Chapter II

Literature review

P. mirifica, B superba, M. collettii and P, lobata were classified into the family
of Leguminosae (Ridley, 1967; Perigkhi 1;77; Savatti, 1978; Starr, Martz and Loope,

: )in various part of Thailand as shown

ettii and P. lobata in various

part of Th 000; Smitinand, 2001)
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I Botanical background and chemical constituents
1.1 P. mirifica

The plant was a long live twining wood. The leaves were pinnately 3
foliate; terminal leaflet. The tuberous roots were varied in sizes and shapes. The
flower was bluish-purple typically legume shaped. Flowering occurred during late

January to early April. The flower contained five petals and the petals were one stand

with two keels. The pod was slende ically short or elongate, hairy or smooth,
' and dried which turn into various

color. (Smitasiri and Wungjai," 1986 ; unpublished data)

of phytoestrogens 1 miroestrol (Bound and Pope,
1990) was believed found in approximately 15 mg/kg
of the dried tuber en evens the chemical structure
was not steroid. (Ben 61). Miroestrol was recently
claimed to be an artifact l: iro 1, an unstable compound. (Chansakaow
et. al., 2001). The oth ounds, mainl and in P. mirifica were coumarins,
isoflavones, chromenes, ste@ na ecule such as protein, lipid and starch.

The list of foundhmgglg inP. n 15 shown in Table2

P, miriﬁcaBas inte

product development;TEE tubers were lo&g,—term consumed in Thailand as traditional

remedies ﬂ%ﬂ@w Ejs'n ‘%‘bWﬂp’é!ieﬂ ﬁre already applied for

P. mirifica i varied aspects ﬁ'om cosmetics to a drug for anti-menopausal treatment.
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Table 2. Summary of the chemical constituents of P. miri ica

(After Panriansaen, 2000)

f‘Category Chemical Reference
Coumarin Coumestrol Ingham, Tahara and Dziedzic, 1986,
1988
Mirificoumestan Ingham, Tahara,and Dziedzic, 1988
Mirificoumestan lycol Ingham, Tahara,and Dziedzic, 1988
Mirificoumes Ingham, Tahara,and Dziedzic, 1988
Isoflavone Daidzei Ny ngham et. al., 1986
Dai - - sham, Tahara,and Dziedzic, 1986
(da( i
tei , Tahara,and Dziedzic, 1986
ti .ﬂ‘* , Tahara,and Dziedzic, 1986,
(gemisteifi- Tug s
Kw a ,g;..r \ » Tahara,and Dziedzic, 1986
K 1 d.:’ : \ m, Tahara,and Dziedzic, 1989
Mirifici ..u‘f-‘f o ham, Tahara,and Dziedzic, 1986
(puerarid 6”4 : Stutd Ingham et. al., 1986
Puerarin J_‘:f_",.r"“ Z dihi et. al., 1957,
(dAi o ara, and Dziedzic, 1986,
m In'ghajnet. al., 1986
Puerafins6?-monoacetate 0 am %akl 989
Chromene irOestr oellet, Dofirn and Hohweg, 1904
Y p Bgund and Pope, 4,960
QWAL T LN ek i)
q €oxXymiroestrol Chansakaew et. al.,2000,
Sterol B- sitostero] Hoyodom, 1971
Stigmasterol Hoyadom, 1971




1.2 P. lobata

P. lobata was a climbing, soft, perenial vine. The deciduous leaves
were alternate and compound with three broad leaflets up to 4 inches across. Hairy
leaflets may be entired or deeply 2-3 lobed. Individual purple flower was about % inch
long. It was highly fragrant and borne in long hanging clusters. Flowering occured in
winter (December in Thailand, Cherdshewasart unpublished data) The pod was brown
Each of the seedpod contained three to ten

or black, mild hairy, rod-shaped see
hard seeds. Flowers were in blue: to that of P. mirifica, standard with

a yellow central patch, 15 n color. Pods were 4-13 cm long.

Seeds were reddish w to ellipsoid, slightly laterally
flattened, 4-5 mm Ion \ , oope, 1999; Cherdshewasart
unpublished data) h

(<400mg/kg dry weight

recent studies of P. lobat re leriphasized ffects on cardiovascular system
and alcoholism treatment. Is@;l' ssilc showed excellent clinical results in
the treatment of hypertensmn»(,Q‘fc}hé}{ here were evidences that puerarin
which was also @bl nt could reduced th ohol absorption from the

gastrointestinal sy terr

adenoreceptor antagenist in isolated

on, puerann acted as a beta-
arteries and vein ﬁl ang, Zhao and Chai, 1994),
reduced biﬁ{ flow veleeity in cerebrum@(Chen et al., 1995) and play an important

e e s Y, ) Y s s 1

acute myocﬁ!hal infraction patients (Li, Liu and Chen, 1997)

ARAINTUUNANY

§ The other two isoflavone, daidzin and daidzien, cou@ suppress voluntary

alcohol consumptlon in alcohol-preferring rat ( Lin et. al., 1996; Lin and Li, 1998) and
ethanol preferring golden Syrian hamsters (Keung and Vallee, 1998).

Not only developed for medical applications, a patent was also submitted in the
application of the plant product for ample breast that was similar to the claim derived

from P. mirifica.



1.3 B. superba

B. superba was a large size climber, with thick stem at a size of a man’s
| leg. The leaflet was acuminate chartaceous. The flowers were large with gorgeous
orange color. The peticels were three time longer than the calyx. The pods were 3-4
inches long, oblong shaped with silvery silky short hair. (Kruz, 1877; Brandis, 1990)

and only one seed was present (Cherdshewasart, unpublished data)

B. superba tub | _ @0. contain 5 groups of chemical
constituents namely: a¢ mroid glycoside, flavonoid and

flavonoid  glycosi

cAMP Phosphodi

glycoside could inhibit
ct. al.,, 2000). pB-sitosterol,

Campesterol an vere, : rted ‘to, bew the anti-inflamatory agent,
enhancing activity ) (THAL j._":‘ \-\ . ood sugar by increase insulin
secretion (Altern Me - m*i.‘\ esterol and stigmasterol might offer
protection and treatment for-the ST n.gancers Awad and Fink, 2000) such as
colon (Awad, Chen, .\ lormen et. al,, 2001), prostate (von
Holtz, Fink and Awad, 1 iam and Kim, 2001) and breast cancer

(Awad, Downie, and Fin ﬁ':fl‘¢ : vnie, Fink and Kim, 2000; Awad,

Williams and F ik, 2001) —\3
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Table 3. Summary of the chemical constituents of B. superba (Raksilpa, 1995;
Yavada and Reddy, 1998; Roengsamran et. al., 2000)

.Category Chemical

Carboxylic acid | Straight chain carboxylic acid (C32-Cae)

Steroid Campesterol, stigmasterol, B-sitosterol

Steroid glycoside B-sitosteryl 1-3-0-B-D-glucopyranoside,
i steryl 1-3-0-B-D-glucopyranoside

Flavonoid

- %My 0-4’-methoxyflavone

Flavonoid glycoside 5" difydfoxy=4’ -methoxyflavone-7-0-B-D-

1.4 M. colletti

M. collettii wés aflagge woody climber, 3 height scattered by stems
in evergreen forest. Mhefdeave q ifoliatey 12 4-8 by 2-4 inches sparsely
hairy, entire margin; pgtio ng, b
the stem up to 12 inches ong wi - govered with brown rough hair and unite
into a bell-shaped tube. The =

.-,..-r.-"‘,’.-' b
were two bundleﬁThe pods were liﬁﬁﬂ

(Pengklai, 1977) D |

3 interested chemical

constituent mm ﬂ ELYI jm wlnj The median inhibitory
50 Eﬂo phodiesteraSe inhibiting efféet were found to be

ﬁ!rﬁ‘ﬁ ﬁg i: pijl 3&/ ggm%l g.]‘aaﬂﬁl) The effect of

phytoestrogens kaempferol and qucertin, on mammary cancer cell culture was
analized conducted. Hopeaphenol was reported to be highly cytotoxic on KB cell line
(an epidermal carcinoma of the mouth) with ICso value of 1.2 pg/ml (Ohyama et al.,

1999). The in vivo study indicated that M.collettii affected the reproductive system by

causing the abnormality of spermatozoa (Wutteeraphon et. al., 2001)




I Phytoestrogens

Phytoestrogens were plant-derived compounds with estrogen-like bioactivity.
The compounds could regulate gene expression mediated by an estrogen responsive
clement (ERE), in a manner either agonistic or apparently antagonistic to
17B-estradiol, as a result of binding to estrogen receptor (ER). (Clarke et al. 1996;
Murkies, Wilcox and Devis, 1998; Stahl, Chun and Gray, 1998). The use of some

plants in traditional medicine and remedy could show evidence on their estrogenic

effect. As described above, P / used as a rejuvenant and aphrodisiac
purpose (Murkies, Wilc ell as a crude drug for memopause
symptom treatment ( ﬁ, 2000). The consumption of diets

containing large ZENS, such a?soybean and its products, were

associated with a
1994).

Was a potent source of coum %&e mestrol) (Murkies, Wilcox and Devis, 1998 and
USDA, 1999) () :

2.1 SourcésE phytoest

Ph tﬁe&fo@dﬂ E"%‘%:‘w E}n'tq iﬂu@;g beans, peas, clover

sprouts, alfalfa seeds, flaxseeds anc&,tea (USDA, 1999) or even in ﬁgbbage. (Juet. al.,

=
200&%‘ sm p%!ﬁd%ﬂﬂ\ﬂsﬂ)%at@gh content of
geni qi I:‘ld e ]ﬂjzma § also reported to contain high amount of

isoflavones . (Cherdshewasart, unpublished data)
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2.2 Effects of phytoestrogens on cancer

Phytoestrogens, especially isoflavonoids, were considered as anti-tumor agent.

They might reduce the risk of development of many cancer types such as breast
cancer. (Pagliacci et. al., 1994: Barnes et al, 1996: Peterson et. al., 1996 : Zawa and
Duwe, 1997 : Constantinou et. al., 1998), colon cancer (Agullo et. al., 1996; Deschner
et. al., 1991; Kou, 1996; Kou, Mote - and Lin,, 1998; Pool-Zobel et. al., 2000),
1990), th cer (Horn-Ross, Hoggatt and Lee,

hi éls 2000; Steiner, Raghow and

Neubauer, 2001; Strom ez, @hs1999), gervi 'xfrﬁ( ang et. al., 2001) and uterine

cancer (Newbold et. glg* ) vr,'v. . '!u "~‘5 hat estrogen was related to breast
tumor growth (Shafie,J980) an f soya phytoestrogens decreases
ovarian hormones (17035t v 1_; ) (L ef. al., 2000). The case-control
study in breast c@ -reased excretion of some
phytoestrogens was

(Ingram et. al., 1997).

-eduction in breast cancer risk

The effects of phytoes (1% s
o .r-"r "U" s

= -y s

<t cancer were mostly emphasized. Many

phytoestrogens could 1 jon of he estrogen receptor positive

(ER") 5\} -------------------------- 7D-but-atso showed the proliferation
effect. (as summariﬁd ir '

ﬂUEJ’JVIEJV]‘iWEJ’]ﬂ‘i
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines.

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

A .-J
= 9 ﬂesults

Reference

not described 7 e ‘ -. . finity to SBG =27%
,/Z;;V“

sdl e tumor cell proliferation.
?dz’ esulted in rapid ER

Martin et. al., 1978

h in dose dependent

. after 72 hr. of incubation.
¢ 'blted DNA content decrement
mentation characteristic of

X

Chemical Cell Dosage
Genistein MCF-7*
MCF-7* 0,1,5,50, 500
puM/L
MCE-7* 10°-10°M M)

Pagliacci et. al., 1994

cd growt at lower concentrations
¢ (10°® lOQ_M) but inhibited growth at higher

AU wmmfm ﬁhng 0ER

ﬁ gclgiﬂ Jggﬁeﬁ? m Gﬁaao&jer than each

Wang et. al., 1996
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Table 4. Summary of the study of the effects of phytoestrogens on br

t cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line \\ /eceptor breast cancer cell line)

_.J

Chemical Cell Dosage
Genistein | MDA-MB-231** | 107-10° M
(continued)

Reference

d treatment.

Wang et. al., 1996
(continued)

MCEF-7*

MDA-MB-231%**

0,0.01,0.1, 1,
10, 50, 100 uM

0,0.01,0.1, 1

asic effect
hesis at 0.01-10 ;,LM
DNA synthesis at >10uM

A synthesis
heentration (10

> »U.1, 1, “l=  Inhibited DNA is at high
10, 50, IO(ﬁw ﬂ ’J ‘ﬁoﬂ (ﬂ\&ﬁ:‘ ﬁ ulation shown

a.ny concentration

s nanas

Wang and Kurzer, 1997
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

x B

Reference

Chemical Cell
Genistein | MCF-7* 1, 10, 100 nM 1, 10,
(continued) 100 uM
MDA-MB 468** | 1,10, 100 nM 1, 10,
and HMEG** 100 uM
Q
T47D* [T f

1,10,100nM 1, 10,
100 uM )

100 nM-ZOpI@' ug
100 pM &+ 0.3 1M E;

ol 10nM to 10 pM
1bited at=>20 uM

=y o/
AP Gprt 21201
- _ Gerfistein had litle effect ontthe growth-

| dbmadieticds et ver the

effects .3 1l
concentration range from 0.3-10 nM (
but was slightly inhibitory to E; action

from 80-300 nM

Zava and Duwe, 1997

€l



Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estro gen receptor breast cancer cell line)

a7

N Wf

Reference

Zava and Duwe, 1997
(continue)

Chemical Cell Dosage ____..- Results
Genistein | T47D* 1,10,100nM 1, he d .7!% ’sponse curve was shift 1 log to
(continued) 100 uM + 1 de gight (from genistein only curve)
v TAM ‘
1,10, 100 nM 1,404 £ £ TTie dose-response curve was shift 2 log to
100 uM + 100 > (rom genistein only curve)
MCF-7* 0-100 p mol/L ated growth at low concentration

MCF-7* nude mice
xenograph

tbut inhibited growth at higher
) d6se dependent manner.

5

DH
-

ﬂ u 8 . 9{] @%e%‘wc%aﬂ%nﬁated in

response to the treatment

a1 he membrane protein
ally expressed after the

g
§ >
g

0 SHTRN NS O AR B A e

potential.

Constantinous et. al., 1998
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

,_-r Results

Reference

Constantinous et. al., 1998
(continued)

Chemical Cell Dosage
———
Genistein | MDA-MB-468** | 0-100 p mol/L . yed more efficient in
(continued) B-468 cell growth than
0 stlmulatory effect.
differentiated in
reatment.
MDA-MB-468** 30 p mol/L ells tumorigenic
nude mice
xenograph
MCEF-7* 0.5-20 uM

aused dose dependent
inhibition at high concentrations.

ﬂumwwmm

Miodini et. al., 1999
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estro gen receptor breast cancer cell line)

Chemical Cell Dosage
Genistein | MCF-7*, T47D*, 040 pg/ml+10
(continued) | 549* ‘

= Results

Reference

orowth at lower
(1-5 pg/ml) but inhibited

regulation of ER
1 dose dependent manner.

2, increased ERE-
ower concentration

activity at.

(<20ug/ml).

F—9
EJh Iﬁmﬁ both low and
- oncentrations ahown decrement of

“ERE-CATactivity. &/

st concentrations (20-40 p

Shao et. al., 2000

R TATI M NT TIETR e
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

W
‘ /4 Results

Chemical Cell Dosage
Genistein | MDA-MB-231%*_
(continued) | and
' MDA-MB-468%**

Reference

at high concentration

vith no stimulatory effect
ation.

1ve effects are estrogen

gnaent.

040 pg/ml + 10°NLEs A" ;“\\
2 x \\

oy ect on PTK activity
effect on ERE-CAT activity.

MCF-7* nude mice
xenograph

Shao et. al., 2000
(continued)

15, 150, 300 ppm
suplemented in diet

ation was greatest in

1osage 150, 300 ppm resulted in
: pS2 expression

imals given 150, 300 ppm.

Allred et. al., 2001

ﬂ‘lJEJ’J‘VIﬂWﬁWU']ﬂ'ﬁ
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)
(* = Estrogen receptor positive breast cancer cell line, ", Wf//m receptor breast cancer cell line)

——

Chemical Cell Dosage
Daidzein MCF-7* 10°M
MCE-7* 0.01, 0.1, 1, 10, 5
100 uM
0.01, 0.1, 1, 10, 50,
MDA-MB231** 100 pM LA

H 4

esults

Reference

\\ ration was 79% of that seen
’%x\

Sathyamoorthy et. al., 1994

Ly yed bipl \‘ effect.
, _Inds ;,5_ d DNA synthesis at 0.01-10 uM but
- /inhibife “synthesis at >10 uM.

hesis at high
o stimulation shown

Wang and Kuzer, 1997

MCF-7*and MDA-
MB231**

RIA4N

F—
T e o

gffect at higher concentration.

PO NNTIVE VRS

Constantinou et. al., 1998

81



Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, ¥*= Estrogen receptor breast cancer cell line)

\n

Chemical

i

Cell Dosage 2 Results Reference
Coumestrol | MCF-7* Not described. at ing affinity to SBG = 14% Martin et. al., 1994
omp 2
2 ‘ tumor cell
olifer:
. + Comipete 2, resulted in ER
Lotk
BEEs |
MCEF-7* 0.01,0.1, 1, 10, 50, f - <iShow-biphasic effect. Wang and Kuzer, 1997
100 uM VT NA synthesis at 0.01-10 uM but
< hank A synthesis at >10 pM.
MDA-MB231** | 0.01,0.1, 1, 10,30, ynthesis at high

100 pM

concentration with no stimulation shown

A el I TSRS

ARANTAUNNINGIRY

61



Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

Results

Reference

owth stimulation.

Sathyamoorthy et. al., 1994

B3 was unaffected to the
\ uercertin.

So et. al., 1997

Wang and Kuzer, 1997

d gell growth at 20 pM

Zava and Duwe, 1997

Chemical Cell Dosage ?
Quercertin | MCF-7* [10°M
MCF-7* 5.2 pg/ml (ICs
+ 100 nM E,
MCF-7* 0.01,01,1,10, 5
100 uM
MDA-MB231** 0.01, 0.1, 1, 10, 50,
100 pM
T47D* 100 nM-20p.
MCF-7* 0.5-20 vM

- Did not inﬂuence'?!!L 11 growth up to

2 5 pMﬁamd dr aﬁ%y inhibited growth
m;m#

- IC50—49},L

Miodinet et. al., 1999
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **= Estrogen receptor breast cancer cell line)

\Q‘\\\ ’Jd Results

Chemical Cell Dosage o Reference
Kaempherol MCEF-7* 10°M %/-E _, P \- eratlon was 66% of that seen | Sathyamoorthy et. al., 1994

MCF-7* 0.01,0.1, 1, 10, 50 ed biph effect. Wang and Kuzer, 1997

100 uM DN ynthesis to 225% of

b and inhibited DNA
concentrations

MDA-MB231** 0.01, 0.1, 1, 10, 50, 1.4 1§} 'DNA synthe31s at high

100 pM oncentrat o stimulation shown
T47D* Zava and Duwe, 1997

100 nM-20 Ffu ? w gl\l/lﬁk%@% b)ﬁeﬁ %1 growth at 20 uM

u;.)B

waaﬁﬂim URIANYA Y
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Table 4. Summary of the study of the effects of phytoestrogens on breast cancer cell lines. (Continued)

(* = Estrogen receptor positive breast cancer cell line, **

Es en receptor breast cancer cell line)
S

—

Reference

Sathyamoorthy et. al., 1994

Chemical Cell Dosage ""'--.g, Results
Others MCF-7* Equol 10° M / / 9&3‘\\‘ . eratlon was 79% of that
MCF-7* Galangin 4.2 pg - The ada Ez was unaffected to
Baicalein 5.3 pg/mg sell tre with these flavonoids at

‘Hesperetin 12.0 g i/ | = thei 1Cso Goneentration.

Naringenin 18.0 pg’/ml

Soet. al., 1997

MCF-7* nude mice
xenograph.

Genistin 750, 1200 - eascd tumor growth, pS2
ppm. Supplemented in-={ = ston.and cellular proliferation

dlet k = Bwammm——— —;,:rj te tin fI‘OIn the diet
L .

Y iu 4 gression.
| ' Iﬂ

Allred et. al., 2001

ﬂumwawswmm
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III The interaction of phytoestrogens with estrogen receptor
3.1 Estrogen receptor

Estrogen receptor (ER) was first found in the rat uterine (Jansen and Jacob,
1992). ER was categorized into a group of nuclear hormone receptor, the group of

hormone-activated transcription facto at could initiate or enhance the transcription

element. (Green et. al., 1986: Greene

et. al. 1986) The first t pe-of ER w cons1sted of 595 amino acids that

separated into six et al., 1987)

The secon | fi prostate complementary DNA
(cDNA) library ER$. ., 1996) The ERP protein

consisted of 485 ( . yarate ional regions.

Both ER sub ed”’mal 5 m les in the reproductive system
stem (Makela et al., 1999);
development (Cassanovg#e‘té@f: ,» roduction-related behaviors (Ogawa
et. al., 1998) as wellas the r of anger (Ediger et. al., 1999)

3.1.1 The Jstribution of ER

Boﬂ WUINLNIY Blubl 18 e oy et

cardlovascu ar system, central nefvous system, ggproductive system, gastrointestinal

AT BI Dl Fhid 2 b et ron o

tissue type. For example, ERa was found predominately in the reproductive system
(Gustafsson, 1999) whereas the gastrointestinal tract was bared only ERP.
(Foley et. al., 2000)

The ratio of ERa. and ERP might be important in determining the

susceptibility of a tissue to estrogenic-induced carcinigenesis. (Gustafsson, 1999).
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The changes in the ratio of ER subtypes could help to predict the pathological state
of the tissue such as colon. (Foley et. al., 2000), myometrium (Benassayag et. al.,
1999) and breast (Gustafsson, 1999).

3.1.2 Functional region of ER

The six functional regions of both type of ER had been defined based on the
T) In each area (A-F region). (Macgregor and

///

putative functions that were cont
Jordan, 1998)

A/B E F

AF-1

HBD/AF-2 C-terminal

Figure 1 Schematig's

ranscriptional AFs presented in
activated transcription in a cell and

=k was not discovered during the early

fki4 Hg@ Vo) N A T om0

ditherization domain, I;he DBD was the most consei\_qed region in the
W gal f@oﬁ 11%%143 ﬁ Hﬁ};a %} of two zinc
q & ich were the essential components of the ER. When the ER
was lack of the DBD, it could not bind to DNA both in vivo and in vitro
(Kumar et. al., 1987; Kumar and Chambon, 1998). Another basic
requirement for DBD activity was the heat shock protein 90 (molecular
chaperone). This protein bound to ER molecule and resulted in the ER
con'formatidn change into the inactive form. DBD could not bind directly

to DNA (Chambraud ez. al., 1990).
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3) D region

The D region was the hinge region. When the ER conformation change,
this region would swing in and out to bear DBD to bind to DNA.

4) E region

The E region was ing domain (HBD), which contained
AF-2 ligand-det ndent | (e cific, heat shock protein binding
function, ha — hinding spendent) and the dimerization
domain. The HBD.Was it ble for ligand recognition because it
controlled tramScript B S ic » slective manner. The HBD
worked t0ge £ fid JBD d he heat, shoek protein. (Macgregor and

Jordan, 1998) 4
5) F region

The F region was ! ~termifit acgregor and Jordan, 1998)

71.:{[! and DBD of both ER
subtypes indicated that DBD S cd@gmn (97.5% conserved). It

The compaii:

should implied that lioth ER subtypes might regulate the same gene. In contrast,

HBD was %g R subtypes might be
different indts a 1lﬂﬂmmcﬂxm&s AF-1 site was the

these twe' receptors might
1naw:j ﬂﬂﬂfmﬂrﬁﬁ%ﬂ ﬁﬁ} st fsson 1999)

(Flgure 2)
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A/B C D E F Region
AF-1 DBD Hinge HBD/AF2 C-terminal ERa
15.5 97.0 30.0 59.1 17.9 ERB

Figure 2 Comparison of the primary structures of human estrogen receptors (hERo

oh th e ¢ | membrane and bound to ER
g \ on of the heat shock protein. The ER

A\

conformation was od 10 : \ E\. phosphorylation. The hormone-

(Headley, 1996) whicli'rest

receptor dimerization” was subsequently. oc e The dimer bound to EREs

represented in the pronioter ifegion o rogen-activated genes and resulted in

activation of the transcription (Notr
s e A

R ——
e

(— Y]

3.1El Signal transduction of ER m
o

‘o
B ?s P nﬁmﬂnaﬁﬂmmﬂ regulator which
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1) Hormone responsive element (HRE) pathway. (ER - DNA

interaction)

This classical pathway was also described in 3.1.3. When estrogen bind to
ER and formed estrogen-receptor complex, this molecule would bind to
another one estrogen-receptor complex and formed a dimer
(Dimerization). The dimer bound to DNA at HRE and subsequently

trigger transcription.

2) Activator protein-1 (A 1 . (Protien - protien interaction)

AP-1 protein, Fos and Jun. This
| eptor complex and formed a

-1 element and activate

Due to the fact that ’5' .- cribed as a nuclear transcription, this
function was depend on the assoeiation with priate-ligan that bind to an ERE
or AP-1. The ER Wes_capable 10 bind- Soveral-strmeturail iverse compounds with
different affinities . arti al., @96). Some phytoestrogens

such as coumestrol,“genistein and kaempferol could compete stronger with E, for

binding to Eﬁ tgij ﬂ%ﬁ ﬁuﬁrﬁa%‘fw Ejeﬁ[ ﬂilﬁerin, 2000)
Y ¢ o uaEi'
uld ‘media ie 1 ays. When
si gn%mjeﬁm g-ggmg Eﬂ%ﬂt@ay. The binding

at AP-1 site would occur, in the presence of estradiol and phytoestrogens. ERa, was

activated to transcribe whereas ER transcription was inhibited. (Paech et. al., 1997)
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3.3 Selective estrogen receptor modulators

Selective estrogen receptor modulators (SERM) or estrogen analogs
(previously called “anti-estrogen™) were the agents that could maintain the benefits
of estrogen but avoid the risk of estrogen. They were the additional choices for
woman who was at a risk of diseases associated with chronic estrogen deficiency or
those who was interested in using medication for overall health maintenance after
menopause. Some of these agents could act as antagonists in human reproductive

tissues, with partial agonists on the skelgtal system and on serum lipoproteins. Each

agent had its own unique acti ) fative and qualitative variability in its
agonists and antagonis forent_target tissues The mechanisms
involved with differen 1fferw receptor subtypes, different
conformations produce en W to the estrogen receptor
(Cosman and Linsay ERM were Tamoxifen and

Raloxifen. It was yioestr ens shor me hints to act like SERMs.
(Diel et. al., 2001) '

A SERM could b1 ERokal d the complexes could exhibit
recruit co-activators or c‘% ;7 ihe complex might be homo- or
hetero-dimerized ﬂd modulated genes Tay RE apd AP-1. The different in

estrogenictity. It w- now clea n program the shape of the ER

complex. Then the co—actlvators or co-repressors could bind to a SERM-ER
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Since dietary phytoestrogens from soybean were claimed to be the alternative
choice for hormonal replacement therapy (HRT), cancer prevention and treatment.
The other phytoestrogen-rich, P, mirifica might exhibit the higher potential to use in
the same purpose. In addition, P. mirifica and B. superba herb products were
available in the markets whereas their effects on cancer were still uncleared. The
study of the effects upon some human cancer cell line would provide the evidence in
vitro and thus resulted in a confidence of the consumers to make a choice on these

products.
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