
C H A P T E R  I 

I N T R O D U C T I O N

B re a s t c a n c e r  is th e  m o s t c o m m o n  c a n c e r  in  w o m e n , e s p e c ia lly  in  W e s te rn  
co u n tr ie s . เท T h a ila n d , b re a s t c a n c e r  is  th e  s e c o n d  c a u s e  o f  d e a th  in  c a n c e r  
p a tie n ts . V e ry  lo w  ra te s  o f  in c id e n c e  a re  re p o r te d  fo r  m o s t A s ia n  a n d  A fr ic a n  
p o p u la t io n s , h o w e v e r , th e  ra te s  in  A s ia n  c o u n tr ie s  a re  in c re a s e d  c o n s id e ra b ly  
(C o le m a n  e t a l. , 1 9 9 3 ). C o n s id e r in g , w h e n  th e  w o m e n  w h o  m ig ra te d  a t  a  y o u n g  to  
th e  U n ite d  S ta te s , h ig h e r  b re a s t c a n c e r  ra te s  a re  fo u n d  in  th e ir  n e x t g e n e ra t io n s ,  
e s p e c ia lly  th o s e  b o rn  in  th e  U n ite d  S ta te s . T h is  s u g g e s ts  th a t  s o c ia l a n d  
e n v iro n m e n ta l r is k  fa c to rs  fo r  b re a s t c a n c e r  a re  n o t o n ly  m o re  im p o r ta n t th a n  g e n e t ic  
r is k  fa c to rs , b u t a ls o  c a n  c h a n g e  re la t iv e ly  ra p id ly ,  w ith  e q u a lly  ra p id  in c re a s e s  in  
b re a s t c a n c e r  r is k  (K e ls e y , 1 9 93 ).

T h e  in te rn a t io n a l e p id e m io lo g ic a l c o m p a r is o n s  h a v e  lin k e d  th e  s e m i­

v e g e ta r ia n  d ie t a n d  s o y  in ta k e  in  s o m e  A s ia n  c o u n tr ie s  w ith  a  lo w  r is k  o f  c h ro n ic  
d is e a s e s  ( i.e . c a n c e r  a n d  c o ro n a ry  h e a r t d is e a s e ) . In te re s t in g ly , p e o p le  in  A s ia n  
c o u n tr ie s  e s p e c ia lly  J a p a n e s e  w o m e n  w h o  c o m m o n ly  c o n s u m e d  s o y  fo o d s , th e  low  
b re a s t c a n c e r  m o r ta lity  ra te  w a s  fo u n d . R e p o r t in d ic a t in g  th a t  s o m e  n o n -n u tr ie n t  
c o m p o u n d s , l ig n a n s  a n d  is o f la v o n o id s  in  th e  d ie t m a y  c o n tr ib u te  to  h o m e o s ta s is  a n d  
th u s  h a ve  a ro le  in  th e  m a in te n a n c e  o f  h e a lth . T h e s e  c o m p o u n d s  h a v e  m o le c u la r  
w e ig h ts  o r  s t r u c tu re s  s im ila r  to  th o s e  o f  s te ro id s , b o th  o f  p la n t o r ig in  a n d  im p ly in g  th a t  
th e y  c o u ld  b e  s u c h  im p o r ta n t d ie ta ry  m o d u la to rs  o f  th e  h u m a n  h o rm o n a l s y s te m  
(M a rk ie s  e t a l., 1 9 9 8  a n d  A d le rc re u tz ,  1 9 9 9 ). T h e s e  n a tu ra l ly  o c c u r r in g  c o m p o u n d s  
h a ve  s tr u c tu ra l ly  a n d  fu n c t io n a lly  s im ila r  to  e s t ro g e n  th a t  a re  d e f in e d  as  
p h y to e s tro g e n .

M a n y  re p o r ts  s h o w e d  th a t  p h y to e s t ro g e n  c o u ld  in h ib it  th e  g ro w th  o f  c a n c e r  
c e ll l in e s  w h ile  s o m e  re p o r ts  m e n t io n e d  a b o u t th e ir  a b il i ty  to  s t im u la te  th e  
p ro life ra t io n  o f  th e  e s t ro g e n  s e n s it iv e  c a n c e r  c e ll l in e s , s u c h  a s  h u m a n  m a m m a ry  
c a rc in o m a , M C F -7  (W a n g  e t a l. ,  1 9 9 6 ; W a n g  a n d  K u rz e r , 1 9 9 7  a n d  Z a w a  and  
D u w e , 1 9 9 7 ). T h e  m e c h a n is m s  o f  p h y to e s t ro g e n s  m a y  in f lu e n c e  s e x  h o rm o n e  
p ro d u c t io n , m e ta b o lis m  a n d  b io lo g ic a l a c t iv ity . It c o u ld  d e p e n d , a t le a s t in  p a rt, o n  
m ix e d  e s t ro g e n  a g o n is t /a n ta g o n is t  p ro p e r t ie s  a n d  b in d in g  to  e s tro g e n  re c e p to rs .  
F u r th e rm o re , p h y to e s t ro g e n  h a v e  b e e n  d e m o n s tra te d  to  a f fe c t  in t ra c e llu la r  e n z ym e s ,  
p ro te in  s y n th e s is ,  g ro w th  fa c to r  a c t io n , m a lig n a n t c e ll p ro life ra t io n ,  ce ll d if fe re n t ia t io n ,
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ce ll a d h e s io n , a n g io g e n e s is ,  a n d  a p o p to s is . E x p e r im e n ta l s tu d ie s  in  a n im a ls  s u g g e s t  
th a t p h y to e s tro g e n  in  th e  g ro u p  o f  l ig n a n s  a n d  is o f la v o n o id s  a re  a m o n g  th e  d ie ta ry  
fa c to rs  a f fo rd in g  p ro te c t io n  a g a in s t  a th e ro s c le ro t ic  v a s c u la r  d is e a s e  a n d  c a n c e rs  
(C la rk s o n  e t a l., 1 9 9 5 ; A d le rc re u tz  a n d  M a z u r, 1 9 97 ; M u rk ie s  e t  a l. ,  1 9 98 ; T h a m  e t  
a l., 19 98 ; B in g h a m  e t a l . ,1 9 9 8  a n d  L a m a r t in ie re  e t a l. , 1 9 9 8 ).

R e s u lts  f ro m  a n im a l s tu d ie s  s u g g e s te d  th a t p h y to e s t ro g e n  is o f la v o n e s  m a y  
in h ib it c h e m ic a lly  in d u c e d  m a m m a ry  g la n d  tu m o r ig e n e s is  (M u rk ie  e t a l., 1 9 98 ;  
M e ss in a  e t a l., 1 9 9 4 ; Y a n g  e t a l. , 2 0 0 1 ; K n ig h t e t a l. 1 9 9 6 ; C o n s ta n t in o u  e t a l., 1 9 96 ; 
L a m a r t in ie re  e t a l. , 1 9 9 8 ; O h ta  e t  a l., 2 0 0 0  a n d  P o lla rd  a n d  L u c k e r t ,  1 9 9 7 ) a n d  tu m o r  
m e ta s ta s is  (B y lu n d  e t  a l. , 2 0 0 0 ; D a lu  e t  a l. , 1 9 9 8  a n d  Z h o u  e t  a l. ,  1 9 9 8 ) w h e n  
a d m in is t ra te d  in  s u f f ic ie n t  a m o u n ts . Is o f la v o n e s  c o n ta in in g  g ly c o s id e  a re  c o n v e r te d  
by  c o m p le x  e n z y m a t ic  s y s te m  in  h u m a n  g a s tro in te s t in a l t ra c t  th a t  p ro d u c e  th e  
b io lo g ic a lly  a c t iv e  c o m p o u n d s  a s  a g ly c o s id e  is o f la v o n e s  (M u rk ie  e t  a l. , 1 9 98 ). T h e s e  
c o m p o u n d  e x h ib it  w e a k  e s t ro g e n ic  a c t iv i ty  w h e n  p re s e n t  in  lo w  c o n c e n tra t io n s  
(M a rk ie w ic z  e t a l. , 1 9 9 3 ) a n d  a c t  a s  e s t ro g e n  a n ta g o n is ts  w h e n  p re s e n t in  h ig h  
c o n c e n tra t io n s  (W a n g  e t a l., 1 9 9 6  a n d  S a th y a m o o r th y  e t  a l. , 1 9 9 4 ). It is  lik e ly  th a t  th e  
e s tro g e n  a n ta g o n is t  a c t iv ity  o f  p la n t p h y to e s t ro g e n  is o f la v o n e s  is  n o t m e d ia te d  b y  th e  
e s tro g e n  re c e p to r  a n d  th e re fo re  is  c a p a b le  o f  in h ib it in g  th e  e x p re s s io n  o f  th e  w e a k  
e s tro g e n ic  e f fe c ts  (P e te rs o n  a n d  B a rn e s , 1 9 9 3 ; M u rk ie  e t a l. , 1 9 9 8  a n d  K n ig h t e t a l-, 
1996 ).

Pueraria m irifica  a n d  Butea superba  h a v e  b e e n  lo n g  re c o rd e d  c o n s u m p t io n  
as  fo lk lo re  re m e d ie s  a m o n g  T h a i p e o p le s  w ith  th e  re ju v e n a t in g  a n d  n e u ro to n ic  
p u rp o s e s , p . m irifca  is  u s e d  to  im p ro v e  h u m a n  p h y s ic a l a p p e a ra n c e  s u c h  a s  b u s tin g  
b re a s t f irm n e s s , re -g ro w in g  h a ir , p ro m o tin g  b la c k  h a ir  a n d  im p ro v in g  b o d y  
c o m p le x io n . เท n o r th e rn  T h a ila n d , p .  m irifica  p o w d e r  w a s  c o n s u m e d  in  w o m e n  fo r  
re ju v e n a t io n  a n d  a p h ro d is ia c  p u rp o s e . In te re s t in g ly , p . m irifica  c o n s u m p t io n  c a n  
in d u c e  th e  re c o v e r in g  o f  m e n s tru a t io n  in  m e n o p a u s e  w o m e n  (6 0 -8 8  y e a rs  o f  a g e ) . It 
w a s  b e lie v e d  to  re ju v e n a te  a n d  p ro lo n g  life  a f te r  o ra l ly  ta k in g  th e  p ill c o n s is te d  o f  p .  
m irifica  a n d  h o n e y  (S u n ta ra , 1 9 3 1 ). H o w e v e r , s o m e  s id e  e f fe c ts  i.e . h e a d a c h e ,  
m a la is e  a n d  v o m it in g  w e re  re p o r te d  w h e n  ta k in g  o v e rd o s e  (K e r r ,  1 9 32 ). T h e s e  
s y m p to m s  w e re  re m a in e d  fo r  tw o  w e e k s  a f te r  s to p  c o n s u m in g  th e  h e rb  (W a n a n d o m ,  
1 9 3 3 ). M a n y  in a c t iv e  g ly c o s id e s  o f  th e  p la n t p h y to e s t ro g e n  i.e . m iro e s tro l,  
d e o x y m iro e s tro l,  p u e ra r in ,  g e n is t in  a n d  d a id z in  a re  fo u n d  in  p . m irifica  ro o t e x tra c ts .  
T h e  b io a s s a y s  o f  p . m irifica  w e re  c o n f irm e d  w ith  h ig h  e s t ro g e n ic ity .  T h e  re p o r te d
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e x p e r im e n ts  w e re  g e n e ra lly  in  e s t ro g e n ic  a c t iv ity  o r  to x ic ity  te s t .  It c o u ld  e x h ib it  e f fe c t  
o n  bo th  p h y s ic a l a n d  m e n ta l c h a n g e  (h u m a n ) o r  m a t in g  b e h a v io r  (a n im a l) .  ร .  
superba w a s  a ls o  u s e d  in  T h a i re m e d ie s  a s  w e ll a s  p .  m irifica  b u t m o s t ly  s p e c if ic  fo r  
m an  and  th e  d o s a g e  w a s  tw o  th ird  o f  p . m irifica  a m o u n t (S u n ta ra , 1 9 31 ).

D u e  to  th e  w id e ly  c o n s u m p t io n  o f  p .  m irifica  a n d  ร .  superba in T h a ila n d . T h e  
p la n ts  in  th e  fo rm  o f  e x tra c t h a v e  b e e n  in t ro d u c e d  ju s t  re c e n t ly . W ith  m o d e rn  
e x tra c t io n  te c h n o lo g y , th e  e x t ra c t  f ro m  d r ie d  ro o ts  is  s ta n d a rd iz e d  a n d  p re p a re d  in  
th e  fo rm  o f  p o w d e r  a n d  s o lu t io n . T h e  e x tra c t s o lu t io n  is  u s e d  in  c o s m e t ic  in d u s try  
s u c h  a s  p re p a ra t io n  o f  b re a s t c re a m , e y e  g e l, a n d  s k in  m o is tu r iz e r .  T o p ic a l u s e s  o f  
p . mirifica h a v e  b e e n  k n o w n  to  in c lu d e : b re a s t c re a m  a n d  c a ta p la s m / p a tc h e s  fo r  
b re a s t f irm in g  o r e n h a n c e m e n t, e y e  g e l, b o d y  g e l a n d  d a y  &  n ig h t c re a m  fo r  w r in k le s  
re d u c t io n  (D w e c k , 2 0 0 2 ) . T o p ic a l u s e  o f  ร . superba  h a v e  b e e n  k n o w n  to  in c lu d e : g e l 
fo r  a p h ro d is ia c . F o o d  s u p p le m e n t d e r iv e d  f ro m  tu b e rs  o f  ร .  superba  is  a ls o  p o p u la r .

เท vitro  a n d  in vivo a n im a l s tu d ie s  h a v e  re v e a le d  in te re s t in g  p ro p e r t ie s  o f  
p h y to e s tro g e n s  a n d  fo o d  c o n ta in in g  th e s e  c o m p o u n d s  b y  s h o w in g  th a t th e y  in h ib it  
c a rc in o g e n ic . It is  n o t ic e d  th a t th e  a p p lic a t io n  o f  p .  m irifica  is re la te d  to  b re a s t  
d ire c t ly . It m ig h t b e  d o  p o s it iv e  e f fe c t  a s  a c h e m o p re v e n t io n  o r  n e g a t iv e  e f fe c ts  o n  
th e  b re a s t c a n c e r . M o re o v e r , th e  e f fe c ts  o f  th e s e  p la n ts  h a v e  n o t b e e n  fu l ly  e v a lu a te d  
in  ro d e n t b re a s t c a n c e r  m o d e l. T h u s , it is  in te re s t in g  to  s tu d y  th e  e f fe c t  o f  th e  p la n ts  
up o n  th e  c a rc in o g e n - in d u c e d  tu m o r  in  ra ts  w h ic h  w e re  p e r fo rm e d  in o rd e r  to  c la r ify  
th e s e  e f fe c ts . T h e  re s u lts  o f  th is  s tu d y  w ill b e n e f it  a s  th e  a d d it io n a l d a ta  in  c a n c e r  
p re v e n t io n .

A im s  o f  t h e  s t u d y  a re  a s  f o l lo w e d :

1. T o  s tu d y  th e  p re v e n t io n  ro le s  o f  p  m irifica  a n d  ร  superba  in  D M B A - in d u c e d  

m a m m a ry  c a rc in o m a  in  fe m a le  ra ts .

2 . T o  s tu d y  th e  a n t i tu m o r  e f f ic a c y  o f P  m irifica  a n d  ร . superba  in  D M B A -  

in d u c e d  m a m m a ry  c a rc in o m a  in fe m a le  ra ts .
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