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(Abstract] Objective To observe the effects of acupressure at Pishu (BL20) on skeletal muscle fiber types and the expression
of p38 mitogen—activated protein kinase (p38 MAPK)/ peroxisome proliferator-activated receptor gamma coactivator 1 alpha (PGC-
la) signaling in rats with chronic fatigue syndrome (CFS), and to explore the mechanism by which acupressure at Pishu (BL20)
remodels skeletal muscle in CFS rats. Methods Thirty—two SD rats were randomly divided into a blank group (n=8) and a modeling
group (n=24). The CFS model was established in the modeling group using a multifactorial compound stimulation method for a
modeling period of 21 days. After modeling, rats in the modeling group were further randomly divided into a model group, a Pishu
(BL20) acupressure group, and a ginsenoside group, with 8 rats in each group. The blank group and model group received restraint
fixation and intragastric administration of physiological saline at 1 ml/day. The Pishu (BL20) acupressure group received restraint
fixation, intragastric administration of physiological saline at 1 ml/day, and bilateral acupressure at Pishu (BL20). The ginsenoside
group received restraint fixation and intragastric administration of ginsenoside aqueous solution at 1 ml/day. All interventions were
performed once daily for 14 days. During the experiment, semiquantitative scoring of general condition, body weight measurement,
exhaustive swimming test, and open field test were conducted. After the intervention, calcium—cobalt adenosine triphosphatase
(ATPase) staining was used to detect muscle fiber types in the erector spinae of rats. Transmission electron microscopy was
employed to observe the ultrastructure of the erector spinae. ELISA was used to measure the ATP contents in the erector spinae.
Real-time quantitative polymerase chain reaction (PCR) was applied to detect the messenger ribonucleic acid (mnRNA) expression of
peroxisome proliferator—activated receptor gamma coactivator 1 alpha (PGC-la) in the erector spinae. Western blot analysis was
performed to assess the protein expression levels of p38 MAPK and PGC-la in the erector spinae. Results Following the
intervention, compared with the blank group, rats in the model group showed significantly higher semiquantitative scores of general
condition (P<0.01), and significantly lower body weight, exhaustive swimming time, total distance traveled and number of entries into
the central area in the open field test (P<0.01). In the model group, myofibrils in the erector spinae were disorganized, the number
of mitochondria was reduced, the proportion of type I muscle fibers decreased while type Il muscle fibers increased, and the ATP
content, PGC—1laa mRNA expression, as well as the relative expression of p38 MAPK and PGC-la proteins were all significantly
reduced (P<0.01). Compared with the model group, both the Pishu (BL20) acupressure group and the ginsenoside group showed
decreased semiquantitative scores of general condition (P<0.05), and increased body weight, exhaustive swimming time, total distance
traveled and number of entries into the central area (P<0.05, P<0.01). In these two groups, the arrangement of myofibrils in the
erector spinae became more orderly, the number of mitochondria increased, the proportion of type I muscle fibers increased while
type Il decreased, and ATP content, PGC-1ac mRNA expression, and the relative expression of p38 MAPK and PGC-la proteins
were elevated (P<005, P<001). Compared with the ginsenoside group, there was no statistically significant difference in semiquantitative
score of general condition, body weight, exhaustive swimming time, total distance in the open field test, number of entries into the
central area, ultrastructural observation under electron microscopy, proportions of type I and Il muscle fibers, ATP content, and
relative protein expression levels of p38 MAPK and PGC-la between the Pishu (BL20) acupressure group and the ginsenoside
group (P>0.05). However, the Pishu (BL20) acupressure group showed a significantly higher expression of PGC—1laa mRNA (P<0.01).
Conclusion Acupressure at Pishu (BL20) can effectively ameliorate fatigue, exercise capacity, and anxiety in rats with CFS, and
promote skeletal muscle fiber remodeling. The underlying mechanism may be related to the activation of the p38 MAPK/PGC-1a
signaling pathway.
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Fig.1 Semi—quantitative comparison of the general
condition among groups of rats (x+s, n=8)

0 528 HAL L, **P<0.01 ; SHEERIZH L # , P<0.05,

32 HHERKRERELR

SR 1R GERLHT) , 55 FAH LUER, BB |
SR ATAI NS BT AUAR 2 RIS T L
(P>0.05) , SE865 22 RGERT ), 525 HA LR 1
RIS AT 2H AN 2 80 20 K B o 2 1 35 e
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Fig.2 Comparison of body weight among groups of rats
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Fig.3 Comparison of exhaustive swimming time among
groups of rats (xs, n=8)

T 525 LA, *P<0.01 5 SAEHIZH He#s , #P<0.01
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[T AN 2 BAT 4R B2 (Rl A I 4 55 56 32 2 6
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Fig.4 Comparison of total distance traveled and number of entries into the central area in the open field test

among groups of rats (x+s, n=8)

0 525 4 R, *P<0.05, **P<0.01 ; S RIZH HL AL | *P<0.05,



2112

ARG H EE 2GR 2224 4R hitp://hnzyydxxb.hnuem.edu.cn

2025 4E5 45 4%

BHES 2 SR M 2R 34 S HLIE M SoRLA R BR R,
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HiExtRIEE LB

525 P F A, IRV B L p38 MAPK |
PGC-1la £ FIAHXT 2 55 it 1 3 PR AR (P<0.01) ; 5%
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Fig.5 Comparison of the ultrastructure of the erector spinae muscle among groups of rats
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Fig.6 Comparison of the proportions of type I and type Il muscle fibers in the erector spinae

muscle among groups of rats
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R2 BEHXREBUF ATP F8RK PGC-la mRNA
RILLLE

Table 2 Comparison of ATP content and PGC-1a

mRNA expression in the erector spinae muscle among

groups of rats

2 n ATP/(mol/g prot) PGC-1laa mRNA
ZHA 8 3 424.25+1 106.80 5.48+0.37
R 8 905.93+281.66%* 1.16£0.14%

eti-d Uil 8 1 885.87+413.23 3.58+0.30%44

NS RBHFH 8 1 780.26+632.04* 2.30+0.18*
F{E 14.027 148.516
P <0.001 <0.001

55 AL A, #+P<0.01; SR A, *P<0.05; 5 A S BT
ZHH#L, 44P<0.01,

WL PR, A5 I AT AN A S i A 4K RS L
p38 MAPK Hl PGC-la 2K [ A A & 5 T i
(P<0.01); 5 A\ S AT LR, RN a2 K R
WL p38 MAPK il PGC—la B AR ik i 22 57
TG 2FE L (P>0.05), TEILE 3,18 7,

®3 BEKXREEIH p38 MAPK # PGC-la BEH
xR B

Table 3 Comparison of relative expression levels of

p38 MAPK and PGC-la proteins in the erector spinae

muscle among groups of rats

215 n p38 MAPK/GAPDH PGC-1c/GAPDH
ZHA 8 1.03+0.21 0.90+0.05
HEIAIZH 8 0.19+0.09%* 0.22+0.047%%

RN AT 8 0.640.04* 0.39+0.02%

A BT 8 0.59+0.05* 0.38+0.07*

FAE 25.383 118.780
PiE <0.001 <0.001

T 525 LR, #+P<0.01; SHERIZ LLEL, #P<0.01,

PGC-lo | (D o mmeme s | 91 kDa

P38 MAPK | W . . s s | 41KkDa

GAPDH |GHED GNED - e |
=H4A WA REREATA ASEHA
B7 BAKXBRZEIH p38 MAPK #1 PGC-1a &R
Rk E
Fig.7 Electrophoresis bands of p38 MAPK and PGC-

la proteins in the erector spinae muscle among groups

of rats
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o] 1 BULEF AR AL, EIREIREN], CFS 22Uy
FEAL T RLILEF B sl | I RS FILET e 25 4
LSRR D REFNASAE S, T F i /e 1 1
W HRARAL IR HE T CFS SE 7 A s ke
TIVA RSB RIRAS RIKIZ

B LBE 57 /2 CFS SRR 57 A R A 1R 2 ke
AR KRB | BPLER S b | I RUALET 2 35 g



2114 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

TNUL e SR AR SE A FI T RE Y i A2 - WL
ATP 7E—EFEE [ I WLLEF 4SS | T A2 2
WA F R AR A KA ATP, T 11 Y LEF 44K
SETCEREER 7 AR ATPRY, B A7 IS8 IE W, 34
1 p38 MAPK/PGC-1a {55 ¥ 75 B B LEF 4
T BULEF St fh o0 1T RIWLET 4 | IR0 i 2 fAc )
Yk AR UEE B LA SR 4 SR> B4T6 p38 MAPK
(B3 PRITR T PCC—1a F£IEM PGC—Ta & —Fil
e SO Nl S A s T R 2 DT
R I DR )P ST P, PGC- 1o BRI RIS I
A5 WILAH g 35 58 I 2 (myocyte enhancer factor 2,
MEF2) i, fe i T B LEF Zi ) 1 B4 LT 25
£330 JeAh , PGC-1a BERE 5 T il H brJik P AZ T
K ¥ (nuclear respiratory factor, NRF)—1 NRF-2 %
A PG RLAR L S K F A (mitochondrial transcrip-
tion factor A, TFAM)Z&i5 , I fiEiE 2o 1A DNA
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