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Effect of Plant Extract (FGF271) on Estrogen Replacement
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A certain group of phytochemicals such as isoflavone have been proven to act as a phytoestrogen. After thorough the
study of different bibliographic herbs excluding soybeans, dates, pomegranates, and other publicized plants, three
different edible herbs by Korean Food Regulation were extracted for the animal study on the effect of estrogen
replacement. The herbal extract(FGF271) has been orally administered into 51 weeks old partial ovariectomized rats for
5 weeks with the different dosages of 100 and 1,000 mg/kg, respectively. It was observed that 1) serum estrogen level
was increased in both 100 and 1,000 mg/kg group, 2) the distension of uterus was made dose dependently and
significantly different in 1,000 mg/kg group (p<0.05) from control in the gross findings, 3) the weight of uterus was
increased in 1,000 mg/kg group, and 4) the action on reproductive tissues was clear in the microscopic findings in
terms of hyperplasia of endometrial epithelial cell, cystic change of submucosa, dilatation of uterus (significantly
increased in 1,000 kg/mg), and follicular cystic changes in ovary. As a result, FGF271 seemed to act as a
phytoestrogen by inducing the change in ovary and uterus and by increasing the serum estrogen concentration.

Key Words : FGF271, estrogen, phytoestrogen

34, 24 0, 7399
B2 olgolE B ¥
4% gy, d2aEE,
drEAS F IBH

oo e > 2

S % Wi e o) ok

|

o
e
s
o
—_)‘4—",
2
>

2 2o|=7t 424 Ak

qAEZAL o}ZulE]A o) A(Aromatization) o] Z}e= EAZA
H$AE 3 @A ZEE ATAREH A4EY. H%F7) o
w9 AAolA 71g BowA Y J2ERAQ 17 wE-

e —1l

NAEFTLE)S YIS TEOAA P41, Boz
HHlgo] BRAHoZ A FT2E ZJ ZEZEH(sex hormone
+ Corresponding  Author School of Biotechnology and

Bioengineering, Kangwon National University, 192-1 Hyoja-
2dong, Chunchon 200-701, Korea

Tel : +82-33-250-6275, Fax : +82-33-243-6350

E-mail : ekhong @kangwon.ac.kr

409

binding globulin)¥} At & A AT 524
AAEFHTL ALY F8 AZE 4% AREZAQ o AE
2EDLE 719 A3tE F d2ERZ(E)Z Wik Ao|th
rERL A=A  AFEHI]  J=EELEHUUL
(androstenedione)&] o}ZnlE]A| o)L B Tz ZF M A
Agth A HIREES  AdiolEg FERIZYO|S
(glucuronide) e 2 thAl® F wjdETHD. olZwlejA|ol A
& A 2FA dojuEzR, A 2o B2 AREE 9
2230 § B4 "tk orEsten LERELE 1
A At} wW]e okl oAERA FFEQ JAEFLE
2 F J0Q). d2EHUE 2 A2EE ol9le] hE dX~
E2d AEEE Jd2EZA Zgo] gtk wEtA, oXE
2AZ 3 AEEY 2FAE AN lolM AA A<
ez #3F AFA=rh

o ~Egh]e 2EZY mlz ¥rE ZZ 200~
400 pg/mL H 170~200 pg/mLZA, w]@7|oA] dojzl ¥
47 27 ZZ4 HA 40~60 pg/mL 40~
60 pgmLE "otk HAH e gAEFHCE/NAEE ]
L gHbHo R 1HT ATHE). HA Foe B A=A
Hult]ee] AgozRE Arles JAER] 71 Be d&

ul
=

o)

m
O - =



Ez o] "tk A2EZAY B} B35 FEo2E 2-3]E

3 gAAzs Qed, o2 Ei 72y
220 g4Hh o] AL dx ZAHTE Mo 22 F
= AolA dR Ze3l JdAEZAL FlE Folwl o
ALE HAANA 2 292 d 4 D). FHE STl o=
e AFAQ =99l F8A, it 1-ol=dEdd FE4
2 AZEY 8A9 FEAEsr] gl Fasith Ed,
diEZAY FEEA fFEAEL e F&E vk 4
U], 4-3]=8A] J2EZAL JirEZA &L sh, 2-3]
ath. e, dAEZTLY
A 2+ wnk ohde}, e Fot
A Ag e FTK]). o)|AL d2ERMe] F5 AlBAY I

)

2 AL RS BEAH0R ARY.
ez Fo AAEe B4, AT, BAE TED
B4 249 44, 23 2 A4 5ol JL VA= gl

@. dzEZAL AF WE AT 25, 2 € 8E 499
AR Aok = 44719 29 582

A BuE ZWN7Y, T2AAH 23 gAY T2E
Zaxe W¥e fxdlth JrERAL oi HNH
A 22 44 e oo, 24 437 WY, A4 A

dsEZAC APHY, 7 &5 BAOR Qste U
A i 2o Zae] dojum, AHoRE HL Y4
719 3}, BUTE, Ko} &4, TNANE, W ARAH
So] dojuhx, Auje) Y3lo] UTHS,6). HAY) olF, A4
5o Wi 750 AZEWA diEZAS] Ru REoz
A%t WEZR, $22 59 2F HAY) F3E HPate),
#7347 o)% iEZAY MAo] EE oo AU <
Aoz JrERAS Bdstony A B4 3L Fa
A7)E whgel mEE A ayjoltt. H#Y] AA4SA o
AEZAS o3, 23 $57 vk A4y 23S o
Z1 2EZE o Bl sbsee, A¥dd 289 9
g 29 4 UATHG).

g, olgd sEE YA 8We & §% 4Ax 2
ez oz e 2 AF9 5o by 9L
o 4% goks 2AH gtk 7IE AEZA thAA
HAA 2 B4 ATl dud, A, T4 HA AEQ
9 0ZozRE AzY Zyvlde 93 APA

#Ho7to] glom, #A-Fet T FAHgo
th E=3, AEA M AFOZA, oA, HA
Hzs oreERA (FE NEEE 75%-85% %
6%-15%7} A8 d2EzZA JEFE EdE5)E &
Y #ole AHZo|E HFAE FHITE (A,
Z}E}lB. (Estratab, Menest)). 3}, ths, thFopz}, A%
22 AEL HAHREA AE HFESQ HEJZER
S gHrEieh ol3E BN fTE HA dAERAL
Tagonist) & Z&(antagonist) HTE FHUH8). E3I
Moz WAY HAoZE 17 HELIAEGUE, J2EE
2 dxrERA AHE Fo] gtk olzg A d=EZI

k
o,

=2

°
of Tr o m 2 — Ja Jo [
i fob ol L o(mook e [ ¥o fu b (mopd oflr oo

Korean J. Biotechnol. Bioeng., Vol. 17, No. 4

AT WQotez del A8E, B2E g4 ayos
Asl AHgHA geth
270, dAEEAE Yolrt Fol weh BlFe] Aol
I ¥ siEe Hale w3le] FAle) ARA] A
AUs, s2E g 242 Fa A4 A% 3
of dig oA JsaAT FEe] F2E gAde 24
o Aatthe Al Stk Wehx Aol iz
o) a7k AsaRal 2akge] gl Bael ug 277t A
An Qe ARolth B ATNE o45EES HAsE
AL otHAMe] A= AEEHE #FHETE Phytoestrogen
< et Je dF, ok
, A5, golulE, HAE2W F AEE F gycoside 9E
on YAE HEHI} gold AEES Y5
2259 FGF271(Female Growth Factor 271)2 HH
33 M s EE gAAZ Afdstast ok

KeB
L.
A
pi

KHE ol dHitH
S od

FGF271 =2 Hx

Far AF T AFOR AMEIESE AEET dXE
2 gHans /i ez FHHE HEEY FEES
3 v

g
A Z ALAT AZFF 100 g& BRG] AAHT,
C

FE3IAE o]F 12,500 mpmoZ 8AIZF HE A4EF
AEde Bald & 045 M pore sized] oHutS ALE-E}
At o] ofFdle Y FAPRZRIY FEFELS A
2 FGF271(Female Growth

N
o
pats
ul
o
ol
b
2
B4
o)
o
e
il

Factor)o]g}ar B3}t

FGF2712] MU ojMds=2 oixgy AIE
gutd oz ofayore] HrlMgoA &3] AMEES Sprague
DawleyA £4WAT FASPH ¢AH A=E (F)uighie] 2
ol TAsATh 49FHA FH 30vi]E st o,
Al A2 27820~31540 golglen], Tl 7jA A
Mol ZEe 51%Ho|Yn, AEBL 28558~334.78 golgith
#5717 5 IS pEsle] AR3 5EY da
HEAES AR 2 AgE &5 23£3T, AlsE
55+15%, &7)34 10~203)/hr, ZHAIZE 12A)17HL A TA ~
QF 7A) B X 150~300 LuxZ AZH FA5A A9
AJFATAE A 1 FEASTIY 63N FHE
NPAEL 25 1UYS7|EH(121T, 200)E 49874 B3
A75 A4sia AL A
= dlole AR RE FEPe
IYALE (Harlan Co. Ltd,

ol

AREN TS
e A
2o Asss A A7 2 HAdRER

AW & BYE olg3ld AFAAANAL AR F
4e AR FEANA ATRE ARE A
9B BAL V% BA@RATY o
grsgEd A8 48 U 9%

o)
w2
oo ok
=]

i

i % N
AFe APl A BFEFA 2 g9 o 3



Kim, J.S., Effect of Plant Extract (FGF271) on Estrogen Replacement

Table 1. Composition of control and experimental group
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Group Sex Number of Animal No. Volume of Administration (mL/kg) Dose (mg/kg)
Gl Female 10 1~10 10 0
G2 Female 10 11~20 10 100
G3 Female 10 21~30 10 1000
Group Gl : control
100 mg/kg Foft3t 308491 1000 mg/kg & Fodhs Alg BAverage
& AHSSTHTable 1). S2e) 2R F2ip] ol o 20
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feste WHoR u8FTY A% AFEAS ZAFA 0
o S ST FA% AYEDY mAle 18FTY = Control 100 mg/kg 1000 mg/kg
ANGEAS A FAESE FAsE PHor Z243% Group
t FHAERE AFFARA, Rl 55 AuR Figure 1. Effect of FGF271 on the secretion of estrogen.
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Table 2. Gross findings of partial ovariectomized female rats treated
with FGF271 for 5 weeks

Dose (mg/Kg)

ORGANS

0 100 1000

No abnormal gross findings 6/10 4/10 4/10
Ovary

Small black follicles 0/10 2/10 1/10

Cyst formation 1/10 0/10 0/10
Uterus

Distension 2/10 3/10 5/10*

*; significant different from control values (p<0.05)

O Ovary M Uterus

0.8 |

0.6 |

Weight (g)

0.4

0.2

Control 100mg/kg 1000mg/kg

Group
Figure 2. Effect of FGF271 on reproductive organs (weight).

QOvary B Uterus

0.45
0.4
0.35 ¢
0.3 |
0.25
0.2
0.15
0.1 |
0.05

Weight (% Body,

Control 100mg/kg
Group

1000mg/kg

Figure 3. Effect of FGF271 on reproductive organs (weight % body).
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Table 3. Absolute organ weights of partial ovariectomized female rats treated with FGF271 for 5 weeks

ORGAN WEIGHT (g)

Group Gl G2 G3
DOSE : (mg/Kg) 0 100 1000

BODY WEIGHT(G)

MEAN 288.80 281.36 285.32
Ovary(G)
MEAN 0.0659 0.0639 0.0699
SD 00253 0.0197 0.0199
N 10 10 10
UTERUS(G)
MEAN 0.6901 0.6663 0.8181
SD 03110 0.1644 0.3681
N 10 10 10
HYPOPHYSIS(G)
MEAN 0.0146 0.0149 00151
SD 0.0027 0.0030 0.0020
N 10 10 10
LIVER(G)
MEAN 6.2595 6.3805 6.5909
SD 0.6314 0.4490 0.4790
N 10 10 10
KIDNEY-R(G)
MEAN 0.8823 0.8454 0.8409
SD 0.0758 0.0659 0.0503
N 10 10 10
KIDNEY-L(G)
MEAN 0.8827 0.8205 0.8366
SD 0.0889 0.0497 0.0652
N 10 10 10
ADRENAL-R(G)
MEAN 0.0311 0.0275 0.0295
SD 0.0043 0.0034 0.0028
N 10 10 10
ADRENAL-L(G)
MEAN 0.0331 0.0299 00314
SD 0.0032 0.0106 0.0041
N 10 10 10

SD : standard deviation N : number
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Table 4. Relative organ weights of partial ovariectomized female rats treated with FGF271 for 5 weeks

ORGAN WEIGHT (% body weight)

Group Gl G2 G3
DOSE : (mg/Kg) 0 100 _ 1000
BODY WEIGHT(G)
MEAN 288.80 281.36 285.32
Ovary(G)-
MEAN 0.0228 0.0227 0.0244
SD 0.0084 . 0.0068 0.0068
N 10 10 10
UTERUS(G)
MEAN 0.2425 0.2370 0.2857
SD 0.1244 0.0587 0.1222
N 10 10 10
HYPOPHYSIS(G)
MEAN 0.0051 0.0053 0.0053
SD 0.0010 0.0011 0.0005
N 10 10 10
LIVER(G)
MEAN 22600 22684 23102
SD 0.1613 0.1508 0.1189
N 10 10 10
KIDNEY-R(G)
MEAN 0.3054 0.3003 0.2951
SD 0.0179 0.0183 0.0181
N 10 10 10
KIDNEY-L(G)
MEAN 0.3056 0.2915 0.2939
SD 0.0250 0.0118 0.0267
N 10 10 10
ADRENAL-R(G)
MEAN 0.0108 0.0098 0.0103
SD 0.0016 0.0011 0.0009
N 10 10 10
ADRENAL-L(G)
MEAN 0.0115 0.0106 0.0110
SD 0.0012 0.0015 0.0016
N 10 10 10

SD : standard deviaton N : number

Table 5. Microscopic findings of partial ovariectomized female rats treated with FGF271 for 5 weeks

Dose (mg/Kg)

ORGANS

0 100 1000
No abnormal microscopic findings 2/10 0/10 0/10
Uterus
Hyperplasia of endometrial epithelial cell 3/10 7/10% 4/10
Cystic change of submucosa 5110 8/10 8/10
Dilatation 1/10 2/10 6/10%
Hyperplasia of submucosa 010 0/10 1/10
Ovary
Follicular cystic changes 3/10 5/10 4/10
Vagina
Hyperplasia of mucous epithelial cell 5110 6/10 7/10

*; significant different from control values (p<0.05)



Kim, J.S., Effect of Plant Extract (FGF271) on Estrogen Replacement

?P‘éoi Aste] Aoty ER 2L Fgol o
Po) Yok =Y, AR E, %, FEE
=3 73@’5]' g, AE4 J2EZA dALHOEA
A7) FFTE AR 4 FH CHsEE $4
5o FEA g2z QoA Tﬁﬂ‘_ .
]’ & 5o FALe dg S Ao 5 A
Al olst 2ol kdstaA g H7P7 FFT
HAT 4 e AEA dxEZ2A tAA (Phytoestrogen)
-04 832 IIGAT 7P 2RHQ B A 279
AMERE IR, FF 2EZA &Y Frle #

Mo
Si offt

o o O
2
=
o M
j_,

ﬂf{ﬂ m ol
oX, rlo 0->;-4
),

o >

e 2 Ho o 2 ugk

rkn: 2 oft

ZE ek wad B A3S B3 Y A5 EE gHE
B2 7l AE FEE FGRT10] 719 AT7E E8) o
AEe] QA9 134 AZHEe HA37E 24T HHE Ao

Z HY F YEF H7IE digrh

REFERENCES

1. Lievertz, R. W. (1987), Pharmacology and pharmacoki-
netics of estrogen, Am. J. Obstet. Gynecol. 156, 1289-
1293,

2. Anderson, F. (1993), Kinetics and pharmacology of

415

estrogens in pre-and postmenopausal women, Int. J.
Fertil. 38(suppl 1), 53-64.

. Odonnell, M. B. (1995), Pharmacokinetic and pharma-

cologic variation between different estrogen products, J.
Clin. Pharmacol. 35(suppl), 18S-248S.

. Kuiper, G. G., B. Carlsson, K. Grandien, E. Enmark, J.

Haggblad, S. Nilsson, and J. A. Gustafsson (1997),
Comparison of the ligand binding specificity and
transcript tissue distribution of estrogen receptors alpha
and beta, Endocrinol. 138, 863-870.

. Maddox, R. W., D. S. Carson, and C. L. Barnes (1998),

Estrogens and postmenopausal women, US Pharmacist,
23, 141-150.

. Guyton, A. C. and J. E. Hall (1996), Textbook of

Medical Physiology, 9th ed., Elsevier, New York

. Stumpf, P. G. (1990), Pharmacokinetics of estrogen,

Obstet. Gynecol., 75(4 suppl.), 95-14S; discusion 15S-17S.

. Barrett, J. (1996), Phytoestrogens: friends or foes?,

Environ. Health. Perspect. 104, 478-482.

. Proszkowiec, M. and J. Rzasa (2001), Variation in the

ovarian and plasma progesterone and estradiol levels of
the domestic hen during a pause in laying, Folia. Biol
(Krakow), 49, 285-289.



