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2 KA 0ARIT G, PINKI. Parkin ik EE R (P<<0.05. 0.001). ARSI 4E RE W], hEMISA 0Lk 4 5 s Az
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protein 52, NDP52) £ KB -BHZ 255 b5 2 T (P<0.01. 0.001). 53  K-BhAZ 265 7T oo 2 bk 1 S AL G
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Abstract: Objective To explore the regulation mechanism of Dahuang (Rhei Radix et Rhizoma)-Taoren (Persicae Semen) drug pair (RP)
on endometrial mitochondrial homeostasis in adenomyosis (AM). Methods AM mice model was established by allogeneic pituitary
transplantation. Histopathological and ultrastructural changes of uterus before and after treatment with RP were observed by light
microscope and transmission electron microscope (TEM). Immunofluorescence was used to detect PTEN-induced putative kinase 1

(PINK1)/Parkinson protein (Parkin) expressions. Human immortalized endometriosis eutopic endometrial stromal cells hEM15A were
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cultured, and the effects of RP on cell proliferation, reactive oxygen species (ROS), antioxidant enzymes, mitochondrial membrane
potential, mitophagosomes and mitophagy proteins changes. Results Pathological sections showed that compared with model group,
proportion of moderate and severe infiltration was reduced after treatment with RP. TEM observation showed that mitochondria of
endometrial epithelial cells and interstitial cells in model group were swollen, mitochondrial ridges were disappeared and some
mitophagosomes were formed; The number of mitochondria in endometrial epithelial cells and interstitial cells were increased after
treatment with RP, there was no obvious swelling, and mitochondrial ridges were clearly visible. Compared with control group, PINK1
and Parkin expressions in endometrial layer after modeling were significantly up-regulated (P < 0.001); After treatment with RP, PINK1
and Parkin expressions were significantly decreased (P < 0.05, 0.001). The results of in vitro experiments showed that mitochondrial
membrane potential of hEM15A cells was decreased, and ROS level was higher; After treatment with RP, proliferation and invasion
abilities of hEM15A cells were decreased (P < 0.05, 0.001), mitochondrial membrane potential was increased, ROS level was decreased
(P <0.001), antioxidant enzyme systems Cu-Zn superoxide dismutase (SOD), Mn-SOD and glutathione peroxidase (GSH-Px) activities
were up-regulated (P < 0.01, 0.001), and oxidative damage index malondialdehyde (MDA) level was down-regulated (P < 0.01). There
was a strong co-localization relationship between mitochondria and lysosomes in hEM15A cells. After treatment with RP, number of
mitochondria and lysosomes co-localized was significantly reduced (P < 0.05), PINK1, Parkin and their downstream proteins Optineurin
(OPTIN), nuclear dot protein 52 (NDP52) were significantly down-regulated after treatment with RP (P <0.01, 0.001). Conclusion RP
can maintain hypoxic mitochondrial homeostasis of AM resident endomembrane cells by improving mitochondrial antioxidant enzymes,
regulating level of mitophagy and restoring mitochondrial membrane potential, thereby reducing oxidative stress injury.
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Al BMH K E LIRS (glutathione peroxidase,
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(superoxide dismutase, SOD) MR F) & (it
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myometrial interface, EMD) &b~ 5 P IR 52 40 i
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322 TEM WEE KB -BRAZZ50HR 97 /TG N 4
M TEDBR AR P AN B ) 2R b A Rl A A5
WK 3 Az, GHIEZH EMI b1 55 I L i 440 it R[]
JRAE R R AR, KINERIER, Lhika
TE AT s BEAYZH EMI A1 5 PO b R 4 R [ )
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PINK1. Parkin 2 H7E &K R FENEUZERC A

Radn E%
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A ! 4 254
2 3 nm
T S A U
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t/min
1
B R 2| 3 4 5 254 nm
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t/min
6
C j\ 210 nm
Ay A
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t/min
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I-PZEREER 2-KHIR 3-KEE 4- KM 5- KR Tk
6- 5 A AT
l-aloe-emodin ~ 2-rhein  3-emodin  4-chrysophanol 5-physcion
6-amygdalin
1 KE#HR A, RAVBRIRR B). ®hiZH#R O
MEFCEHXES (D) A HPLC EXEIE
Fig. 1 UPLC fingerprinting of Rhei Radix et Rhizoma (A),
mixed reference solution (B), Persicae Semen (C) and

amygdalin reference solution (D)
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A, B-IEFTERYIE  #ERRE RS 78 AR X R FUEIRRIEANAUZ (C. D, 140 SMIUZ (E. F, 290 KIET (G, H, IRl

W, 390, BRI

A, B-transections of normal uterus arrows indicated that after modeling, endometrial glands and stroma gradually infiltrated into the inner myometrium

(C, D, grade 1), outer myometrium (E, F, 2 grades) and subserosal (G, H, adenomyoma, 3 grade)

B2 KE-RCHMNER AM DR FEEARERIREE

Fig. 2 Rhei Radix et Rhizoma-Persicae Semen drug pair reduced uterine histopathological infiltration degree in AM mice

R0 AR AT Y AR R b R A TRD 5 20 P R ST L4 i
A £k, SO RALLE, ER)E 75 NEE
PINKI A Lifi#a®, & RKE-I 56975,

PINK 1 ik i F % (P<<0.001); Parkin FiA7ERE
BHEZE A (P<0.001), &KE-HiZ50A897
Ji, HFIRALETEFE (P<0.05).
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Fig. 3 Changes in mitochondrial ultrastructure in eutopic endometrial epithelial cells (A) and stromal cells (B)
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M is smooth muscle layer, E is endometrial layer, arrows indicate endometrial glands at EMI  ##P < 0.001 vs control group; “P < 0.05 P <0.001 vs

model group

E 4 EMI 4 PINK1 #1 Parkin EEFIE (X 200)
Fig. 4 PINKI1 and Parkin protein expressions in EMI (x 200)
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3.3.1 hEMISA 4R ke Wi s fow,
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ﬁﬁaﬁ%‘%%é W E ARG (1), Ak
PO EBPE (), difaitbRik 90%LL k.

3.3.2 CCK-8 pg% WK 6 fiizn, hEMISA 2 ff i
S RE JIAE R BE-BRA 255 b FE 48 h 5% FBE, IF
EFEARNE ARYE CCK-8 LI 25 R, %4 1 mg/mL

200 ym 200 um 50 pm

Day | Day 7 GG

5 hEMI5A HfARNIESR REE
Fig. 5 Culture and identification of hEM15A cells
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KIE-HA= 2% /(mg-mL™")
6 KE-HK-ZxI%T hEMISA RARIE5ERISG
Fig.6 Effect of Rhei Radix et Rhizoma-Persicae Semen drug
pair on proliferation of hEM15A cells
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ZnSOD. MnSOD. GSH-Px) &% Eif (P<0.01.
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Fig. 7 Inhibition effect of Rhei Radix et Rhizoma-Persicae

Semen drug pair on invasion of hEM15A cells

0.001), ZEfb#ifFats MDA /KF i (P<0.01).
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