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Effects of Xiaoyaosan on behavior and skeletal muscle mitochondrial structure
and function in depressed rats
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Abstract: Objective To observe the effects of Xiaoyaosan on the behavior of depressed rats and their skeletal muscle mitochondrial
ultrastructure and function. 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, with 12 rats in each group. Except for the control
group, the depression model was established by solitary confinement combined with chronic unpredictable mild stress (CUMS) for
28 days. The model was administered simultaneously, once a day, for 28 days. In this experiment, behavioral indicators such as body
weight, sugar-water preference, and the number of standing uprights and number of crossings in the open field experiment were
evaluated. The structure of skeletal muscle mitochondria was observed under transmission electron microscope, and the levels of
adenine nucleoside triphosphate (ATP) and mitochondrial respiratory chain complex (MRCC) I, II, III, IV, V in skeletal muscle

mitochondria were detected by kit method. Results Compared with control group, the weight gain of model group was significantly
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slowed down, the sugar water preference rate, the number of upright and the number of crossing grids were significantly decreased
(P <0.05, 0.01). Compared with model group, the body weight of rats in venlafaxine group and Xiaoyaosan group was significantly
increased at the 3rd and 4th week of modeling (P < 0.05, 0.01), and the sugar water preference rate of rats in venlafaxine group was
significantly increased at the 2nd and 3rd week of modeling and Xiaoyaosan group was significantly increased at the 1st to 4th week
of modeling (P < 0.05, 0.01). The upright times of rats in venlafaxine group at 1, 3 and 4 weeks and Xiaoyaosan group at 3 and 4
weeks were significantly increased of modeling (P < 0.05, 0.01), and the crossing grid number of rats in venlafaxine group at 1 to 4
weeks of modeling and Xiaoyaosan group at 3 and 4 weeks of modeling were significantly increased (P < 0.05, 0.01). The results of
lens showed that compared with control group, the number of mitochondria in skeletal muscle of rats in model group decreased,
vacuolar degeneration and morphological swelling. Compared with the model group, the skeletal muscle mitochondria of rats in the
venlafaxine group and Xiaoyaosan group had no significant change with the control group. Compared with the control group, the
levels of MRCC 1, II, III, IV, V and ATP in skeletal muscle of the model group were significantly decreased (P < 0.05, 0.01).
Compared with model group, the levels of MRCC I, II and IV in venlafaxine group, and the levels of MRCC I, II, III, IV, V and ATP
in Xiaoyaosan group were significantly increased (P < 0.05, 0.01). Conclusion The structure and function of skeletal muscle

mitochondria are damaged in CUMS rats, which may be one of the reasons for fatigue in CUMS rats. Xiaoyaosan can improve

depressive symptoms in rats by protecting the structure and function of skeletal muscle mitochondria.
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