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Phytoestrogenic Effects of Combined Plant Extracts on the
Change of Bone Metabolism of OVX Rats
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“Department of Food Science and Technology, Seoul National University of Technology

Abstract This study examined the combined plant extracts (FGF271) of Estromon in ovariectomized (OVX) rats to
determine whether Estromon’s significant clinical improvement effects on menopausal symptoms are predominantly due to
the phytoestrogenic action of the combined extracts. The results showed that al three FGF271-treated groups had
significantly improved serum osteocalcin levels as compared to the control group (p<0.05). In addition, al FGF271- and
Estromon-treated groups had increases in femora bone mineral density (FBMD) (p<0.05), and the increase in the FGF271
group was dose-dependent. A pairwise comparison of the FGF271- and Estromon-treated groups receiving the same dosage
of FGF271 indicated that there was no significant difference between the groups. Therefore, the FBMD increases that
occurred in the Estromon groups were solely attributable to the phytoestrogenic effects of FGF271. It was conclude that
the phytoestrogenic effects of Estromon, as shown in clinicad studies, are predominantly caused by FGF271, the mixed
extracts of Cynanchum wilfordii, Phlomis umbrosa, and Angelica gigas.
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ANEEE(FGF271 ¥ HIAEZE) M=

FGF271:2 ¥1<=9 (Cynanchum wilfordii), $cH(Phlomis umbrosa),
2 F7(Angdica gigag)Es = 2lolA 9lste] 32.5:32.5:350(w/
wiw)e] B1E&= HlEe & 8108]9] F4+(95-100°0)2 16~
% 323 ¥, 10umz oIsle] 0BT TEF F EFAZ
ato} ol FHEIL ALgTt

AAEZELS FGR271 41.21%(¥ 49 F55 1339%%, &%
ZE 133%, T FEE 1442%), L-aginine 14.42%, L-lysne
monohydrochloride 4.81%, UlF3F& & (isoflavone 10%) 3.85%,
seaweed cadcium 29.81%, dried vitamin A 0.12%, vitamin E
(DL-o-tocopherol)  0.96%, vitamin C(L-ascorbic acid) 0.59%,
vitamin B,(thiamine hydrochloride) 0.96%, vitamin Bg(pyridoxine
hydrochloride) 0.32%, vitamin B, (cyanocobdamine) 0.0002%,
vitamin D,(cholecdciferol) 0.0008%, biotin 0.012%, nicotinamide
1.75%, ferrous lactate 1.20%2] R4S FARE wigdsigdy, o)
= AN AREEE AAIA e FXIAR] Lokt
RS ALt FYe 2 E AZS

i

HAEE| ratof M2 osteocalcin 2 CHE[R ST £H
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Table 1. Test materials and feeding dosage for ovariectomized
(OVX) rat (n=7) experiment

Experimenta group Dosage (mg/kg/day)

Gl Normal control 0

G2 Sham control 0

G3 OVX control 0

G4 OVX + FGF271 735
G5 OVX + FGF271 180
G6 OVX + FGF271 440
G7 OVX + Estromon 735
G8 OVX + Estromon 180
G9 OVX + Estromon 440
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& FGF2713} o|2ERE 3] 735, 180, 440 mgkg/day= A3}
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ARsI). &, oH] Ao a3t s ZAoE AT FGR271
180 mgkgdays 7102 3te], A AA AFERR AL
NEEREL opnAb, HIEN, P Fo] FHEo] glom,
FGF2712] ZA3W)7} 41.21%% FGF271 180 mg/kg/dayol] ¥l w=&
o|2EZ O Fojake oF 440 mgkgdayE 2433, FGF271
180 mgkg/days} 5LE FoAHl ERE 180 mgkg/dayol
8 FGF2712] %k oF 735mgkg/dayel™, FGF271 735 mgkg
daysl 5U3 Fojgo = JAERE 735mgkgdays F71= A
Ao, 3, o AERE] H3 Tl 40 mgkgdayst 5L
ok FoJEl FGR271 440 mgkg-S 5712 A48

AAH(GL), Sham tET(G2), OVX HZT(GI)e 752 o
Aete] AT AL Zhzhe] Fof A7k 10ml/kgday=
AT 1277 oFF 13] Fofsiglon, e o 124 o]
gzt FAZd g AL F F 18] TS SHENNS
w, A¥FTE Al T8l A, A, 7h 9] A 29 &
s, s dEEe FUEE GE Lunarle] PIXImus
(Dud energy X-ray absorptiometry, Madison, WI, USA)E ©o]&
skl SA AT
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13} polycdond anti-IGF-1 IAE o]&3te] 7Hwl7l-eE COBRA-
Il(PacKard BioScience Co., Meidien, CT, USA)=Z radioactivityS
23393, ¥4 odeocdcin® RAT Ogeocdcin EIA KIT(Bio-
medical Technologies Inc., Stoughton, MA, USA)E o|&3le] &
AU (ELISA)CZ =43
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Fig. 1. The comparison of absolute whole body weight of
ovariectomized (OVX) rats during the study. The difference
between all OVX groups and Sham control were significantly
different at p<0.05 by Duncan's multiple range test and Tukey's test.
l: G2, Sham control; [1: G3, OVX control; A: G4, OVX +
FGF271 (73.5 mg/kg/day); A: G5, OVX + FGF271 (180 mg/kg/
day); @: G6, OVX + FGF271 (440 mg/kg/day); O: G7, OVX +
Estromon (73.5 mg/kg/day); 4: G8, OVX + Estromon (180 mg/kg/
day); <: G9, OVX + Estromon (440 mg/kg/day)
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Fig. 2. The comparison of absolute uterusand ovary, kidney, and
liver weight from ovariectomized (OVX) rats after 12 weeks
treatment. The absolute uterus weight of G1 and G2, were
significantly different compared to OV X control (p<0.05). But there
were no statistical difference of uterus weight between the sample-
treated group and OV X control group (A). The absolute weights of
kidney (G1 and G2) and liver (G2) were aso significantly different
compared to that of OV X control, there were no statistical difference
of liver and kidney weight among the OVX rats (B and C). G1:
Normal group. Description of G2-G9 is same asthat of Fig. 1.

2 BE 4927 AF WEE FoF Aol nANA g}
AEEEO] OVX rae] AFS WekAI)E ] 9T vAA &

A |EEel Hat
ARNA 125 F SAY B7ISFES Fg 200 UERRIE
g Al SF BE AP LI OVXZollA Shamezel Hs

& AFe 2HFA ] B2 17B-edradiol (E)o] EHEA] %7
Eog e Ayrae 7He Auo]ti(18-20). $HH, OVX o
Za3 A8 B AYEt F999 FF Aol AAER &
At ol Aol AHEE AGFEE TE 2EZE Fojio]

Aol FAR] ot P FA ke Ag HAFIL Ut Xie
5193 Kim 5(20)2] A1t A oM = HEU-F-(Sambucus
williamsii Hance) &0 7] F2& Fo7 A2l FA9
FIFE PAA] e FoR vl At Yt Kim 5(189)
o] RioME ZAIFEES Tt A5 OvX bzl vl
AFEATE 271 Ads oE 434S 2o 7k A1) 4
% 9A] Shanzoll Hls AET OVXZlA felid Al
ZA Jerg o, A7 FH nE OVvX tiERaty) A
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gH IGFIs=E Fg. 391 Yehllh. OvX tizs: o],
FGF2718 Foldt Al 5 G5, Gerelr BF IGR15=7t &
AX ez fFelshl S7tskalom (p<0.05), E3F FGR271=
g GaLd o REREE FoIg G7 B G8eelM Skske A
&S YeERATh IGF-12 Ags2&e o8 #u)7F frEm
2, ol#d A7= Lee S(17)2 4AHNA &
TEIt folsAl Fkek Aol dAsa & 5 Sl

g% odeocddin FE9] Wl Fig. 4 YeRHITE % ogeo-
cddn FEE OVX Tzl Hdle] FGR71E Foi3l nE A9
T G4, G5, G67} FolahAl 7HAskdth(p<0.05). Fig. 4914 OvX
Z212] ogeocdcin F=7F Eokzl A2 OvXoll 93l raelA
A& (bone turnover ratg)o] =olzl RS YRR Zloltth. wEbA
OVX tiz&+ ti¥] FGF271 FoiiollA ogeocddin®] 74w il
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Fig. 3. Serum IGF-1 concentration of the rats after 12 weeks
treatment. The IGF-1 concentration of G5 and G6 were significantly
different compared to OVX control (G3) a p<0.05 by Duncan's
multiple range test and Tukey's test. The description of G2-G9 is
same asthat of Fig. 1. * IGF-1: Insulin-like growth factor-1
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Fig. 4. Serum osteocalcin concentration of the rats after 12
weeks treatment. The serum osteocalcin level was statistically
significantly decreased in all of the three FGF271 groups (G4, G5,
and G6) compared to that of OV X control group (p<0.05) while it
was only tended to decrease in all the three Estromon groups (G7,
G8, and G9) comparing to OV X control group. G1: Normal group.
The description of G2-G9 is same asthat of Fig. 1.

Ago] tlzat tiH] 2ol A& ousiaL o|Z QlFiA %
o] HES 7IUE F Aok AUFEES OVX rael Fo3ted]
osteocdcing] FE7F Solxl A3e o B 3(17,1921,22)9 uh
AY, BT FEZES AREEE Xie B(19)9] ITolA osteo-
cdcin® F=7} OVX thH] 2027% 7H4s A7} Hlw sl
FGF271 &% oF 30% 743 Aoz Yeht} 853 Jre
ogeocdcin A4S HAFa o) 3 Lee 5(17)0] AAS
A FNAME ogeodlacine] F=7F AL S, | AEZE
S B3t RE AAFE G7, G8, Gt #hdhe S e
o] = 29 344 a5 71 5 Sk

CHEF =Lz Hs)

FGR271 % o AEZE FoFoM e dEF FUx (femord
bone minerd density, FBMD) WH3}E Fg. 50 UeRI AT} FGR271
F A EERES FF BE APLAA OVX thxol] Hlste]
FBMD7} BAIHLE Fosil S7HE Zlo| 2= U TH(p<0.05).
OVX tz7-¢] FBMDE Sham thz tiE] oF 3006 #a® 4
AE BHYom, FGR271 2 oAERE T k7t oF 70%
3 60%7t 35d FBMDE YeEhAIth Xie 5(19)°] =S
A F2E(Sambucus williamsii Hance extract)e o] 3 5 tibia
BMD7} 3]5¥ Zlo] oF 35% Jr== vehd 23 vugls o
Hrh B 349 0% yeiEth gt FBMDS] HistelA
ToT S EFEER FGR27L Tzl e &7 4L
2 PBMD7} S7kske A%S HAATHFg. 5B). 39, FGF271%
dEERES e SHoE TS w49 G7, G5} G,
G69} G99| Hla)et FGF271 7|22 & TS v (Gast
G8, G59} Go9l Wlw) BE vwolX FBMD7} SAZCE &
SJ8lAl Zpol7F YA kTt ol d A3t F, FGR2717 o AE
BE Fol B OVX thae oiv] FBMD7E #-2lshAl S7tet
oy, F ZELAE FelsAl Aot fle AL diERE
Foi2o] FBMD F717h dl2EREe] AR Foil W
S BHFE= FGR27100 oJsiM FrlesikaL A = 9l

AA
t}. 3, FGF271 FolollA ogeocdcnd] 212 F% 7HAa9}
FBMD2] 93 Z71= OVX raolr] ZuA|lgo] 7hho ot
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B. Relative femoral bone mineral density

Fig.5. The femoral bone density of the rats after 12 weeks
treatment. BMD of the femoral bone was increased in al the
Estromon groups (G4, G5, and G6) and FGF271 groups (G7, G8,
and G9) with significance compared to G3 (p<0.05) (A and B). The
FBMD increase had a tendency of dose-dependency in FGF271
group (G4, G5, and G6) (B). G1: Normal group. The description of
G2-G9 is same as that of Fig. 1. FBMD* Femora bone minera
density, *significantly different from G3 (p<0.05).
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Bone Minerd Density, FBMD)= o183 735, 180, 440 mg/kg/
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