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Trigonella Goenum—Graecum Seed Extract Alleviates Menopausal Symptoms
and Osteoporosis in Ovariectomized Rats
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ABSTRACT

Objectives : We proposed the hypothesis that administering 7rigonella foenum—graecum seed extract (TSE) could
alleviate menopausal symptoms and osteoporosis resulting from estrogen deficiency.

Methods : Ovariectomized (OVX) rats were administered TSE at doses of 300 or 600 mg/kg body weight for 8 weeks,
followed by measurement of serum lipid profile and serum bone markers using ELISA kits, Additionally, analysis of
related genes in the femur and uterus was performed using Western blot and real—time PCR. Additionally, micro—CT
analysis was performed to investigate the protective effect of TSE against bone loss due to oophorectomy.

Results : The administration of TSE led to significant reductions in triglyceride (TG), total cholesterol (TC), low—density
lipoprotein (LDL) cholesterol, and glucose levels in the serum of OVX rats. Furthermore, TSE increased estradiol
levels in the serum and notably improved the levels of biochemical markers associated with bone metabolism,
Additionally, TSE exerted significant regulatory effects on the mRNA levels of alkaline phosphatase (ALP) and
receptor activator of nuclear factor kappa—B ligand (RANKL)—genes closely associated with bone metabolism in the
femur, TSE also demonstrated pronounced effects on uterine tissue, with improvements observed in gene expression
related to estrogen receptors,

Conclusion : Our findings confirm the efficacy of T'SE in ameliorating menopause symptoms by modulating elements
associated with both bone and lipid metabolism in the serum, uterine tissue, and femur of OVX rats, The present
findings suggest that TSE may offer potential therapeutic effects for symptoms related to menopause and osteoporosis
in females.
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7§97] (Menopause)= 449 A4 k3t Hojwm o
29 dxZ o] Fhsta 97 FU)7t FAH LR FUEE
A HHor A 7|59 Astet FA AAH D HAl
2 sy} gehdtih? | zbe] B 1 F71E o4 E0] 7
W71& A@ske Aol 49 oF 1/3014 1/2 A== F7tsta
o], ol A AFoA FET Bavt s MEE AFH
A2 QEEn 9o, Hhos A% 47 Ay A
Az 2Eo| Fafe et WSy Wi, T2E A
2% (Hormone replacement therapy, HRT)I} H|&=2&
2 5F 39 BET AT ERS BSOSl TEE £AE
ZAFO RN HA7] FAL G, daoH F2 A4
Q== S22 estrogen A #3, A= 2 W 214
& At tUg AESE 7S #Psi, A4 718y
W gAoE F83% 9Ee . Bdrvr st
estrogen 3¢} &2 TEE £X9 HILE doH oA
A8F, A, IS 50 22 QAR E 4o
714 Ft®. o] 3t estrogene estrogen receptors (ERs)<l
ER—e¢ ¥ ER-p o3| 442 Ydo] 2HHT}HL BIilEo
ATHY. AAZ FA, EAR AF 89 9 A9 5o wat
HRTO| A2 thFst, 2:M7|7F AHGA] FHetol gt
AR=7t Frtetn AFY 7t 58, #9F s 22 #
zZhg-o] Ughrlof] A2 Xz¥ol da .
HE 22 Qo] AL ues, 8, #H 53 22 23ES
op7|FHT}S 101 oo wat WA 7] Aol AIN TEE I
u| XA Fo WA TBE7] 4 A5 B2 F= A= 74
A 2y LS oJAs] AFT FAR A2 AT,

HEE 2 (Trigonella foenum—graecum seed)= ©}A|o}
A8 AgoA g AuiE= ¢uA AER, FE BER U
TEER S5 AU gloH, Aswar 59 A Ao ©=
W 25 A, ™ WA, 23 APEAe 9Fs nHta
HuEeH Y Ed HiEE FAE A8 SehEEd &
Z2olt, HE SFE, AEA o T FEE AoHRE
Q&f theFst Qe gAe ettt RuEgo?, o8 gt
oA TRIAFAE o|-&3 FAE A4 Eo| AlFol de &
tjEa glovt ofF oo AZFE %t 715 & Aol
ul=| gk A oltt,

B AN E #HEE T2 &8 (Trigonella foenum
graecum seed extract, TSE)o] oA 78d7]o] u|x]&= F3
& ZIst7] Yot d& HEH EA SD Ratoll TSEE 14
13] 833 AFFolste] Agx2] W EIoA Fd7] B4
AREE 2
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graecum seed extract, TSE)Z 70% F32 AF&3}
HAlo 42 A4, AL, IS4, 204 ARES 2R
L3 A = JouE BEAQ AEFEE AR SR A
Ho, 7|&Y =7l BEH oddt F=29 4L A5
FET HEE T4 FEEY F s THE S

0% 74 F2EN A TS e AT, ek
2 dPdAe FEEY 5842 AxXE % SuEH,
70% F7g o] Attt BHste] 70% 4 FE2EE AHES)
Aok WA HEE FAE EH5te] 1585 (1 kg/15 L) <
0% FH 22 30~35ToA 12~15A7F &3 &, 5% o
I35t o5 BRAZ st 2F AR oe o)iEt4 0.5%7F
A7HE YA, 25 82 9oF 4.5%0]|9, Trigonelline 17,2 mg
(£20%)2 EZ3} sttt

o &
y
(e

e

2. A%

B A3 o| A AM-E phenylmethylsulfonyl fluoride (PMSF,
0754)= Amresco (Solon, OH, USA)o|A Fuljslgon,
HEPES (cat. H1504)% Duchefa Biochemie (St. Louis,
MO, USA)o| A Ftujsdte] AFE3F T Potassium chloride
(370)¢} sodium chloride (81)& DUKSAN (Ansan-—si,
Korea)ol|A Ftufdtg et Glycerol (cat. 27210-0330)2
Junsei Chemical Co. (Tokyo, Japan)olA] Ftujsdlg o,
phosphate buffered saline solution (PBS, cat. SH30256)
£ HyClone (Logan, UT, USA)oJA] Jtujslte] AL&35tg
Tween—20 (cat, 0777)2} Ammonium persulfate (APS, cat.
0486)2 GENERAY (Shanghai, China)ollA FtujstsL,
1.5M Tris—HCI (ph8.8) (cat., CBTH—-9288)3} 0.5M Tris—
HCI (ph6.8) (cat. CBTH-9168)2 CHEMBio (Hanam—si,
Korea)ol| A 3}t Ethylenediaminetetraacetic acid
(EDTA, cat. 311-90075)9} protease inhibitor mixture
(cat. 160—19501)= Wako Pure Chemical Industries, Ltd.,
(Osaka, Japan)olA Fuis}E I, magnesium chloride
(MgCl2, cat. M8266)9} 1,4—dithiothreitol (DTT, cat.
10708984001), sodium dodecyl sulfate (SDS, cat.
11667289001), N,N,N’ ,N’—Tetramethylethylenediamine
(TIMID, cat. T9281), estradiol (cat, E1024)2 Sigma—
Aldrich Co. (St. Louis, MO, USA)°l|A Fufjste] ALL3LR
t}. Acrylamide/Bis Solution (cat, 10687.01)Z SERVA
(Heidelberg,  German)ollAl  Fuli3}ich.
chemiluminescence (ECL) Western Blotting Detection
Reagents (cat. RPN2109)¢} 0.45 um Nitrocellulose
membranes2 Amersham GE Healthcare (cat. 10600002,
Buckinghamshire, UK)o|| A Jtufsle] ALg315 T,

enhanced

3. 2d%E

@et2rto]2  (Yongin, Korea)olAd 105%H<9 A
Sprague—Dawley (SD) Rat¥} G4 & <3 SD RatS &
drol A¥E Xt AdsES A Y74 &1 2



HED S FEE0] ¢4 dAes T2

l'l

3 :
22 £ 2C, HE 50 + 577t HEE 2F5¢Y. & dF=
gretegstn 55 A9 a2 $Yge] +(5¢l Ws: DHU
2023-039)& Ao AES A3t H
S pi=

4, NE 5o Q23

AP NE F ol R HAE 3HA] gl oA B7E &
(Sham)¥} G4 &d SHFE FoIgt g2 (Ovariectomized,
OVX), 24 &3} EstradiolZ 0.1 mg/kg/day T ¥4
g2 (OVX+E2), d23&3 HER T4 FE2EL 300
mg/kg/day ATEAT T (OVX+TSE300), d2A&7} #
BE 28 2222 600 mg/kg/day EF F (OVX+
TSE600)22 Sham w& A Qe YA L5 857 Wiy
13 A4RAE Y5t 71&9] a7dde| B2y, £4
FE= 300 mg/kgoll A 214 Zol2 &E 4 glglom!?,
o3 d 90Y BHE Fo AEE F3) NOAEL kel 1,000
mg/kg o2 ERIFATH? 0|23t A3 AFARE A3t
2 dFoALE BEoEE=E 300, 600 mg/kgE AR}
ol 83 &, S Bl APFEEY Y, AF=x3F (74
£4), dEZS 8o, 80T Bt

g
1,508 rcf, 4Co2 1027 94 22 & @32 2astgen,
—-80Col Byastgct 8%t €& WY glutamic oxaloacetic
transaminase (GOT, cat, AM103—K, Asanpharm, Seoul,
Korea), glutamic pyruvic transaminase (GPT, cat.
AM102, Asanpharm, Seoul, Korea), glucose (cat. ab65333,
abcam, Cambridge, UK), triglyceride (TG, cat. #632—
50991, FUJIFILM Wako, Osaka, Japan), total cholesterol
(TC, cat. #635—50981, FUJIFILM Wako, Osaka, Japan),
high density lipoprotein—cholesterol (HDL—cholesterol,
cat. AM 203—K, Asanpharm, Seoul, Korea), alkaline
phosphatase (ALP, cat. GR118176, Genorise Scientific,
Berwyn, PA, USA), Osteocalcin (cat, NBP2—68153,
Novusbio, Centennial, CO, USA), procollagen type I
N—terminal propeptide (PINP, cat., E—-EL—-R1414,
Elabscience, Houston, TX, USA), Calcium (cat.
MET-5121, CELL BIOLABS, San Diego, CA, USA),
Phosphate (cat. MAKS308, Sigma—Aldrich, St. Louis,
MO, USA), type I collagen cross—linked C—telopeptide
(ICTP, cat. RA0672, NEOBioLab, Cambridge, MA,
USA), N—telopeptide fragment (NTX, cat. MBS165137,
Mybiosource, San Diego, CA, USA), C—telopeptide
fragment (CTX, cat. MBS703743, Mybiosource, San
Diego, CA, USA), Estradiol (cat, ARG80755, ARIGO,

FolM 7d7] 34 L EEl VA= 9% 87

Hsinchu City, Taiwan)< ELISA kitE AR&slo] 2435}t
o]% =45 TG, TC ¥ HDL-C $A| & o} A4 ti¢d
3} low density lipoprotein—cholesterol (LDL—cholesterol)

& AESATY,

LDL—cholesterol = TC — (HDL—C + (TC / 5))

23 %, H&E% A2 H&E AT HEIZe
micro—CT &9 ¢3l g 2= $4 &35 22T
IA% & OBEN (Suwon, Korea)ol 22|35}
stath, A& A2 1072 22T §HO
0% 3L, 95% EFE, 100% EIE SAHE SA7] L,
getde g 1PNFHY, 1Y 22 microtomeE AHE-3|
2 ym FAZ AAE T HE G482 AFsgoH?. ga9
&dto]== PANNORAMIC 250 Flash III digital slide
scanner (3DHISTECH Ltd., Hungary)E AF&3le] o|n|X]
2 T CaseViewer program (3DHISTECH Ltd.)S AM&
sto] st

qEZe 3D micro—CT  (SkyScan1173,
Bruker—CT, Belgium)& AME3le] A73%c U=
(Bone microarchitecture parameters, BMD), &F F7
(Trabecular thickness, Tb.Th) @ 43 E&] (Trabecular
separation, Th.sp), & &F 4 (Trabecular number, Th.N)
£ 233 W mALR w7 ¥4= CtAn software (SkyScan
version 1.6, Bruker—CT)E AF&3to] BA %),
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>
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7. Western blot 541

gz Ao AERA BEg buffer A (Composed of 100
mM Tris—HCl (pH 7.4), 15 mM CaCly, 1.5 M sucrose,
0.1 M DTT, 2 mM MgCl2, 5 mM TrisHCI (pH 7.5),
protease inhibitor cocktail)?}t 3 EZg buffer C
(Composed of 0.1 mM EDTA, 1mM DTT, 50 mM KCI,
50 mM HEPES, 0.3 mM NaCl, 0,1 mM PMSF, 10%
glycero)E AMg-8) AZA3} g Hajstgoy”, chayd
A& FAs] 9 10 pgd @HAE 8~12%
SDS—polyacrylamide gelo] Z7]%9% X, nitrocellulose
membranel 2 WAL o] FA|F Tt IS, membrane]
12} A S A5t 4 Co)A overnight A1 thS tween20
o] 0.1% ¥F% PBS-TE A&t Al&stqict 1 %, 22t
A 12+ FA ) AR 2% FAE ARt Ad=ofA
2A17F ¥hEA]713 PBS—TE A A3 ¥, ECL & =&A|71
t}2, Vilber Chemidoc (Marne—la—Vallée, France)2. 2
oz d9he-S E91gt &, Vilber Densitograph Software
(version 18,12)& Ag-3to] dig =S AFste] Ad 7H
of WAL Bttt (Fold of Sham), AF] AHEH 1,
27} FA= Table 19 b et
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Table 1. Primary and secondary antibodies list

Contents Company Cat, No,
AKT Cell Signaling Technology #9272
p—AKT Cell Signaling Technology #9275
c—Jun Cell Signaling Technology #2315
c—Fos Cell Signaling Technology #4384
ERa Santa Cruz Biotechnology SC—-8005
ERB Santa Cruz Biotechnology SC—-53494
ERK Santa Cruz Biotechnology SC—514302
p—ERK Santa Cruz Biotechnology SC—-7383
Lamin B1 Santa Cruz Biotechnology SC—-374015
GAPDH Santa Cruz Biotechnology SC—-365062
HRP-conjugated anti—mouse GeneTex GTX213110-01
HRP—conjugated anti—rabbit GeneTex GTX213111-01

8. Real—time PCR ¥4]

& &L Trizol (Invitrogen, Carlsbad, CA, USA) A]2F
©2 total RNAS EZ3}1 nano drop plate (Tecan,
Minnedorf, ZH, Switzerland)fmf A3} AFFsIA ),
1 % Maxima cDNA Synthesis kit (cat, K1642, Thermo,
Waltham, MA, USA)E o]&3tea] 20C oA 108, 42T oA
60%, 70°CollA 1582 2ACZ 1 g9 RNAZEE cDNAS
A FAREY 4 A2 SYBR Primix Ex Tag
(cat, 4309155, Thermo, Waltham, MA, USA)S ©]&3}4
Akt A& mRNA #=&& A4Mst7] 8l 2—-4 ACt
arefo] AREEATH 2V, Aol AR2-E primer A Q& Table
20 Ygstict,

Table 2. The sequence of the primers used for PCR.

Gene Primer

Sequence (5— 3)

Forward TGGCACACAGTGATGAATGCG
OPG
Reverse GCTGGAAAGTTTGCTCTTGCG
Forward CGCAGATTTGCAGGACTCGAC
RANKL
Reverse TTCGTGCTCCCTCCTTTCATC
Forward  TCATGTTCCTGGGAGATGGTATG
ALP
Reverse GCATTAGCTGATAGGCGATGTCC
Forward CATGTTCAGCTTTGTGGACCT
COL1
Reverse GCAGCTGACTTCAGGGATGT
Forward ACCACAGTCCATGCCATCAC
GAPDH
Reverse TCCACCACCCTGTTGCTGTA

9. AEA

Ao AMEEH FHEL Mean+SEMOE HASIGOH,
SPSS (Version 26.0, IBM, Chicago, IL, USA)Z one—way
analysis of variance (ANOVA) testZ AFE3t &, least—
significant differences (LSD) test® AlE AA LS dto] 2+
=9 Hat Zolof| g FAAF §94E p<0.05, p<0.01,
p<0.001°l 4 HFst%ict,

m, 2 I

1. A5H3F 2 Aol dHF

NE B 717 A EEEY ASE 53T AL Fig. 19l
Yetiglth, AESEEY AT S7HF (9) E3, OVXEo]
ShamTET} 44.2% (p<0.001) F-2l3HA] AFo] S22 H
H737] 4 % st AF S7HF YEbET v, £o
TEL2 o3RI Yot OVXZET OVX+E2E 10.7%,
OVX+TSE300% 7.8%, OVX+TSE600Z 9.5%% ZHAdte
7ol Yebgth

(A)

400 —e— Sham

380 ——0VX
—=— OVX+E2 _—

+--OVX+TSE600
--+--- OVX+TSE600
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Body weight (g)

300

280

260

240

220

200
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(8)
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100

Body Weight gain(g)

Sham ovx ovx ovx ovx
+E2 +TSE300 +TSE600

(©)

Food intake (g/day)

Sham ovx ovx
+E2 138300 200

Fig.1. Effects of TSE on body weight, body weight gain, food intake
in OVX rats. (A) Body weight and (B) Body weight gain and (C)
Food intake. The body weight was recorded weekly during the
experimental period. The body weight gain was calculated by the
equation: final body weight — initial body weight. Data are mean
+ SEM values, Significance: *p(0.01, #p(0.001 vs. Sham group
and 'p¢0.05. "p¢0.01 vs. OVX group.

VXiel @3 Wl GOT % GPT &2
ShamZEth {234 Z7lstget (GOT p<0.001, GPT
p<0.01). BRI RoAZEL GOT $&& 42 OVXZel H|
3te] OVX+E2% 28.9% (p<0.001), OVX+TSE300 31.7%
(p€0.001), OVX+TSE600 25.6% (p<0.001) &2

AAes T2 FolA Ad7 4 2 T35l 1A

F] F
of
o

89

GaA7lE Aoz yepdth GPTY A$-, OVl st
Aol A= 15!-'—9-1’]' TSEEN LSS L& oZ2Ho=z ZhA
A7l A& AT 5= AT (Fig.2).
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2
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9]
20
0
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+E2 880 +1S¥a00
(B)
6
#H

GPT (IUIL)

Sham ovX ovx ovX ovx
+E. +TSE300 +TSE600

Fig.2. Effects of TSE on serum GOT and GPT levels in OVX rats.
Levels of (A) GOT and (B) GPT in serum measured by ELISA. Data
are mean * SEM values. Significance: #p(0.01, #p{0.001 vs.
Sham group and ~'p{¢0.001 vs. OVX group.

2) X|chel T2 E (Lipid profile test)

g3 W Agw Z2=ghel TG, TC, HDL-cholesterol,
LDL—cholesterol ¥ glucoseE =43t Z3, ShamwXt}
g4 FHE3E OVXZolA TG, TC, LDL—cholesterol %
glucose®] =&& 28t S7HIF T (p€0.001), °]& BE
Fo oA FostA HAAFH T, QiHe| HDL—cholesterol
o] A Shamz¥} Bl @3l OVXZEST} 2po| 7} LhehtA] @
&t (Fig.3).

il

il

ovX OVX.
+TSE300 +TSE600
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(A) (B)
200 250
i
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oy I
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ES — %
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0 0
Sham OVX OVX Sham ovX
+TSE3DO +TSE600
(©) (D)
50 150
T it
g 4 g
2 3
g2 2 100
= 3 =
S s
2 8
8 8
° 20 5
g 2w
5 5
[=} o
T 1w =
0 0
Sham ovX OVX Sham OovX

+E2 +TSE300 +TSE600

ovX OVX Sham ovX
+TSE300 +TSE600 +E2 »TSESOO +TSEEOO

Fig.3. Effect of TSE on the lipid profiles in the OVX rats. Levels of (A) TG, (B) TC, (C) HDL—cholesterol, (D) LDL—cholesterol, and ( ) glucose

in serum measured by ELISA. Data are mean + SEM values. Significance: *p¢0.001 vs. Sham group and p{0.05, "p{0.01,

vs. OVX aroup.

"p(0.001
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3) Estradiol 2! = CHA} 2t MSIstA g XXt

OVX#9 % ALP, Osteocalcin, ICTP, CTX, NTX
L7} ShamwtEth f9802 Fgton (p{0.001), 8577t
AR ot olg felHoz gaNIE Ao e,
E3], OVX+TSEG00T-S ALP, Osteocalcin, ICTP ¥ NTXE
OVX# Bt} Aol Z4ZF 61,6%, 26.0%, 49.0%, 25.5%
°2 pd0.001 72 Zradh= AL AT 4 Qi vhHo
OVX#S PINP, Calcium, Phosphate, Estradiol &%

& 55 — Vol. 39 No. 3, 2024

FroHom gaNzlen, ofF RodsolA F7HI7I= A
o2 Yehgrth E3] OVX+E2#E Estradiol, Calcium,
Phosphate, PINPE Z+2+ 108.3% (p<0.01), 24.2% (p<0.001),
16.1% (p<0.05), 88.6% (p<0.05) F+oJatAl F7HAF2H,
OVX+TSE600#2 Calcium, Phosphate, PINPE Z}Z+
16.0% (p<0.01), 18.9% (p<0.01), 79.9% (p<0.01) &2&
o2 F7HIRT (Fig.4).

©)

Calcium (uM)

e

Sham ovX
+TSE300 +TSE600 +TSE300 +TSE600
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(A) (B)
80 70
- i
_ 60 50
g .
G
£ E 40
s S
5 40 = =
k=1 o 30
g g
ﬂ = 20
2 it
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0
Sham ovx ovx ovx ovx Sham ovx
+E2 +TSE300  +TSEG00
(D) (E)
1800 80
#
. 60
£ 1200 -
° E
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z 2 4w #
o
£ z
T 600 T
20
0
Sham ovx ovx ovx ovx Sham ovx
+E2 +TSE300  +TSE600
©) (H)

125 300
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@
2

HI%WIUHI
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ovX
+E2 +TSE300 +TSE600 +TSE300 +TSE600

)
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1]

Sham Sham

+TSE300 +TSE600

o RITE BT

+E2 +TSE300 +TSE600

o

3 I
2
+E2

Sham
+TS E300 +TSE600

Fig.4. Effects of TSE on serum bone marker and Estradiol concentrations in the OVX rats. Levels of (A) Estradiol, (B) ALP, (C) Calcium,
(D) Phosphate, (E) PINP, (F) ICTP, (G) Osteocalcin, (H) CTX, and (I) NTX in serum measured by ELISA. Data are mean = SEM values.

Sianificance: *0¢0.05. *p¢0.01. *#p(0.001 vs. Sham arouo and 'p¢0.05. "p¢0.01. ™

3. HEE #4 2%

1) CHEIZ Micro—CT
daREE A% F 4o ofd TSES BE NS 24

371 8 micro—CT £4& 3ttt 1 ZAF, OVXa
Fig. 59 FAE AAY QEIZY 4239 &Ao] vehygtt
OVXT2 G2 EZ 3l9] ShamTETE Th.sp +X7F 72
sHA Z718t9.2H, BMD, Tbh.Th ¥ Th.N& #J3HA 4
Ao ZTUES Foj=els AR Yebgt, vhde £o
TELS §Y5HAE ot} OVXat v ste] BMD, Th.sp,
Tb.Th @ Th.N £X2 HAA 7= AL &0l3 4= g}

p<0.001 vs. OVX group.

2) LHEIZ Real-time PCR 24

AR B 8 T F Ay #H $HAE (ALP, COLL,
RANKL, OPG)9] &S HEZoA £45¢ct 1 23 &
2FZo0] OVXZY HEF Y ALP, COL1, RANKL &d 4=
2 FYHe2 F7HF T, OPGY| ¢ OVXTolA 74
k= Aol et ol SR FEEYA = 9EF
o=z JAXNFHeH, E3] TSEE00ZIA ALPS RANKL
mRNA £&& OVX+t thH] 242 0,714, 058812 §-<]31A
AaA71e Ag At (p€0.05) (Fig.6).
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Fig.6. Effects of TSE on mRNA expression related to bone markers in OVX rats. The mRNA levels of (A) ALP, (B) COL1, (C) RANKL, (D) OPG,
and (E) OPG/RANKL ratio were quantified. Results were normalized by GAPDH. Data are mean * SEM values. Significance: #p<0.01,
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AEFTESY Aex2d FAE AT 23 daHE=
15t} Shamw Bt OVX#9| A3 FA7} 84.1% (p<0.001)
FoHo Aoy, ol FAZES FoH A= FA
ok, 2+ OVX 2ol H5ke] OVX+E2T 385.3%, OVX+TSE300
T 19.6%, OVX+TSE600F 5.9% F7HA71+ A2 et

Bk (Fig. 7).

2) AEE == HRE M
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£2 QI5te] ShamTEt OVX#9 &g TFA7F 55.1%
(p<€0.001) © gfotxl Zlo] =g on, FoFLELS 494
o= GAT, Z+ZF OVXEol Hlgte] OVX+E2d 23.5%,
OVX+TSE3OO—71 8.4%, OVX+TSE600 14.7% —‘%ﬁi%ﬂ%
© 2 et (Fig.7). E3L opAgt £o S25E 25 §,
gra%%gow 7hur-& z}‘ﬂovl el A3xAE H&KE
dAgt A3t OVXFo| Shamt B}t A5x4 2 FA7t 56.7%

(A)

Sham OovX OVX+E2

p{0.001 vs. OVX group.

(p<0.001) § g¢F Aoz Yeiton, RogEe OVXTo|
vl OVX+E2w  29.1%, OVX+TSE3002 22.9%,
OVX+TSEG00 22.5% Z7HA7|= AL 2 YUEygon, B
o5 FT& FE ARY aF52E AT FAZL oA A=
BAR FAYA = AL 2 FRIFATY (Fig.8).

3) XF2ZEZ! Western blot £4A4

Agz2 Y ERa , ERB, p—AKT, c—Jun, c—Fos ¥
p—ERK®] &L western blote2 BA3gch 1 Ax},
dA&HEE OVXEY AgxF W ERe (p€0.01), ERB
(p<0.01), p—AKT (p<0.001), p—ERK (p<0.001)¢] T&Z
Sham+t thH] |olFo g ZrAAF e, c—Jun (p<0.001),
c—Fos (p€0.05) W& Fo3HA F7HAAT R BE
Eoj2e c-FosE AShT BE QA9 WS Relshl 21
Sh= o= Uehton, B3] p-AKTS] A9 OVXE 5]
OVX+E24- 2.028], OVX+TSE300= 1,794, OVX+TSE600
T 176812 Shamat 2714 frolsHA| 7HAdA7l= A& &l
st (p<0.001) (Fig.9).
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Fig.7. Effects of TSE on uterus weight and uterus histomorphology in OVX rats. (A) A representative image of the uterus H&E stain, (B)
Uterus weight, and (C) Uterus thickness. The uterus was dissected, washed with saline, and immediately weighed for analysis. The
representative image of the H&E stain was captured at a magnification 20x(scale bar 500 um). The arrows in the image indicate the location

for measuring uterine thickness. Data are mean = SEM values. Sianificance:

##5(0.001 vs. Sham aroup.
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