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BWE B& Rt ua =M R AR AR Z(PDM)BEA K R IER AT T AR 6%, 5t oA 5
BAEGERIE . Fik SRI60 R SPFAMMESD K R, MK F R E, AT O HA M Rb 4 b
Areafethihta , B 12 R, EOARMT R, LA 420358 K P B — BB A4 5 & 4 & 8 I PDM K
BARR ) AR S 4 KA, w42 & 4F U = 1 5%, 25 min/ K, 1K /d, 345 d; & & 28 A= AL A 240 34T R IR
FBYR AL P R BEAT T IR AR AL T AN = P R T 2 mm AL AT R, B4 25 min/ ok, 1 R/d,FSS5d; B
AT ARIEFE R GBI R/, FLES Ao TG RE KRBT A F 3345 346 K R &R R R A HE
F &kt KR F T ALATRIEL T T R A B 2 R X3 (ELASA) 34 X Ko 7 P37 70 B &
E,(PGE,) \#T 9| 1% % F,a(PGF,a) . # AL 4 B ALEE (SOD) . A =B (MDA) Fo 2t H Ak i B AL B (GSH—Px)
4% kA = A L% (DHE) 2.9 R ARA FHA(ROS) F &b XK -5 4R/ ROSAEE; RAZKORY
BEHAR(WB) 5 A KR T F AL PR BRI ER G #EE(AMPK) i 5Lsh 4 &t E & & 8 (mTOR) A&
BB X R E KT, R OATAFHAF ST aubi BAE B4t BAEfehhia TR
FARIE S AR R B A AR BRI A 2913 (P<0.05), HAEA Ak, v A e g 40 F TG AR IE S |
AR A Y R RAL(P<0.05) , BRI F P LK (P<0.05), 5REALILE, w4 A5 2 48T
Ja BARIE S AR R KA A ZAK(P<<0.05) , AR BRI AR EK(P<0.05), @ T & HLRAEI A F
o hEamkE  RAAFR A AT IUE T T ALRERG SN R (P<0.05), HAEAELE,
WAL An 25 LT TG T E AR 2 #) A R R (P<0.05) . HRBATAILAR, WAt AR 2 T
TG T & LR IR I ARG 7 5 3 I R AR (P<0.05) . @) PGE,.PGF,a.SOD MDA = GSH-Px 4% : 528
LA PR AR B 20 AR o AT T FUS 27 PGE,.SOD #= GSH-Px && 34 ¥ B # /& (P<<0.05) ,MDA .PGF,a 4 &
F2 PGF,a/PGE, 3 A % % 2 (P<0.05) ; 4+ 28 4= 25 9 40 F 5 PGF,a 4% #» PGF,a/PGE, ¥ A £ ¥ & (P<
0.05), AR 28 AR, w4t 40 Fn 25 4 40 F TS £ 3% PGE,.SOD #» GSH-Px & 3 2 % 3 (P<0.05),
PGF,a.MDA 4 % #= PGF,a/PGE, 3 ¥ & # /& (P<<0.05)., SR w4taiibin w4t AT e ik
PGE,.SOD #= GSH-Px & &3 % # % (P<0.05),PGF,a MDA 4% ## PGF,a/PGE, 34 ] £ £ 4&(P<<0.05) .
@D ROSKRFENKF . 5 GULE A BEAE BAUAREYATRETTHULAROSASEAHRE G
(P<<0.05), HAEA LA, WA AFEHATRE T THALAROSESEHN R EZK(P<0.05), HRE44a

S AR 2R, B, SRR, 45 55T AMPK/mTOR 3 B VR S A BRI AR Y7 IR M 26K SRR PR FBLARI (). FRESE 2412, 2026,36(2) : 127-136.
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i, WAt A A B H AT IE T F AR ROS A E AR EAK(P<0.05), & AMPK.mTOR . p—AMPK . p—
mTOR & & R A K-F: 57w s  BA 4 TG T F 4% p-AMPK/AMPK 9] 2 & & (P<0.05) ,p—
mTOR/mTOR #]  #4&(P<<0.05), HHEA M4, w485 2448 T s T8 2% p-AMPK/AMPK )
B 2 #AK(P<0.05),p—mTOR/mTOR ¥ % £ 3% (P<0.05)., SR w44 s, b4 2h M F TG T
T UL p— AMPK/AMPK 3 8 2 # 4% (P<<0.05),,p—mTOR/mTOR ¥ ¥ £ # % (P<<0.05)., ## %4 =M

TR T A L R PDM AR K RO 93 52 K A
RN oW I

TLE A, X T 48 5 A3 AMPK/mTOR 13 5 i@ 3% 49 4) &

EHIE RAMRZ w4 =R R(SP6); AMPK/mTORAE 5 il % ; B4k 0 %k

Jii & V£ 9F 28 (primary dysmenorrhea, PDM) J& g
AL HRBR A% B S T O R BLRY A 223 R e
PRI, HOREAR — M R 0 2 S AT sl 28 0 T g 3
IR AR RS L PRI 5 B DL M R SR ) AN R
PR Y0 L 2 T A 2 R AR B S A Al
8 A5 25 % DU AR R ot 2 3/4 18 A
PDM"™', PDM © &)™ H 5200 ) KA M H A 3 o
i, SARA ORI T

HBF = B 32 /ORI R FIRYT PDM % FH 0936
I7 0515 TEGE M PDM SR HOPIR O T BT R A 097
BB TAR RGP ESHIBIN,
IF O =2 S E RS, =SSN
SRR AT R RIR T PDM T A8 e i 1)
JUNES ARk Bl 5 X PDM g BLAIL DA B R
1, SR LIS B | R AR IR SR H R A R SR Y
KB PR, H 5 IR R OIS R 1 B (adenosine
monophosphate—activated protein kinase, AMPK) /I
FLah ¥ E A e 2 f 4 F (mammalian target of rapamy-
cin, mTOR ) {5 53 [ (9 PR 45 %5 D) AH OG0, 108 4%
ENIE k=R I ANR G Y R R cXE YT RN A |
W RO BRI C AR S BB
1B AT LAZE R PDMUK , JEAE TR 1988 0 RAE S
SAALFE AR bR AR AR (E R L 7 T i o 4
AMPK/mTOR 38 #4771 016 N S 1T 24038 PDM, 14
RA RG], X R T XS L EHE ST PDMIEZ
AL 18 B e e G PR I FH R E— 2 A4k

PR, A58 7E B A U B = B A8 BRI R 1
At I, T X PDM S AR R S 5 1 AR 1
HI, I843 B H 5 AMPK/mTOR 3 ¥ i) 19 86 5%, 5 76
5715 B R 7 T8 A I 45 3208 S 1 PDML i 7 P Y
AR , o FLATR YT PDM S AL PSR
1 #MRETE
L1 s tyor il

A 5T E H 60 L SPF 2% i 4 SD (sprague—daw-
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ley) KRB S0 AR, B 7~8 J& , 7457t 180~
220 g. SRS A R R v S A SR S YA
BRZY W], S50 sy A 7=V IR - SCXK (1) 2019~
0004, 75 W] 1 Hh B2 2 R 52 56 3 ) v B v 2% 1R
AT IR SR sh Y VE AR S SYXK ()
2019-0009, == i L AEFF £F 20~25 °C, AR
il 7 70%~80% 't W& J 101 15 O 12 h W 5 58 5
(LB ) 2 8:00—20:00) , 5255 S AT 1 H 3K HL
TR K o BT AR R BRI AL T AR 2R fi
FROR L R AT . KB L 1R Ry M 3% 5, # B AL
B RIE I A HAH A B B RN
2 A 12 H
12 FSESRAR

%55 F (525 : P1029) (A HY IR E — i (1555
84110) \PEG300 # il 7] (1% %5 : 36704) . Tween80 111
57 (45245 : S6702) ¥ A L[5 Selleck AW A
PR B 5 Al ¥ o5 2R R (b 38 R e sk s il 25 A BR
A, 505 - H20013062, HLAS - 0.4 g/47) ; Hir FG 4 (U9
(et TR Y ARA R A A, 185 :0312A24) 5 75
AAE -1 (hematoxylin and eosin, HE) YL £25 (b
REKREFHCARA A, 585 :G1120) 54", 6~ Jik
Fe -2 % L 05| g (47, 6-diamidino—2-phenylindole,
DAPD e 355 (55 : G1012) AR ER 2% ik (phos-
phate—buffered saline, PBS) (575 : G0002-2L) . £ 4!
A& G K (55 G1221) B [ 2RI JE 4t /R A
YR A FR2S A 5 3 7 4 (reactive oxygen species,
ROS) 4t ( 38 = KA AR AT R 7], 5%
= :S0033M) ; K BAT A IR £ E, (prostaglandin E,,
PGE, ) iff ¢ 4 2 W B 3 55 (enzyme-linked immuno-
sorbent assay, ELISA ) i 7l & (485 : ZC-37100) . {if
F) Bt 2 F,a (prostaglandin F,a, PGF,a ) ELISA i 5]
£ (515 :2C-37104) K B4 BEH IR A AL B (gluta-
thione peroxidase , GSH-Px) ELISA 35| & (18 5. ZC-
36648) \ﬁ%:vf{%ﬁi’fkﬁﬁ(supemxide dismutase,SOD)
ELISA i 7 & (155 : ZC-36451) 1§ ¥ (malondial-
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dehyde, MDA ) ELISA i | & (425 : ZC-55718-]) ¥
W B R A YRR IRA A B-sh & (B-
actin L 1K) ($5-:4970) . AMPK 701K (£%5-.5831) |
p—AMPK Fi /A& (455 :2535) (A& ZAL I E A

(mechanistic target of rapamycin, mTOR) Hii A (475 ;

2983) . p-mTOR HL AR (555 : 5536) ¥4 FI 3£ [ Cell
Signaling Technology 2~ ) 5 L1 2 -H1 %2 — 4t (2 L
SR AL MR A A FR 2\, 5845 : A-1003) .
1.3 RESEIRANES

i K ML (B KK 2% Diapath S.p. A 23 ], 45
Donatello) ; S HAL (IR AR FABRAF S .
JB-PS) s i #LY) Fr ML (g R AR A R A A 7
5 RM2016) s L4V J L (AT VLA & A i Bl {348
WA MR/ ], #S . KD-P) ; e B (25 K F K 22
Diapath S.p.A A ], #*5 : Giotto) 5 K& 47 (RT3 3%
R A R A AL S . GFL-230) s Tk R DI A
PL (A5 . NX50) | il 45 { (A5 : Rayto RT-6100/
MD-SpectraMax 190) ¥l [ FE B C it /R B 20 7
e 108 TR S AN (VT 75 8 B B 9 i A B 7], B
XK80-A) ;% [ B.OHL(3EE SCLOGEX 22 H , A5
S1010E) ; %% B84 (52 [ Biorad A ), %45 : 041BR318
885) ; HEIKIY (32 [ Biorad 23 /], 745 :04 1BR318885) ;
THRAE (LR 2 S s A PR A v, AL . DHG-
9148A ) ; AR T A1 ( H 7R Olympus /2 H] , 145 .
VS200) ; FLEMY — R TC R AR £ (I e A 24 1%
AR S SDZ- 1T, Bl :0.25 mm X 25 mm) .
1.4 SE85J5ik
141 @R KREGENMHEWRIET 45, R
T Fify FC Y 0 U R 3k 0 55 Ab - S0 19 TR0 30 199 2K 22 i SD
S A R, S R Y TR M — BN 4 R 4 A
W PDM K FRSEAL
1.4.1.0 MR B A HET Y] ESE
3d, FERE TR EORH ERME B FESH (2 mg/kg,
W EE 0.5 mg/mL) , B 5 T 2% 4 KA 8 KIE &
S 455 % (5 mg/mL, ] 0.9% NaCl W ) ) , 45 H
0.4 mL/¥X.,
1412 ZFHY4 #L:3d & FES 0.9% NaCl %
W (2 mg/kg) , b J5 F56 4 KA 8 KM ST 0.4 mL
0.9% NaClVEH

PDM )y P 155 5 1) 18 Ty s o 38 2o DL R A7 2 45
PR AT H e R4 T AR R AL, S5 K B &
U RS L P i P T B A S R RR S
TEAEAT R A AR e 2 A5 MR B g, RIVAT iff AR

RURG T, S8 7 2 4 e rh B 2 K2R SR
3l )18 B 22 b1 4 o ikl o (8 4k 5 HNUCM21-
2311-08) , S5 11 5 50 56 4= 30 MR 5L 56 3h W 4R
FUE T A 45 5 ) (GB/T 35892—2018) #4147 .

142 THihk

1.4.2.1 ZFEHARABAIA NEBAEE 4 XIF IR
AT AR 26 b 21, 76 R AR 45 25 min, 17K/d, K
L7 i 1 8

1.4.2.2 AP EREES 4 TR T, e KR
Jo, TN = BAAE T 2 mm A EEE, JH0.25 mm X
25 mm Z 5 EL S mm ORFEHLER) | B 4T 25 min/IR,
VIR/d F5825 do 70 AR Hh B T 2k 2 2 S0 56
Bt o 22 DL 43 R AT S 55 3l W Mo b o T, H
= BAZE T K BUE B ERZR BT 10 mm b
1.4.2.3 HEFZH DAGEARSE 4 TR LA XU = B A2
7 IH B A AR 22 4 B S mm, 3% B2 HL A (%
,50 Hz) , 8777 50 B8 2 )= 3B UL PR A2 S B sl {1 T A
MM, 25 min/¥K, 1K /d, #5425 d.

1424 Z59H  GEBEE 4 R Z % 280
7 B 2 T 0.9% NaCl s i % 1.25 mg/mL
W, 52 0.8 mL/ K FI B2 MHER 4525, 1K/ d, FF
4E54d,

1.4.3 WESEHR

1.4.3.1 17 R2ARARIAS SRS T P A vk
PEAL R BRI R . HARERAE AR - 78 5000 5
8 KU T4 e ZESE 30 min N, WLERPIR A AT
KRR . RSB AR R (RS 2 &
R HH I A s N7 ) B T () B ) (HLAAR R B (R R
LA AR A — AR IR O Py e IS RE R B VB
o R B 58S B, e o R AR L
FAHARIES (0 43« 1E 506 8l SARRAT R, Bk A AR
iR 5 153« IS N WO SR AT 5 2 43« S5 IR B
JE T B FEE R 5 3 4% - R LR B IS RS
i R R AR B ) o

1432 FEALHTIEBOITS R HE QA%
R T e A AT HL S A S 1A . e
BUREART Jo A 4% 22 WP B[ Y rh = I 2 24 h,
Bl 5 AR O EAT 2O TR B K L HOR B B e o8
A e A Rl S YA, S um R
PV R 6 — 2R I AR i O A K R L
17 HE e 8, (55 AR 3~5 min, 2Mb , iK1 5 min,
LTS min) s 5, M0 LMK R REH]
PERS BT [ . AR A 243 BT, R o i it
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AKX FE U AT ML S b . S B WEL
EUOPEMR R H T WO ER 8 X E e B AR A
FREE AT TG o 040 LGSR IE R 514y . 5
PRS- 2 4 M AR P /SR AE 5 2 43 - T8 IS )2 0K
Jib 33 53 B 2 BRAREE AR s 4 53 B 2 R PER T
545 9hE B

1.43.3 PGE, PGF,a.SOD MDA .GSH-Px &H %
FH ELASA 75 6 1 K B i ¥ 71 PGE,, PGF,a, SOD .,
MDA Fll GSH-Px it . R HINE 3 Ik o il iR 5K
FRUM A FEAS 29 5 mL, & T % PR 5 2 10~20 min
FRH A SREBER . PSR HEARE T ROOHLT, B0 2
30 min(2 000~3 000 r/min, B2 15 em) o 435S
PRAFH LIS W e B B0 B R AR oA
AAF L, BT -80 CHMER KA TR AEE o KBt
Z MR SR EFE rE L (1 FH AR {UAE 450 nm KT
D52 AR WG B 38 o b v il 48 5 o0 T R AR o
PGF,a .PGE,.SOD MDA % GSH-Px ) & & .

1434 ROSFEIkKF KM 4 &M (dihydroe-
thidium, DHE) %% % S48 51 ROS G £ 325 46 K B
TEHHALROS & . RN R R E A&
A1) E L B A2 3 55 (optimal cutting temperature com-
poun, OCT) PEAT AL AL H  vKZ: V) APk 2 2 %08,
TIK 53 s R A ZE e AL 20 16 i B, I B & 28 6
K55 min, F /K #H5E 10 min, i ROS L& , 368G 1E 15
5% 30 min J5 H PBSPE 31K, 5 min/ WK, Vi 58 Ja 4T
B R (BUoOEEERE R E ) o R E T
ASCARI LA 2S00 00 40 ) W A e A T i AT
)5 FH Image] 38T UZ , THE B X28 60w B E

1.4.3.5 AMPK.mTOR.p-AMPK . p-mTOR % H %
KK SR & E B E I 4% K (Western blot, WB)
I R BT B 41 40 AMPK . mTOR 45 H X Hi w5 iR

PRI A F IR K- A -80 “CAI IR VKA B H: 11t
PRAFE T EREAS  EAT 35 B S IO o SR
Wbk H 1% 7 (bicinchoninic acid assay, BCA) Jll % &
Rl R B2 B IS EAT A e BRI TR Sk 3R TN 04 T i
Pk 2 VK (sodium dodecyl sulfate—polyacrylamide gel
electrophoresis, SDS-PAGE ) 43 &5 £ F , il 1 % B
HHER 2R LM (polyvinylidene fluoride,
PVDF) i | 8 T 5 A AL B, Se )5 5 —40
THLHEAT IR E O, R R % AR 34T ECL
b %R o Lh B-actin fE NN S, il 2 115
AMPK . mTOR , p-~AMPK il p-mTOR £ 47 JK J¥ {8 5
NS0 LA, 1 E 4% AR EE FERIRKF
L5 geil ik

K H SPSS 26.0 Ge T H A UEAT Bl o o i
ORI IE 25434 R FH (s ) 367 , 2241 10] F R
BRI ZR T 22538, T 26 5% 4 1A PR R LA P LSD—
K3y 45 75 22 AN FF P LU ECR T Dunnett's T3 %5 11
OB AR EZS 31T, R M (Pos, Prg) 227w 411H]
ek ] Kruskal-Wallis HAH . P<<0.05 M 225+ H
AGE R

2 # =X

2.1 ST FARbRELER

S A R BRI s R A2y
P28 1 TS HAARDE 53 FHAR DO AR TS R 191 35 1]
BT (P<0.05) . SR A, i g4zl
TG ARV 53 AR R B B T AR (P<<0.05)
HLARTER I 0H B 3 K (P<0.05) . SR E
B, LR A2 WAL T TS AR VY 4y AR R 3
BT 5 B AR (P<<0.05) , FH AR TR AR 9 B I T K (P<
0.05), W1,

R1 SATFHRRITHFEIRLEIM(P,y,Py) ]

Table 1 Comparison of behavioral indexs in five groups after intervention [M(P,,P,,)

21 5 n HRPESY/ 53 AR/ K AR/
=HH 12 0 0 0
PRI L 12 3.00(2.00,3.00)" 37.00(32.25,41.75)" 144.00(123.50,160.00)"
&Rl 12 3.00(2.00,3.00)" 35.50(32.25,37.75)Y 120.50(110.75,151.00)"
A2 12 1.00(1.00,1.75)1%% 10.00(6.25,13.00)"2% 405.50(395.75,433.50) 2%
2 12 1.00(1.00,1.00) 2% 7.00(4.25,9.50) V¥ 424.00(404.25,441.00)"2%

TE: 52 LA, 1) P<0.05; SHERA LEL, 2) P<<0.05; 5 HLE4 HEEL, 3) P<<0.05.
Note: compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the sham electroacupunc-

ture group, 3) P<0.05.
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2.2 SHIT-HUG T E SO PR PP R

25 LR BT B 2 2B A A RS R R AR
PR K A JZ RSB SR A, R UL P PR AR 4R
T B4 5 LT 2 52 BB g BB, (4 b Rz A i
AW PESET [T JZ MR 5 e Rt v s 4 i
B UZ -0 UL AR RO o A 5 B B4 R B
KRBT E NI L B i v A = R R D R ER

18 5 L BE A AL A o b B A AR PR AT A 2 R
PRY 5k S ok AR 5 25 W 2 1 B L 7
JEE foe R A, SO 3 Jrg 78 DX Sl i Ao 1 B 24 i
25 F U R BAE B R PR R A MR . A2
MEER RS BB AL, HoR 25 417 B WUZ -1
JULET 424 52 BUAT P O HESIRAAE . LR 1

R St g i s s B PRI
= HA HEAIZH [EGER 4| KT 2
T R B L0 SR EET S o N FRR NI R B L B ALK I R A P A IR T R A 0

Note: Blue, black, yellow, red, and green arrows indicate endometrial epithelial detachment, epithelial cell edema, uterine gland dila-

tion, inflammatory cell infiltration, and hyperemia, respectively.
1 SAFEREFHEEHEREE(X10,#2R 200 um)
Figure 1 HE-stained images of uterine histopathology in five groups (x10, scale bar 200 pm)

Lo Al g BRI A B L T S T
ZH 2 BRP AT T 53 24 B W (P<<0.05) . SAR A
A HEE, AT M2 A T FUS -  H2U PR 4
PRI AT (P<<0.05) . SR B4 He e, Bkt
HANZG WA T BUS 75 44U B A5 7 43 34 9
FEAR(P<<0.05). W32,
2.3 54 T-Hif5 PGE,.PGF,a.SOD .MDA f1GSH-
Px &b
231 SY WA PGFa.PGE, R ILE HaH
21 e A5 ZH RN H T 2 T I3 PGE, it
B B K (P<<0.05) , PGF,a & & . PGF,a/PGE, ¥
B & B (P<<0.05) ; HEL AT M 25 W 40 T Wi PGF .o
i \PGF,a/PGE, ¥ i ¥ = (P<<0.05) . 5!
A HE, UM LM 2S5 AT UG LT PGE, 7 24 W
i 5 (P<<0.05) , PGF,a & 1 Ml PGF,a/PGE, #7H I.
FAL(P<0.05). SRAErdl s, e gl i

THU LG PGE, & f ¥ i 8 5= (P<<0.05) , PGF,a
i PGF,a/PGE, ¥ i AL (P<<0.05). L33,

R2 SHATHEFEALBERGES LR (xs) 4
Table 2 Comparison of histopathological injury

scores in uterine tissues in five groups

after intervention (x=s) Scores
20 54 n S PR AT 143
ekl 6 1.17+1.17
2 6 3.83+1.17Y
g2 6 3.6741.03V
FLEFA 6 1.6740.82%%
25 6 1.33£1.03%

T 52 UL, 1) P<0.05; SHRIALHEL, 2) P<0.05;
S AR, 3) P<<0.05.
Note: compare with the blank group, 1) P<0.05; compare with
the model group, 2) P<0.05; compare with the sham elec-
troacupuncture group, 3) P<0.05.

R®3 SHAFHIEMFEPGE, . PGF,a & &1 PGF,a/PGE, LLE (+s)

Table 3 Comparison of PGE, and PGF,«a contents and PGF,o/PGE, in serum in five groups after intervention (x+s)

20 57 n PGE,/(pg/mL) PGF,a/(pg/ml.) PGF,a/PGE,
=k 6 456.79431.28 64.1945.75 0.1440.01
T2 6 289.76+131.45" 135.03410.25" 0.4740.05"
G RE 6 257.90£21.45Y 129.81£10.89" 0.5140.07"
AR 6 404.15413.76>% 90.9144.91V2% 0.224£0.019%%
i 6 425.5144.04%% 84.744-2.9412 0.2040.01V»¥

T 9 FALILERL 1) P<0.05; SEURZLIEE, 2) P<<0.05; 5B H ILEL,3) P<0.05.
Note: compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the sham electroacupunc-

ture group, 3) P<0.05.

131




R AR 2026 4F 45363 A2l

232 SALILTH MDA .SOD f1 GSH-Px & & [L#%  5
25 P4 AR, AR A Rl R 21 T TS I3 MDA 7
Y 5 = (P<<0.05) , SOD Fil GSH-Px & & 14 B
WHAR(P<0.05). SHAIZ LA, BAEF M)Al
T U IL7E MDA & & Y] 12 84k (P<<0.05) , SOD
I GSH-Px & it ¥ W] i B 5 (P<<0.05) . 5L 5
2H LA, FLE 2 R 25 W 20 1 S IS MDA 7 i B
W EAK(P<0.05),SOD Fll GSH-Px 5 1 44 HH I B 1=
(P<<0.05). W.#4.
24 SHTHASROS FEbbEs

IS e BIVE I R o N iR A B | P
Yy 4T FilS 1B 4141 ROS & - W i 5 (P<
0.05), SR L, EF LMy dl T s 78

HZTROS & = EAL(P<0.05) . HEHEEU
FLi, AT A2 Al T UG T B 4141 ROS & it 8y
Wi AR (P<<0.05), WLE2.%5,
2.5 SHTH)G 48 AMPK imTOR % A%
Y, & =t

oA i, SR+ WU 7 48 p-
AMPK/AMPK B i 5 & (P<<0.05) , p-mTOR/mTOR
W AR (P<0.05). SHAIA LR, AT A28
H+ WG T 5 42 p-AMPK/AMPK ¥ B i 5 %
(P<<0.05) .p-mTOR/mTOR ] B i ¥ %5 (P<<0.05) .
SR e g, e A 25 W 4 T TG T e 4L
p—AMPK/AMPK ¥JH] & 57 ik (P<<0.05) , p-mTOR/
mTOR ¥ 3 5, 2 5 ¥ B A 50t 8 L (P<
0.05). W#E6.Kl 3.

*4 541M7F MDA .SOD 1 GSH-Px & & L5 (v+s)
Table4 Comparison of MDA ,SOD and GSH-Px contents in serum in five groups (x+s)

215 n MDA/ (nmol/mlL.) SOD/(pg/mL) GSH-Px/(U/L)
ekl 6 2.264+0.53 1353.18+24.04 115.55+7.94
AL ZH 6 5.61+0.76" 747.60422.00 64.83+3.34"
AT 4] 6 5.70+1.20" 694.20+63.52" 61.74+5.56"

M F4H 6 2.8240.0729 1197.82460.322% 106.65+14.39%
ESLY/E:) 6 2.57+0.212% 1207.63+38.58%% 114.39413.582%

S HA K1) P<0.05; SHHLILE,2) P<0.05; 5EHET A4, 3) P<0.05,
Note: compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the sham electroacupunc-

ture group, 3) P<0.05.
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Note: ROS—positive staining is shown in red, predominantly localized in the nucleus.
2 SHEFTEALDHE RERARH ROSEEE(X20,F7R 50 um)

Figure 2 DHE fluorescent staining of ROS in uterine tissues in five groups (x20, scale bar 50 pm)
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Table 5 Comparison of ROS contents in uterine tissues

in five groups (x+s)

ZH 59 n ROS G 9o
=HHA 3 18.03-1.39
A2 3 43.3242.51"
[[FLRa N 3 39.60+2.00"
kTR 3 30.44+1.109%%
L 3 28.7442.88"%%

T 52 LR, 1) P<<0.05; SHERIZ KA, 2) P<0.05;
S L 3) P<0.05,
Note: compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05; compared with the sham elec-
troacupuncture group, 3) <0.05.

x6 SHATFEHLAMPK.mTORE A RIEKFLLE (7=s5)
Table 6 Comparison of expression level of AMPK
and mTOR protein in uterine tissues in

five groups (x+s)

25 n  p-AMPK/AMPK p-mTOR/mTOR
ekl 3 1.284+0.09 0.8240.04
PRI 21 3 2.04-0.34" 0.3640.05"
s 3 1.6940.48 0.5140.14
AR 3 1.0240.40%% 1.3540.09%%
2520 3 1.0140.222% 1.384+0.10%%

5 A, 1) P<0.05; SHEAEIAHEL,2) P<0.05;
St st HEE,3) P<0.05.
Note: compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05; compared with the sham elec-
troacupuncture group, 3) P<0.05.
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3 5% AMPK.p—AMPK.mTOR#1p-mTORE B & E
Figure 3 Protein band figure of AMPK, p—AMPK,
mTOR and p—mTOR in five groups
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ABSTRACT Objective To investigate the effects of electroacupuncture at Sanyinjiao (SP6) acupoint on pain symptoms and
uterine tissue damage in a rat model of primary dysmenorrhea (PDM), and to elucidate its potential mechanisms. Methods A total
of 60 SPF-grade female Sprague-Dawley (SD) rats were randomly assigned into blank group, model group, sham electroacupuncture
(EA) group, EA group, and medication group, with 12 rats in each group. The blank group received no intervention, while the other
four groups were subjected to a cyclic PDM animal model by subcutaneous injections of estradiol benzoate followed by oxytocin ad-
ministration. Starting from the 4th day of model establishment, the EA group received electroacupuncture at the bilateral Sanyinjiao
(SP6) acupoints for 25 minutes per session, once daily for five consecutive days. The blank group and the model group underwent
grasping and restraint procedures without any therapeutic intervention. The sham EA group received needle insertion at sites 2 mm
lateral to the bilateral SP6 acupoints, with needles retained for 25 minutes per session, once daily for five days. The medication
group received intragastric administration of ibuprofen once daily for five days. After intervention, animal behavior assessment was
used to evaluate pain response; hematoxylin-eosin (HE) staining was used to analyze histopathological changes in uterine tissues. En-
zyme-linked immunosorbent assay (ELISA) was used to detect the contents of prostaglandin E, (PGE,), prostaglandin F,a (PGF,a),
superoxide dismutase (SOD), malondialdehyde (MDA) and glutathione peroxidase (GSH-Px) in serum. Dihydroethidine (DHE) im-
munofluorescence staining was used to detect reactive oxygen species (ROS) content in rat uterine tissues. Western blot (WB) was
used to determine the expression levels of adenosine monophosphate-activated protein kinase (AMPK), mammalian target of rapa-
mycin (mTOR), and their phosphorylated forms in rat uterine tissues. Results (1) Behavior indexs: compared with the blank group,
the writhing scores, frequencies, and latency in the model group, the sham EA group, the EA group and the medication group in-
creased significantly after intervention (P<0.05). Compared with the model group, the writhing scores and frequencies in the EA
group and the medication group were significantly lower after intervention (P<0.05), and the writhing latency was significantly lon-
ger (P<0.05). Compared with the sham EA group, the writhing scores and frequencies in the EA group and the medication group
were significantly lower after intervention (P<0.05), and the writhing latency was significantly longer (P<0.05). (2) Uterine histo-
pathological injury scores: compared with the blank group, the uterine histopathological injury scores in the model group and the
sham EA group increased significantly after intervention (P<0.05). Compared with the model group, the uterine histopathological
scores in the EA group and the medication group decreased significantly after intervention (P<0.05). Compared with the sham EA
group, the uterine histopathological scores in the EA group and the medication group decreased significantly after intervention (P<
0.05). (3) Contents of PGE,, PGF,a, SOD, MDA and GSH-Px: compared with the blank group, the contents of serum PGE,, SOD
and GSH-Px in the model group and the sham EA group were significantly lower (P<0.05), while the contents of MDA, PGF,a and
PGF,a/PGE, were significantly higher after intervention (£<0.05); the contents of PGF,a and PGF,a/PGE, were significantly higher
in the EA group and the medication group after intervention (P<0.05). Compared with the model group, the contents of serum PGE,,
SOD and GSH-Px in the EA group and the medication group were significantly higher after intervention (£<0.05), while the con-
tents of PGF,a, MDA and PGF,a/PGE, were significantly lower (P<0.05). Compared with the sham EA group, the serum levels of
PGE,, SOD and GSH-Px in the EA group and the medication group were significantly higher after intervention (P<0.05), while the
serum levels of PGF,a, MDA and PGF,0/PGE, were significantly lower (P<0.05). (4) ROS expression level: compared with the
blank group, the uterine ROS contents in the model group, the sham EA group, the EA group and the medication group were signifi-
cantly higher after intervention (P<0.05). Compared with the model group, the uterine ROS contents were significantly lower in the
EA group and the medication group after intervention (P<0.05). Compared with the sham EA group, the uterine ROS levels in the
EA group and the medication group were significantly lower after intervention (£<0.05). (5) Protein expression levels of AMPK,
mTOR, p-AMPK and p-mTOR: compared with the blank group, the p-AMPK/AMPK in uterine tissue of the model group was signifi-
cantly higher (P<0.05), and the p-mTOR/mTOR was significantly lower (P<0.05). Compared with the model group, the uterine tis-
sue p-AMPK/AMPK was significantly lower (P<0.05) and p-mTOR/mTOR was significantly higher in the EA group and the medi-
cation group after intervention (P<0.05). Compared with the sham EA group, the uterine tissue p-AMPK/AMPK was significantly
lower (P<0.05) and p-mTOR/mTOR was significantly higher in the EA group and the medication group after intervention (P<0.05).
Conclusion Electroacupuncture at Sanyinjiao (SP6) acupoint can effectively alleviate pain and uterine tissue injury in PDM rat
models, which may be associated with the modulation of the AMPK/mTOR signaling pathway and suppression of oxidative stress re-
sponse.

KEY WORDS primary dysmenorrhea; electroacupuncture; Sanyinjiao (SP6) acupoint; AMPK/mTOR signaling pathway; oxida-
tive stress
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