects of Androctonus australis hector (Aah) venom. A
detoxified antigen formulation (Aah-FtoxG50) adsorbed onto alum
adjuvant was evaluated for its protective efficacy in a murine model.
Mice were immunized according to a standard schedule, and three
months after the final booster, they were challenged with lethal doses
of Aah venom (5 and 8 LDso). The systemic inflammatory response
was assessed by quantifying neutrophil and eosinophil infiltration, as
well as their enzymatic activities — myeloperoxidase (MPO) and
eosinophil peroxidase (EPO), respectively. Histopathological
examinations of liver, kidney, heart, and lungs were performed to
evaluate tissue integrity and venom-induced lesions. Results showed
that vaccinated mice challenged with 5 LDs o of native venom
exhibited complete (100%) protection, whereas a partial (50%)
protection was observed in mice subjected to severe envenomation
with 8 LDs . Immunized mice challenged with 5 LDs , of Aah
venom exhibited a mild inflammatory response, marked by moderate
recruitment of inflammatory cells and elevated MPO and EPO levels,
with no significant histological damage observed in vital organs. In
contrast, mice exposed to 8 LDs , of venom displayed a moderate
inflammatory reaction with slight histopathological changes in vital
organs. Notably, these alterations remained significantly less severe
than those recorded in non-immunized mice exposed to sublethal
doses (<1 LDs o) of native venom. Collectively, these findings
demonstrate that immunization with a detoxified Aah venom-based
vaccine confers substantial protection against high-dose
envenomation, effectively attenuating both systemic inflammation
and organ-specific toxicity.

Index Terms— Androctonus australis hector venom, Detoxified
vaccine, Histopathology, Inflammation.
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