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Fig. 1 Move disorders of HU model mice assessed by rotating bar instrument and balance beam

(a) Schematic diagram of mice model of hindlimb unloading (HU). (b) Formaldehyde fluorescence imaging of mouse cerebellum by injection of

Na-FA probe on day 7 and 14, respectively. Con, Control; FA, formaldehyde. (c) Elevated fluorescence intensity of FA in cerebellum of HU model.

(d) Increased levels of FA in cerebellum of HU model. (¢) Schematic diagram of rotating rod instrument. (f) Comparison of staying time between HU

and Con group. (g) Schematic diagram of balance beam. (h) Time of crossing balance beam in HU and Con group. ***P<0.001, ns P>0.05, n=8.
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Fig. 2 Increased in the levels of expression and activity of SSAO protein in the cerebellum of HU group detected by using

immunofluorescence and SSAO Kits, respectively

(a, b) Elevated in the levels of expression and activity of SSAO enzyme in the cerebellum of HU mice than Con mice. (c) Increased in the activity of

serum SSAO in HU mice than Con mice. (d, e) Enhanced immunofluorescence of SSAO in the cerebellum of HU mice. (f) Schematic diagram of FA

accumulation in the cerebellum caused by increasing SSAO enzyme expression in blood and activating mitochondrial SARDH of neurons. Sarcosine

dehydrogenase (SARDH). *P<0.05, ***P<0.001, n=8.
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Fig. 3 Mimicking pathological characters of HU model mice by injecting of excessive FA into the fastigial nucleus of male

healthy mice

(a) Injection site of the fastigial nucleus (FN) and Nissl staining showed neuronal death after injection of FA into FN of the cerebellum. (b) Decreased

in the staying time in the rotarod in FA-injected mice. (c¢) Decline in the staying time in the beam waling in FA-injected mice. (d) Gait analysis of the

stance widthin Con, HU model, and FA-injected mice. Con: the wild-type mice; HU: hindlimb unloading; FA: formaldehyde. (¢) Presumed

mechanisms of HU-induced move disorders through SSAO-derived FA impairing FN-pathway. VL: ventrolateral nucleus of thethalamus.***P<0.001,

ns P>0.05, n=8.
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Preparation of a Novel Mouse Model Mimicking The Pathological Features of
Space Weightlessness®
MEI Tian-Hao, CHEN Ying, ZHAO Hang, YUAN Ye", TONG Zhi-Qian™
((Institute of Aging, Key Laboratory of Alzheimer’ s Disease of Zhejiang Province, School of Mental Health, Oujiang Laboratory, Wenzhou Medical
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Abstract Objective To estabolish a new mouse animal model that mimics the pathological characteristics of
space weightlessness. Methods Male C57BL/6J mice were randomly divided into 4 groups. (1) Standard model
group: mice with hindlimb unloading (HU); (2) control group: wild-type mice; (3) Sham operation group: mice
with phosphate buffer solution (PBS) -injected into fastigial nucleus (FN); (4) new model group: mice with
excessive formaldehyde (FA)-injected into FN. All these mice were used to assessthe ability of move and balance

by using accelerating rotarod, beam walking and gait analysis, respectively. After behaviors tests, cerebellar slices
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were used to examine the death of cerebellar neurons, biochemical detection of FA-generating enzyme:
semicarbazide-sensitive amine oxidase (SSAO), and cerebellar FA concentration. Results Compared with
control group, there were a marked elevation in activity and expression of SSAO, an increase in the levels of
endogenous FA, and a massive death of cerebellar neurons associated with move disorders in HU model mice.
More importantly, the new model mice with injectetion of FA into FN exhibited the similar pathological
characteristics as to HU model, including motor disorders and biochemical indexes. Conclusion HU-enhanced
activity and expression of SSAO in the cerebellum leads to endogenous FA accumulation in the cerebellar FN.
Exssesive FA is the direct factor for cerebellar neuron death and motor disorders. Moreover, FA-injection into FN
mimics the pathological characteristics of HU model. This may provide a novel experimental animal model for
drug screening via space weightlessness-induced motor disorders.
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