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ABSTRACT Objective: To investigate the effects of selective estrogen receptor beta (ER[) agonists on progesterone receptor and
insulin-like growth factor-1 in a mouse model of adenomyosis. Methods: Adenomyosis mice (n=30) were equally randomly divided into
three groups-model group, gestrinone group and selective ER agonist group. In the model group, 0.4 mL/20 g body weight were given
daily with distilled water, the gestrinone group were given 0.008 mg/20 g body weight with gestrinone aqueous solution every day, and
the selective ER agonist group were given WAY-32255 aqueous solution at 0.008 mg/day 20 g body weight, continuous oral adminis-
tration for 14 days. Results: The weight of mice in the gestrinone group and the selective ERB agonist group were higher than that of the
model group on the 7th and 14th day (P<0.05), and the selective ER3 agonist group were higher than that of the gestrinone group (P<0.05).
The uterine pathological scores of the gestrinone group and the selective ERB agonist group were lower than the model group on the 7th
and 14th day of treatment (P<0.05), and the selective ERB agonist group were lower than the gestrinone group (P<0.05). The levels of
serum progesterone receptor (PR) and insulin like growth factor (IGF)-1 in the gestrinone group and the selective ER agonist group on
the 7th and 14th day of treatment were lower than those of the model group(P<0.05), the selective ER agonist group were lower than the
gestrinone group(P<0.05). The relative expression levels of RhoA and ROCK protein in the uterus on the 7th and 14th day of treatment in
the gestrinone group and the selective ERB agonist group were lower than the model group(P<0.05), and the selective ERB agonist group
were lower than the gestrinone group(P<0.05). Conclusion: The application of selective ERB agonists to adenomyosis model mice can in-
hibit the release of serum PR and IGF-1, reduce the expression of RhoA and ROCK proteins, thereby improving the pathological condi-

tions of the uterus and increasing the weight of the mice.
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Table 1 Weight comparison of mice at different time points (g)

Groups n 7d 14d
Model group 5 43.32+ 2.86 4498+ 3.14
Pregnancy trienone group 5 46.83+ 3.11* 48.98+ 2.51*
Selective ER agonist group 5 51.33+ 3.33%* 53.98% 2.45%*
F 7.933 9.824
P 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the pregnancy trienone group, *P<0.05.
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Table 2 Comparison of uterine pathology scores at different time points (points)

Groups n 7d 14d
Model group 5 3.45+ 0.22 343+ 0.18
Pregnancy trienone group 5 2.73% 0.15% 2.56% 0.20*
Selective ER agonist group 5 1.67+ 0.14** 1.45+ 0.18*"
F 12.748 14.925
P 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the pregnancy trienone group, “P<0.05.

% 3 % PR #0 IGF-1 & &%tk (pg/mL)
Table 3 Comparison of Serum PR and IGF-1 content (pg/mL)

PR IGF-1
Groups n

7d 14d 7d 14d
Model group 5 19.67+ 2.41 19.53+ 3.16 3.21+ 031 3.22+ 0.27
Pregnancy trienone group 5 11.93% 0.67* 10.11% 1.49%* 1.33+ 0.21* 1.11% 0.17*
Selective ER agonist group 5 6.44% 0.55%* 5.62+ 0.33*% 0.78+ 0.09* 0.67+ 0.03**

F 22.013 24.092 14.577 15.001

P 0.000 0.000 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the pregnancy trienone group, “P<0.05.

2.4 RhoA #1 ROCK ZF [ tE3f FiA 7k 19 F'& RhoA I ROCK & [ A X 3 328 7K - IK F 42 7l 2 (P<0.
2 =R Sk EEPE ERB MSIFIAIAITES 7d 555 14d  05), 480 ERB SRR T22 = H4H(P<0.05), T3 4.

% 4 RhoA %1 ROCK & BHExt KAk F
Table 4 Relative expression levels of the R h o A and ROCK proteins

RhoA ROCK
Groups n

7d 14d 7d 14d
Model group 5 5.67+ 0.33 5.66% 0.18 6.09+ 0.38 6.10+ 0.25
Pregnancy trienone group 5 3.28+ 0.14* 2.87+ 0.28* 4.10% 0.14* 3.56x 0.19*
Selective ER agonist group 5 1.82+ 0.22%** 1.45+ 0.17% 1.45+ 0.28% 1.34% 0.33*

F 27.934 29.044 31.472 32.222

P 0.000 0.000 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the pregnancy trienone group, “P<0.05.

B HRUR S5 5 B R RIS B A T s U2 v,

3 3t
Gl P LUV 240 PR A A P A 55 R R A , o — Rl i



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.6 MAR.2022

- 1031 -

e EEERRS, TR AR 0L 0 Lot , I R 9
AR A 2504 ZoIE K AR, JE Ak
RS TS, R R TAR R, P B 4 1
0. BUARHTSE W] TR IR — PR A B e s
SRR MR AL BR R, % R T2
WA 88 PR R TR B — 51 SR R B B T,
R Pk FLAT AU Z5 4919, ERG % BREYSS 2 F R ERa 5
ERB & ER RSN A=, S M [ AEfE— i 2% 75
AP R T ERB R80T CpG 22 L1178 53 Y
JEZHZ 0 ERB /KT FIE R U2 . A 5T o (] 5 20 it
i1 ERB 19 T IR 8BRS ERw %6 kP 5 28 11 235 KF
ERB s AR 557 IS0 I A LB S, 2=
FRERZL S YEFE ERG BEIALATFHS 7 d 555 14 d B/NRIK
i TRUAL, AFRHE ERB BEFILLE T2 = ERAL(P<0.05)
TR R ERS MAALGSFHE 7d 555 14d 19T
EORETAMETAAL, EEEPE ERB WS AIALIE T2 = ks
41(P<0.05), F I HEFEE ERB MU 26 F 25 ML 01 B
B BT AR T RO IR L , B /D LA TR, 45 4 Zhai IO
Hong EYPVSEHIGL 447 15k -0 ERG Al 152 2 A2
f9 ERa J24 35 T-(TIH) DNA FFSIRG4E 2, 1) BRo s, M0
T T A P TR AR 1 L 534 Hou X M s
S ERB R A O N BT P SR T 5
(LRTAE , T FLAE ST S MR FLAT AT R, AR BF S
T

TR A MR et ey , L K PR
TR R ERIOh , 5 AR R PR ER 3R
i 53 e AT DTSE R R IR A T2k T IE 38 4 R
WS (LR ER PR Sk 7 HOBe s, T FUR AL AL 1)
ER PR /K17 AE B W 100 S 2 A3, 6 28l
B P LR, IR R IR 0 S A T B R A 5
(A R TR R FREE 4k K T8 LS
B 1 TR AL ) TR LR K, 7 SR A A £ 4
SR A 2 OB TGE-180, 2= A S 4
19- 32 BEIATEY, AT ROR IO ST, )
s FUAT M2 M 2 02 MR e ER ph 485 4
LRI, ZEAM I SRR SS Ao B S MR h S ek
R, L R e B 5 S SRR 11, ATSE iR 2 =
AR 5 b ERB W A4 H5 7 d 555 14 d (0L PR
R IGF-1 4 LR TRUHAL, Podttt ERR M FILLIET % =M
2L (P<0.05 ), 41 6 F6-HE ERB S8 14 T 2 BUNURG LR/
LA BLFIAE ) PR A IGF-1 AUREHC, 254 Ota YRG0 52 40T
HUBIICHLIAE T PR A s £ 5020 2 T B o
SRR, 5T R RN R BRI 534, AT
TR ML A6 P b 5 R, 7Tk T 1GF-1 ] et
S P A BRI KT S 3 AL, AT
{82 5 o A A TS A S 74 , 5 2 I 451
Fefbl, 534k, Zhang X SFRISE % IGF-1 0T B T2 P O
B S RO AP, 0 1B 400 DNA 2B A 2
S, WNTE T PR 5 3 28 5 MO (4 b 2R i, 60
W AR AURTAE 1 B A ek, AR Se s — 5. 53

b A TS < e TE ERB Wt vl sw etk i 178-
TS ERB IS5 A I T GnRH #1ZT E ¥ ERB i & 4%
WA R S A P 1 A Tl DR v A e o 22 e S P 1
[[DEXGRE LSy e
Rho/ROCK {35 Sl B i) 12 A7 15 FHLIC 4 414 10— 4%
{35 5% S 2% , RhoA 1l ROCK 2 1 35 0596 6 1L 058 17 15
TP LA D RE S B AARSC RO, o RhoA 5 Z2 i 24 i
AWIFAT A G, T VRHEAILAAR 1% 240 285 B 4 i S e L
GRE)EE e VD 5 S tes I AN Kt I 0N S SRS 22 L
ROCK J& Rho/ROCK 55t i 1) T i #E 800 43 7, ROCK 4
3216 ALH) Rho {575, T Rho &5 FH7E M FL3h W A Py B4 23800
Yo ABITFE R 28 = IR 5 e Ptk ERB S RIZIRYTEE 7 d
545 14 d (978 RhoA F1 ROCK 75 [ HNT 32 1 7K AL g
4, PEFENE ERB Sl 4 I T4 =B 41 (P<0.05) , R WL+
£ ERB s RI7E T 5 BRIV B AL/ B I HT RE I ) RhoA. I
ROCK #1941k, 455 Raj PPUSERE ST/ B 4 ] 55 itk
FEIE ERB izl a4 ER 1 PR 7™ A= G35 41 1, BT fd
P20 i ER R PR K- B REAR , I i — AP [ ik RhoA 701
ROCK #H HRIEA K. A A FEBA HEATAIML 72347, B
BOA B E S FOM IRAL HLRI 0BT L TR IR e T
SZ, PEPEPE ERB SN 15 BRI/ B 1
REFM ML PR A IGF-1 AR, FEAIE RhoA il ROCK H H Y
Fik, T RERGE T o BRI , 32 8 /N BV, AT A -
JULHA B i PRI 7 i LS B R i
5 % 3 #k( References)
[1] Izumi Y, Yamamoto T, Matsunaga N, et al. Endometrial cancer arising
from adenomyosis: Case report and literature review of MRI findings
[J]. Radiol Case Rep, 2020, 15(4): 427-430
[2] Jeng CJ,OuK Y, Long C Y, et al. 500 Cases of High-intensity Fo-
cused Ultrasound (HIFU) Ablated Uterine Fibroids and Adenomyosis
[J]. Taiwan J Obstet Gynecol, 2020, 59(6): 865-871
[3] JiaL, Liu Y, Han Y, et al. Differential expression and inhibitory effects
of aquaporins on the development of adenomyosis [J]. J Int Med Res,
2020, 22(5): 3840-3850
[4] fetlim, REY, KF#, F. T ERNGAEH 0% NGF PTGFR,
B-EP R-FFlm AR EwARXEAT [J]. ARAEYEFHE,
2020, 20(10): 1970-1974
[5] Zhou Y, Chen ZY, Zhang XM. Giant exophytic cystic adenomyosis
with a levonorgestrel containing intrauterine device out of the uterine
cavity after uterine myomectomy: A case report[J]. World J Clin Cases,
2020, 8(1): 188-193
[6] Song SY, Lee SY, Kim HY, et al. Long-term efficacy and feasibility of
levonorgestrel-releasing intrauterine device use in patients with ade-
nomyosis[J]. Medicine (Baltimore), 2020, 99(22): 20421
[7] Chen D, Qiao H, Wang Y, et al. Adenomyosis-derived extracellular
vesicles endow endometrial epithelial cells with an invasive pheno-
type through epithelial-mesenchymal transition [J]. Sci Rep, 2020, 7
(4): 636-648
[8] Abdelazim IA, Abufaza M, Hamed MES, et al. Severe adenomyosis
with unexpectedly high CA-125: report of a rare case [J]. Prz
Menopauzalny, 2020, 19(3): 144-146



- 1032 -

MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.6 MAR.2022

[9] #kprmm, BLde. & MALE 1 L8 0 HAS-2 Fo CDA4 04 F ik B M
#AEEHal] F BRI AF FRE, 2019,27(5): 4

[10] Anand S, Dhua A K, Bhatnagar V, et al. Gastric Adenomyosis: A
Rare Cause of Pyloric Mass in Children [J]. J Indian Assoc Pediatr
Surg, 2020, 25(3): 172-174

[11] Andreeva E, Absatarova Y. Triptorelin for the treatment of adeno-
myosis: A multicenter observational study of 465 women in Russia
[J]. Int J Gynaecol Obstet, 2020, 151(3): 347-354

[12] Antero MF, Ayhan A, Segars J, et al. Pathology and Pathogenesis of
Adenomyosis[J]. Semin Reprod Med, 2020, 38(23): 108-118

[13] Chen S, Wang J, Sun W, et al. Efficacy of the levonorgestrel-releas-
ing intrauterine device is associated with different subtypes of adeno-
myosis: a retrospective study[J]. Ann Hum Biol, 2020, 8(21): 1356

[14] Chou SY, Chan C, Lee YC, et al. Evaluation of adenomyosis after go-
nadotrophin-releasing hormone agonist therapy using ultrasound
post-processing imaging: a pilot study[J]. J Int Med Res, 2020, 48(6):
56-65

[15] Du L. Anti-Inflammatory Activity of Sanjie Zhentong Capsule As-
sessed By Network Pharmacology Analysis of Adenomyosis Treat-
ment[J]. Sci Rep, 2020, 14(13): 697-713

[16] Hagiya H, Kawano K, Yokota Y, et al. The role of levonorgestrel in-
tra-uterine system in the management of adenomyosis: A systematic
review and meta-analysis of prospective studies [J]. BMC Infect Dis,
2020, 99(5): 571-581

[17] AR, T#%%E, F 20, ¥+ 2% %@ ER/ERB 44 B (838 Fo bL) &
Rz AAIE% T T ey AT ¥ B P 24 &, 2020, 45(16):
3770-3775

[18] Xu C, Tang Y, Zhao Y, et al. Use of contrast-enhanced ultrasound in
evaluating the efficacy and application value of microwave ablation
for adenomyosis[J]. J Cancer Res Ther, 2020, 16(2): 365-371

[19] ZhaiJ, Li S, Sen S, et al. m (6)A RNA Methylation Regulators Con-
tribute to Eutopic Endometrium and Myometrium Dysfunction in
Adenomyosis[J]. Front Genet, 2020, 11(11): 716

[20] Hong EY, Lin HZ, Fong YF. Venous Thromboembolism and Adeno-

myosis: A Retrospective Review [J]. Gynecol Minim Invasive Ther,
2020, 9(2): 64-68

[21] Hou X, Xing J, Shan H, et al. The effect of adenomyosis on IVF after
long or ultra-long GnRH agonist treatment [J]. Reprod Biomed On-
line, 2020, 41(5): 845-853

[22] Huang L, Ji X, Wang X, et al. Adjuvant therapy of Chinese herbal
medicine for the treatment of adenomyosis: A protocol for systematic
review[J]. Medicine (Baltimore), 2020, 99(25): 20560

[23] F#. F T MG RA L F IGF-1 Z 1 5 Ki-67,EGFR &k #948 % M
AT B E S B R, 2019, 44(10): 4

[24] Nakai Y, Maeda E, Kanda T, et al. Uterine adenomyosis with exten-
sive glandular proliferation: case series of a rare imaging variant[J].
Diagn Interv Radiol, 2020, 26(3): 153-159

[25] Ota'Y, Ota K, Takahashi T, et al. New surgical technique of laparo-
scopic resection of adenomyosis under real-time intraoperative ultra-
sound elastography guidance: A case report [J]. Heliyon, 2020, 6(8):
€04628

[26] & ¥4, A Vi, AW, 5. iE R F Bed hiF NGFIGF-1 #m £-F
FIRAITAY B P e AR [T]. F B, 2019, 28(5): 4

[27] Zhang X, Duan H. One-time high-intensity focused ultrasound abla-

—

tion of abdominal wall endometriosis with concurrent uterine fibroids
or adenomyosis: two cases and literature review [J]. Quant Imaging
Med Surg, 2020, 10(2): 511-517

[29] Protopapas A, Grimbizis G, Athanasiou S, et al. Adenomyosis: Dis-
ease, uterine aging process leading to symptoms, or both? [J]. Facts
Views Vis Obgyn, 2020, 12(2): 91-104

[29] Provendier A, Angeles MA, Meyrignac O, et al. Clear cell adenocar-
cinoma arising from the abdominal wall after cesarean section in a pa-
tient with uterine adenomyosis[J]. Diagnostics (Basel), 2020, 2020(4):
70

[30] Raj P, Desai SK, Roy PG, et al. Pregnancy and Its Outcome in a Rare
Case of Combined Protein C and Protein S Deficiency with Severe

Adenomyosis[J]. J Obstet Gynaecol India, 2020, 70(3): 234-236



