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Effects of Xiaoyao San on exercise capacity and liver mitochondria in depressed
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Abstract: Objective This study aims to clarify the effects of Xiaoyao San on exercise capacity and liver mitochondrial structure and
function in depressed rats. Methods SD rats were randomly divided into control group, model group, venlafaxine hydrochloride
capsule 35 mg kg™ group and Xiaoyao powder (crude drug 21.2 g-kg™') group. Except for the control group, the depression model
was established by chronic unpredictable mild stress (CUMS) for 28 days. Rats were administered simultaneously, once a day, for 28
days during modeling. The rats were weighed weekly. After modeling, behavioral tests such as open field experiment, sugar-water
preference experiment, pole test and rotarod test were performed, liver mitochondrial ultrastructure was observed by transmission
electron microscopy. Serum levels of testosterone and corticosterone, mitochondrial adenine nucleoside triphosphate (ATP) and
mitochondrial respiratory chain complex (MRCC) I, III, IV, V were determined by the kits. Results Compared with control group,
rats in model group had slow body weight gain (P < 0.01), sugar-water preference rate, number of crossing and rearing, score of pole

test and time of rotarod test were significantly decreased (P < 0.05 and 0.01), serum corticosterone level was significantly increased
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(P < 0.05), and testosterone level and testosterone/corticosterone ratio (T/C) were significantly decreased (P < 0.05 and 0.01). The
electron microscopic results showed that the number of mitochondria in the liver of rats was reduced, the outer membrane was
blurred and the matrix was loose in model group compared with control group. The results of the kits showed that the liver
mitochondrial adenine nucleoside triphosphate (ATP) content and respiratory chain complex I, III, IV and V activities were
decreased in model group rats compared with control group (P < 0.05 and 0.01). Compared with model group, the body mass of rats
in Xiaoyao San group was significantly increased (P < 0.05), the number of crossing cells and the number of upright times in open
field experiment were increased (P < 0.05, 0.01), the sugar water preference rate was significantly increased (P < 0.05), the score in
pole climbing experiment was significantly increased (P < 0.01), the time in rod spinning experiment was significantly extended
(P < 0.05), corticosterone levels decreased (P < 0.05) and testosterone levels and T/C increased (P < 0.05). After the intervention of
Xiaoyao San, the mitochondrial cristac were clear and the structure was more complete in the liver of rats. ATP content and
respiratory chain complex I and V activities were increased after the intervention of Xiaoyao San compared with model group (P <
0.05). Conclusion It is concluded that Xiaoyao San can significantly improve the morphology and function of liver mitochondria,

enhance exercise capacity and exert antidepressant effects in CUMS rats.

Key words: Xiaoyao San; depression; liver; mitochondrial; exercise capacity; behavioral science; testosterone; corticosterone;

adenine nucleoside triphosphate; mitochondrial respiratory chain complex
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