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Study on the two-factor combined effect of chemical intoxication and acute hypoxia
DONG Zhao-jun, WU Qiang, ZHAO Ji-qing, LIN Hai, CAI Ying, LIU Yong LI Yunrpeng YUAN Jufang, WANG Shi-li,
YANG Shu, YUN Liu-hong, RUAN Jin—xiu (Department of Military Toxicology. Third Military Medical University, Chongging 400038 China)

Abstract: Objective To investigate the two-factor combined effect of chemical intoxication and acute hypoxia.
Methods Normobaric-control, nomobaric-hypoxia and hypobaric-hypoxia models were established for the identifica-
tion of different responses of behaviors physiological and biochemical parameters in animals and cell lines to the
acute chemical impact orlnd the acute hypoxia. Two kinds of high toxic wmpounds and one kind of antidote were
representatively measured: the organophosphate soman, the cytochrome oxidase inhibitor sodium cyanide (NaCN) and
the anti-cyanide drug 4-dimethylaminlphenol (4-DMAP). Results Significant decreases of animal coordinate move-
ment, brain AChE activity and muscarinic receptor (MR) Bmax were found in animals of soman intoxication under
nomobaric control condition. Higher brain water rate and concentrations of NE and ¢cAMP were also confirmed after
soman injection. In the animals treated with hypobaric hypoxia only, coordinate movement and locomotor activity de-
creased. Water rate, concentrations of NE and ¢cAMP, AChE activity and MR Bmax in brain tissues increased. The
MHbD concentration in rabbit erythrocytes significantly increased by both normobaric- and hypobaric-hypoxia treat-
ments. More complicated changes of the above mentioned parameters including JAKs KTATs signal transduction sys-
tem were demonstrated in the animals or cells under the wnditions of combined effect of soman intoxication and hy-
poxia. Conclusion The simultareity of chemical intoxication and acute hypoxia can result in a combined effect in
animals or cells. Hypoxia-induced biochemical or physiologic abnomalities may contribute to the exacerbation of the
combined injuries. Hypoxia can lead to qualitative or quantitative alterations of toxicity-associated biochemical compo-
nents in tissues and remodel the antidote efficacy.
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