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[Abstract] Objective To study the mechanism of +Gz environment exposure induced neck muscle injury in rabbits.
Methods A total of 20 male rabbits were randomized into the negative control group, +Gz exposure group, +Gz exposure plus neck
loading group, and +Gz exposure plus neck loading plus fixation group (S in each group). The animal centrifuge was used to simulate
the +Gz exposure environment. Rabbits in the +Gz exposure group, +Gz exposure plus neck loading group, and +Gz exposure plus
neck loading plus fixation group were exposed for 4 weeks in a +6 Gz environment. Before and after the experiment, the rabbits in
each group were photographed by X-ray. At the time of 0-, 1-, 2-, 3- and 4-week exposure, ear vein blood was collected from rabbits in
(BEEWME] =R GEHE(KJ20191A050359); 28 7R B K REHR T114 (20192TA05-02)

MEBE®T] 4nt, BULOPE, BERNGRRIMG A I |z sl e (e 2 05 T A W5
[BfE1E&] TIk4F, E-mail: wangyc@fmmu.edu.cn




Med J Chin PLA, Vol. 47, No. 2, February, 2022 @

each group, and ELISA was performed to detected plasma leveles of lactate dehydrogenase (LDH), creatine kinase (CK) and reactive
oxygen species (ROS). After exposure, the trapezius muscle of rabbits was taken for HE staining to detect the muscle morphology.
The apoptosis level was detected by TUNEL in the paraffin section of the rabbit trapezius muscle. The expressions of apoptosis-
related proteins Bax and Bcl-2 in the trapezius muscle of rabbits were detected by Western blotting. The rabbit's neck trapezius
muscle was taken to conduct proteomics testing, select differentially expressed proteins, and perform protein function cluster
analysis. Results There was no significant difference in the morphology of the cervical vertebra in each group before and after
+Gz exposure. Compared with negative control group, plasma levels of LDH, CK, and ROS in +Gz exposure group, +Gz exposure
plus neck loading group, and +Gz exposure plus neck loading plus fixation group significantly increased (P<0.0S). Compared
with negative control group, the ratio of apoptosis protein Bax/Bcl-2 in +Gz exposure group significantly increased (P<0.05), the
number of positive apoptosis cells detected by TUNEL significantly increased (P<0.05). Compared with +Gz exposure group, the
+Gz exposure plus neck loading group showed an increased Bax/Bcl-2 ratio (P<0.05) and more TUNEL positive cells (P<0.05).
Compared with +Gz exposure plus neck loading group, the ratio of apoptosis protein Bax/Bcl-2 and the positive number of apoptosis
were decreased in +Gz exposure plus neck loading plus fixation group, but there were no statistically significant differences (P>0.05).
A total of 600 proteins were significantly altered in +Gz exposure group compared to negative control group, and GO functional
clustering analysis of the differential proteins revealed significant enrichment of proteins associated with mitochondrial function.
Conclusion Exposure to the +Gz environment can cause neck muscle injury and cell apoptosis in rabbits. The muscle injury
symptoms can be improved by fixing the stress link of the rabbit neck. Cell apoptosis induced by +Gz exposure may be related to
mitochondrial function.

[Key words] +Gz exposure; pilot; neck injury; muscle injury
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Fig.4 Effect of +Gz exposure on the morphology of skeletal muscle fibers in the neck of rabbits (HE staining)
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