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Mechanism study of acupuncture regulating inflammatory response and apoptosis via the

MEK/ERK pathway to improve premature ovarian insufficiency

Guo Lihong', Wu Xiaohong', Hao Jianheng"?, Chang Boya®, Liu Liying’ ('Shanxi Medical College, Liiliang 032200, Shanxi
Province, China; “Shanxi University of Chinese Medicine, Jinzhong 030619, China; *Chengdu University of Traditional
Chinese Medicine, Chengdu 610075, China)

[ABSTRACT] Objective To explore the mechanism of acupuncture in improving ovarian function in rats with
premature ovarian insufficiency (POI) by regulating the inflammatory response and apoptosis via the mitogen-activated
protein kinase kinase/extracellular signal-regulated kinase (MEK/ERK) pathway. Methods SD rats were randomly
divided into blank, model and acupuncture groups, with 15 rats in each group. The POl model was established by

intraperitoneal injection of cyclophosphamide for 15 consecutive days. Rats in the acupuncture group received
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acupuncture at “Guanyuan” (CV4) and bilateral “Sanyinjiao” (SP6) for 30 min, once daily for 3 weeks. The estrous
cycle of rats was observed. Body weight and ovarian wet weight were measured, and the ovarian index was calculated.
Ovarian histopathology was observed by HE staining, and follicles at different stages were counted. The serum levels of
anti-Mullerian hormone (AMH) , estradiol (E2) , follicle-stimulating hormone (FSH) , interleukin (IL)-1B, IL-10, and
tumor necrosis factor-a (TNF-a), and the ovarian levels of IL-1B, IL-10, and TNF-a, were detected by ELISA. The
apoptosis level of granulosa cells was assessed by flow cytometry. The mRNA expressions of MEK1/2, ERK1/2, Bcl-2
associated X protein (Bax), B-cell ymphoma-2 (Bcl-2), nuclear factor-kB p65 (NF-kB p65), and cyclooxygenase-2
(COX-2) in the ovary were detected by qPCR. The protein expressions of phosphorylated (p)-MEK1/2, MEK1/2,
p-ERK1/2, ERK1/2, Bax, Bcl-2, NF-kB p65, and COX-2 were detected by Western blot. Imnmunofluorescence was
used to detect the expression of p-ERK1/2 protein in ovarian tissue. Results Compared with the blank group, the POI
group showed an increased disorder rate of the estrous cycle (P<0.01), and decreased body weight, ovarian wet
weight, and ovarian index (P<0.01) ; disordered ovarian pathological structure, decreased numbers of primordial,
primary, secondary, and mature follicles ( P<0.01), and increased number of atretic follicles ( P<0.01). Additionally, the
contents of serum FSH, IL-1B, and TNF-a, as well as ovarian IL-1p and TNF-a were increased (P<0.01), whereas the
contents of serum AMH, E2, IL-10, and ovarian IL-10 were decreased (P<0.01). The apoptosis level of granulosa cells
was elevated (P<0.01). The mRNA expressions of MEK1/2, ERK1/2, Bax, NF-kB p65 and COX-2 in the ovary were
increased (P<0.01), while Bcl-2 mRNA expression was decreased (P<0.01). The protein expression p-MEK1/2/MEK1/
2, p-ERK1/2/ERK1/2, Bax, NF-kB p65 and COX-2 were increased (P<0.01) , while Bcl-2 protein expression was
decreased (P<0.01). The immunofluorescence expression of p-ERK1/2 in the ovary was enhanced (P<0.01).
Compared with the POI group, all the above indicators were significantly reversed in the acupuncture group ( P<0.01,
P<0.05). Conclusion

regulating the MEK/ERK signaling pathway, thereby alleviating ovarian inflammatory response and inhibiting granulosa

Acupuncture can improve ovarian function in POl rats. The mechanism may be related to

cell apoptosis.
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Comparison of representative vaginal cytology at different stages of the estrous cycle of rats (HE staining)

2.3 £ 2H K LR L BB A5 15 O HE#R

25 A BP EA5 2 5 R R K B B B O i A
Fu\ B IEH PO M 2 HES B % 8] 54 A
57, T WL S A M N B 4F 4k Ak s POT 20 5P 55 45 1) 25
WL, B 96 K5t v 2 L Z2 SRy A O Y6, O 4 i 2 AR
THEALS TP 28 28 Ak 5 1 901 28 519 52955 3451 49 38 POT4H 1L
LR ESBETIEY. WK3. 550
AR LG, POTZH B 5 rb J5E iR 00 90 I 9% 2 B 3
I /> (P<<0.01) , P 81 B9 3 %5 i 3 n (P<<0.01) 5 5
POTAIAH LE , &1 20 B b W09 IR L2 O Y B3t

4 (P<<0.01, P<<0.05) , P41 8 B 76 %5 & ik 2> (P<<
0.01). WK 4,
0.5 JHHLIE %L
##
# 0.4+ ok

ZSHH POIA %HieH

H 55 Adl g, " P<0.01; 5 POI4] L3, "P<C0.01,
B2 RAXRERE.MERESIMEEBILE (x5, 15 AR/A)

Fig.2 Comparison of body weight, ovarian wet weight, and ovarian index of rats in the 3 groups
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Fig. 3 Comparison of ovarian histopathological damage of rats in the 3 groups (HE staining)
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