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(Abstract] Objective To investigate the effects of back pushing manipulation on fatigue and cognitive functions, as well as

(e B #312025-09-26
(BT B )R AARIEEEITH (2023)J30454) s IR A TS ARIFRIHII H (CX20251167) ;R - R R ARLERMHRHII H (2025BKS207)
(BIE1EE ) 28R, 5, Wi, #802 , IEF 90 S0, E-mail - litielang8 10@163.com; JEF 2%, 42, Wik, P, E-mail : 554147931@qq.com,



2026 455 46 4 IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 521

vascular endothelial cells, in rats with chronic fatigue syndrome (CFS). Methods A total of 24 SD rats were randomly assigned into
blank group (n=6) and modeling group (n=18). The rats in blank group received routine feeding, while in the modeling group, the
CFS rat model was established by forced weight—bearing swimming combined with chronic stress stimulation for 21 days. After
successful modeling, the modeling group was further assigned into model, pushing manipulation, and drug groups, with six rats in
each group. The pushing manipulation group received a 20-minute back pushing manipulation, while the drug group received 1 ml
of ginsenoside aqueous solutian by gavage. All interventions were administered once daily for 14 consecutive days. Body weight,
semi—quantitative scores of general condition were recorded during the experiment. The total distance and central area distance in
the open field test, as well as the escape latency and number of crossing the original platform in the Morris water maze test were
recorded after the intervention. Rat serum and hippocampal tissue were collected. The content of reactive oxygen species (ROS) in
the hippocampal tissue was checked by fluorescent probe. The ultrastructure of hippocampal vascular endothelial cells was observed

under transmission electron microscopy. Serum levels of angiotensin Il (Ang II'), endothelin-1 (ET-1), and norepinephrine (NE) were det-

ermined by ELISA. Results (1) Compared with the blank group, the body weight of the model group was significantly lower (P<0.01),
while the semi—quantitative scores of general condition were significantly higher (P<0.01) after modeling; compared with the model
group, the body weight of the pushing manipulation group and drug group was significantly higher (P<0.01), while the semi-
quantitative scores of general condition were significantly lower (P<0.01) after intervention. (2) Compared with the blank group, the
model group showed decreases in the total distance and the central area distance in the open field test, and fewer times of crossing
the original platform in the Morris water maze test (P<0.01, P<0.05), along with a significant prolongation of escape latency (P<0.01);
compared with the model group, the pushing manipulation group and the drug group showed significant increases in the total
distance and the central area distance in the open field test, and more times of crossing the original platform in the Morris water
maze test (P<0.01, P<0.05), along with a significant shortening of escape latency (P<0.01). (3) Ultrastructural observation showed
structural damage and swelling of vascular endothelial cells in the model group, while the swelling of hippocampal vascular
endothelial cells was obviously alleviated in the pushing manipulation group. 4) Compared with the blank group, the model group
exhibited significantly higher content of ROS in the hippocampal tissue and serum content of Ang II, ET-1, and NE (P<0.01),
compared with the model group, all the aforementioned indicators in the pushing manipulation group and the drug group decreased
(P<0.05, P<0.01). Conclusion Back pushing manipulation can reduce the content of ROS in the hippocampal tissue and improve the
structure and function of hippocampal vascular endothelial cells, thereby alleviating fatigue and cognitive dysfunction in CFS rats.
(Keywords] chronic fatigue syndrome; back pushing manipulation; function of vascular endothelial cells; reactive oxygen

species; angiotensin Il ; endothelin—1; norepinephrine; cognitive dysfunction
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