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[ Abstract]  The space environment challenges many of the biological processes in the human body, in particular,
the central nervous system, cardiovascular system, skeletal muscle system, immune system, digestive system, and can
even induce the remodeling of vital organs. Therefore, simulating the space flight environment through animal experiments
is important for elucidating the mechanism of space stress injury and understanding potential protective measures against
injury. This article expounds the stress injury and protection mechanisms of animal experiments, to provide a reference for
future space exploration.
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WU XU AT G AT O S S AR A, T
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RATHRER 2RI Bk T — L8 8 TR/
153 R GE I R DX (T OREA% L Z0A% N R A
e K7 RIBTHIRBR %58 ) NE (DA 1415 &, DA
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BT KAk h e R AR 2L, XA U R B
R PERY  (H 0] B2 S BUR T 1) B R R R w2k
s, JE R 45 A, Raber 5517 19 K 25 M55
RSB0 2 B 27 T R 055 5 v ik -2 5 T 1R (-
aminobutyric acid, GABA) & w4 5, 7E AL 5 i H1 2%,
UL S AER ST | i TR GABA M &R ( glutamate
acid, Glu) Y15 5 B AR, T 7 4 52 e 5 K T
HIZ A T GABA 5 7E B B 4L IR T Xt IR 4
Popova 25O /INR B T3 kAT 30 d JE, R B
Ml DA & B O B I 2 IR R Ak ( tyrosine
hydroxylase , TH) 335 T B, & e fisi Je SCIR AR D1
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(adrenocorticotropic hormone , ACTH ) %5 7K - Ft 5 , K
i Bz 2w i U PR AR 48 3% T ( brain-derived
neurotrophic factor, BDNF ) [ 4215 F [ | K Hni jz /2 #
ZIuES /NI DX Glu K8 3 AL, Kz ik
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FAWEEAL, REOTFRBERY, RS HET, 3
PP ) 2% A il 28 356 ot e IR BRAIG, A2 AR 3R TR,
FTATH G IR AL R AR AR
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LR, MR 14 d 195 BE B AN 2k B 3 3 AT AT
Ca 3 W NEE S W < My N W S
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( malondialdehyde, MDA ) 7K ~F . 1% 1 % ( reactive
oxygen species, ROS) Fl 8-%%& FE-2-fif & & 1 ( 8-
hydroxy-2-deoxyguanosine , 8-OHdG ) ¥ & 12 35 44 /il
e Ak, o I B £ Bt ¥ B B ( choline
acetyltransferase, ChAT )., # %A b ¥ & 1k B
( superoxide dismutase, SOD ) Fl i & 1k & [
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U AN B (R R AR DR = (e B Y
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B AZ 4502 R TR BRUIG H %) 55 %% 3% 422 (tight junctions,
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T, T A TR R ik 2. 2 A S rhoKGE TE R
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microvascular
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OB AR W) Ki67 PCNA Fl PH3 (1) 335 37 3] g 3 410
il , [ s 200 6 J 39 98 75 43 F- ( CCNA2 . CCND1, CDK1
1 CDK2) 7B A FUFH T, Ho 275K [T 40
il ( Chang Liver Cells, CCL-13) SZ 5645 St $ 7~ 41 iy
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AT RESS 35 22 0 M JE 00 9 15 437 R 32 A0 A R 4L AR
FI A A G
1.5 NRERFHREIRG

FERZS CATIE R R 5 & 2 B 3 T
TEPI Y 45 Fh B (R R 7, 3 ] BE 2 5 360 2 D) RE R
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HAT R A A AHH A WU 2 B R SRR R RN
ATH IR NI DG TE AR s MR B e 1 M 3R 32 14
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T AR H Racl/Wave2/Arp3 & A2 4 S 1 K 25 B
(focal adhesions, FAs) FIERY, 3B F 1% I 52 240 Bl it
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2.3 WESHF ]

IR 28 AT IR B 2 S B 18 7 T8 10 ik
ARSI A, O R/ B B R, A
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