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Abstract

Objective: To observe the effect of acupuncture on the AMPK/SIRT1/PGC-1la signaling pathway in skeletal
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muscle of aging rats, and to explore the possible mechanism of acupuncture in delaying aging skeletal muscle
atrophy in lumbar skeletal muscle.

Method: Forty male SD rats were randomly divided into blank group, model group, acupuncture group and
non-acupoint group. The blank group received daily subcutaneous injections of normal saline in the dorsal neck
region. The other three groups received daily subcutaneous injections of D-galactose (D-gal) in the same region
for 12 weeks to induce aging. Starting from week 9, acupuncture intervention was performed for 4 weeks. The
acupuncture group took bilateral L3—L5 Jiaji points, and the non-acupoint group took bilateral non-meridian
and non-acupoint points. Body weight and growth rates were measured, and muscle strength was evaluated us-
ing a grip strength test. Lumbar skeletal muscle atrophy was assessed using hematoxylin and eosin staining. Se-
rum levels of superoxide dismutase (SOD), malondialdehyde (MDA), and glutathione peroxidase (GSH-PX)
were analyzed biochemically. Relative expression levels of AMPKa, SIRT1, PGC-la, P21 and P53 mRNA
were detected by real-time quantitative PCR.

Result: Compared with the blank group, the body weight of the model group, the acupuncture group and the
non- acupoint group was reduced (P<0.01, P<0.05, P<0.01), and the difference in terminal body weight
growth rate was significant (P<0.001 for all). Before intervention, grip strength was significantly reduced in
all experimental groups compared to the blank group (P<0.01 for all), with no significant differences among
the experimental groups (P>0.05) . After the intervention, the model group showed significantly lower grip
strength compared to the blank group (P<0.001), accompanied by evident lumbar skeletal muscle atrophy, as re-
flected by reduced muscle fiber area and diameter (P<0.001, P<0.01). Additionally, serum SOD and GSH-PX
activities decreased (P<0.001, P<0.001), while MDA increased significantly (P<0.01). The mRNA expression
levels of AMPKo, SIRT1, and PGC-la decreased significantly (P<0.001, P<0.001, P<0.01), while the rela-
tive mRNA expression levels of P21 and P53 were higher than those in the blank group (P<0.05, P<0.01).
Compared with the model group, the acupuncture group demonstrated increased grip strength (P<0.001), im-
proved skeletal muscle fiber area and diameter (P<0.01, P<0.05), enhanced serum SOD and GSH-PX activities
(P<0.001, P<0.01), reduced serum MDA levels (P<0.05), and elevated AMPKa, SIRT1, and PGC-lo mRNA ex-
pression (P<0.001, P<0.01, P<0.05). Moreover, P21 and P53 mRNA expression levels were significantly re-
duced in the acupuncture group (P<0.05, P<0.01), while there was no significant difference in the non-acu-
point group (P>0.05).

Conclusion: Acupuncture at Jiaji points alleviated the atrophy of lumbar skeletal muscles, improved muscle
strength and inhibited oxidative stress in aging rats. These effects may be mediated through the AMPK/SIRT1/
PGC-1a signaling pathway.
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FIRFT R R T A O A AR A, T
MUARI BT AR LTI RE . HE Yo a8 AL R e i %
TR % LET Y 2l 24 2 ] 3 e s 5%, B AL A
FEVAS  SEZE T IR A L ZEAa R A . AT
TG , 2R BRAI A PRl R <
A DARESR K R LA ) i, s 2 K RN iz 3liig
J1o dE—2 5B R S AT ek 4 D-gal 15 5 1B
N2

AMPK J2& —Ff 5 5 = 3R 22 SR/ 9 2 R 5K 11 3
it , P AL o I JEFNIR Y B ATy S JEZH A", AMPK
1 1 F 5% 006 Nampt (nicotinamide phosphoribosyl
transferase) , fifi {4 FF NAD/NADH (B T} &, i
WOE 5 — BE R R Z 88 ——SIRT1®, SIRTI1 {77 T
WL BI040 P 4 A AR 20 B SR b, 2 S R U T
PR R, e G, DNAME S, B W, 30 4k
PRI SERE RN , R e A ) e RN 5 28 55 R Wik
FEET - AMPK W21k A1 SIRT1 25 £ B Ak iy S [R) 1
AR 58 480E PGC-10™, PGC-la 25 | H &L
IR A B LT 4B BT, PGC- 1o 223k s/ X B
HNUA TR 20, PGC-1a il i b 4 # Efk )
I AT -2 A5 I H B S AL Pl 1 AR Ak S
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THYERER 1 118 366 DR 3 3 Fe 911 4 B 1) A R - 4 AL
% 509, AMPK , SIRT1 Fl PGC- 1o 2 B #% L 45
A AR I SN ok R T RE 1) T R T, AL AMPKY
SIRT1/PGC- 1o {5 5 38 F& 45 L A X5 Bt JUL PR 22 40 1) %
TEZGHIED 55 Weilin Xu S590% TH 28 Jz i 22141
() 3 1 AT LA 15 AMPK/SIRT1/PGC- 1o {5 53 [
AT 4 252 AP A e A S AR O 85 KT, B9 T 0 1R 2K
RARFRI AP TTIR T, DT 2% ff dok X B s o
M5 RSG5 . Y Yu UYL/ BE R
TS B AR 2 K ECE #E UL 1 AMPKY/SIRT1/
PGC- 1o J% 7T DA LA D) RE SRS o A A FE 4T 3
e 7R 753 - AMPK/SIRT1/PGC- 10 38 P& 52 i B
R AR S0 5 P s LS 40 10 K A 7
B ) T i e 0 A BB R - % L AMPKU/SIRT 1/
PGC- 1ol [ AHOCHEE PRI ik o 45 R o, BRI
AMPKa., SIRT1,PGC-1a. mRNA JE[H A & F
PA 5 2 BT T K BRI R B % WL AMPKa
SIRT1 ,PGC-lo. mRNA XA w R B, wii
fEE Y, KEIER &8 ILL A T AMPKY
SIRT1/PGC-1o {5 Z 3 B TG AL , 1 A5 T A 22 %
L 2R

g5 b AT A R G2 AR LAY ZE e
=LY N DA IR NS KR C AR v S AL &=
K EUMENLAY 324G O, X ] g 248 £ AMPK/SIRT1/
PGC-laf5 5@ # K HEAE N . (B2 HIE
AR HLIR S 2%, TEASHZE Hh IR Rk AP Xt
3 B DG A3 HEA TR , i 2 RE RS N R G 43
TR K BRI DA i ik 71 . R, T
i — 0 5F AMPK/SIRT1/PGC- 1o {5 51 i 76 41
AT 7 R R B LR 4 T A E AL, IS
SR 0] 3 AL B S I i AMPK 9 BH T 7 51 %
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