FF RIS D

w XXXX Y

L BBV ORE (0 B 4T AMP {5538 B
L 5

3

KERL', Eart’, AERE, ', £ x', ¥da’, & @7, 2air’
CERTSE —EReE =B, I 430035; “AERbH KRB EF A= 2, N
430030; A E A ERE AT R ST, dEET 100700)

(# E] BRI S ks 4 T M o & 45 35 8 E % 6 %8 (AMPK)1Z 538 9% = 4 R AL R 2
LW T AR . iR KD R ALy A TR AR R ORW A SR AT R A AT R A
B RAE R A A BA8R, AL AP KN (CFA)F T DA XMAREA, 53
R AL AR BA A I H A A R e S R A TR, AR R AM R =2 RCEE R,
£ 2Hz A I MA.FARAFM30min, F 8 1k,%6d; F R A AT AR B AITH A B AL BB 420
AR R KT, RBENEABE . 6 A+ w445 B &4 7 46 87 30 min % 20 mg/kg 7 2 M b= iE 4
Compound C, # M ALK & B Fo 2 R B 3F #5298 47 A 5, Western blot 3 4 ) A 88 % A &% B2 4L (p) -AMPK
o AMPK (c-Fos & G0 £k, LA R FEHRREMAMHE A c-Fos RA KT, BFR: 5w asark 4
A4 AU IR B A A 2R B R B3 B F K (P<<0.05), 5 A Al aAgk , E R w420 A 4t/E1.2.4h
B9 UM R BB Fo R B R 2 F 9T 5 (P<T0.05), % R B AT A w4 )G 2~7 d 89 HUAR i A Ao R R R 20 2 3%
#&(P<0.05), Har@afeE R mAnt, R B4 G REFMYE A p-AMPK/AMPK & & 4% 35 A4 =
c-Fos & iA B % H & (P<<0.05) ;48 & 4T 4889 p-AMPK/AMPK & & & iA Y fii 4o c-Fos &k #045 % R ¥ 4+ 41
R BEAR(P<<0.05), SR ML, B+ B4 A DR EEBE 3I~TRWIWARERABHABRHEH R
F & (P<<0.05). L+ w4mnrk, p6 H + B 440 LB F 3~7 RAURA B e 20m 03 2 F
Bk (P<<0.05), Gt sa4a it , B 40 c-Fos & ik fo c-Fos M A 2 0 # & B %3 m(P<<0.05), HA&A 4
ML, R AT AR AR A c-Fos £k fec-Fos R A 2 04 & 8 F B & (P<<0.05)., LS4t + d 4t
ARG, ) ) B A A PR R R R A c-Fos A fm c-Fos Fa AP 2 L % B £ 38 m(P<<0.05), Hit: 2 %
BHEEFRETCFADNRAER, ZERARAZAE TRRABIFZLREFRESMYE AP AMPKA-F45,
(XEIA] w4 4B BT A R  RFRELE QRIS A%

Mechanism of cumulative analgesic effect of electroacupuncture: targeted regulation based

on AMPK signaling pathway
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rong' ('Department of Acupuncture and Moxibustion, Wuhan First Hospital, Wuhan 430035, China; “Department of
Neurobiology, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030; *Institute of
Acupuncture and Moxibustion, China Academy of Chinese Medical Sciences, Beijing 100700)

[ABSTRACT] Objective To explore the molecular mechanism of cumulative analgesic effect induced by
repeated electroacupuncture (EA) intervention via targeted regulation of adenosine monophosphate-activated protein
kinase (AMPK) signaling pathway. Methods Mice were randomly divided into control group, model group, single EA

group, repeated EA group and sham EA group; as well as vehicle + EA group and inhibitor + EA group, with 8 mice in
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each group. A mouse inflammatory pain model was established by complete Freund’ s adjuvant (CFA) injection.
Repeated EA stimulation was applied to mice in repeated EA group, vehicle + EA group and inhibitor + EA group at left
“Zusanli” (ST36) and “Shangjuxu” (ST37). The parameters were set as frequency 2 Hz, current 1 mA, 30 minutes
per intervention, once a day for 6 consecutive days. The single EA group only received a single EA treatment on the
second day after modeling. The sham EA group only received superficial subcutaneous puncture without electrical
stimulation. Mice in inhibitor + EA group were intraperitoneally injected with Compound C at a dose of 20 mg/kg 30
minutes before daily EA. Mechanical pain threshold and thermal pain latency were detected to evaluate pain behaviors.
Western blot was used to determine the protein expression levels of p-AMPK, AMPK and c-Fos in the spinal dorsal
horn. Immunofluorescence staining was adopted to detect the number of c-Fos positive cells. Results Compared with
the control group, mechanical pain threshold and thermal pain latency were markedly decreased in the model group (P<
0.05). Compared with the model group, single EA significantly elevated mechanical pain threshold and thermal pain
latency at 1, 2 and 4 h after treatment (P<0.05) ; repeated EA increased pain thresholds from day 2 to day 7 after
intervention (P<0.05). The ratio of p-AMPK/AMPK and c-Fos expression in lumbar spinal dorsal horn were significantly
higher in repeated EA group than those in control and model groups (P<0.05), while these indicators were obviously
lower in sham EA group than those in the EA group (P<0.05). Pain thresholds from day 3 to day 7 were higher in
vehicle + EA group relative to the model group (P<0.05), and notably declined in inhibitor + EA group compared with
vehicle + EA group (P<0.05). The expression level and positive neuron number of c-Fos were increased in the model
group versus the control group (P<0.05), and reduced in vehicle + EA group (P<0.05). Such changes were reversed
after Compound C intervention (P<0.05). Conclusion Repeated EA can effectively alleviate CFA-induced pain in
mice. The cumulative analgesic effect may be mediated by persistent activation of AMPK in the lumbar spinal dorsal
horn.

[KEYWORDS] Electroacupuncture; Analgesia; Spinal dorsal horn; Cumulative effect; AMPK signaling pathway
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lumbar spinal dorsal horn (Z+s,)
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Fig.4 Comparison of c-Fos expression in the lumbar
spinal dorsal horn of mice in the 4 groups

(x+s., 3 mice/group)
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Fig.5 Comparison of c-Fos expression in lumbar spinal dorsal horn of mice in the 4 groups

(immunofluorescence staining, T+s., 3 mice/group)
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