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[ Abstract] Objective: To investigate the effect of pachymic acid on ferroptosis of endometrial stromal cells
in rats with endometriosis (EM) by regulating the adenosine monophosphate—activated protein kinase ( AMPK) /
elycogen synthase kinase — 3B ( GSK — 3B ) /nuclear factor erythroid 2 — related factor 2 ( Nrf2 ) signaling
pathway. Methods; A total of 51 Sprague—Dawley rats were given ectopic transplantation of endometrial tissue in
the abdominal cavity to establish a rat model of EM , and then they were randomly divided into model group,low—
dose pachymic acid (3.5 mg/kg) group, high—dose pachymic acid (7.0 mg/kg) group, high—dose pachymic
acid (7.0 mg/kg) +dorsomorphin dihydrochloride (0.2 mg/kg) group,with 12 rats in each group;another 12
Sprague— Dawley rats were given laparotomy without transplantation and were established as sham — operation
group. Related indicators were measured after grouping and treatment, including the volume of ectopic endometri-
um , ferroptosis markers in ectopic endometrium ( glutathione [ GSH ] , malondialdehyde [ MDA ], and iron con-
tent) , inflammatory factors in serum and ectopic endometrium ( tumor necrosis factor—a [ TNF-a ] and interleu-
kin—6 [ IL—6]) ,ferroptosis—related proteins in ectopic endometrium ( acyl—CoA synthetase long—chain family
member 4 [ ACSL4 ] and prostaglandin endoperoxide synthase 2 [ PTGS2]) ,and the expression of proteins asso-
ciated with the AMPK/GSK-3B/Nrf2 pathway. Primary cultured endometrial stromal cells of EM rats were ran-
domly divided into control group, low — concentration pachymic acid (40 mg/L) group, high — concentration
pachymic acid (80 mg/L) group, high—concentration pachymic acid (80 mg/L) +dorsomorphin dihydrochloride
(10 pmol/L) group. After grouping and treatment, CCK~-8 assay and flow cytometry were used to measure cell
proliferation and apoptosis; kits were used to measure the levels of the ferroptosis markers GSH and MDA and the
content of iron; Western blotting was used to measure the expression of ferroptosis—related proteins and proteins
associated with the AMPK/GSK-383/Nrf2 pathway. Results ; Compared with the sham—operation group, the model
group had significant increases in the volume of ectopic endometrium, the level of MDA | the content of iron, and
the levels of TNF~a and 1L.-6 and the protein expression levels of ACSI4 and PTGS2 in serum and ectopic endo-
metrium (P<0.05) ,as well as significant reductions in the level of GSH and the protein expression levels of
p—AMPK/AMPK, p—GSK-3B/GSK-3B,and Nrf2 ( P<0.05). Compared with the model group, the low— and
high—dose pachymic acid groups had significant reductions in the volume of ectopic endometrium, the level of
MDA , the content of iron, and the levels of TNF-a and IL-6 and the protein expression levels of ACSL4 and
PTGS2 in serum and ectopic endometrium ( P<0. 05) ,as well as significant increases in the level of GSH and the
protein expression levels of p— AMPK/AMPK, p—GSK-3B/GSK-33, and Nrf2 ( P<0.05), and high—dose
pachymic acid tended to have a stronger effect; dorsomorphin dihydrochloride could alleviate the effect of high—
dose pachymic acid on EM model rats. Compared with the control group,the low— and high—concentration groups
had significant reductions in the viability of endometrial stromal cells, the level of MDA | the content of iron, and
the protein expression levels of ACSL4 and PTGS2 ( P<0. 05) and significant increases in apoptosis rate , the lev-
el of GSH, and the protein expression levels of p~AMPK/AMPK , p—GSK-3B3/GSK-3B,and Nrf2 (P<0.05),
and high—dose pachymic acid tended to have a stronger effect; dorsomorphin dihydrochloride could alleviate the
effect of high—dose pachymic acid on the endometrial stromal cells of EM rats. Conclusion ; Pachymic acid can al-
leviate inflammation and ferroptosis in EM rats and inhibit the proliferation of endometrial stromal cells and the
growth of ectopic endometrium , possibly by activating the AMPK/GSK-3B/Nrf2 signaling pathway.

[ Keywords] pachymic acid;adenosine monophosphate—activated protein kinase/glycogen synthase kinase—
3B/nuclear factor erythroid 2-related factor 2 ;endometriosis ;endometrial stromal cells ; ferroptosis

FE N SV AE (endometriosis , EM ) 52— i W IR LH Z7E T8 s LA SINER A, A3 I A AR 91, 1
DLRIARREOR , H F R R A ARG FE HERw dhRMma ARRE ) FElBEg



B & #k S RERIFT AMPK/GSK-3B/Nef2 fr 5 SN -5 1A AR LA K B PR A W A BB 1 2 - 177 -

JEH BT TR I AR YR (R R
J&= EM 1) FZR MR, RIE T FSE X T H W
IR J5 240 L P A 36 R 8 DG R ] 8 RE M Bk
FETRIAIT EM A RO LY (RS RIEN S
RV B AR 1) S B T e 1 A, AN EL A B 1k
VTR PUB R BREPED R R AR L &
B ROL T Z— , MAERAR S AL A 1R PU R
e I sh 2 AR L, IR 2 Tz N H T EM Al
PRIGITTS, He T X BB T, FRATTHE N 2K 25 R v fig Xt
EM 2 236 97 /E . B 1 W 0 1 & 1 e
(AMPK) /#5 J5 45 18 Bt U 38 ( GSK-3B) /#% I+
E2 FHOCH A+ 2 (Nef2) 2 a5 4 2L M Bk pE 1 S 4%
i 1 EE BT, W LR T SR A2 iF AMPK | GSK -
3B WER L S Nef2 3k, AT i 48 5E | Ik 4% 4k 48
-8 HAWFSE B, AMPK .GSK-3B 7E EM & 4=
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PR, BRI 30 pe SR B IK B R %R
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