Chapter 11

Literature review

P. mirifica, B. superba and M. collettii were classified into the family of

Leguminosae. The common name for these plants was varied in various part of

|
/[%)nd M collettii in various part of

Thailand as shown in Table 1

Table 1. Common name of P.

Thailand (Panriansaen, 20 2 —
Species n ~ Location
P. mirifica 3 - ortheast Thailand
wao K
:Iﬁ::. '!I‘mi
. Po " : “ \ Kanchanaburi
P Fill, 5
B. superba - iraa, - Central Thailand
M. colletti: - Tao = - Loei
e
-4 Be yanchaiaburi (Karen)
“hiengmai
a - Makhomratchasima
- rSaba Ling o - Kanchanaburi

E I %ﬂg%m 5 Thailand
Fq'iju -~ Mak Ba Luem am”w E'!:q'(gt-jlhﬁghai
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I. Botanical background and chemical constituents
1.1 P. mirifica Airy Shaw et Suvatabandhu

The climber tuberous 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 leéﬁine shaped. Flowering occurred
during late January to‘early April. The purple flower contained five petals and the

petals were one stand with two keels. T‘ was slender typically short or elongate,
hairy or smooth, including 1- nging T

Ily matured and dried which turn
into various color. (Cherds%unpubhs

f /
There are at leay(

{nmf }&at\were classified into a group
a}\was mere,gtrol (Bound and Pope, 1960),

compounds, mamly found in P. Jﬁ!nﬁc v
sterols. The list of found chemlc"afﬂn—l’ mlﬁlbemus root was shown in Table2
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P. mmfcal as-inteiesting not-only-in term ot research but also in term of

product development. -‘[-‘he tubers were long- d in Thailand as traditional

remedies (Suntara, 1 ) The cllmcal trail to evaluate the estrogcnic effects of the

improved th EI ﬁ ch as hot flushes,
frustration, sleep disorder, skin dryness, high bloloolesterol ohggmenorrhoea and

i SRR 10 TS5 B i,

skin irritation test and applied Draize test revealed no meaningful allergic

response.(Cherdshewasart, 2003)



Table 2. Summary of the chemical constituents of P. mirifica
(After Panriansaen, 2000)

Category Chemical Reference
Coumarin Coumestrol Inghart_}, Tahara and Dziedzic, 1986,
1988
Mirificoumestan Ingham, Tahara,and Dziedzic, 1988
Mirificoumestan gl{?\ [ 1 Ingham, Tahara,and Dziedzic, 1988
Mirificoumestan hydrate agham, Tahara,and Dziedzic, 1988
Isoflavone Daidzein = - et. al., 1986
———
| Ingham, Tahara,and Dziedzic, 1986
Y H'\x
-4 \ h\Inghzﬁt,.&hara,and Dziedzic, 1986
gham, Tahara,and Dziedzic, 1986,
\ -
AN
- ©, | ngham Qahara,and Dziedzic, 1986
7, Ingsrr? Tahara,and Dziedzic, 1989
Mirificin 2 |k Tahara,and Dziedzic, 1986
gham et. al., 1986
Ingham et. al., 1986
era ;1989
AT ﬁ‘%‘l ANWHINT
Chromene  § Miroestrol Schoeller, Dohmn and Hohweg, 1904

L
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Deoxymiroestrol

Chansakaew et. al., 2000

Sterol

f3- sitosterol

Hoyodom, 1971

Stigmasterol

Hoyadom, 1971




1.2 B. superba, Roxb.

B. superba is a large size climber. The leaflet is acuminate chartaceous.
The flowers are large with gorgeous orange color. The peticels are three times longer
than the calyx. The pods are 3-4 inches long, oblong shaped with silvery silky short
hair and only one seed is present (Cherdshewasart, unpublished data)

B. superba tuberous root v'vas‘ found to contain 5 groups of chemical
constituents namely: carboxylic ac roid, steroid glycoside, flavonoid and
flavonoid glycoside (Thanatip, \@w flavonoid glycoside could inhibit
cAMP Phosphodiesterase (Roen al., 2000). B-sitosterol,

campesterol and stigmas re rt

dtobe the anti-inflamatory agent,
enhancing activity of T- f d sugar by increase insulin
7 ight offer protection and
treatment for the commo : _ w\and breast cancer (Awad and

teasuperba crude appears to

e ey
Table 3. Summary of the chemlg'i'l-i'onstx uel '7 of .

-w"'n'
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.Category

Carboxylic acid o Straight chain carboxylic acid (C22-Cas)

Steroid mﬂg I 2 I 5‘ 1{ mt Ef gﬂsnﬁw-af)stcrol

Steroid glycos‘@ﬁ ste 3; IFSI -D-glucopyranoside,

St masteryl 1- 3&% -glucopyranoside
gla lf'Lj‘"\ 0l

Flavo nd :1-87 5. teitydro-47 "Hh@ﬂ*i"m

Flavonoid glycoside 3-5’-dihydroxy-4’-methoxyflavone-7-o0-3-D-

glucopyranoside




1.3 M. collettii, Lace.

M. collettii is a large woody climber, 30-40 m height scattered by stems
in evergreen forest. The leaves were trifoliate; leaflets 4-8 by 2-4 inches sparsely
hairy, entire margin; petiole 5-10 cm long, base stout. The flowers were hanging on
the stem up to 12 inches long with 5 sepals covered with brown rough hair and unite
into a bell-shaped tube. The petals were blélckish-purple pea-like shaped. The stamens

were two bundles. The pods were linear-oblong shaped up to 16 inches long. The

seeds were hard and flattened. The flo 'r/ ere blooming during January to March
(Cherdshewasart unpublished).. \ .\‘ ‘ /)/ 7

‘4

The whole stem of llettii was fou contain 3 interested chemical
constituents namely: Ka ol Q1 ede i’Qndmol. The median inhibitory

concentration (ICsq) for iesterase inhibiting effect was found to be
281.83, 80.91 and 22.75 espek ﬁxﬁﬁ( §§amran et. al., 2000). The in vivo
if affete tlw ctive system by causing the

EEEs: -
) %
Phytoestrogeﬁ are the sroup of no idal

structure similarity t0-naturai-animal-estiogens;

hemicals naturally that

uchi-as-estradiol, and estrogen-like
bioactivity. The comgl;nds could regulat sﬁn mediated by an estrogen
|

responsive element (ERE), in a manner either agonistic or apparently antagonistic to

17 B-estradio if ﬁ i tr%f C (ER). (Murkies, Wilcox and
Devis, 1998).%1I S ﬁﬂma tﬂl ﬁmiﬂﬁemedy could show
evidence on their estrogenic effect. The consumptien of diets containing large amount
of pitelbbecn¥iel] = soypfah ol dinkd dalf plocicts laf be assocaed
with 105¢ risk of breast and prostate cancer, (Strauss et. al., 1998). It could also prevent

other estrogen-related condition; cardiovascular disease, menopausal symptoms and

post-menopausal osteoporosis (Messina et. al., 1994 and Strauss et. al., 1998).



Base on their chemical structure, phytoestrogens are divided into 3 main
classes; namely isoflavones (e,g. genistein, daidzein) coumestans (e.g. coumestrol) and
lignans (e.g. enterolactone). A single plant often contains more than one class of
phyrtoestrogens for example, soybean was found to be rich in isoflavone (genistein
and daidzein) while its sprout was a potent source of coumestan (coumestrol)
(Murkies, Wilcox and Devis, 1998 an.d USDA, 1999)

2.1 Sources of phytoestrbgens
Phytoestrogens could be fo ne ] w lants including beans, peas, clover
sprouts, alfalfa seeds, flaxseeds and tea or even in cabbage. (Ju et. al.,

2000). Th f w
s e most famous yt stro.

reported to contain high am

ybean P. mirifica was also

»hewasart, unpublished data).

2.2 Effects of
Phytoestrogens eventive chemical against
various cancers. They mig nt of many cancer types such
as breast cancer. (Pagliacci 1S 996: Peterson et. al., 1996
Zava and Duwe, 1997: Constarﬂ’hm colon cancer (Messina et. al
1994), prostate cancer (Stcmcrw-%ghﬂw r, 2001). The case-control study

in breast cancer patietits showed that th increased excreti »f some phytoestrogens

was associated with ‘ (Ingram et. al., 1997).

The cﬁﬁs of phﬁoﬂtrﬁns on breast'cancer were mostly emphasized. Many

phytoestrogen hu ﬂlap f&ltw § w %l} qﬂ%mr positive (ER")

mammary canéﬂ’ cell line, MCF-7 and T47D at hlgh dose but also showed the
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Reference

tumor cell proliferation.
esulted in rapid ER

Martin et. al., 1978

wth in dose dependent

after 72 hr. of incubation.
© ibited DNA content decrement
ar fragmentation characteristic of

Chemical Cell Dosage
Genistein MCF-7* not describg
MCF-7* 0,1,5, 50,500
pM/L
MCE-7* 1, 10,
10, 10 ‘

ﬂUEJ’Wl

Pagliacci et. al., 1994

SUULalCa - Zrowiil. al

nM — 10 uM but
=10 uM

m gro@-l stimulation (0.1 -1
uM) was equal to that of estradiol at 1 nM.
- pS2 level in the growth medium was rose

2w o etikg e

/s

Zava and Duwe, 1997
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Table 4 (Continued) Summary of the study of the effects of p “ i ogens on breast cancer cell lines.

(*Estrogen receptor positive breast cancer cell Es . Dgen re _' ptor negative breast cancer cell line)

Chemical Cell Dosagg , w 7 Reference

Genistein MDA-MB 468** | 1, 10, 100nN anistein .-\. : fect or was slightly | Zava and Duwe, 1997
(continued) | and HMEG** 100 uyM / { inhil 0 nM - 1pM

T47D* 1, 10, 1001} - (Incteased growth from 10nM to 10 pM
100 uM “butinhibited growth at >20 pM
100 nM-20p ed cell growth at 20 pM

1, 10, 100 nM _@R” cnisteintbad little effect on the growth-
100 uM +0.3 "M E - roting

1 -
1, 10, 1002\4 1,10, |-

The dose-responsé urve was shift 1 log
l(ﬁM + 1 MM, to theright (from genistein only curve)

umwﬂmwmm
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n breast cancer cell lines.

Table 4 (Continued) Summary of the study of the effec
r negative breast cancer cell line)

(* Estrogen receptor positive breast cancer

I%itro

Chemical Cell Dosag ///% esults Reference
Genistein | T47D* 1, 10, 100'nMA, / ‘ .“?‘ o 1se curve was shift 2 log to | Zava and Duwe, 1997
(continued) 100 uM + 100 aM/ rom genistein only curve)
AN
MCF-7* 0-100 p ol | :' owih at low concentration | Constantinous ef. al., 1998
, *9 ( T‘l \\ inhibited growth at higher
r ‘i’, entrations in dose dependent manner.
— nole/ L
s ipid and the membrane protein
were optimally expressed after the
‘;_-,..-? erentiated in
cas
MCF-7* nude mice |30 pm Diminished the eells tumorigenic
xenograph ¢a potwial.
L] i i N
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Table 4 (Continued) Summary of the study of the effects of p 1)

(* Estrogen receptor positive breast cancer cel

Chemical Cell

Genistein | MDA-MB-468**

(continued)
MDA-MB-468** 30 p mol/L
nude mice
xenograph

. T

ens on breast cancer cell lines.

ptor negative breast cancer cell line)

!—

. Results
s

Reference

d'more efficient in
\-MB-468 cell growth than
ith no stimulatory effect.

1 Mo ",,:‘
¢ differentiated in

Constantinous et. al., 1998

MCF-7*, T47D*,
549*

orowth at lower concentrations

.y
7™

) 'ted growth at higher
0-40 pg/ml).
v"?‘\‘u gulation of ER
vel in dose dependent manner.
Anti-proliferative effects are estrogen

dependent.
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Table 4 (Continued) Summary of the study of the effects of phytoes

E !f. /4 tor negative breast cancer cell line)

(* Estrogen receptor positive breast cancer cell Q'i\

on(

Chemical Cell
Genistein | MCF-7*, T47D*, 040 pg
(continued) | 549*

*'_”', (<

ens on breast cancer cell lines.

‘_""ﬂesults

Reference

: "‘ PTK activity in Phenol Red

np-regulation of pS2 and
A at high concentration
ence of E,, increased ERE-
ly at lower concentration

-k 1: - -L of E2, at both low and

entrations shown decrement of
activity.

ibited growth at high concentration

with no stimulatory effect at
O

L - o/

- Showed no effect on ERE-CAT activity

AUEINENINGINT

&; ects are estrogen

cd no eﬁ'@ on PTK activity

Shao et. al., 2000
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Table 4 (Continued) Summary of the study of the effects of phy

(*Estrogen receptor positive breast cancer cell li

s on breast cancer cell lines.

tor negative breast cancer cell line)

Chemical Cell Reference
Genistein | MCF-7* nude mice | 15, 150, lon was greatest in tumors of | Allred et. al., 2001
(continued) | xenograph supplemented i 50, 300 ppm.
diet. 00 ppm resulted in the
Daidzein MCF-7*and MDA- | 0-100 umg 'ﬁ*tory effect at low Constantinou et. al., 1998
MB231** ion but show growth inhibitory
oncentration.
induce cell differentiation.
Quercertin | MCF-7%* 5.2 pg ion of W unaffected to the Soet. al., 1997
+ 100 nM ith qucrcertin.
b ‘
T47D* 100 nM-TOEM Markedly inhibited cell growth at 20 pM | Zava and Duwe, 1997
F-§ Q
Sl a3 aa B ame o o T W
il I L 5 i
& - |
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Table 4 (Continued) Summary of the study of the effects

(* Estrogen receptor positive breast cancer

Estr:

I'CS
e n

.FH

.d'“l Firi

Chemical Cell D
Others MCEF-7*
10",10™10
107,10°,
f r! B ;
.I“'.I' f
MCEF-7* Galangin 4.2 pg/

Baicalein 5.3 pg/;

R

n breast cancer cell lines.

r negative breast cancer cell line)
[ R —

,.\

Reference

D0-fold more potent than
stimulating an oestrogenic

d stimulated the growth

U d stimulated the growth

=11s in a concentration-

- -u manner

Sathyamoorthy, N. and
Wang, T.T.Y., 1997

d1 on of E; was unaffected to
l treated with these flavonoids at
oncentration.

MCF-7* nude mice

xenograph.

Hesperetin 12 01fg' o .
Narué%m il
i 1750 Bl Jr y §

Soet. al., 1997

mor growth, pS2

Allred et. al., 2001
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III The interaction of phytoestrogens with estrogen receptor

3.1 Estrogen receptor

Estrogen receptor (ER) was a family of hormone-activated transcription
factors that can initiate or enhance the transcription of genes containing specific

hormone response elements (Macgregor and Jordan, 1998). The Estr.ogen receptor

exists as two subtypes, ERa and ERB (Gustafsson, 1999).

The first type of ER w 1 sisted of 595 amino acids that
separated into six different fiine on regions Sgond type of ER was cloned

from a rat prostate CW c@ and was named ERp.
(Kuiper et. al., 1996). The in consisted of amino acids and separated

into six functional regions. .

Both ER subtype
(Gorodeski and Pal,
development (Cassanov
et. al., 1998).

e reproductive system
akela et al, 1999);
elated behaviors (Ogawa

3.1.1 The

Both ER sub es could be found through Q.It the body including

cardiovascual:tra* gi;ﬁaﬁ { ﬁ ﬁve ﬁm gastrointestinal
system, bre d ﬁ gj ﬁ ﬁ 3). The amount of
each ER subtype was depended upon'the tissue type, For example,;ERo was found

oW ARFFRUNAGINE 1R
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3.1.2 Functional region of ER
There are six functional regions of both type of ER had been defined based
on the putative functions that were contained in each area (A-F region). (Macgregor

and Jordan, 1998)

A/B C D E ~ F

AF-1 DBD Hinge LBD/AF-2 C-terminal

The A/B region eor \\ nptlonal AFs presented in

act \ mscription in a cell and
thua \ 003)

2) Cregion

The C region,
finger structure, whi

ain (DBD), contains a two zinc
7 ole in receptor specific DNA
binding and n_domain, Another basicrequirement for DBD
( é\» otein 90 and would be

responsible or nuclear localization of the eptor (Macgregor and

‘”*ﬂ'mwswmm

3) D re on

QW']MT]?EU UNIANYIA Y

The D region was the hinge region. When the ER conformation change,

activity, the

this region would swing in and out to bear DBD to bind to DNA.
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4) E region and F region

The E/F region or the ligand binding domain (LBD) were sites for
cofactor binding, transactivation (AF-2), nuclear localization and
interactions with heat shock proteins. Functionally, these receptor form
dimers and transcription (Weihua et. al., 2003). The F region was the C-
terminus. (Macgregor and Jordan, 1998)

3.1.3 EStrogen action on ER

Estrogen diffu thz&embrane of cell and bound to
ER (Headley, 1996), res disso iatm?t shock protein. The ER
conformation was then alte ive form by pho sphorylation. The hormone-
receptor dimerization was rred. The dimer bound to EREs

represented in the pr:

activation of the transcri

Due to the fag‘;‘;xhﬂﬁ&m od il dnscription, this function
was depend on the 2 _b sciation : hat bind to an ERE or AP-
1. The ER was capabl& bind y |vers%0mpounds with different
affinities (Martin et. al., 1978). Some phyto@rogens such as coumestrol, genistein

ot g 418 U b 0 w5

_Kuiper et. al., 1998: Speirs and Kerine2000).

RIANTUNRINYAY
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3.3 Seiective estrogen receptor modulators

Selective estrogen receptor modulators (SERMs) 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 alternative for
prevent or treat disease caused by estrogen deficiency, such as osteoporosis. SERMs
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 skeletal system and on serum lipoproteins. Each agent had its
own unique activities, with quantitative ind ?u itative variability in its agonists and
antagonist properties at different target ti ue/ mechanisms involved with
differential binding to dlﬁm_§§E0gen$ceptor stibtypes, different conformations
produced with each agentwhen b “
1999). The SERMs are ]
of estrogen but posses
(Wood, 2004). The exa

to the estrogen reeeptor (Cosman and Linsay,

‘diverse compounds that lack the steroid structure
allowed them to bind to the Estrogen receptor
P

RMs were Tamoxifen and Raloxifen (Dicl et.

&l

d o"ei{her Eﬁ}i and ERB and the complexes could
co-réﬁressorsrégch et al., 1997 and Wood, 2004).

‘..-p.-_..

A SERMs could
exhibit recruit co-activators
The complex might be homo- or—bctero-dm‘fz‘ed and modulated genes by either
ERE and AP-1. The .,;‘;!ffe.rent‘in‘ AF-! a!tcr'eﬂ*“ihb 'SER_M-?{ complex, resulted in

increased or decreaép

y as 3 j’the ligan program the
shape of the ER coa\z:zx. Then the co-activators or co-repressors could bind to a

SERM-ER complex. When the transcriptional complex was formed, the SERM-ERa

and SERM-ERfBicemplexesmust dimerized to-be homo- ot be_te;odimer, and resulted
in initiation ‘of the ‘géne" transcription. Thus ' SERMs' could modulate gene
transcriptign via two pathways, like eStrogen. (Paeclver. al., 1997),
r a1 . . ) = |

The dietary phytoestrogens were claimed to be the alternative choice for
hormonal replacement therapy (HRT), cancer prevention and treatment (An et. al.,
2001). The other phytoestrogen-rich, P. mirifica might exhibit the higher potential to
use in the same purpose. In addition, P. mirifica and B. superba herbal products were

available in the markets whereas their effects on cancer were still uncleared. The
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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.
IV MTT assay (Mosmann, 1983).

The MTT (3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide)
assay is a simple colorimetric method to measure proliferation, cell viability and

cytotoxicity. MTT is a yellow, water-soluble, tetrazolium salt. Metabolically active

cell are able to convert this d oluble dark blue formazan by

Tetrazolium bromide Al - N Formazan crystals

Figure 2 Conversion of Teftazolitm bromide ) io Formazan crystals

The assay detects living but not dead cells amﬂhe. signal generated is

dependent on the degree’ ofsactivation of thie’cells. Cells ﬁtake, converted to a

colored water ﬂo%ﬁwcwbﬁnw&dal d l:iirogenase activity

and subsequcnt%uantitativc extractign of a dye. ;he results canqbe read on a

multi smwﬂb@mrﬂ_ ﬁdﬁ)ﬂsﬂ A’r?[ad w a high
| | |
degree of precision. The number of viable cells is then determined indirectly by MTT

dye reduction. (Freshner, 2000)
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The main advantages of the colorimetric assay are its simple, reproducibility,
rapid, precision and can be semi-automated to process a large number of samples and
provide a rapid measurement of cell number. Therefore this method has been used
for adopt several organisms such as cell line (Oliver et. al., 1989), fungal (Levitz and
Diamond, 1985), human sperm (Nasr-Esfahani et. al., 2002), yeast (Kjertstedt et. al.,
1998) and Parasites (Mukherjee, Misra and Chatterjee, 1997).

In this study, MTT assay was assessed to study proliferative and anti-

proliferative effect of P. mirifica, B. ha and M. collettii extracts with MCF-7.

AULINENINYINT
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