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ABSTRACT KEYWORDS
Effective fraction of Cuscuta chinensiswere studied using acombination Cuscuta chinensis;
of in vitro and in vivo assays. Estrogen-like activity was determined by Phytoestrogens;

Effective extracts and dose;
Uterus growth test;
MTT.

uterus growth test in low and high estrogen female model mice. Then
MTT assay of the MCF-7 cellswas conducted with the medicated serum
of the mice. Estrogen-antagonistic effect was also determined by uterus
rate of mice. 95% ethanol extracts of Cuscuta chinensisdose of 24 g« kg
1« d* after intragastric administration increased the uterusrate of immature
mice; The medicated serum of 24 g « kg* « d* significantly promoted the
proliferation of MCF-7 cells. 24 g * kg* « d! 95% ethanol extracts +
diethylstilbestrol significantly inhibited the growth of the uterus of high
estrogen model mice. 95% ethanol extracts were effective fraction of
Cuscuta chinensis. The method established is accurate, reliable, which
can be used for the further studies on the phytoestrogen material basis of

Cuscuta chinensis.

INTRODUCTION

Cuscutachinensisisonly contained in the “Shen
Nong’s Herbal Classic”, as a top grade. It isthedried
ripeseed of CuscutaaudtraisR.Br. or Cuscutachinenss
Lam, which is being recorded in Pharmacopoeia of
People’s Republic of China (2010 edition). It proves
that the Cuscutachinensishas multiple benefitsto hu-
man health. Active Components of Cuscutachinensis
have affinity with estrogen receptor, and have dud-di-
rectiona regulation on estrogen level*9, Butitisstill
difficult togaininternationa recognitionfor lack knowl-
edge of Active Components of Cuscuta chinensis.
Therefore, it’s necessary to screen the effective extract
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parts and dose of the Cuscuta chinensis with
phytoestrogen effect.

Inthestudy, Cuscutachinensiswereextracted with
water and 95% ethanol respectively. Low estrogen
model (sexually immature mice) and high estrogen
model fema emice(induced by Diethyltilbestrol) were
intragastric administrated with different extract parts
and dosage, respectively. Classical uterus growth
test237 was performed to investigate the uterine co-
efficient, after that, MTT assay!*® was used to ob-
serve the influences on estrogen-dependent breast
cancer cells MCF-7 by medicated serum.
Phytoestrogens active extract parts of C.deserticola
and dosage were obtained from the comprehensive
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analyses of in vitro and in vivo results. This result
can providenot only arational useof Cuscutachinenss
in thetreatment of menopausal related di seasesybut
also abasison the research of phytoestrogens sub-
stance of the medicine.

MATERIALSAND METHODS

Apparatus

Centrifuge TDL80-2B (Feige., China); Electronic
Analytica BaanceAR1140 (OhausInternational Ltd.,
USA); 680 Microplate Reader (Bio-Rad Corporation,
USA); Inverted Microscope | X 70 (Olympus Corpo-
ration Olympus, Japan); CO, Incubator (NBS Corpo-
ration, USA); Clean Bench (Beijing East Hal Instru-
ment Manufacturing Co., Ltd., China); Standard PB-
10 pH Meter (Sartorius Company, Germany); TL-
2000MM-111 Micro Oscillator (Jiangyan Tianli of the
Medica DevicesCo., Ltd., China).

Medicinal materials

Cuscutachinensiswas purchased from Anguo of
Hebei, and identified by Prof. Zhang Delian (Harbin
Univergty of Commerce).

Reagents

Diethylstilbestrol was purchased from HEFEI
JULIAN PHARMACEUTICAL CO.,LTD, Lot
20100920. RPM 11640 and RPM 11640 without phe-
nol red were purchased from HyClone Company
(USA). Fetd bovineserum (FBS) without mycoplasma
and chlamydiawas purchased from Hangzhou Ever-
green Biological Engineering Company (Hangzhou,
China). Trypsin, 3-(4, 5-Dimethylthiazol-2-yl)-2, 5-
diphenyltetrazoliumbromide (M TT), dimethyl sulfoxide
(DM SO) wered | purchased from Sigma-Aldrich Co.
LLC (St Louis, USA). Human breast cancer MCF-7
cdl linewasprovided by theHarbin University of Com-
merce, Research Center on Life Sciencesand Envi-
ronmental Sciences.

Animals

Sexudly immaturefemal e K unming mice (about 21
d of birth, weaned) weighing (12+2) g, were purchased
from Changchun Nationd Biologicd Industry BaseLabo-
ratory Anima Center [ SCXK-(Kyrgyzstan) 2003-0004].

Prepar ation of samplesolution

Cuscutachinensis(1kg) wascrushed, divided into
two partsequaly, marked 1, I1. 1, Il werereflux extrac-
tion with 8 times amount of distilled water and 95%
ethanal, respectively, and extraction for 3times, 3h per
time. combinethefiltrate, concetrated it into extraction.
Theextractsweredissolved in distilled water before
administeredtomice.

Diethyl<tilbestrol sandard wasdissolvedindistilled
water to suspension of 20 pg * mL.

Animal groupingand administration

According to the principle of weight balanceand
randomization, themicewereass gnedinto threegroups,
A: estrogen-like groups; B: anti-estrogen groups, C:
control groups. Each group continued to sub-group on
thefollowingbasis.
GroupA:

A totd of 80 Kuming miceweredividedinto 8 groups
(10 in every group). 4 groups were given Cuscuta
chinensiswater extractsand the other 4 groupsgiven
95% ethanol extracts, and thedosewere 3,6,12,24 g
kg !« d*(crudedruggiven), respectivey;
Group B

80 Kuming miceweredividedinto 8 groups (10in
every group). 4 groups were given water extractsand
diethylstilbestrol and 4 groupswere given 95% ethanol
extracts and diethylstilbestrol, and the dose were
3,6,12,24g « kg ! « d* (crudedrug given)+ 0.35mg *
kg !« d?, respectively;
GroupC

Themiceweredividedinto 2 groups(10inevery
group), asblank control group and positive control
group, respectively.

Blank control group

Themiceweregiven an equal volumeof distilled
water.

Positivecontrol group

The miceweretreated with diethylstilbestrol (0.35
mg e kgted?l)
Uterusgrowth test in mice

ThemiceingroupA, group B, group Cwereoraly
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administered twiceaday for consecutive4 d, morning
and evening. After administration ontheevening of the
fourth day, the micewerefasted for 12 h. Onthe next
morning, blood was collected from the mi ce eye socket
then stored at 4 °C overnight. Whole blood was cen-
trifuged at 2000t » min* for 10 min. Thenthe serum
was separated carefully, inactivated complement by
water bath (56°C 30 min), filtered from 0.22 pm mem-
brane. Thetreated serumwas stored intherefrigerator
at -20 °C; After drawing blood, the mice uterus were
removed and wel ghed immediately to get the uterine
wet weight. Calculate the mouse uterus coefficient (i.e.
uterinewet weight / body weight x 100%).

MTT assay
Cdl culture

MCF-7 cells (estrogen-dependent cells) were cul-
tured in RPM 11640 supplemented with 10% FBSina
CO, incubator (at 37 °C, 5%CO,). The culture me-
diumwasreplaced each threedays. 4 d before starting
thetest, the cellswere washed with PBS three times,
and the culture medium was changed to RPM 11640
without phenol red (containing 5% CDT-FBS) for run-
ning out of theintracellular estrogen residues.

MTT assay by medicated serum

After MCF-7 célls treated with (-)phenol red
RPM 11640 (containing 5% CDT-FBS), thecdllsat loga:
rithmic growth phasewere used for following experi-
ments. Thecdlswerewashedthreetimeswith3ml PBS
eech, dispersed withtrypsin (0.25%), then added (-)phe-
nol red RPM11640. Cdllswereseededin 96-well cul-
tureplateat adengity of 2 < 10° cdls/wdl uniformly. The
total volumeaf culturemedium perwell was 100 pl. After
24 h when the cells were observed adherent, the me-
dium waschanged to 1640 with 10% medicated serum
(estrogerHikegroups)for thefollowing culture. Eachgroup
of the test mice serum was mixed into six wells
equaly. After 72h, 20uL MTT (5mg/mL inPBS) was
added to each well for another 4 hincubation. After the
culture medium was removed, DM SO (150 pL) was
added for coloration. The plateswere shakenwith pro-
tecting from light to compl etely dissolvetheformazan
crydas. Setting zero by DMSO, absorbance (A) of each
well was measured at 570 nm by ELISA detector. Cal-
culatetheaveragevaueof A and proliferationrate (PR).

PR = (theaveragevaueof A inthe experimentd group/
theaveragevaueof Ain blank control group) x100%.

Satistical analysis

All datawere expressed asx + s, and performed
with software SPSS17.0.t test was used Statistically.

RESULTSAND DISCUSSION

Effect of different extracts and dose on mouse
uterus

In group A, 95% ethanol extracts of Cuscuta
chinensis, doseof 24 g« kg« d* canincrease uterine
coefficient of immature mouse (P <0.05). Ingroup B,
95% ethanol extractsof Cuscutachinensis, 249+ kg™
« d* + diethyl stilbestrol group significantly inhibited the
growth of the uterus (P <0.05). Theresultsareshown
iINTABLE 1

TABLE 1: Uterine coefficient of cuscuta chinensisin mice

Dosage (g-kg'-d™)

Uterus Coefficient (%)

W3 0.077+0.013
W6 0.076+0.017
w12 0.053+0.006
Group W24 0.056+0.010
A E3 0.060+0.007
E6 0.055+0.007
E12 0.063+0.015
E24 0.145+0.025*
Blank Control 0.044+0.008
Group )
Postive Control
C i ) 0.732+0.146
(diethylstilbestrol)
W 3+diethylstilbestrol 0.776+0.191
W6 +diethylstilbestrol 0.717+0.104
W12 +diethylstilbestrol 0.779+0.145
Group W24 +diethylstilbestrol 0.941+0.269
B E3 + diethylstilbestrol 0.874+0.134
E6 +diethylstilbestrol 0.760+0.299
E12 +diethylstilbestrol 0.738+0.153
E24 +diethylstilbestrol 0.699+0.051*
Blank Control 0.115+0.018
Group ]
Postive Control
0.870+0.091

(diethylstilbestrol)

W: water extraction; E: 95% ethanol extraction.
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MTT cell proliferation by medicated serum

In group A, 95% ethanol extracts of Cuscuta
chinensis, dose of 24 g « kg* « d* significantly pro-
moted the proliferation of MCF-7 cdls(P<0.05), how-
ever, compared with diethylstilbestrol, which promoted
alesser extent. Theresultsare shownin TABLE 2:

TABLE 2: Proliferation rateof C.deserticolain M CF-7 célls

Dosage (g-kg™d™) A PR (%)
w3 0.701+0.04  107.79%
W6 0.745+0.04 114.61%
w12 0.625+0.08 96.13%
Group W24 0.745+0.04  103.38%
A E3 0.669+0.05  102.95%
E6 0.630+0.04 96.95%
E12 0.677+0.053 104.18%
E24 0.789+0.076* 121.28%*
Blank Control
Group ) 0.691£0.006 100%
Postive Control
0.889+0.06** 136.77%**

(diethylstilbestrol)

Integrated thewholeanimd experimentsand MTT
assay, the result was that 95% ethanol extracts of
Cuscuta chinensis, dose of 24 g » kg « d* exerted
estrogenic effect.

CONCLUSON

Inthetest, we observed that 95% ethanol extracts
of Cuscutachinenss, doseof 24 g+ kg« d*displayed
estrogentlikeactivity ingroup A,meanwhile, displayed
estrogen-antagonistic effect in group B. Theresults
showed that: 95% ethanol extractsof Cuscutachinends
hastwo-way regulation. M echanism of dud-directiond
regulation need further studying.

Thisstudy fully combined theadvantages of invivo
and in vitro experiments, investigated phytoestrogen
activity of Cuscutachinengscomprehensively. There-
sult may provideabasisfor thefollowing research on
the pharmacodynami cs basi s on the phytoestrogen ac-
tivity of Cuscutachinends. It can offer the possibility of
Cuscutachinensisto beasubstitute source of synthetic
estrogen drug, thereby it can reduce therisks of syn-
thetic hormones.
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