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Mixture of Extracts of Cynanchum wilfordii and Phlomis umbrosa Turcz.
Does Not Have an Estrogenic Effect in Ovariectomized Rats
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Abstract

Cynanchum wilfordii and Phlomis umbrosa Turcz. are known to contain isoflavone, a representative phytoestrogen.

This study was performed to determine whether the extract mixture of C. wilfordii and P. umbrosa Turcz. would induce
an estrogenic effect in ovariectomized rats. The extracts were administered to the ovariectomized rats at 30, 60, 120 mg/
kg per day for 4 weeks, respectively. They showed no estrogenic effect, which was indicated by the decrease in uterus
wall thickness as well as the increase in body weight and the level of cholesterol and triglyceride. The extracts also had
no effect on the concentrations of estrogen and growth hormone in the serum. However, the increase in alkaline
phosphatase activity, which leads to protection against the bone loss caused by ovariectomy, was noted on administration
of the extract. Therefore, it seemed that the extracts of C. wilfordii and P umbrosa Turcz. had no estrogenic effect in rats.
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W= Q (Cynanchum wilfordii Radixye THa ’%Vi]%i ==yt

(Asclepiadaceae) 7% (Cynanchum wilfordii)2] B]o]™ 319
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QERYS Hols Afoltt. shyolr = Aiili mﬂﬂz—%
1, FTUAS Foll ARRE] $oH(8) H2ole EHT, 2L
Y, =3} 9 st =9 dstel| a3t e 710 E%X%
ATH9-10). T3+ A&l AX th2 AYAA 9} 7do] AREEl] &
2AE FE U] FUE Z71E9E 018t =EE BT

o} JTH(11). S&EX(Phlomis umbrosaye BE3HLamiaceae) | &
she tRARAER 215(12), 95(13), EE27]1(14-15) Tl &3
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of olgk W &2 Fethe A7EAE dEA dlvk(6-17).
AT A8y WEW Wge o gkEd FEES Fojgh
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Zoa Wit 2yt W) SETE AEA JXE
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HslE g1sl7] flste] vt dAE

3 2EZ 7 (estrogen) H T2 E
(growth hormone)®] WH3le} dA AR fdd 449 WHelE
st

HE=E

2 A3l R3] 9ste] 48] 4 Sprauge-Dawley
(rat) (DaehanBiolink Co., Ltd, Eumseong, Chungbuk, Korea)°ll*]
TYste] 177 ST A EY AR ATk b
JH7HIE FTEHAA AABIA oM ARSA oA d] 20
AREBIATE AR 717 B9t 2% 2243°C, AUIFE 55+£10%, &
BE7] 122708 fARI e AlRS S A AFHE
2 3IAth BRE A3 ES sAUTR KA E 7Y FEA
3] &2 9 ¥ 3] (Institutional Animal Care and Use Committee,
IACUC)?] A33l 5Q(HTRC-14-49)S o} AA &3t}

AMEEE
2 A AME e s AR Bslla ALkE AL, gk
G2 A5 JFelA] ALk AE 7Y (KukDong Co., Ltd, Seoul,
A

Korea) AH&-a10th. ¥iF Q= AFo]ofmqd Aol A 71sel m

[¢)
T Ao ARETE AZRE W52 2002 Aol 2-5mm
2LE EF3IE 10/7F Bt wwt

7k 71 & Z ulE FYPAA Dulopdgo)
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7V ZF F9 23], 10:00-12:00 Alolol] AZF=AHL AA
™ 23 Al Zgo gk A S3S =453

Table 1. Experimental design on phytoestrogenic effect of

extracts of Cynanchum wilfordii and Phlomis umbrosa Turcz.
mixture in ovariectomized rat

Dosage

. "
Experimental group (mg/kg) N
Group 1 Sham" control 0 6
Group 2 OVX? control 0 6
Group 3 Low (OVX+KGF?) 30 6
Group 4 Medium (OVX+KGF) 60 6
Group5  High (OVX+KGF 120) 120 6

USham operated control
POvariectomy
YExtracts of Cynanchum wilfordii and Phlomis umbrosa Turcz. mixture

of equal amounts (=KGF)
YAnimal number per group

sto] EojgHoR e NS AfHN oM, Aol 1MTH
5o WFX3E $ 3,000 rpm, 4°COlA] 10E7H2236HR  high-speed
centrifuge, Gyrozen Co., Ltd, Daejeon, Korea) ¢4l4-2l5l] A<
AFsIATE AHE EHE F4 A7 -70°Col Bag 3 2
5481824 7] (HITACHI7020, Hitachi Co., Ltd.,, Tokyo, Japan)S
ARg-3te] ZZH 2HE(Total cholesterol, T-CHO), T3] (Triglyc-
eride, TG), ¥Ze]/dQN2F7 73l &2 (Alkaline Phosphatase, ALP),
ZHF(Calcium, CA), F7191(Inorganic phosphorus, 1P)3} o}2=3}EAY
o}m| 7] Ak g 4~ (Aspartate aminotransferase, AST), Z2hdolm]x
71 g & Ax(Alanine aminotransferase, ALT), & 2 4~ 4 (Blood
urea nitrogen, BUN), Z&]|0}€]d(Creatinine, CRE)E 2] 5} t}.

it

ZAH2EE ZAL

Jag AHe & A, 74 23S g & FAE S4s)
Atk FA A T 10% FHLeEE2 D (neutral buffered for-
malin, NBF)E AMg-3le] 24gh & Aaba 22%2]77g (Excelsior
ES, Thermo Scientific, California, USA)S AX ¥ 4um F7A=
BPE3%k & Hematoxilin & Eosin (H&E) staine AA|SFSITh A&
& Ao FAE WA T 49N S8k 2 Hawks A
T FAR AR e 7 A2 AlEERe] 548 #91
371 938te] 38w 3 (Olympus BX51, Olympus Co., Ltd.,
Melville, NY, USA)3tellA] #2331t

TS B3 doxl S 32 APl ARSI Estrogen
(EIA-5774, DRG instruments GmbH, Germany)3} growth hormone
(MBS019990, MyBioSource, USA)<2 ELISA (enzyme-linked
immunosorbent assay)H-& AMS-3te] Z74 3T

<A

AFAIE FEXLETHAR FTAIBINAL, SAAEE statistical
analysis system (SAS) program (SAS 8.2, SAS Institute Inc.,
Cary, NC, USAYE ©ol-&-ato] Lduf=] E2HE4 (one way analysis
of variance, ANOVA)®} T}zH| 2 (duncan’s multiple range test)E
AAEt] p<0.0594 FAITH F48S A AT
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Table 2. Femur length and serum parameter related with bone metabolism in the OVX-rats treated with KGF during 4 weeks

Length of femur CAY Ip? ALP?
mm mg/dL mg/dL IU/L
Sham control* 37.83+1.14 10.2+0.3 8.9+0.3 177.8°+28.1
OVX control 38.68+1.60 10.2+0.2 8.4°+0.3 141.7°£19.4
Low 37.55+1.03 10.3+0.2 8.5°£0.2 162.7%+£32.9
Medium 38.73+£1.34 10.3+0.2 8.3°+0.3 177.9%4£21.5
High 38.13+1.77 10.3+0.2 8.4°+0.2 180.7%+22.7

YCalcium, ?Inorganic Phosphorus, YAlkaline phosphatase

*Sham operated control treated with water, OVX control, ovariecto- mized treated with water, Low, ovariectomized treated with KGF (Extracts
of Cynanchum wilfordii and Phlomis umbrosa Turcz. mixture of equal amounts) 30 mg/kg. Medium, ovariectomized treated with KGF 60 mg/kg.
High, ovariectomized treated with KGF 120 mg/kg. Data represent means£SD. Data values with different superscripts within a row indicate

significant difference (p<0.05) by Duncan’s multiple range tests.

to 2 A £ JAge 75 siH
oz IOV\(hpoprotem lipase, LPL)— i’\]%‘i
AAete 7I5S 7L vk AFEATE S
N EERZNS ﬁ"“ W Al thate] fold A
W& T e ASE GEA Uk o] e Aelx #H7A
5 oAgolA ATE AEERNE Foidt o LDL SHZHE
2 Yol HDL ZH&HELS EobA A folsithes A+
AFNE BAg v Jrk25). ol8e Ade dATEANE FA
3 YR =4l SD-rats®l] Ovariectomy (OVX)E AASH A3} o
i\.E_EZ]_ 7:1% o= o] o}_c;] ]\:r} I ]/\E—”%‘GE:].Z_’ _7—%_/\4;(]1:1]-
d3o] vehdths A3 Bard uh 9lom(26-27). B3 ol2gh
W2 AEA A2ERZ FAE sl dslEe 2oz 4
UTH2Y). WA & AP = AT, EF FITIAZEHE 5
EEAZ ZH;(]B]— =0 E EM o]—OE] H]J_HL_EM1 }\]-84%700] }\1
d 2ERACR 2ET TFeAEE ERls) Bzt oPiD}
2 AFMs dAaE AN dAEZ BHE ATs 5 &
OVX)olA thzE(sham)a} Hlwale] AEZ7H224.5:82g vs
3072188 g, p<0.01), 8F FZYZHE S7H96.8+12.8 mg/dL vs
124.8+133 mg/dL, p<0.01), EZF SHAY F7H29.0:3.5 mg/dL vs

i

[:

46.1£7.8 mg/dL, p<0.01)2 BTt NP2

23 vasel LE FBN Fel3 Aol F wolA Bkt of

23 A=

CHEl=<| &

457 BojE AP EZo] ol 2EZA fA} ZES o
S717] skrhe AL ovlste Ao AdETK(Table 3, Fig. 1).

olet HEEN

APELe] AL QJ 171 flste] ezl dolet &
AollA CA, IP, ALPZ #4]5}9tH(Table 2).

HEZe dol= *ﬁhr«l Aol L RN F e F-E5
AF2A(29) AFEH] AA Hollx] W el e TS
RIstaA 24 A3} ol z}OI AR ATt olHet
Ade e AFELS AHES o AFEHQ)et 2}017 b e
gl o813t zlolE o) AFelME= 75“&%%2 ARE-EE Wk o]
H AN E dadR] SES AT A3 Fo717ke] H]
oA FHUths A uEel ez ddEh

Ur)\7} Xﬂﬂl‘:]cﬂ JEERE
1

W 1P 85 ke 2
Ak eSSl %&é_ Ik G & Srdis OVX
2 shams} v ste] C

QA9 [pol| A=

dL, p<0.0)E YeRiom A

A sham 7} Hlizste] £

Table 3. Change of body weight in the OVX-rats treated with KGF during 4 weeks

ol—gq X:]

RV 01‘_

o] Ago] WASHH W WA &l
} 1A =m30) W AT Eag
2101 (31) CA%} IP= W

oI5 Aol 2 R 9

(8 9+0.3 mg/dL vs 8.4+0.3 mg/

d FoZolxs BE &3l

iH

UEREA] kgt

Group 0 day 7 day 14 day 21 day 28 day Weight gain

Sham control* Mean 168.7° 185.4° 198.8° 212.6° 224.5° ss.g
SD 3.5 4.9 7.0 8.5 8.2

OVX control Mean 203.9° 2323 260.0° 282.9° 307.2° 103.2"
SD 11.7 13.8 17.8 19.3 18.8

Low Mean 202.2° 233.9° 259.4° 283.6" 307.8° 105.6
SD 16.0 18.5 22.1 25.0 252

Medium Mean 203.4° 235.5° 263.1° 286.9° 310.9° 107.5"
SD 153 162 224 234 22.8

High Mean 203.0° 234.8° 262.4° 285.6" 309.5° 106.5°
SD 14.0 18.9 223 25.1 253

*Sham operated control treated with water, OVX control, ovariectomized treated with water, Low, ovariectomized treated with KGF (Extracts of
Cynanchum wilfordii and Phlomis umbrosa Turcz. mixture of equal amounts) 30 mg/kg. Medium, ovariectomized treated with KGF 60 mg/kg.
High, ovariectomized treated with KGF 120 mg/kg. Data represent means£SD. Data values with different superscripts within a row indicate

significant difference (p<0.05) by Duncan’s multiple range tests.
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Fig. 1. Effect of KGF on total cholesterol (A) and triglyceride (B) in ovariectomized rat. Data represent means+SD. Different letters above
the error bar indicate significant difference at p<0.05. Sham control, sham operated control treated with water, OVX control, ovariectomized
treated with water, Low, ovariectomized treated with KGF (Extracts of Cynanchum wilfordii and Phlomis umbrosa Turcz. mixture of equal
amounts) 30 mg/kg. Medium, ovariectomized treated with KGF 60 mg/kg. High, ovariectomized treated with KGF 120 mg/kg.
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ALPE 9z ¥4} el 7r7|dsle] Fag J%s s & IULL vs 141.7£194 TU/L, p<0.05)=A5S g1 + AUt ©]
A2A FRAM X GHEE W5k AER 4EA %l‘ml = 9} Hlaste] AlREA FoodlM e S8 (177.9421.5 TUL,
QAL EEebA o] FojA= Al FelA w=rt Skt p<0.05)F T&FHT(180.7£22.7 UL, p<0.01)lX Z7}sh= A3
(32). B AYPoMe F2rFEE <3 o 2EZA APOZ QE} E el ol2fdt A= AREZL] Fod] oJste] ZRAE
o] OVXZolMe] ALP 40| shama} H|wsle] 7H4~(177.8+28.1 9] FHE7} Z71E19SS onjsls Aoz AgE
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Fig. 2. Effect of KGF on the uterus endometrium diameter (B, left) and weight (B, right) in ovariectomized rat treated with KGF during
4 weeks by histological examination (A). Data represent means+SD. Different letters above the error bar indicate significant difference at
p<0.05. Sham control, sham operated control treated with water, OVX control, ovariectomized treated with water, Low, ovariectomized treated
with KGF (Extracts of Cynanchum wilfordii and Phlomis umbrosa Turcz. mixture of equal amounts) 30 mg/kg. Medium, ovariectomized treated

with KGF 60 mg/kg. High, ovariectomized treated with KGF 120 mg/kg. Uterus was stained with hematoxylin and eosin for the measurement
of endometrium diameter. The stained tissues were observed by bright microscopy (scale bar=500 pm).
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Fig 3. Effect of KGF on serum estrogen level (A) and growth hormone (B) in ovariectomized rat treated with KGF during 4 weeks. Data
represent means+SD. Different letters above the error bar indicate significant difference at p<<0.05. Sham control, sham operated control treated
with water, OVX control, ovariectomized treated with water, Low, ovariectomized treated with KGF (Extracts of Cynanchum wilfordii and
Phlomis umbrosa Turcz. mixture of equal amounts) 30 mg/kg. Medium, ovariectomized treated with KGF 60 mg/kg. High, ovariectomized

treated with KGF 120 mg/kg.

=2 FA % XIUer S

A3+ F71 F AF W (endometrium)oll A doju= FAQ] H
= GaanE HH]QL—‘_— rEZAF} ZZA2HE (progesterone)
o 9Jeir 2ZEEE Aow IEA Jtk(33-34). B AFlME
fagavd b *‘fﬂi Eoll AFEAE 47 FAd & A7 F
Aol W3l Az e 54 WiE SHTozN APEH]
254 orERACR zZEE=R] RS Felsluat )
a ﬁ?%(Fig 3) shame=3} H]wsle] OVXZolA] 2}%‘*‘4 FAZE

PN
t!e —nlﬁa}_l‘
2}040

Ao Z}%’-.J ) rtq} 7li(o 71340216 g vs 0.065£0.013
g, p<0.01) HUZFS T F Utk APEE lErOEFLoﬂ*ii
BE &M ovX=dt Hlaste] ougle ZpolE vERlA ¢

ek olHg Aas APEHo] EERMNORE Zgst »1?1
ke A FHeks AU AE F Rl Ao peE,

O ©O

2ZAe=r A8 7H5A8S i—}‘ﬂ‘é}l’ L E—roﬁf’ﬂ /]ﬂ ""X}EE
2 H3E #ls] gt A dAlE FERYY 457 F
gk & JqAERI W T2 PF T HIE FRIs)
Aot 2 ﬁJﬂr = FEE shamtd Hlawste]l OVX
Zox 7} ﬂﬂ] 74222428 pg/ml vs 2.741.3 pgfmL, p<0.01)
= oM e Hs #EEA] &
Fa A E EFelal folgt
Zkom NFEAS Fog BE FAXE f

olggt Avl= WFQe} & ‘:]’—4
AYA ol A *‘“” JAERACZ L3}X
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