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Evaluation of the efficacy of modified Samultang in female
menopausal animal models using ovarian resection rats
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Abstract In order to develop samultang with reduced side effects, modified samultang using omija was oral
administered to rats with ovarian resection, and changes in evaluation indicators of functional efficacy in
women's menopause were measured. In weight gain, relative weight of uterus and vagina, blood lipid-related
indicators, and changes in blood estradiol, there was no statistically significant improvement effect in
modified Samultang compared to the control group. However, the expression of estrogen receptor alpha and
beta in intrauterine tissue tended to increase, and the expression of phosphorylated ERK, which is known to
be involved in estrogen receptor signaling, showed a significant increase in activation in ERK and AKT. The
expression amount of phosphorylation AKT was not significant, but showed an increasing tendency. Even
though the test substance was administered in a relatively small dose, it is judged that the test substance
modified Samultang has the ability to activate estrogen receptor. In the future, it is expected that it can be
used as a useful natural mixture to show the efficacy of samultang with fewer gastrointestinal disorders.I
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ERE FFol ARAF AT ALRAE 24 A4
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Table 1. The administered subs, dose, dosage, no.
of expermental rats by group

administered dose dosage 5;'
group subs. (mg/kg) | (mL/kg) ratz-
sterilized
G1 | Control? injection - 10 8
water
sterilized
G2 | -Control” injection - 10 8
water
G3 | +Control” B-Estradiol 0.5 10 8
G4 | Low dose ® | Modified 220 10 8
Samultang
Medium modified
G5 | ose O Samultang 440 10 8
G6 | High dose? | mMedified 830 10 8
Samultang

a) Sham ZH=(Shame I, 7H=EH 5t HAKK| SHA| 42 A=
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2.4.2 S

2421 MY

4 552 AE A oF 1247 ol &<t AAlsHei
FA Y isoflurane(Troikaa Pharmaceuticals Ltd.,
Lot No.: 9021)°& gUutsstal sy o4 A7
£ 0|85t 5 mL BT

2422 SYMISY ZAL
74 9 vibsEs e E fgste] A%
e HAERH G 20 1 Al o BHAJAIZ
3,000 rpmOlAl 10 €4 T) YAlEest] HS
225tal, offel Z2 FET IS B4
(7180, HITACHI, Japan)2 &343}ich.
- &ZEtol E ATbeLA| (Alkaline phosphatase, ALP)
- 2Z3 AHE(Total cholesterol, CHO)
- Eg|ZEAlgto| E(Triglycerides, TG)
- YT A ZFAEE(High Density Lipoprotein
Cholesterol, HDL)
- AU ekl SYAEHE(Low Density Lipoprotein
Cholesterol,LDL)

2423 EZ Hi0|Q0H 53
nE 7Y 525 dder Adste] #3t 38

g5l

- Estradiol(Mybiosource, MBS843353),

-CTX(collagen cross-linked C-telopeptide,

Mybiosource,MBS765921),

-Osteocalcin(Mybiosource, MBS161970)

3%9] Hlo]| @ulAE ELISA 7|EE EA5k3 Micro
plate spectrophotometer (Thermo, multiskan sky
high}g °l-&sto] Z74st3irt.

2.5 24
AJAabde] @ ELISA 24L 93 AL AN & 1

£ e 2 Sdstel S 2 o yae Ag

O = Bk

252 NSZAY HHA U4 =3

AL A75HS S &, A3 22 ARESto
Estrogen Receptor-a(Santacruz, sc-8005), Estrogen
Receptor-B(Santacruz,sc-53494), Phosphorylated
AKT(Cell signaling, 4058), Protein Kinase B(Cell
signaling, 9272),Phosphorylated ERK(Cell signaling,
9101), Extracellular-regulated kinase(Cell signaling,
4695), B-actin(Cell signaling, 4970) & 7 £9] thiiz
SHPEE olu|x] EA7|(Fujifilm corp, LAS4000
min)E & Eelst3irt.
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Fig. 1. Weight change for 4 weeks

Compared to the control group: ***(p¢0.001), **(p<0.01), *(p<0.05)
Compared to the —control group: ###(p(0.001), ##(p¢0.01), #(p<0.05)
G1: control group, G2: —control group, G3: B-Estradiol 0.5mg/kg,
G4: 220mg/kg dose group, Gb: 440mg/kg dose group ,

G6: 880mg/kg dose group.

3.2 dydslet ZAt

AFEEA], E5olA 7H T 2 SHAF A HA &
ZrekQl ZATFERA|(Alkaline phospha -tase, ALP)}
AAHTHX IR total cholesterol, triglyceride,
HDL, LDLO| gt HAAE AAIskT (Fig. 2).
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Fig. 2. Blood chemistry values

A: ALP, B: total cholesterol, C: triglyceride, D: HDL, E: LDL

Compared to the control group: ***(p(0.001), **(p¢0.01), *(p{0.05)
Compared to the —control group: ###(p¢0.001), ##(p(0.01), #(p{0.05)G1:
control group, G2: —control group, G3: B-Estradiol 0.5mg/kg,

G4: 220mg/kg dose group, G5: 440mg/kg dose group,

G6: 880mg/kg dose group.
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3.3 ¥Z Hio|0tAH =9

AFZRA, LE RS g0 EZo &4
S= Estradiol, CTX(collagen cross-linked C-telopep
tide), Osteocalcing Z%3+9chFig. 3).

3.3.1 Estradiol

Estradiol®] 7<%, A 221} v|wste] 24 iz
oA FAEA R Q] fHoE TAasrt. AW
233 v|wsto] FREA p-Estradiol Fojwtol
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AER FoFoAe AR} Hlwste] {922
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WY AR Fol= AW Estradiol o ko] A
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Fig. 3. ELISA in serum

A estradiol, B: collagen cross-linked C-telopeptide, C: osteocalcin
Compared to the control group: ***(p¢0.001), **(p<0.01), *(p<0.05)
Compared to the —control group: ###(p(0.001), ##(p(0.01), #(p<0.05)
G1: control group, G2: —control group, G3: f-Estradiol 0.5mg/kg,
G4: 220mg/kg dose group, Gb: 440mg/kg dose group ,

G6: 880mg/kg dose group.

3.3.2. CTX(collagen cross-linked C-telopeptide)

=550 BolAQl #ARE AREE= CTX 9 3%
PO ZEZ B-Estradiol Ty} HAUIZRZET} o
wsto] SR F-JAQ 2jo|E HolA] gttt
AREE ¥y A" FoAE R84 Aol
UER|A] skt A7 U= S5R1AY] $7F
o] B Adox= BE oA UYEIUA] t=d]
ol o] tfst gaFo] LE oA HHs] AP o
22 ZAeg moteEr9-11].

3.3.3 Osteocalcin

Osteocalcin® H| collagend ©HAR w9
osteocalcin AIA Y] M35t 24S shAL B9}
AA7EY] Ca2+9] FH AL Alojot= 5 #2 Al
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FHNEEE B-Estradiol FoATH AFEE P A
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B-Estradiol T2 A EEE ¥y AFET Folol
Me 2% ZpolE HolA] ot

34 | 5

ARERAS RE Foj2e oz 43 A
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FYOR Fig. 4 o EASAT A2 2} vl 35to]
PR f-Estradiol FOIF 0|9, GAEAE A
B3t BE oA A3 AEgel EAHCE 49
% 230] A5 Uehigl, o) Adise] o] 4

4
(11]e} YA|st= ZTtolot.

S Yz v|wste] FHUNZREZ B-Estradiol
Folo A= A9 duiEEel SV A¥E B
FATE FolHo)A = AN AHEHL HY AET T
o FojlA= FAQl AolE YERA] gttt A9 4
HsFolde U= =4 p-Estradiol T} A
AEH W3 AFET FoT EFolA ROt Jolg B
oJA] gotrt.
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Compared to the control group: ***(p¢0.001), **(p<0.01), *(p<0.05)
Compared to the —control group: ###(p(0.001), ##(p(0.01), #(p<0.05)
G1: control group, G2: —control group, G3: B-Estradiol 0.5mg/kg,
G4: 220mg/kg dose group, Gb: 440mg/kg dose group , - -
G6: 880mg/kg dose group. PERK

35 XBEH Y Wi 5 ssssssa

AEFRA] BE Foldg feR A& A3 TerTTTTTT—————

ZA|5l+=  Bstrogen Receptor alpha (ER-a), b

Bstrogen Receptor beta(ER-4)9 ¥d HAZE B 15 .
-actin}9] ratio= H] 1 5}0] Ue T, g " N = ;
phosphorylated  ERK(pERK), phosphorylated < -G
AKT(pAKT)9 $dATE ZZ9  Extracellular g o8 -

-Regulated Kinase(ERK)®} Protein Kinase B 00
(AKT)Y] ratio® H]asFAtHFig. 5).

A
1.5
. Gl
E e
& 10 = G3
o
S m G4
E—" 0.5 -5
z - G
£ . . L
o Fig. 5. Protein expression in uterus

A: estrogen receptor alpha, B: estrogen receptor beta,

C: extracellular-Regulated Kinase, D: protein Kinase B

Compared to the control group: ***(p¢0.001), **(p¢0.01), *(p<0.05)
Compared to the —control group: ###(p<0.001), ##(p(0.01), #(p<0.05)
G1: control group, G2: -control group, G3: f-Estradiol 0.5mg/kg,
G4: 220mg/kg dose group, G5: 440mg/kg dose group ,

G6: 880mg/kg dose group.
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3.5.1 Estrogen Receptor alpha(ER-a)

o A &9 ARE AHEEE ER-e9] BS- &
AR} v wste] FAHRTNAN Aacte AFS
U AIRE -9 &olA= tTH(p)0.05). /3=
27} H)wsle] FANREZ B-Estradiol T} A
A4 HY AFET FoTolA =2 EEE EIAT
FAACE {OJet Aoz YERHA] AT

3.5.2 Estrogen Receptor beta(ER-5)

ER-BY %%, Azt vlwste] SR ol
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3.5.3 Phosphorylated ERK /tERK(Extracellular-
Regulated Kinase)

Holotes 4=, AL Az g Add] o]
¥tk Total ERK tH] ERK QAR IS v Wk 49,
s B g KT o B = s B [

1=

=
ML fYHOR Felg SAHERY vLs
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e Uehidn AUEY WY 429 18F Foi
oA EAAOR GOt $7HE el 9Y
ABYY Rol7t oAERA £8AE BT BITHS
393 4 rke 232 AT & 9ok

3.5.4. Phosphorylated AKT / tAKT(Protein Kinase B)
78a7] o407 7154e Eelsty] A%t AERA
A vRo]@mAQl Total AKT tiH] AKT AES}
< Bttt At 2a Blaste] SRS
oA Fachs FFS EAAT FoHolA= FSih

fol

Al

=13
=

(sl

SANZRTT H|wste] FHYREZ B-Estradiol &
of oA e SANRTY FARE 29 TES YEH
UL A=A B AT FoToAe Y04
& |7 J&H 08 Frtete B Utk
o|E3 WY ARETRo] ofAoA B T4 A

of
54e 9% e 4 ook AR,

1 d2 AN, AW FH2HE0] JAERACR
Agss v&o] fasing 8 FHAHEC| Asot
I AFzAo] I7REeE 3| AlEel F7IRIHAL6]
&R A FARH R Blaste] S/ E
oA FAARI AF T7HE HEIH. SR
I vlast] AldEd WY AT FolwelM ol
A AE HLEE UEA U
2. €3 A A®oA A2 v|wst o
g EToA] HebA o R {ojgt SV UERfigich
Az vlaste] AlgEd WIAET Foldol
SAACR ROt AR Adade HEUA]
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3. % estradiol 9] #3lo|A A3t H|w s}
SAYRZNA O E T4 AFEL |
AEY BojA], SAYRA} Bl 2Ete] f-oJgt Zfo]
HeRfA] kol QhAo] A& et
4. g3t Ao At A71FFNAME A &
2 ot AEZ o] Tadte] Bl 47| YFo]
HASE Ba(10]9 Zo] SAtRwolA |-QlstA
Fasteh SAANRTT Blwsto] AIFED HE AHE
g Fojio)A BAZHOZ [9FQl Ao|E Holx] ¢
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5. A 2AY d Hglo|A FAd Rt v
slo] SAYZENA estrogen receptor alpha <}
beta 9] Wdo] Fo|Ao|R= FA|T Haoct= HAF
< U AIEEE WY AT oA, SR
T3} H| W5t F7eh Aol TREUAN FA A
o2 {o5tA] ottt TS estrogen receptor A&
Aol Bofshe= Aoz A ERKSF AKTOA 24
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slof| 7]ojsk= Q14kSH ERKS] HPoﬂ-‘%O] 905t 2712
UERHAT QlAkel AKTO] WHdeke Qolsha okx|ut

Z7h5he A4S eI

olio 2 UAadARE {3t oA7HE7] mEoA

AIFEE B3 AT HIA A2 85 RSl
AR Hwsie] Ag RAW  estrogen
receptor alpha®} beta? Wdo] Z7lete AL
YUERAAIL ERKeF AKTY QMite} BHds S7H71=
AL Bof ANFEEY WY AEZOl estrogen
receptor® AITHI7IE o] gl Ao TeE,
HE AR AJAERA +8A9] HAS S7HIZHA
AERA 4847t Tojsh= AEW ASHIAHZE
SO RH, ] oAERAY AT <t
cere IASE MINE 4 U Aos FHuT 2
AYE 71E AT "t obd Wy AHETe
552 Sl ot BHoR AAEoy 25
7E AEYTe] BRfE vlweke AT, W AHEE)
/gl gt d4t7t 28 ACE AlmEr
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