
C H A P T E R  IV  
R E S U L T S

4.1 P re v e n t iv e  a c t iv i t ie s  o f  p .  m i r i f i c a  a n d  B .  s u p e r b a  in  D M B A - in d u c e d  
ra t m a m m a ry  c a rc in o m a

4.1.1 G ro w th  ra te  a n d  s u rv iv a l t im e

The grow th rate o f rats in the experiment is shown in Figure 4.1 and 4.2. The 
following data are details o f each group.

เท p .  m i r i f i c a  treated groups, the body weights were increased as found in the 
control. The initial and final weights are shown in Table 4.1. There were significant 
difference in body weight o f PM-1000 at the 6th -1 4 th and 17m-19m weeks o f 
experiment (p<0.05). The others were no s ignificant d ifference. เท BS-1000 group, 
the growth rate was significant lower than the control at the 6๒-8^ and 14th week of 
experiment (p<0.05).

เท the evaluation for survival, the animals were observed on the first day to 
the 20th weeks o f experiment. The follow ing data are deta ils o f each group (Figure 
4.3-4.4). No death was found in all rats on the initial week to the 12th weeks o f 
experiment. A t the 15th -2 0 th weeks o f experiment, the grow th o f the control was 
significant declined than PM-100 and PM-1000 group (p<0.05). Survival rate o f BS- 
1000 was s ignificant higher than the control at the 16th -  20th weeks o f experiment. 
Others were not observed fo r d ifference (p>0.05). However, the mean survival times 
was not found significant d ifferent comparing w ith the control group (p>0.05) (Figure
4.5).
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F igu re  4.1 Body weight o f DMBA-induced mammary tum or rats on preventive 
study o f p .  m i r i f i c a .  The asterisk shows significant difference  
comparing with control at the 0.05 levels.
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Figure 4.2 Body weight of female DMBA-induced mammary tumor rats on
preventive study of 8. superba. The asterisk shows significant
difference comparing with control at the 0.05 levels.



% 
su

rvi
va

l 
<3 

% 
su

rv
jv

a|

61

Treatment period weeks

Control
PM-10
PM-100
PM-1000

4.3 Survival rate of DMBA-induced mammary tum or rats on preventive  
study o f p .  m i r i f i c a .  The asterisk shows sign ificant difference  
comparing w ith control at the 0.05 levels.
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< ---------------- 5* weeksTreatment period

Figure 4.4 Survival rate of DMBA-induced mammary tumor rats on preventive
study of B. superba. The asterisk shows significant difference
comparing with control at the 0.05 levels.
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F igure 4.5 Mean survival time of DMBA-induced m ammary tumor rats on 
preventive study o f p .  m i r i f i c a  and ร. s u p e r b a .

4 .1 . 2  Organ
At necropsy day, the rats were weighed and sacrificed. Liver, ovary and 

uterus we ight were recorded (Table 4.1 and Figure 4.5-4.6).
The final body weight o f the control was 286.6 + 8.6 (Mean + S.E.). There  

was a s ign ificant d ifference in the PM-100 (p<0.05) and PM-100 (p<0.01) group. For 
the we ight gain comparison, all PM-treated group, BS-10 and BS-1000 were 
significant lower than the control.
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F ig u re  4 .6  W e ig h t ga in  o f D M B A -induced  m am m a ry  tum o r ra ts  on p reven tive  
s tud y  o f p. mirifica. A n  a s te r isk  and doub le  a s te r is k  show  s ign ifican t 
d iffe re n ce  com pa rin g  w ith  con tro l a t th e  0 .05  and 0.01 levels, 
re spec tive ly .

350.0 า

•k'k

□  Initial
□  End
■  Gain

*

control BS-10 BS-100 BS-1000
group

F ig u re  4 .7  W e ig h t ga in  o f D M B A -induced  m am m a ry  tu m o r ra ts on p reven tive  
s tud y  o f B. superba. A n  a s te r isk  and d oub le  a s te r isk  show  s ign ifican t 
d iffe re n c e  com pa rin g  w ith  con tro l a t th e  0 .05  and 0.01 leve ls, 
re spec tive ly .



T a b le  4.1 F ina l b ody  and  o rg a n  w e ig h t o f D M B A -in d u ce d  m a m m a ry  tu m o r ra ts  on p re ve n tiv e  s tu d y  o f p. mirifica and  B. superba (M ean  +
S .E .).

C on tro l P M -10 P M -1 00 P M -1000 B S -10 B S -1 0 0 B S -1000
Body weight (g.)

Initial 7 3 .5 + 12 .1 73.8 + 12.4 77.7 + 8.3 76.0 + 10.3 72.8 + 12.0 72.6 + 12.4 75.3 + 8.1
Final 286.6 + 8.6 272.5 + 6.4 267.9 + 6.1* 253.2 + 8.7** 272.3 + 5.9 284.3 + 10.8 282.2 + 7.8

Gain 213.6 + 3.5 198.7 + 6.0** 190.2 + 2.2** 178.2 + 1.6** 199.5 + 3.3** 211.7 + 1.6 206.9 + 0.3*

Organ weight (g.)
Liver 9.08+0.32 9.10+0.32 8.58+0.42 8.08+0.49 7.67+0.26** 7.17+0.26** 7.60+0.43**
Relative liver (x10 'z) 3 .19+0 .12 3 .33+0 .09 3 .18+0 .11 3 .19+0 .14 2 .82+0 .07 ** 2 .55+0 .11 ** 2 .74+0 .18**

Ovary 0.44 + 0.16 0.18 + 0.03** 0.15 + 0.08** 0.11 +0 .08 ** 0 .18+0 .01 ** 0 .15+0 .02 ** 0 .15+0 .06**

Relative ovary (x10'3) 1 .56+0 .57 0 .70+0 .15** 0 .55+0 .29 ** 0.44+0.34** 0.67+0.43** 0.55+0.88** 0.55+0.23**

Uterus 0.56+0.05 0.62+0.03 0.59+0.05 0.52+0.03 0.59+0.05 0.53+0.05 0.71+0.07*

Relative uterus (x10'3) 1.98 + 1.18 2.25 + 0.86 2.22 + 1.07 2.10 + 1.40 2.19 + 0.67 1.87 + 1.15 2.53 + 1.79*

Uterus horn length (c.m .)

Uterus ho rn l 5.58 + 0.22 5.54 + 0.20 5.38 + 0.09 5.42 + 0.56 6.13 + 0.11 6.39 + 0.39 7.67 + 0.62**

Uterus horn2 5.37 + 0.21 5.86 + 0.23 5.30 + 0.15 5.98 + 0.25 5.63 + 0.60 5.57 + 0.16 6.03 + 0.22

Mean uterus horn 5.48 + 0.25 5.70 + 0.20 5.34 + 0.09 5.70 + 0.33 5.88 + 0.29 6.36 + 0.39** 7.63 + 0.62**

R e la tive  o rgan  = o rg a n /B W , * 1 ** = th e  m ean  d iffe re n c e  is s ig n if ic a n t a t th e  0 .0 5  and  0.01 c o m pa re d  w ith  c o n tro l, re spe c tiv e ly .
<y>น
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1) L iv e r

The live r w e igh t o f D M B A -induced  m am m a ry  tum o r ra ts  trea ted  w ith  p . 
minfica and ร . superba w e re  reco rded  (Tab le  4.1 and F igu re  4 .8 -4 .11 ). T he  h ighes t 
and m ean + S .E . va lue  o f the PM -10  w as a t 9 .10  + 0 .32  and  the  low es t m ean  + S .E . 
w as 7 .17 + 0 .26  g o f BS -100  g roup . The  live r w e igh t o f th e  P M -trea ted  g roup  w as  
found to  be no d iffe re nce  com pa red  w ith  the  con tro l (p>0 .05 ). O n  the  o th e r hand , the  
BS-trea ted g roup  w as s ig n ifican tly  low e r than  the  con tro l (p<0 .01 ).

The  re su lts  o f th e  h is to log ica l e xam ina tion  o f t is s u e s  ta ken  from  the  ra ts  
trea ted  w ith  p . minfica and ร . superba a t g ro ss ly  d a y  as  show n  in F igu re  4 .10  and  
4.11 , respec tive ly . เท the  con tro l g roup , the  h is to log ica l c h ange s  revea led  som e b lood  
filtra tion  (F igu re  4 .10A ). The  m ode ra te  fa tty  d egene ra tio n  w as  found  in the  g roup  o f  
PM -10 (F igu re  4.1 OB). P M -100  (F igu re  4 .1 0C ) and P M -1000  (F igu re  4 .1 0D ) found  
fa tty  d egene ra tio n  and  d ila tio n  w h ich  in m os t o f the  m idzona l a rea .

เท the  B S -10  g roup  (F igu re  4 .11B ), the  hepa to cy te s  o f po rta l tr iad  w e re  found  
w ith  fa tty  degene ra tio n . เท the  B S -100  and B S -1000  g roup , the  hepa tics  ce lls  w e re  
found  hyd rog raph ic  sw e lling  and m ild d ila tion  o f s in u so id s  (F igu re  4 .11C  and อ). 
Fu rthe rm o re , the  b lood in filtra tion  w as a lso  found  in the  s in u so id s  o f the  BS -100  
g roup  (F igu re  4 .11C ).
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F ig u re  4 .8  R e la tive  liver, o va ry  and u te rus  w e ig h t o f D M B A -induced  m am m ary  
tum o r ra ts  on p reven tive  s tudy  o f p. mirifica. T he  a s te r isk  show s  
s ig n if ica n t d iffe re nce  com paring  w ith  con tro l a t th e  0 .05  leve ls .
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F ig u r e  4 .9  R e la t iv e  liv e r, o v a ry  a n d  u te ru s  w e ig h t o f  D M B A - in d u c e d  m a m m a ry

tu m o r  ra ts  o n  p re v e n t iv e  s tu d y  o f  B. supe rba . T h e  a s te r is k  s h o w s

s ig n if ic a n t d if fe re n c e  c o m p a r in g  w ith  c o n tro l a t th e  0 .0 5  le ve ls .
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F ig u re  4 .10  L ive r tis sues  o f D M B A -induced  m am m a ry  tum o r ra ts on p reven tive  s tudy  
o f p. mirifica (A ) con tro l, (B ) PM -10 , (C ) P M -100  and (D ) PM -1000 . H&E  
s tra in in g  fo r  b lood  filtra tio n  (b), fa tty  d egene ra tio n  (f), s inuso id  d ila tio n  (ร) 
and h yd roph ic  sw e llin g  (h). M agn itu de  = x40.
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F ig u re  4.11 L ive r tissues  o f D M B A -induced  m am m a ry  tum o r ra ts  on p reven tive  
s tud y  o f B. superba. (A ) C on tro l, (B ) BS -10 , (C ) B S -100  and (D ) BS - 
1000. H&E  s tra in ing  fo r  b lood  filtra tio n  (b), fa tty  d egene ra tio n  (f), 
s inuso id  d ila tio n  (ร) and h yd ro ph ic  sw e llin g  (h). M agn itu de  = x40.
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2 ) O v a r y

The  w e igh t o f the ova ry  o f D M B A -induced  m am m a ry  tum o r in ra t trea ted  w ith  
p. mirifica and B. superba w e re  reco rded  (T ab le  4.1 and  F igu re  4 .8 -4 .9  and 4 .12 - 
4.13). The  h ighes t m ean  + S .E . va lue  o f o va ry  w e ig h t and re la tive  o va ry  (ovary  
w e igh t/B W ) w as 0 .439  + 0 .157  in the con tro l g roup . C om pa riso n  o f the  ova ry  and  
re la tive o va ry  w e ig h t w ith  con tro l g roup  w as found  to  be s ig n if ic a n tly  d iffe rence  in all 
trea ted  g roup  (p<0 .01 ).

T h e  h is to lo g y  s tu d y  o f  ra t o v a ry  in  th e  c o n tro l,  p. mirifica a n d  B. 
superba t re a te d  g ro u p  s h o w e d  th e  c h a n g in g  o f  fo l l ic le s  in  v a r io u s  p h a s e  
(F ig u re  4 .1 2 -4 .1 3 ) . เท tre a te d  g ro u p s , G ra a f ia n  fo l l ic le  a n d  c o rp u s  lu te a  w e re  
c le a r ly  fo u n d . It w a s  fo u n d  th a t  w e re  n o  d if fe re n c e s  in  a ll g ro u p .
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F ig u re  4 .12  O va ry  tis s ue s  o f D M B A -induced  m am m a ry  tum o r ra ts on p reven tive  
s tud y  o f p. ทาirifica. (A ) C on tro l g roup , (B ) PM -10 , (C ) P M -100  and (C ) 
P M -1000 . H&E  s tra in ing  fo r  p r im a ry  fo llic le  (p), se conda ry  fo llic le  (ร), 
g raa fia n  fo llic le  (g ) and co rpus  lu teum  (c). M agn itude  = x10.
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F ia u re  4 .1 3  O va rv  tis s ue s  o f D M B A -induced  m am m a rv  tu m o r ra ts  on p reven tive  
s tud y  o f ร . superba. (A ) C on tro l g roup , (B ) BS -10 , (C ) B S -100  and  (C ) 
BS -1000 . H&E  s tra in in g  fo r  p r im a ry  fo llic le  (p), s e conda ry  fo llic le  (ร), 
g raa fia n  fo llic le  (g ) and  co rpus  lu teum  (c). M agn itu de  = x10.
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3 ) U te r u s

The  w e igh t o f u te rus  and  re la tive  u te rus  o f D M B A -induced  m am m a ry  tum o r in 
ra t trea ted  w ith  p. mirifica and ร . superba a re  re co rded  (T ab le  4.1 and  F igu re  4 .8 -4 .9  
and 4 .14 -4 .17 ). T he  m ean  + S .E . va lue  o f the  B S -1000  g roup  w as  s ig n if ica n t h ighe r 
(p<0 .05 ) than  the  con tro l. T he  leng th  o f u te rus  in B S -100  and B S -1000  g roup  was  
h ighe r s ig n ifican t than  con tro l g roup  a t the  0 .05  and 0.01 leve l, re spec tive ly .

The  h is to lo g ica l s tud y  o f p . miriifica tre a te d  g roup  w a s  no  d iffe rences  
com paring  w ith  the  con tro l. It is no ticed  th a t the  m ucosa  ep ithe lia l ce ll lin ing  and  
m yom etrium  la ye r o f the  B S -1000  g roup  w as fla tte n  than  con tro l.
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F ig u re  4 .14  u te ru s  horn leng th  o f D M B A -induced  m am m a ry  tu m o r ra ts  on p reven tive  
s tud y  o f p. mirifica (M ean + S .E ).
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F ig u re  4 .15  u te ru s  horn le ng th  o f D M B A -induced  m am m a ry  tum o r ra ts  on p reven tive  
s tud y  o f B. superba. D oub le  a s te r is ks  show  s ig n if ic a n t d iffe rence  
com pa rin g  w ith  con tro l a t the  0.01 leve ls . (M ean  + S .E ).
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F ig u re  4 .1 6  u te ru s  tis s ue s  o f D M B A -induced  m am m a rv  tu m o r ra ts  on p reven tive  
s tud v  o f P. mirifica. (A 1 -2 ) con tro l a rouo . (B 1 -2 ) PM -10 . (C 1 -2 ) P M -100  
and  (D 1 -2 ) P M -1000 . H&E  s tra in in q  fo r  m ucosa  ep ithe lia l (e ) and  
m yom e tr ium  la ve r (ทา). M aqn itu de  o f A 1 . B1. C1. D1 = x10  and  A2 . B2. 
C2. 21 = x40.



75

F iq u re  4 .1 7  U te ru s  tis s ue s  o f D M B A -induced  m am m a rv  tum o r ra ts  on p reven tive  
s tud v  o f B. suDerba. (A 1 -2 ) con tro l g roup . (B 1 -2 ) BS -10 . (C 1 -2 ) BS- 
100 and  (D 1 -2 ) B S -1000 . H&E  s tra in in g  fo r  m ucosa  ep ithe lia l (e ) and  
m yom e tr ium  la ye r (m ). M agn itu de  o f A 1 . B1. C1. D1 = x10  and A2. 
B2. C2. 21 = x40.
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4 .1 .3  E f fe c t  o f  p. mirifica a n d  B. superba o n  t u m o r ig e n e s is

1 ) T u m o r  in d u c t io n  a n d  p r e v e n t iv e  a c t i v i t y  e v a lu a t io n

A fte r trea ted  w ith  p. mirifica and ร . superba, the  ra ts  w e re  fed  w ith  a s ing le  
dosage o f 80 m g /kg  BW  o f 7 ,12  DM BA . The  ra ts w e re  pa lpa ted  fo r  tum o r in c idence . The  
firs t tum o r w as reco rded  (Tab le  4 .2  and F igu re  4 .1 8 -4 .19 ). T he re  w as  a s ta tis tica l 
s ign ifican t d iffe rence  be tw een  the  PM -100 , P M -1000 , B S -10  and  B S -100  com pared  w ith  
the con tro l (p<0 .05 ).

The  ra ts w e re  su rv ived  and  tum o r in c idences  w e re  fo und  be tw een  9 th - 2 0 th 
weeks (Tab le  4 .3 ). T he  pe rcen tage  o f tum o r in c idence  o f th e  p. mirifica trea ted  g roup  
was found  s ta tis tica l s ig n ifica n t d iffe rences  in som e  w eek . เท PM -10 , low e r tum o r  
in c idence  in the  9 th w eek  o f e xpe rim en t w as fo und . เท P M -100 , low e r tum o r in c idence  in 
the 9 th and 12th w eek  o f e xpe rim en t w as  found . เท P M -1000 , low e r tum o r in c idence  in the  
9th, 12th, 13th, 17th and 20 th w eek  o f e xpe rim en t w a s  found . เท B S -10  and BS -100 , low e r o f 
tum o r inc idence  in the  17th and 18th w eek o f e xpe rim en t w e re  found , respec tive ly . 
However, the re  w as  no  s ig n if ica n t d iffe re nce  in the  B S -1000  g roup . A t the  end o f 
experim en t, a hund red  pe rcen tage  o f tum o r in c idence  in th e  con tro l and BS -100  trea ted  
g roup  w as found  (F igu re  4 .20 -4 .21 ).

T he  lo ca liza tio n  o f the  firs t tum o r o ccu rre n ce s  on D M B A -induced  ra t m am m ary  
tum o r w as  d iv ided  s im ila r ly  w ith  no  s ig n if ica n t d iffe re n ce  (p>0 .5 ) (da ta  is no t shown).



T a b le  4 .2  T he  p re ven tive  a c tiv ity  o f p. ทาirifica a nd  ร . superba on tu m o r in c id e n ce  in D M B A -in d u ce d  m a m m a ry  tu m o r ra t.
T im e  and  pe riod  o f tu m o r in c id e n ce

G roup  T im e  (w e e k ) P e rio d  o f in c id e n ce  (w e e k ) /oT um o r
____________________________________________________________________________________________________________________________  in c id e n ce
— 9 ï ô  ï ï  12 Ï 3  น ิ 15 16 17 18 19 20  M ean  s i r  M in  M ax

C on tro l 4  0 7 5 î  Ï  0 0 ï  Ô 0 0 12 .95  Ô 6 0  9 .0 0  17 .00  Too

P M -10  0* 2 4 4 0  8*  0 0 0 0 1  0 12 .88  0 .5 0  10 .00  19 .00  95

P M -100  0* 0 3 2 2 , 6 * 0 0 3* 0 2 1 1 4 .43 * 0 .51 11 .00  2 0 .0 0  96

P M -1000  0* 2 1* 0 0 8 * 0 1 4 * 1 2 0 1 5 .0 6 * 0 .7 3  10 .00  19 .00  73*

B S -10  1 4 * 1* 4 1 0 0 4 * 0 2 3* 0 1 3 .35 * 0 .7 0  9 .00  19 .00  93

B S -100  1 0 5 1 5 * 0 3* 3* 3* 0 0 0 12 .60  0.61 9 .0 0  18 .00  100

B S -1000  4 0 7 5 1  1 0 0 1 0 0 0  13 .79 * 0 .5 9  9 .0 0  19 .00  87

* 1 ** = T he  m ean  d iffe re n c e  is s ig n if ic a n t a t th e  0 .0 5  and  0.01 le ve ls , re spe c tiv e ly .

-vj-4
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F ig u re  4 .18  F requenc ie s  o f ra t fo und  w ith  pa lpab le  tu m o r on  p re ven tive  s tudy  o f p .
mirifica. T he  a s te r is k  show s s ig n if ic a n t d iffe re n ce  com pa red  w ith  con tro l 
at th e  0 .05  leve ls .

F ig u re  4 .19  F re quen c ie s  o f ra t fo u nd  w ith  pa lpab le  tu m o r on p reven tive  s tudy  o f 
8 . superba. T he  a s te r is k  show s s ig n if ic a n t d iffe re n ce  com pared  w ith  
con tro l a t the  0 .05  leve ls .
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Table 4.3 A c c u m u la t iv e  p e rc e n ta g e  o f  tu m o r  in c id e n c e  o n  p re v e n t iv e  s tu d y  o f  p . m irific a
and ร . superba in D M B A -induced  m am m a ry  tum o r ra ts.

W eek C on tro l PM -10 PM -100 P M -1000 B S -10 BS -100 B S -1000

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0

9 15 0* 0* 0* 5 5 5

10 15 8 0 11 23 15 5

11 40 31 14 17 32 50 26

12 60 50 25* 17** 50 80 32

13 65 50 37 11 ** 55 85 50

14 70 88 63 50 55 74 50

15 65 88 67 50 55 74 58

16 78 88 67 56 71 81 88

17 94 83 81 67* 71* 75 88

18 94 82 81 72 81 100* 88

19 100 95 92 88 93 100 87

20 100 95 96 73* 93 100 87

*1 ** = S ta tis tica l s ig n if ic a n t a t p<0 .05  and 0.01 com pa red  w ith  con tro l, respec tive ly .
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weeks

F ig u re  4 .20  P e rcen tages  o f ra t fo u nd  w ith  pa lpab le  tum o r on  p reven tive  s tud y  o f 
p. mirifica in D M B A -induced  m am m a ry  tu m o r rat. A n  a s te r is k  and  doub le  
show  s ig n if ica n t d iffe re nce  com pa red  w ith  con tro l a t th e  0 .05  and 0.01 
leve ls , respec tiv ly .

weeks

F ig u re  4.21 P e rcen ta ge  o f ra t fo u nd  w ith  pa lpab le  tu m o r on  p reven tive  s tud y  o f 
B. superba in D M B A -induced  m am m a ry  tu m o r ra t. T he  a s te r isk  shows  
s ig n if ic a n t d iffe re n ce  com pa red  w ith  con tro l a t th e  0 .05  leve ls .
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A t the  g ro ss ly  day, tum o r m asses w e re  fo und  d is tr ib u ted  in va r iou s  m am m ary  

g land  positions w h ich  de fined  in to  16 pos ition  (T ab le  4 .4  and F igu re  4 .22 -4 .24 ). The  
pa tte rn  o f tum o r o ccu rren ce  in bo th  s ide  o f the  abdom en  w as  re co rded  (F igu re  4 .22 ). 
The  over all tum o rs  a t g ro ss ly  day  (n= 20) w e re  re co rded  (T ab le  4 .44 ). T he  tum o r 
d is tribu tions w e re  found  in a ll o f the  16 pos itions  in the  con tro l, P M -10 , P M -100  and BS- 
10 group. เท BS -100 , B S -1000  and PM -1000  w e re  found  in 15, 13 and 13 pos itions , 
respective ly . T he  s ta tis tica l s ig n ifican t d iffe rence  (p <0 .0 5 ) w as  show n  (Tab le  4 .4 ) 
Com parison o f the  r igh t and le ft s ide  o f the  abdom en  in each  tre a tm en t, s ig n ifican t 
d iffe rences in a ll P M -trea ted  g roup  and B S -1000  g roup  (p<0 .05 ) w e re  found  (F igu re  
4 .25 -4 .26 ).

T a b le  4 .4  M am m a ry  tum o r lo ca liza tion  on p reven tive  s tud y  o f p. mirifcia and B. 
superba in D M B A -induced  ra t

No. L o c a t io n C o n tro l PM -10 PM -100 P M -1000 B S -10 B S -100 B S -1000

1 VRO 8 10 3* 3* 8 5 5

2 VR1 8 6 6 5 7 6 9

3 V R 2 13 5* 2* 6* 8 13 4

4 VR 3 6 5 2* 1* 3* 6 3*

5 V R 4 1 5* 3 6* 8* 2 0

6 V R 5 5 5 5 0* 3 4 1*

7 V R 6 5 1 3 0* 2 1* 4

To ta l 45 36 24 21 39 36 24

10 VLO 9 7 6 2* 8 6 4

11 VL1 6 6 6 5 6 6 4

12 V L2 5 6 10* 3* 8* 8* 6

13 V L3 5 4 5 4 4 5 6

14 V L4 3 3 3 3 3 2 0

15 V L5 5 2* 4 2* r 1* 1*

16 V L6 3 5 -. 2 0* 2 0* 0*

T o ta l 35 33 34 19 32 28 21
* = S ta tis tica l s ig n if ic a n t a t p <0 .05  com pa red  w ith  con tro l.
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F ig u r e  4 .2 2  T u m o r  a p p e a ra n c e  o n  D M B A - in d u c e d  m a m m a ry  tu m o r  in  ra t (A ) s u r fa c e  (B ) g ro s s . A r ro w s  s h o w  m a m m a ry  n ip p le  o f  ra t,

m a m m a ry  tu m o r  ( t) a n d  b lo o d  v e s s e l (b ).
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lo ca tion

F ig u re  4 .23  D is tr ib u tion  o f tum o r lo ca liza tion  on p reven tive  s tud y  o f p. mirifica on  
D M B A  induced  m am m a ry  tum o r ra t a t g ro ss ly  day. T he  as te risk  show s  
s ig n if ic a n t d iffe re nce  com pared  w ith  con tro l a t th e  0 .05  leve ls .

lo ca tion

F ig u re  4 .24 D is tr ib u tio n  o f tum o r lo ca liza tio n  on p reven tive  s tud y  o f ร . superba on  
D M B A  induced  m am m a ry  tum o r ra t a t g ro s s ly  day. The  as te risk  show s  
s ig n if ic a n t d iffe re n ce  com pa red  w ith  con tro l a t th e  0 .05  leve ls.
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□  Right 
■  Left

5.00 1 
4.50 -

Control PM-10 PM-100 PM-1000
treatment

F ig u re  4 .25  M ean  + S .E . va lue  o f d is tr ibu tio n  o f tum o r lo ca liza tio n  on p reven tive  s tudy  
o f p. mirifica in D M BA  induced  m am m ary  tum o r ra t a t g ro ss ly  day. The  
a s te r isk  show s s ig n ifica n t d iffe re nce  com pa ring  w ith in  g roup  a t the  0 .05  
leve ls .

□  Right 
■  Left

Control BS-10 BS-100 BS-1000
treatment

F ig u re  4 .26  M ean  + S .E . va lu e  o f d is tr ib u tio n  o f tum o r lo ca liza tio n  on p reven tive  s tudy  
o f 8 . superba in D M BA  in d iic e d  m am m a ry  tum o r ra t a t g ro ss ly  day. The  
a s te r is k  show s s ig n if ica n t d iffe re n ce  com pa rin g  w ith in  g roup  a t th e  0 .05  
leve ls .
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2 ) T u m o r  g r o w th  

N u m b e r  o f  m a m m a r y  t u m o r

The re sponses o f tum o r-deve loped  ra ts to  the  fe ed in g  fo r 28  consecu tive  days  
w ith  p. mirifica o r ร . superba and a s ing le  o f ca rc inogen  w e re  pa lpa ted  to  d e te c t fo r  the  
onse t o f tum o r. T he  n um be r o f deve loped  tum o r w as re co rded  (T ab le  4 .5 ). T he re  w as  a 
s ign ifican t d iffe re nce  be tw een  the  m u ltip lic itie s  o f tum o r in va r iou s  w e e k  o f expe rim en t. 
M am m ary tum o rs  o f each  g roup  had been found  be tw een  the  fo rth  to  s ix th  w eeks  a fte r  
trea tm en t w ith  D M B A  (o r the  8 th - 1 1th w eek o f e xpe rim en t). T he  num be rs  o f tum o r w e re  
increased and rem a in  s teady  s ince  the  e leven th  w eeks . It is no tice  th a t the  m u ltip lic ity  o f 
PM -1000 g roup  w as fo und  s ig n if ica n t low e r than  the  con tro l (p <0 .0 5 ) s in ce  the  firs t found  
until the end o f e xpe rim en t (F igu re  4 .27 -4 .28 ).

T a b le  4 .5  M ean + S .E . va lue  o f m u ltip lic ity  o f tum o r on p re ven tive  s tud y  o f p . mirifica
and ร . superba in D M B A -induced  m am m a ry  tum o r ra ts

W eek C on tro l PM -10 P M -100 PM -1000 B S -10 BS -100 B S -1000

9 0 .4+0 .3 0* 0* 0* 0 .1 +0 .1 * 0 .1+0 .1 * 0 .1+0 .1 *

10 0 .3+0 .2 0 .1+0 .1 0* 0.1 +0.1 0 .4+0 .1 0 .2+0.1 0 .1+0.1

11 1 .0+0 .3 0 .4+0 . r 0 .2+0 . r 0 .2+0 .1 * 0 .7 +0 .2 0 .8+0 .3 0 .3+0 .1 *

12 1 .6+0 .5 0 .9+0 .2 0 .5+0 .2 * 0 .3+0 .2 * 1 .4+0 .4 1 .7+0 .4 0 .8+0 .3

13 2 .2+0 .5 1 .3+0 .3 0 .7+0 .3 * 0 .4+0 .3 * 1 .8+0 .5 2 .0+0 .4 1 .2+0 .3

14 2 .5+0 .5 2 .4+0 .4 1 .2+0 .3 * 0 .8+0 .3 * 1 .8+0 .5 1 .8+0 .4 1 .1+0 .3

15 2 .4+0 .5 2 .5+0 .4 1 .4+0 .3 0 .9+0 .4 * 2 .1 +0 .5 2 .0+0 .4 1 .2+0 .3

16 3 .1+0 .6 2 .5+0 .4 1 .6+0 .3 * 1 .0+0 .4 * 1 .8+0 .4 * 2 .2+0 .4 * 1 .6+0 .2*

17 2 .9+0 .6 2 .5+0 .3 2 .0+0 .3 1 .4+0 .5* 1 .8+0 .4 2 .5+0 .4 1 .9+0 .3

18 3 .0+0 .4 2 .9+0 .4 2 .2+0 .3 1 .4+0 .4* 2 .5 +0 .5 3 .0+0 .3 2 .3+0 .4

19 3 .2+0 .4 3 .2+0 .4 2 .6+0 .5 1 .6+0 .5 * 3 .0+0 .4 2 .9+0 .4 2 .6+0 .4

20 3 .2+0 .4 3 .1+0 .4 2 .8+0 .3 1 .5+0 .5 * 3 .0 +0 .4 2 .9+0 .4 2 .6+0 .4

* = S ta tis tica l s ig n if ic a n t a t p<0 .05  com pa red  w ith  con tro l
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week after treated DMBA

F ig u re  4 .27  M u ltip lic ity  o f tum o r on p reven tive  s tud y  o f p. m ir if ic a  in D M BA -induced  
m am m a ry  tum o r ra ts . T he  a s te r isk  show s s ig n if ic a n t d iffe re nce  com paring  
w ith  con tro l a t the  0 .05  leve ls .

week after treated DMBA

F ig u re  4 .28  M u ltip lic ity  o f tum o r on p reven tive  s tud y  o f 8 . superba in D M BA -induced  
m am m a ry  tum o r ra ts . T he  a s te r is k  show s s ig n if ic a n t d iffe re nce  com paring  
w ith  con tro l a t the  0 .05  leve ls.
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W e e k ly  m e a n  d ia m e te r  o f  m a m m a r y  t u m o r

The w eek ly  m ean  d iam e te r o f m am m a ry  tum o r o f tum o r-d e ve lop e d  ra ts  trea ted  
w ith  28 consecu tive  days o f p. minfica and 8 . superba w e re  re co rded  (T ab le  4 .6  and  
F igure 4 .29 -4 .30 ).

The  m ean  d iam e te r o f m am m a ry  tum o r in a ll g rou p s  w a s  in c reased  rap id ly  du ring  
the  tenth to  tw en tie th  w eek  o f e xpe rim en t. T he re  w as  a s ta tis tica l s ig n if ic a n t d iffe rence  
(p<0 .05 ) inc lud ing  the  con tro l g roup  in som e w eeks  as fo llow s .

เท PM -10, the  m ean  d iam e te r o f tum o r w as  fo und  s ig n if ic a n t low e r a t th e  1 
weeks. เท PM -100 , th e re  w e re  s ig n if ica n t low e r a t the  1 1th -  18 th w ee ks  o f e xpe rim en t. เท 
PM -1000, th e re  w e re  s ig n if ica n t low e r a t the  12th -  13th, 15 th - 2 0 th w eek  o f e xpe rim en t 
(F igu re  4 .29 ).

เท 8 . superba trea ted  g roup , th e re  w as  a s ig n if ic a n t low e r in B S -10  g roup  a t the  
16th -  20 th w eeks  and  B S -1000  w as  found  a t th e  16th and  17th w ee ks  o f e xpe rim en t 
(F igu re  4 .30 ).



T a b le  4 .6  M ean d iam e te r o f tu m o r on p re ve n tiv e  s tu d y  o f p. mirifica a nd  ร . superba in D M B A -in d u ce d  m am m a ry  tu m o r ra ts
W e e k C on tro l P M -10 P M -100 P M -1000 B S -10 B S -100 B S -1000

9 0 .01+0 .01 0 0 0 0 .01+0 .01 0 .01+0 .01 0 .01+0 .01

10 0 .0 6 + 0 .0 2 0 .01+0 .01 0* 0 .0 4 + 0 .0 4 0 .0 9 + 0 .0 3 0 .0 4 + 0 .0 2 0 .01+0 .01

11 0 .20+0 .01 0 .1 0 + 0 .0 0 * 0 .1 3 + 0 .0 1 * 0 .26+0 .01 0 .24+0 .01 0 .10+0 .01 0 .16+0 .01

12 0 .45+0 .01 0 .2 8 + 0 .0 1 * 0 .1 8 + 0 .0 1 ** 0 .2 1 + 0 .0 1 * 0 .45+0 .01 0 .55+0 .01 0 .34+0 .01

13 0 .69+0 .01 0 .4 6 + 0 .0 1 * 0 .2 9 + 0 .0 1 ** 0 .3 4 + 0 .1 1 * 0 .66+0 .01 0 .73+0 .01 0 .4 9+0 .1 0

14 0 .82+0 .01 0 .74+0 .01 0 .5 2 + 0 .0 1 * 0 .6 1 + 0 .1 3 0 .76+0 .01 0 .80+0 .01 0 .53+0 .11

15 0 .98+0 .01 0 .90+0 .01 0 .6 4 + 0 .0 1 * 0 .6 1 + 0 .1 2 * 0 .9 8 + 0 .1 0 0 .9 7 + 0 .1 2 0 .6 6 + 0 .1 2

16 1 .15+0 .01 1 .02+0 .01 0 .7 7 + 0 .0 1 ** 0 .6 6 + 0 .1 3 ** 0 .7 1 + 0 .0 1 ** 0 .87+0 .11 0 .6 9 + 0 .1 2 **

17 1 .27+0 .01 1 .09+0 .01 0 .9 8 + 0 .0 1 * 0 .9 0 + 0 .1 2 *  . 0 .7 2 + 0 .0 1 ** 0 .95+0 .11 0 .8 5 + 0 .1 1 *

18 1 .37+0 .01 1 .27+0 .01 1 .0 8+0 .0 1 * 0 .9 5 + 0 .1 2 ** 0 .9 5 + 0 .0 1 ** 1 .27+0 .01 1 .10+0 .10

19 1 .46+0 .01 1 .40+0 .01 1 .3 5+0 .1 2 1 .0 6 + 0 .1 1 * 1 .1 2+ 0 .0 1 * 1 .32+0 .01 1 .21+0 .01

20 1 .45+0 .01 1 .42+0 .01 1 .34+0 .01 1 .0 0 + 0 .1 2 ** 1 .1 4 + 0 .0 1 * 1 .31+0 .01 1 .21+0 .11

* 1 ** = S ta tis tic a l s ig n if ic a n t a t p < 0 .0 5  and  0.01 com pa re d  w ith  c o n tro l, re spe c tiv e ly .
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week

F ig u re  4 .29  M ean d iam e te r o f tum o r on p reven tive  s tud y  o f p. mirifica in DM BA- 
in duced  m am m ary  tum o r ra ts. T he  a s te r is k  show s  s ig n if ic a n t d iffe rence  
com pa rin g  w ith  con tro l a t the  0 .05  leve ls .

week

F ig u re  4 .3 0  M ean  d iam e te r o f tum o r on p reven tive  s tud y  o f B. superba in DM BA- 
in du ced  m am m a ry  tum o r ra ts. T he  a s te r is k  show s s ig n ifica n t d iffe rence  
com pa rin g  w ith  con tro l at the  0 .05  leve ls .
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3 )  T u m o r  s i z e  a t  g r o s s l y  d a y

A t th e  end  o f e xpe rim en t, th e  ra ts  w e re  sa c rifice d  and  tum o rs  w e re  e va lua ted  fo r  
th e  m u ltip lic ity , w e ig h t and  s ize  (F igu re  4.31 and  T ab le  4 .7 ). M am m a ry  tum o r w as  found  
as ro lling  up  th e  sub cu ta neou s  nodu les . T h e  tu m o r su rfa ce  w as  sm oo th  and som e  
lo bu la ted  and  la rge  b lood  ve sse ls  as  show n  in F ig u re  4 .31 . A  red  w ho rle d  appea rance , 
nec ro s is  and  h em o rrhage  had occu rred .

T he  m u ltip lic ity  o r n um be r o f tum o r p e r ra t a t th e  r ig h t s ide  o f a bdom en  w as  
low e r s ig n if ic a n tly  d iffe re n ce  in P M -100 , P M -1000  and  B S -1000  g roup  com pa rin g  w ith  
th e  con tro l. H ow eve r, to ta l m ean  + S .E . o f m u lt ip lic ity  show ed  the  s ig n if ica n tly  low e r on ly  
in P M -1000  (p<0 .01 ). T he  tu m o r w e igh t, d iam e te r and  vo lum e  w e re  s ta tis tica l 
s ig n if ic a n tly  low e r th an  th e  con tro l g roup  in P M -1000  (p<0 .01 ). T um o r d iam e te r w as  
s ig n if ic a n t h ig he r in B S -10  (p<0 .05 ) and  B S -100  (p<0 .01 ) g ro u p  and  tu m o r vo lum e  w as  
fo u nd  h ig h e r in BS2 g roup  (p<0 .05 ).

F ig u re  4.31 M am m a ry  tum o rs  w e re  exc ised  from  fem a le  ra t a t th e  g ro ss ly  day. The
d iam e te r o f P e tri d is k  is 3 .5  cm .
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T ab le  4.7 The p reven tive  s tud y  o f p. minfica and  B. superba on  D M B A -induced  m am m ary

tum o r ra ts
G roup M u ltip lic ity T um o r w e igh t

(g)
T um or

D iameter
Tum or

Vo lum e (cm 3)Left R igh t To ta l mean
Con tro l 3 .75+0.31 3 .25+0 .34 4 .00+0 .56 2 .00+0 .25 1 .05+0 .06 1 .82+0 .26

PM1 3 .64+0 .30 2 .82+0 .28 3 .45+0 .53 1 .96+0 .25 1 .11+0 .06 2 .30+0 .45

PM2 3.72+0 .26 2 .20+0 .26 * 2 .92+0 .38 2 .17+0 .26 1 .16+0 .07 1 .96+0 .62

PM3 2 .95+0 .28 2 .05+0 .28 * 2 .00+0 .48 ** 1 .13+0 .22 ** 0 .84+0 .06 ** 0 .86+0 .22 **

BS1 3 .60+0 .23 2 .95+0 .32 4 .00+0 .48 1 .81+0 .40 1 .18+0 .05 * 2 .06+0 .29

BS2 3 .41+0 .27 2 .82+0 .37 3 .24+0 .61 1 .99+0 .26 1 .34+0 .11 ** 2 .83+0 .52 *

BS3 3 .07+0 .22 2 .21+0 .26 * 2 .29+0 .40 ** 1 .89+0 .37 1 .04+0 .08 1 .52+0 .32

*1 ** = S ta tis tica l s ig n if ica n t a t p<0 .05  and 0.01 com pa red  w ith  con tro l, re spec tive ly .
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6.00 1
i

5 .00  -

R igh t Le ft T o ta l
g roup

□  Con tro l
□  PM -10
■  PM -100
■  PM -1000

F ig u re  4 .32  M u ltip lic ity  o f tum o r on p reven tive  s tud y  o f p. ทาirifica in D M B A -induced  
m am m a ry  tum o r ra ts. O ne  and doub le  a s te r is k  sh ow  s ig n if ica n t d iffe rence  
com pa rin g  w ith  con tro l a t th e  0 .05  and  0.01 le ve ls , respec tive ly .

6.00 า 

5 .00  -

R igh t Le ft
g roup

□  C ontro l
□  BS -10

■  BS -100
■  BS -1000

To ta l

F ig u r e  4 .3 3  M u lt ip l ic ity  o f  tu m o r  o n  p re v e n t iv e  s tu d y  o f  B. supe rba  in  D M B A - in d u c e d

m a m m a ry  tu m o r  ra ts . O n e  a n d  d o u b le  a s te r is k  a n d  c ro s s  s h o w  s ig n if ic a n t

d if fe re n c e  c o m p a r in g  w ith  c o n tro l a t th e  0 .0 5  a n d  0 .0 1  le v e ls , re s p e c t iv e ly .
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4.00 1

3.50 j

3 .00 -j

2.50 i

2.00 \
1.50 I

1.00 -j

0.50 1 

0.00 1

□  Con tro l
□  PM -10
■  PM -100
■  PM -1000

T um o r w e igh t (g ) T u m o r d iam e te r (cm .) T u m o r v o lum e  t 0113)

F ig u re  4 .34  W e igh t, d iam e te r and vo lum e  o f tu m o r on p re ven tive  s tudy  in DM BA- 
induced  m am m ary  tum o r rats. D oub lé  a s te r isks  sh ow  s ig n ifica n t d iffe rence  
com paring  w ith  con tro l a t the  0 .05  and  0.01 leve ls , respec tive ly .

4.00

3 .50  ^

3 .00  j

2 .50 -I

Tumor weight (g)

□  Contro l
□  BS-10

■  BS-100
■  BS -1000

T um o r d iam e te r (cm .) T um o r v o lum e  (cm 3 )

F ig u re  4 .35  W e ig h t, d iam e te r and vo lum e  on p re ven tive  s tud y  o f B. superba in DMBA- 
in duced  m am m a ry  tum o r ra ts. T he  a s te r is k  show s s ig n ifica n t d iffe rence  
com pa rin g  w ith  con tro l a t the  0 .05  leve ls .



94

4 ) H is t o lo g ic a l  s t u d y  o f  m a m m a r y  t u m o r

H is topa tho log ica l exam ina tion  o f tum o rs  w as c la ss ifie d  a cco rd ing  to  W H O  
(Young and H a llow es, 1973). A ll tum o rs  w as m a lig n an t w h ich  cha ra c te rized  in to  5 types; 
adenoca rc inom a , pap illa ry  ca rc inom a , anap la s tic  ca rc inom a , c r ib ifo rm  ca rc inom a  and  
com edo  ca rc inom a (F igu re  4 .36 ). M ost o f them  w e re  a d eno ca rc in om a  (F igu re  4 .36A ), 
w h ich  showed in va ried  pa tte rns . A c in i show ed  va ry  in s ize  and  shape  and lined by 1-2 
la ye r o f cubo ida l ep ithe lia l, w h ich  w as ca lled  as s im p le  a denoca rc inom a . More  
com p lex ity  o f adenoca rc inom a  w as  a lso  found . P ap illa ry  ca rc in om a  w as accom pan ied  
by an ep ithe lia l p ro life ra tio n . The  g row th  o f loose  and o ede sm a to u s  fib ro vascu la r s trom a  
and in eg u la r spaces  com pos ing  w ith  the  b ranch ing  pap illa ry  fro n d s  have occu rred  
(F igu re  4 .36B ). A nap la s tic  ca rc inom a  w as  cons is te d  w ith  ir re g u la r shee ts  o f ep ithe lia l 
ce ll a rrangem en t and little  s trom a  (F igu re  4 .36C ). C rib ifo rm  ca rc in om a  dem ons tra ted  the  
p ro life ra tion  o f ep ithe lia l ce ll in c ircum sc ribed  and  som e  se c re tio n  in to  ac in i can be  
occu rred  (F igu re  4 .36D ). S om e  tum o r w as found  a lve o la r adeno ca rc in om a  w ith  com edo  
pa tte rn  tha t cen tra l tissue  nec ros is  is su rrounded  by g la n d u la r s tru c tu re s  (F igu re  4 .36E ).

T um o r w as found  as adenoca rc inom a  in a ll g roups . T he  m ino rity  o f tum o r was  
pap illa ry  ca rc inom a . It is no tice  tha t the  s im p le  a deno ca rc in om a  w as  dem ons tra ted  in the  
con tro l g roup . No pap illa ry  ca rc inom a  w as obse rved  in P M -1000 , B S -100  and BS -1000. 
C om edo  and ana lp a s tic  ca rc inom a  w e re  ra re ly  found . F u rth e rm o re , the  m ix ing  o f tum o r  
pa tte rn  can be found .
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F ig u re  4 .3 6  H is to lo g y  o f D M B A -induced  m am m a ry  tum o r in ra t on p reven tive  s tud y  o f  
p. กาirifica and B. superba fo llow ed  the  c la ss ifica tio n  o f W H O  (Y oung  and  
and  H a llow es , 1973). M agn ifica tio n  x40.
A  = A deno ca rc in om a  B  = P ap illa ry  ca rc inom a
c  = A na p la s tic  ca rc in om a  D = C rib r ifo rm  ca rc inom a
E = C om edoca rc inom a
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4 .1 .4  E s t r o g e n  r e c e p t o r  im m u n o h is t o c h e m ic a l  in  m a m m a r y  t u m o r

P a ra ff in  s e c t io n s  o f  m a m m a ry  tu m o r  w e re  o b s e rv e d  fo r  E R -a  a n d  E R -p  
im m u n o re a c t iv ity . T h e  e v a lu a t io n  o f  re s u lts  w a s  d e te rm in e d  b y  a  s e m iq u a n t ita t iv e  
m e th o d . เท b o th  o f  E R -a  a n d  p w a s  c o n f in e d  to  th e  n u c le i o f  a ll c e ll ty p e s . F o r  th e  
n e g a tiv e  c o n tro ls , n o  s p e c if ic  s ta in in g  w a s  o b s e rv e d  a s  s h o w n  in  F ig u re  4 .3 7 . 
B o th  re c e p to rs  w e re  fo u n d  in m a m m a ry  tu m o r  c o m p a r tm e n t .  H o w e v e r , th e re  w a s  
d if fe re n c e  in  th e  s ta in in g  in te n s ity  a n d  lo c a liz a t io n . E p ith e lia l c o m p a r tm e n t w a s  
fo u n d  w ith  w e a k  s ta in in g  in te n s ity  in  a ll g ro u p s .

T h e ir  le v e l o f  s ta in in g  in te n s ity  a s  s e e n  in  F ig u re  4 .3 8  a n d  T a b le  4 .8  s h o w s  
a ll th e  s e m iq u a n t ita t iv e  re s u lts . E s tro g e n  r e c e p to r  w a s  fo u n d  a s  m o d e ra te  
s ta in in g  in te n s ity  in  b o th  s u b ty p e s  in  a ll g ro u p s . A  s t ro n g  s ta in in g  in te n s ity  c o u ld  
be  o b s e rv e d  w ith  E R -a  o f  B S -1 0 0  g ro u p . F o r  th e  c o n n e c t iv e  s t ro m a , m o re  
p o s it iv e  s ta in e d  th a n  th e  la y e r  o f  th e  s u r fa c e  e p ith e liu m .
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Figure 4.37 Representative immunohistochemical staininq (il) for ER-a and ER-
B pattern of (a): Negative control (b): ER-a. (c-d): ER-B and (e): ER-
B =x100
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H Control 
■  PM-10
□  PM-100
□  PM-1000

Alpha Beta
ER type

F ig u r e  4 .3 8  P e rc e n ta g e  o f  p o s it iv e  c e ll s ta in in g  o f  m a m m a ry  tu m o r  fo r  e s tro g e n  
re c e p to r  s u b ty p e s ; a lp h a  a n d  b e ta  im m u n o s ta in in g . T h e  a s te r is k  
s h o w s  s ig n if ic a n t d if fe re n c e  c o m p a r in g  w ith  th e  c o n tro l a t th e  0 .0 5  
le v e ls .

T a b le  4 .8  P e rc e n ta g e  o f  p o s it iv e  c e ll s ta in in g  o f  m a m m a ry  tu m o r , fo r  e s tro g e n  
re c e p to r  s u b ty p e s ; a lp h a  a n d  b e ta  im m u n o s ta in in g

G roup T rea tm en t No. 
o f ra ts

E R -a ER-P Ratio

1 C on tro l 5 33 .37 39 .75 0 .84

2 P M -10 5 32 .06 44 .4 2 0 .72

3 P M -100 5 25 .59 38 .59 0 .66

4 P M -1000 5 9 .28* 22 .05 * 0 .42 *

5 BS -10 5 19.56 43 .89 0 .45

6 B S -100 5 37 .12 33 .57 1.11

7 B S -1000 5 26 .42 30 .66 0 .86

*= s ig n if ic a n t  d i f fe re n c e  c o m p a r in g  w ith  th e  c o n tro l a th e  0 .0 5  le v e ls .
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4 .2  A n t i - t u m o r  a c t iv i t ie s  o f  p. mirifica a n d  ร .  superba in  D M B A - in d u c e d

r a t  m a m m a r y  c a r c in o m a

4 .2 .1  G r o w th  ra te  a n d  s u r v iv a l  t im e

The  g row th  ra te  o f ra ts in the  e xpe rim en t g rou p s  is show n  in F igu re  4 .39  and  
4 .40 . T he  fo llow ing  da ta  are de ta ils  o f each  g roup .

เท p. mirifica trea ted  g roups , the  b ody  w e igh ts  w e re  s lig h tly  in c reased  as well 
as the  con tro l. T he  in itia l and fin a l w e igh ts  a re  show n  in T a b le  4 .9 . T he re  was  
s ig n ifican t d iffe re n ce  in the  body w e igh t o f P M -10  and P M -100  a t the  3 rd w eeks  and  
PM -1000  a t the  8 th w eek  o f e xpe rim en t (p<0 .05 ). T he  o th e rs  w e re  no s ign ifican t 
d iffe rence .

เท B. superba trea ted  g roups , the  g row th  ra te  w as  h ig h e r than  the  con tro l. เท 
BS-10 g roup , the  body w e igh t w a s  s ig n if ica n t h ig he r a t the  4 th and  6 th-  8 th w eeks o f 
expe rim en t. เท B S -100  g roup , th e  body w e ig h t w as  s ig n if ic a n t (p<0 .05 ) h ighe r a t the  
4 th, 6 th-  7 th, 15th and  17th -  18 th w eeks  o f e xpe rim en t. เท B S -1000  g roup , the  body  
w e igh t w as  s ig n if ic a n t (p<0 .05 ) h ig he r a t th e  4 th, 13th-  16th, and  19th -  2 0 th w eek  o f 
the  e xpe rim en t (p<0 .05 ). เท add itio n , the  body w e ig h t o f the  con tro l and the  B. 
superba g roup  e leva ted  in cons is tency , w ith  low e r o f the  R 2 va lue  (da ta  no t shown) 
w hen  com pa re  w ith  th e  p . m /r/7 /ca-treated g roup . T he  h ig h e r g roup  o f R2 va lue  was  
PM -10  and B S -1000 , w h ich  w e re  0 .8502  and 0 .8202 , re spec tive ly . T he  R 2 va lue  o f 
PM -10  and P M -1000  w e re  0 .7073  and 0 .7889 , re spec tive ly . T he  con tro l and BS-10  
show  the  va lue  o f 0 .6713  and 0 .6890 , re spec tive ly . T he  low es t va lue  w as  0 .3573, 
w h ich  found  in B S -10  g roup .

เท the  eva lua tio n  fo r su rv iva l, the  a n im a ls  w e re  ob se rved  on the  firs t day to  
the  2 0 th w eeks  o f expe rim en t. T h e  fo llow ing  da ta  a re  d e ta ils  o f each  g roup  (F igu re  
4 .41 -4 .42 ).

No dea th  w a s  found  in a ll ra ts  on  th e  in itia l w e e k  to  the  8 th w eeks o f 
expe rim en t. เท P M -1000  g roup , th e re  w as  a s ig n if ic a n t d e c re a s in g  than  the  con tro l 
g roup  in the  9 lh w e e ks  and  12th w e e k  till the  end  o f e xp e r im en t (p<0 .05 ). o th e rs  w ere  
no t ob se rved  fo r  d iffe re n ce  (p>0 .05 ). H ow eve r, the  m ean  su rv iva l tim es w as not 
fo und  s ig n if ica n t d iffe re n t com pa rin g  w ith  the  con tro l g ro u p  (p >0 .0 5 ) (F igu re  4 .43 ).
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— ♦ — C on tro l 
- m -  PM-10 
—i t — PM-100 
—X—PM-1000

325.0 -j

100.0 i----------T---- 1-----T---- T---- r---- T---- T---- T---- T---- T---- 1-----T---- ----- T---- T---- T---- ,---------
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

weeks

F ig u re  4 .39  B ody w e ig h t o f D M B A -induced  m am m a ry  tum o r ra ts  on a n ti- tum o r s tudy  
o f p. mirifica. T he  a s te r isk  show s s ig n if ic a n t d iffe re n ce  com pa ring  w ith  
con tro l a t th e  0 .05  leve ls .

weeks

F ig u re  4 .4 0  B ody w e ig h t o f D M B A -induced  m am m a ry  tum o r ra ts  on an ti- tum o r s tudy  
o f B. superba. T he  a s te r is k  show s s ig n if ic a n t d iffe re n ce  com pa ring  w ith  
con tro l a t the  0 .05  leve ls .
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25 -

—♦ — Control 
- * -P M -1 0  
—A— PM-100 
—o — PM-1000

weeks

F ig u re  4.41 T he  su rv iva l ra te  o f D M B A -induced  m am m a ry  tu m o r ra ts on an ti-tum o r  
s tud y  o f p. m irif ica . T he  a s te r is k  show s  s ig n if ic a n t d iffe rence  
com pa rin g  w ith  con tro l a t the  0 .05  leve ls .

j —♦— Control 
j —3*— BS-10

25 ! - ♦ -BS-100
1 — f— BS-1000

5

0 -I— -1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

weeks

F ig u re  4 .4 2  T he  su rv iva l ra te  o f D M B A -induced  m am m a ry  tu m o r ra ts  on an ti-tum o r  
s tud y  o f B. superba.
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Control PM-10 PM-100 PM-1000 BS-10 BS-100 BS-1000

group

F ig u re  4 .43  M ean su rv iva l tim e  o f D M B A -induced  m am m a ry  tum o r ra ts on an ti
tum o r s tudy  o f p. mirifica and ร . superba.
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4 .2 .2  O rg a n

A t nec ropsy  day, the ra ts  w e re  w e ighed  and sa c rifice d . L ive r, o va ry  and  
u te rus w e igh t w e re  reco rded  (T ab le  4 .9 )

The  fina l body w e igh t o f the  con tro l w a s  249 .8  + 12 .8  g (M ean  + S .E .). The re  
was a s ig n ifican t d iffe rence  in the  B S -1000  g roup . F o r th e  w e ig h t ga in  com parison , 
all PM -trea ted  g roup  and B S -1000  w e re  s ig n if ic a n t h ig he r than  th e  con tro l (F igu re  
4 .44 -4 .45 ).

1 ) L iv e r

The  live r w e igh t o f D M B A -induced  m am m a ry  tu m o r ra ts  trea ted  w ith  p . 
mirifica and ร . superba w e re  reco rded  (Tab le  4 .9 ). T he  h ig h e s t m ean  + S .E . va lue  o f 
the B S -1000  g roup  w as  10 .049 + 0 .616 and the  low es t m ean  + S .E . w as  7 .869  +
0 .519 g o f P M -1000  g roup . เท p. minfica trea ted  g roup , th e  m ean va lue  was  
decreas ing  in dose  dependen t m anne r w h ile  it w a s  n o t no ted  in ร . superba trea ted  
g roup . C om pa rison  o f the  live r w e igh t w ith  con tro l w a s  fo u n d  to  be no d iffe rence  
(p>0 .05 ) (F igu re  4 .48 -4 .49 ).

T he  re su lts  o f the  h is to log ica l e xam ina tio n  o f tis s ue s  ta ken  from  the  ra ts  
trea ted  w ith  p . mirifica and ร . superba a t g ro ss ly  day  as show n  in F igu re  4 .46  and
4 .47  respec tive ly . เท the  con tro l g roup , the  h is to lo g ica l c h ange s  revea led  m ild  fa tty  
degene ra tio n  o f the  hepa tic  ce lls  in the  m idzona l a reas  o f live r (F igu re  4 .4 6A ) and  
som e hepa to cy te s  w e re  found  c lum p ing . T he  m ode ra te  fa tty  degene ra tio n  found  in 
the g roup  o f P M -10  (F igu re  4 .4 6B ), P M -100  (F igu re  4 .4 6C ) and  PM -1000  (F igu re  
4 .46D ). A ll o f PM  g roup s  a lso  found  a c id oph ilic  cy top la sm  in som e  o f hepa tocy tes . 
The  P M -10  g roup  show ed  non -hom ogenous  in s tra in in g . T he  P M -100  g roup  showed  
an irre g u la r ity  o f the  nuc lea r s izes . T he  la rge  s ize  o f K u ffe r ’s ce ll o f P M -1000  g roup  
w as a lso  obse rved . เท the  B S -10  g roup  (F igu re  4 .4 7B ), th e  hepa to cy te s  o f po rta l 
triad  w e re  fo und  d ila ta tion . เท th e  B S -100  g roup  th e re  w a s  va rious  deg rees  o f 
h is to lo g ica l c h ange s  as h yd roph ic  sw e lling  and  fa tty  d e ge ra tio n  in m os t o f the  
m idzona l a rea  o f the  live r (F igu re  4 .47C ). F u rth e rm o re , one  an im a l in the  BS -100  
g roup  show ed  m ass ive  nec ro s is  as we ll as in B S -1000  g roup  (F igu re  4 .47D ).
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□  Initiai
□  Final 
■  Gain

Control PM-10 PM-100 PM-1000
group

F ig u re  4 .44  M ean + S .E . o f body w e igh t o f D M B A -induced  m am m a ry  tum o r in ra ts  
tre a ted  on a n ti-tum o r s tudy  o f p. mirifica. T he  a s te r is k  show s s ign ifican t 
d iffe re nce  com pa ring  w ith  con tro l a t the  0 .05  leve ls .

Control BS-10 BS-100 BS-1000
group

F ig u re  4 .45  M ean  + S .E . o f body w e igh t o f D M B A -induced  m am m a ry  tum o r in ra ts  
tre a te d  on a n ti- tum o r s tudy  o f B. superba. T he  as te risk  shows  
s ig n if ic a n t d iffe re n ce  com pa rin g  w ith  con tro l a t th e  0 .05  leve ls .



T a b le  4 .9  T h e  fin a l b ody  and o rgan  w e ig h t o f D M B A -in d u ce d  m a m m a ry  tum o r in ra ts  tre a te d  w ith  p. mirifica and  ร . superba (M ean  + S .E .)
C on tro l P M -10 P M -100 P M -1000 B S -10 B S -100 B S -1 0 00

Body weight (g.)
Initial 183.1 + 4 .6 180.3 + 2.8 178.7 + 3.3 177.3 + 3.8 186.3 + 1.5 182.8 + 5.8 175.5 + 8.2
Final 275.6 + 12.8 276.6 + 9.9 286.1 + 10.5 283.5 + 11.9 264.6 + 19.1 262.5 + 15.9 298.8 + 6.3*
Gain 92.7 + 7.4 96.3 + 4.6 107.4 + 5.3* 106.2 + 4.5* 94.5 + 9.5 96.7 + 19.5 134.0 + 21.0*

Organ weight (g.)
Liver 8.22 + 0.55 8 .71+0 .58 8 .01+0 .37 7.87 + 0.52 9.80 + 1.32 8.19 + 0.92 10.05 + 0.62
Relative liver (x10'2) 3.33 + 0.02 3.30 + 0.02 2.97 + 0.01 3.12 + 0.02 3.65 + 0.03 3.20 + 0.04 3.38 + 0.02
Ovary 0.15 + 0.01 0.15 + 0.01 0.13 + 0.01 0.14 + 0.01 0.43 + 0.19* 0.15 + 0.01 0.33 + 0.18
Relative ovary (x10'3) 0.62 + 0.08 0.59 + 0.05 0.50 + 0.05 0. 56 + 0.04 1.56 + 0.65* 0.60 + 0.08 1.13 + 0.61
Uterus 0.44 + 0.05 0.38 + 0.37 0.69 + 0.12* 0.58 + 0. 95 0.53 + 0.17 0.60+ 0.08 0.40 + 0.03
Relative uterus (x10'3) 1.74 + 0.16 1.45 + 0.12 2.53 + 0.43* 2.26 + 0.30 2.04 + 0.62 2.25 + 0.25 1.33 + 0.07

Uterus horn length (c.m .)
Uterus ho rn l 5.82 + 0.11 5.88 + 0.16 6.08 + 0.14 5.76 + 0.24 6.00 + 0.21 6.20 + 0.15 6.22 + 0.20

Uterus horn2 5.66 + 0.17 5.88 + 0.13 5.91 + 0 .13 5.64 + 0.14 5.98 + 0.27 5.74 + 0.17 6.24 + 0.12*

Mean uterus horn 5.74 + 0.11 5.88 + 0.11 6.00 + 0.11 5.71 + 0 .18 5.99 + 0.18 5.97 + 0.13 6.23 + 0.12*

R e la tive  o rgan  = o rg a n /B W , * = th e  m ean  d iffe re n c e  is s ig n if ic a n t a t th e  0 .05  co m p a re d  w ith  con tro l.
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F ig u re  4 .4 6  L ive r tis s u e s  o f D M B A -induced  m am m a ry  tu m o r ra ts  on a n ti- tum o r s tud y  o f 
p. mirifica (A ) con tro l, (ธ ) PM -10 , (C ) P M -100  and  (อ ) PM -1000 . H&E  
s tra in in g  fo r  b lood  filtra tio n  (b), fa tty  degene ra tio n  (f), s inuso id  d ila tio n  (ร), 
irre g u la r ity  o f n u c le a r s ize  (i) and  c lum p ing  hepa to cy te s  (c). M agn itu de  = 
x40.
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F ig u re  4 .4 7  L ive r tis s u e s  o f D M B A -induced  m am m a rv  tu m o r ra ts  on  a n ti- tum o r s tud y  o f  
ร. suoerba. (A ) con tro l. (B ) BS -10 . (C ) B S -100  and  (D ) BS -1000 . H&E  
s tra in in g  fo r  fa ttv  d e gene ra tio n  (f). s inuso id  d ila tio n  (ร). irre g u la r ity  o f 
nuc lea r s ize  (i) and nec ro s is  (ท). M agn itu de  = x40.
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2 ) O v a r y

The  w e igh t o f the  o va ry  o f D M B A -induced  m am m a ry  tum o r in ra ts  trea ted  
w ith p . mirifica and ร . superba w e re  reco rded  (T ab le  4 .9  and  F igu re  4 .48 -4 .49 ). The  
h ighest m ean  + S .E . va lue  o f o va ry  w e igh t and re la tive  o va ry  (o va ry  w e ig h t/B W ) w as
0 .434 + 0 .194  and 0 .156  + 0 .0 65  g , re spec tive ly  in the  B S -10  g roup . It is no ticed  tha t 
the m ean va lue  fo r live r o f the  B S -10  and B S -100  g roup  w as  h ig h e r than  the  o the rs . 
Com parison  o f the  ova ry  and re la tive  o va ry  w e ig h t w ith  th e  con tro l w a s  fo und  to  be  
d iffe rence  in BS -100  and  B S -1000  (p<0 .05 ).

The  h is to lo gy  s tudy  o f ra t o va ry  in the  con tro l, p . mirifica and ร . superba 
trea ted  g roup  show ed  the  chang ing  o f fo llic le s  in va r iou s  p hases  (F igu re  4 .50 -4 .51 ). 
เท PM -10 g roup , b lood  in filtra tion  con ta in ing  seve ra l co rpu s  lu tea  w as  found . 
Seconda ry fo llic le s  w e re  a lso  found . เท P M -1000  g row ing  fo llic le s  such  as ea rc ly  
prim a ry fo llic le , la te  p r im a ry  fo llic le  and se conda ry  fo llic le  w e re  d om in a n tly  show n . เท 
PM -100 g roup , the  num e rous  co rpus  lu tea  w as  seen . เท ร . superba-tre a ted  g roups , 
G raa fian  fo llic le  and co rpus  lu tea  w e re  c le a rly  fo u nd . เท B S -100  g roup  seconda ry  
fo llic les  and b lood in filtra tion  in ova rian  tissue  w e re  found .
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F ig u re  4 .48  M ean + S .E . o f re la tive  live r, o va ry  and u te rus  w e ig h t o f D M BA -induced  
m am m a ry  tum o r in ra ts  on a n ti- tum o r s tud y  o f p . minfica. T he  as te risk  
show s s ig n if ica n t d iffe re nce  com pa ring  w ith  con tro l a t the  0 .05  leve ls.

*

Relative ovary n o 3) 
organ

□  Control
□  BS-10
■  BS-100
■  BS-1000

F ig u re  4 .49  M ean ± S .E . o f re la tive  liver, o va ry  and u te rus  w e ig h t o f D M BA -induced  
m am m a ry  tum o r in ra ts  on a n ti- tum o r s tud y  o f B. superba. T he  aste risk  
show s s ig n if ic a n t d iffe re n ce  com pa rin g  w ith  con tro l a t the  0 .05  levels.
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F ig u re  4 .50  O va rian  tis s ue  o f D M B A -induced  m am m a ry  tu m o r ra ts  tre a ted  on a n ti
tum o r s tud v  o f p. mirifca. (A ) C on tro l g roup . (B ) PM -10 . (C ) P M -100  and  
(อ ) PM -1000 . H&E  s tra in in a  fo r  p r im a ry  fo llic le  (p). se conda ry  fo llic le  (ร), 
g raa fia n  fo llic le  (a ) and  co rpu s  lu teum  (c). M agn itu de  = x10.
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F ig u r e  4 .5 1  Ovarian tissue of DMBA-induced mammarv tumor rats on anti-tumor 
studv of B. suoerba. (A) Control group. (B) BS-10. (C) BS-100 and (อ) 
BS-1000. H&E straining for primary follicle (p). secondary follicle (ร). 
qraafian follicle (q) and corpus luteum (c). Maqnitude = x10.
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3) U te ru s

The weight of uterus and relative uterus of DMBA-induced mammary tumor in 
rat treated with p. m irifica  and B. superba  are recorded (Table 4.9 and Figure 4.48- 
4.49). The m ean + S.E. value of the PM-100 group was significant higher (p<0.05) 
than other group at 0.688 + 0.116 g. and show statistical significant at p<0.05 level 
a s  com pare with the control. เท the PM-10 and BS-1000, the m ean value of uterus 
weight w as nearly closed while other groups show higher value in the sam e level. เท 
highest weight of uterus appeared edem a a s  shown in Figure 4.52. The length of 
uterus in BS-1000 group was higher significant than control group (p<0.05) (Figure 
4.53-4.54).

(A) (B)
Figure 4.52 Ovary and uterus appearance of DMBA-induced mammary tumor rat

(A) normal uterus and (B) edem a uterus.

The histological study of p. m irifica  treated group showed larger size of uterus 
than the control (Figure 4.55-4.56). เท PM-10 and PM-1000, it is noticed that the 
m ucosa epithelial cell lining had the cell lining in fully cuboidal shape and filled with 
mucous. เท PM-10 group, the myometrium layer was thick. The uterine lumen in p. 
m irifica  treated group showed a grooved curving. The endometrium stroma was 
found thicker and uterine gland was proliferated. B. superba  treated group showed 
smaller size of uterus than control (Figure 4.56). The m ucosa epithelial cell lining was 
the sam e a s  control; flattened cell lining and non-proliferated m ucous in epithelial 
cells. The endometrium stroma was found the num erous uterine glands.
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F ig u r e  4 .5 3  Mean + S .E . of uterus horrr length of DMBA-induced mammary tumor 
rats on anti-tumor study of p. m infica. The asterisk shows significant 
difference comparing with control at the 0.05 levels.

□  C on tro l
□  BS -10
■  BS -100
■  BS -1000

■k

U LM E A N

F ig u r e  4 .5 4  Mean + S.E. of uterus horn length of DMBA-induced mammary tumor 
rats on anti-tumor study of B. superba. The asterisk shows significant 
difference comparing with control at the 0.05 levels.
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Figure 4.55 u terus tissues of DMBA-induced mammary tumor rats on anti-tumor
study of P. m irifica. (A1-2) control qroup. (B1-2) PM-10. (C1-2) PM-100 
and (D1-2) PM-1000. H&E straininq for m ucosa epithelial (e). 
endometrium gland (en) and myometrium laver (m). Maqnitude of A1. 
B1. C1. D1 = x10 and A2. B2. C2. 21 = x40.
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F ig u r e  4 .5 6  uterus tissues of DMBA-induced mammarv tumor rats on anti-tumor
study of B. suoerba. (A1-2) control grouD. (B1-2) PM-10. (C1-2) PM- 
100 and (D1-2) PM-1000. H&E straining for m ucosa epithelial (e), 
endometrium gland (en) and myometrium laver (m). Magnitude of A1, 
B1. C1. D1 = x10 and A2. B2. C2. 21 = x40.



116

4.2 .3  E ffect o f  p . m ir i f ic a  a n d  B . s u p e rb a  o n  tu m o r ig e n e s is

1) T u m o r in d u c tio n  a n d  a n ti- tu m o r ac tiv ity  e v a lu a t io n

After a single feeding of 80 mg/kg BW of 7,12 DMBA at the 50-day-old ages of 
eight SD rats. All rats, which developed tumor, were divided into a control and three of 
treated groups (20 rats each) using by location and occurrence time of tumors.

All rats were survived and were found for tumor incidence between 4-10 weeks 
as shown in Table 4.10. Total mean + S.E. was 6.35 + 0.11 w eeks. The time of initial 
tumor occurrences were no significant differences (p = 0.562).

T a b le  4 .1 0  Time of the first tumor occurrences on DMBA-induced mammary tumor in
rats

G ro u p W e e k

M e a n s t d .  E r r o r M in im u m M a x im u m

Control 6.25 0.25 4.00 8.00
PM-10 6.00 0.24 5.00 8.00
PM-100 6.27 0.25 4.00 8.00
PM-1000 6.69 0.24 6.00 8.00
BS-10 6.27 0.23 5.00 8.00
BS-100 6.39 0.40 4.00 9.00
BS-1000 6.80 0.49 5.00 10.00

Total 6.35 0.11 4.00 10.00

The location of tumor firstly occurrences on DMBA-induced mammary tumor in 
rats were divided similarly with no significant difference (p = 0.682)(data is not shown).

At the grossly day, the tumors were found distributed in all mammary gland 
position, which defined into 16 position (Table 4.11). The pattern of tumor occurrence in 
both side showed in Figure 4.57-4.58. The over all tumor at grossly day (ท= 20) are 
shown in Table 4.10. The maximum and minimum were 118 and 65 for BS-10 and PM- 
1000 group, respectively. Descending the overall tumor are BS-10 (118) > Control = PM- 
10 (100) > PM-100 (99) > BS-100 (97) > BS-1000 (90) > PM-1000 (65).

Considering in each position, VL2 position has got high score in PM-10 (19), 
control (16), BS-10 (15), PM-100 (14) while as  PM-1000, BS-100 and BS-1000 got the 
sam e score of 13 tumor per 20 rats. VL6 position has got zero in control and PM-1000
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group. Furthermore, in PM-1000 showed zero score in VL2 and VL6. Comparing the 
mean and S.E. of tumor number distributed in both side with control group, there was 
significant difference in som e location as  shown in Table 4.11.

T a b le  4 .1 1  Mammary tumor localization on anti-tumor study of p. m irifcia  and ร. 
superba  in DMBA-induced rat

No. L o c a t io n C o n tro l PM -10 PM -100 PM -1000 B S -10 BS -100 BS -1000

1 VRO 4 11 13* 4 13* 7 5

2 VR1 9 1* 9 9 8 8 8

3 VR2 10 11 7 10 13 3* 5

4 VR3 10 4 7 10 8 5 13

5 VR4 7 7 3 7 15 10 8

6 VR5 4 4 4 4 5 8 8

7 VR6 0 6 4 0 5 3 3

10 VLO 10 9 9 10 8 7 8

11 VL1 7 7 9 7 5 7 5

12 VL2 16 19 14 16 10 8 3

13 VL3 4 7 9 4 13* 13* 13*

14 VL4 11 7 4* 11 5 10 5

15 VL5 4 3 3 4 5 3 5

16 VL6 3 3 4 3 8 3 5

Total 100 100 99 65 118 97 90
* = Statistical significant at p<0.05 compared with control.
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location

F ig u re  4 .5 7  Distribution of tumor localization on anti-tumor study of p. m irifica  on DMBA 
induced mammary tumor rat at grossly day. The asterisk shows significant 
difference compared with control at the 0.05 levels.

□  Control 
EJBS-10
■  BS-100
■  BS-1000

loca tion

Figure 4.58 Distribution of tumor localization on anti-tumor study of B. superba on DMBA
induced mammary tumor rat at grossly day. The asterisk shows significant
difference compared with control at the 0.05 levels.
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2) T u m o r g ro w th

N u m b er o f m a m m ary  tu m o r

เก carcinogen-fed rats, the onset of the first tumor nodule w as detectable by 
palpation as  early a s  the forth w eeks after DMBA administration. The responses of 
tumor-bearing rats to feeding for 28 consecutive days with p . m irifica  and B. superba  as 
compared with the control group are shown in Table 4.12 and Figure 4.59-4.60. 
Mammary tumors of each  group had been found between the forth to sixth weeks after 
treated with DMBA. The number of tumor were rapidly increased and gone steady at the 
eleventh weeks.

Comparison of the mean of tumor number since the first to the last week, there 
were significant difference at least 2 treatm ents at the seventh to twentieth weeks of 
experiment by Chi-square at p<0.05.

เก PM-1000, the tumor number was found lower than other groups. At the 
seventh to twentieth weeks, the multiplicities of the mammary tumors were presented 
statistical significant difference (p<0.05). The multiplicities of mammary tumors of BS-10 
were significant higher than the control group in the seventh w eeks a s  well as the 
nineteenth weeks of BS-100 group.

Sequential observation data for incidence of palpable mammary tumors after 
treated with p. m irifca  and B. superba , the antitumor activity are presented in Table 4.13 
and Figure 4.61-4.62.

During treatment, tumor number of PM-10 showed slightly growth (data not 
shown) while as  PM-100 and PM-1000 showed more growth than control group. At the 
second weeks, PM-10 and PM-100 showed significant higher than the control. BS-100 
showed significant higher at the second and third weeks.

All of ร. superba  treated groups showed more growth than the control group. 
After treatment, the num bers of tumor in the control and p. m irifica  treated groups were 
declined. However, only PM-1000 treated group showed significant lower than the 
control group at the eleventh to fourteenth.of weeks.
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T a b le  4 .1 2  Mean + S.E. value of multiplicity of tumor on anti-tumor study of p. m irifica  and 
ร. superba  in DMBA-induced mammary tumor rats 

Week Control PM-10 PM-100 PM-1000 BS-10 BS-100 BS-1000
0  0  Ô 0  0  0  5

0  0  0  0  
0  0  0  0

1 0 0 0
2 0 0 0
3 0 0 0
4 0.1 +0.1 0 0.1 +0.1
5 0 .3+  0.2 0 .5 +  0.2 0 .2 +  0.1
6 1.4+  0.3 1 .5+  0.3 0 .9 +  0.2
7 2 .2 +  0.3 2.7 + 0.4 2 .3 +  0.3
8 3 .2 +  0.4 3.9 + 0.5 3 .3 +  0.3
9 4 .2 +  0.4 4 .4 +  0.5 4 .6 +  0.4
10 4 .5 +  0.4 4 .7 +  0.5 5.4 + 0.3
11 4 .9 +  0.5 5 .4 +  0.5 5.4 + 0.4
12 4.9 + 0.5 5 .2 +  0.5 5 .3 +  0.3
13 4 .9 +  0.5 4 .9 +  0.5 5 .4 +  0.4
14 5.1 + 0 .5 5.1 + 0 .5 5 .2 +  0.3
15 4.8 + 0.5 5.1 + 0 .5 4 .8 +  0.3
16 4.8 + 0.5 5 .0 +  0.5 4 .8 +  0.3
17 4 .5 +  0.5 4 .8 +  0.4 4 .8 +  0.3
18 4 .4 +  0.4 4.9 + 0.3 4 .7 +  0.3
19 4 .6 +  0.4 5 .4 +  0.6 4 .6 +  0.4
20 4 .5 +  0.4 5 .3 +  0.6 4 .6 +  0.4

0 0 0 0
0 0 0.1 +0.1 0

0 .4 +  0.1 0 .3 +  0.2 0 .5 +  0.3 0.1 +0.1
0.7 + 0.2 0 .9 +  0.2 1 .5+  0.4 0 .6 +  0.2
1 .8+  0.3 2.6 + 0.4 2 .8 +  0.7 1 .6+  0.4
2 .3 +  0.3 3.4 + 0.5 3 .6 +  0.7 3 .2 +  0.6
3 .2 +  0.4 4 .2 +  0.5 4 .4 +  0.6 3 .8 +  0.6
3 .5 +  0.3 4 .9 +  0.5 4 .9 +  0.5 4 .6 +  0.7
3 .6 +  0.4 5 .4 +  0.5 5 .5 +  0.4 4 .8 +  0.7
3.9 + 0.6 5 .6 +  0.5 5 .6 +  0.6 4 .8 +  0.8
4 .2 +  0.6 5 .3 +  0.4 5 .5 +  0.6 5.1 + 0 .8
3 .8 +  0.6 5 .2 +  0.5 5 .4 +  0.6 5 .3 +  0.8
3 .7+  0.6 5 .3 +  0.6 5 .8 +  0.6 5 .0 +  0.8
3.4 + 0.5 5.3 + 0.6 5 .5 +  0.6 5.0 + 0.8
3.1 +0.5* 6.0 + 0.5* 5 .6 +  0.5 5.4 + 0.6
3.1 +0.5* 5 .7 +  0.6 5 .6 +  0.5 5.6 + 0.6
3 .0 +  0.7* 5.3 + 0.5 5 .9 +  0.5* 5 .3 +  0.6
3.1 +0.7* 5 .3 +  0.5 5 .5 +  0.3 5 .5 +  0.5

* = Statistical significant at p<0.05 compared with control
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F ig u re  4 .5 9  Mean + S.E. value of multiplicity of tumor on anti-tumor study of p. m irifica  
in DMBA-induced mammary tumor rats. The asterisk shows significant 
difference compared with control at the 0.05 levels.

w eek  a fte r trea ted  D M B A

Figure 4 .6 0  Mean + S.E. value of multiplicity of tumor on anti-tumor study of B. superba  
in DMBA-induced mammary tumor rats. The asterisk shows significant 
difference com pared with control at the 0.05 levels.
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Table 4.13 Mean + S.E. value of multiplicity of tumor on anti-tumor of p. m infica and
ร. superba in DMBA-induced mammary tumor rats

Week Control PM-10 PM-100 PM-1000 BS-10 BS-100 BS-1000

1 1.3+  0.3 1 .6+  0.2 1 .6+  0.2 1 .5+  0.2 1.3 + 0.1 1 .6+  0.2 1.1 +0.1
2 1 .9+  0.4 2 .8 +  0.3* 2.9 + 0.4* 2.1 + 0 .2 2.2 + 0 .3 3 .2 +  0.3* 2 .5 +  0.4
3 3.1 + 0 .4 3 .9 +  0.4 3 .9 +  0.3 2 .7+0 .3 4 .0 +  0.4 4 .2 +  0.5* 3 .7+  0.5
4 4.1 + 0 .4 4 .5 +  0.4 5 .0 +  0.3 3 .5 +  0.5 4.6 + 0.4 4 .8 +  0.5 4 .4 +  0.6
5 4 .3 +  0.4 4.9 + 0.5 5 .3 +  0.4 3.6 + 0 .5 5 .0 +  0.4 5 .4 +  0.5 5.1 + 0 .6
6 4 .6 +  0.4 5 .3 +  0.5 5 .4 +  0.4 3.8 + 0.6 5 .5 +  0.4 5.5 + 0 .5 5.0 + 0.7
7 4 .9 +  0.5 5 .2 +  0.5 5.4 + 0.3 4.1 + 0 .6 5 .6 +  0.5 5.5 + 0 .5 5.1 + 0 .8
8 4 .9 +  0.5 5 .2 +  0.5 5 .2 +  0.4 4 .2 +  0.6 5 .5 +  0.5 5.5 + 0.6 5.1 + 0 .8
9 5.1 + 0 .5 5 .2 +  0.5 5 .2 +  0.4 3 .7 +  0.6 5.2 + 0.5 5 .3 +  0.6 5.1 + 0 .8
10 4 .8 +  0.5 5 .2 +  0.4 5 .0 +  0.3 3 .6 +  0.5 5 .4 +  0.6 5 .3 +  0.6 5 .0+  0.8
11 4.8 + 0 .5 5 .3 +  0.4 4 .8 +  0.3 3.4 + 0.5* 6 .0 +  0.5 5 .7 +  0.6 5.1 + 0 .8
12 4 .7 +  0.5 5.3 + 0.4 4 .8 +  0.3 3 .0 +  0.6* 5 .8 +  0.7 5 .8 +  0.5 5.8 + 0.5
13 4 .6 +  0.4 5 .4 +  0.5 4.7 + 0 .3 3 .0 +  0.6* 5 .7 +  0.6 6.0 + 0 .7 6 .0 +  0.5
14 4 .6 +  0.4 5 .0 +  0.4 4.8 + 0 .4 3 .4 +  0.6* 5 .3 +  0.5 6 .3 +  0.8 5 .7+  0.5
15 4 .5 +  0.4 4.6 + 0.6 4 .8 +  0.5 4 .0 +  0.7 5 .5 +  0.5 5 .8 +  0.8 5.3 + 0.6

* = S ta tis tica l s ign ifican t a t p<0 .05  com pa red  w ith  con tro l

NA = Not available rat to record
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F ig u r e  4 .6 1  Multiplicity of tumor on anti-tumor study of p. m irifica  in DMBA-induced 
mammary tumor in rats. The asterisk shows significant difference 
com pared with control at the 0.05 levels.
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M ean d ia m e te r  o f  m a m m ary  tu m o r

Weekly mean diameter of mammary tumor of tumor-bearing rats treated with 4 
consecutive weeks of p. m irifica  and B. superba  are shown in Table 4.14 and Figure 
4.63-4.64.

The mean diameter of all groups were rapidly increased during the forth to eighth 
week of experiment and then become stable. There w as a statistical significant 
difference (p<0.05) comprising the control group in som e w eeks a s  follows. เท PM-100, 
the mean diameter of tumor was found significant lower at the seventh, tenth and 
fourteenth weeks. เท PM-1000, there were significant lower at the seventh to tenth weeks 
and the fourteenth weeks of experiment.

เท ร. superba  treated group, there was a significant lower in BS-1000 group at 
the seventh and ninth weeks. On the other hand, the m ean diam eter of tumor showed 
significant higher in BS-10 at the twelfth to thirteenth and the sixteenth weeks. The mean 
diameter of tumor in BS-100 was higher than the control group in the thirteenth and 
fifteenth -  sixteenth w eeks of experiment.

Considering the effect of p. m irifica  and ร. superba  on the m ean diameter of 
tumor are presented in Figure 4.65-4.66. During treatment, there was no significant 
difference comparing with the control group. After treatment, PM-100 and PM-1000 
group showed significant lower than the control group in the fifteenth and twelfth weeks, 
respectively. BS-10 was found significant higher than the control group at the fifth to 
eleventh and thirteenth of weeks (p<0.05).
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Table 4.14 M e a n  d ia m e te r  o f  tu m o r  o n  a n t i- tu m o r  s tu d y  o f  p . m in fic a  a n d  B. supe rba  in

D M B A - in d u c e d  m a m m a ry  tu m o r  ra ts

W eek Con tro l PM -10 PM -100 PM -1000 BS -10 B S -100 BS -1000

1 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0

4 0.06+0.06 0 0.06+0.06 0 0 0.06+0.06 0

5 0.23+0.11 0.32+0.10 0.25+0.15 0.00+0.06 0.20+0.09 0.35+0.11 0.15+0.10

6 0.78+0.12 0.74+0.08 0.65+0.11 0.54+0.13 0.86+0.13 0.84+0.12 0.59+0.17

7 1.25+0.08 1.05+0.06 0.95+0.07* 0.83+0.08* 1.31+0.08 1.24+0.10 0.95+0.11*

8 1.33+0.06 1.18+0.05 1.16+0.05 1.06+0.06* 1.49+0.08 1.43+0.08 1.21+0.08

9 1.37+0.07 1.23+0.06 1.33+0.05 1.13+0.07* 1.54+0.06 1.50+0.08 1.17+0.08*

10 1.43+0.07 1.35+0.12 1.22+0.05* 1.15+0.07* 1.62+0.06 1.49+0.07 1.28+0.07

11 1.40+0.07 1.79+0.32 1.31+0.06 1.13+0.07 1.60+0.07 1.45+0.06 1.28+0.08

12 1.34+0.06 1.35+0.07 1.28+0.06 1.22+0.09 1.60+0.08* 1.50+0.07 1.27+0.10

13 1.39+0.06 1.29+0.08 1.25+0.06 1.20+0.09 1.65+0.09* 1.54+0.08* 1.38+0.11

14 1.52+0.16 1.30+0.09 1.20+0.06* 1.18+0.10* 1.58+0.10 1.57+0.07 1.33+0.10

15 1.35+0.09 1.30+0.09 1.19+0.09 1.23+0.12 1.58+0.12 1.65+0.09* 1.37+0.10

16 1.35+0.09 1.37+0.09 1.16+0.09 1.20+0.14 1.75+0.12* 1.68+0.09* 1.48+0.12

17 1.35+0.10 1.29+0.10 1.20+0.09 1.14+0.15 1.63+0.10 1.62+0.09 1.46+0.11

18 1.37+0.10 1.43+0.11 1.22+0.11 1.09+0.14 1.70+0.11 1.64+0.10 1.48+0.10

19 1.36+0.10 1.35+0.11 1.14+0.17 1.18+0.15 1.62+0.10 1.57+0.10 1.55+0.14

20 1.32+0.12 1.34+0.12 1.16+0.11 1.23+0.18 1.56+0.15 1.42+0.10 1.51+0.13

= S ta tis tica l s ig n if ic a n t a t p<0 .05  com pared  w ith  con tro l
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week

F ig u re  4 .6 3  Mean diameter of tumor on anti-tumor study of p. m infica  in DMBA-induced 
mammary tumor rats. The asterisk shows significant difference compared 
with control at the 0.05 levels.

week

F ig u re  4 .6 4  Mean diam eter of tumor on anti-tumor study of B. supeba  in DMBA-induced 
mammary tumor rats. The asterisk shows significant difference compared 
with control at the 0.05 levels.



127

Table 4.15 M e a n  d ia m e te r  o f  tu m o r  in  D M B A - in d u c e d  m a m m a ry  tu m o r  ra ts  a f te r

administrated with p. m irifica  and ร. superba.

Week Control PM-10 PM-100 PM-1000 BS-10 BS-100 BS-1000

1 0.24+0.04 0.22+0.04 0.21+0.04 0.32+0.06 0.24+0.08 0.17+0.04 0.17+0.05

2 0.57+0.07 0.48+0.06 0.48+0.06 0.51+0.06 0.53+0.07 0.58+0.10 0.50+0.07

3 0.85+0.08 0.80+0.07 0.78+0.07 0.73+0.09 1.03+0.12 0.93+0.08 0.79+0.09

4 1.08+0.08 0.90+0.07 1.07+0.06 0.97+0.07 1.21+0.12 1.19+0.09 0.95+0.09

5 1.18+0.08 1.11+0.11 1.13+0.06 1.00+0.09 1.47+0.13* 1.39+0.08 1.16+0.08

6 1.21+0.08 1.17+0.08 1.21+0.06 1.03+0.09 1.54+0.14* 1.34+0.08 1.18+0.09

7 1.27+0.08 1.44+0.23 1.22+0.06 1.18+0.09 1.69+0.16* 1.38+0.08 1.27+0.09

8 1.47+0.17 1.17+0.09 1.20+0.06 1.18+0.09 1.69+0.19* 1.45+0.09 1.25+0.10

9 1.35+0.08 1.18+0.09 1.19+0.07 1.18+0.12 1.73+0.20* 1.43+0.09 1.28+0.10

10 1.40+0.09 1.23+0.09 1.22+0.08 1.15+0.12 1.82+0.24* 1.48+0.10 1.35+0.11

11 1.31+0.09 1.31+0.10 1.22+0.10 1.21+0.15 1.92+0.27* 1.56+0.10 1.39+0.12

12 1.39+0.10 1.37+0.10 1.20+0.09 1.05+0.15* 1.59+0.09 1.53+0.10 1.47+0.13

13 1.36+0.09 1.31+0.10 1.20+0.09 1.09+0.15 1.67+0.12* 1.54+0.11 1.51+0.11

14 1.44+0.11 1.33+0.13 1.17+0.11 1.23+0.18 1.62+0.15 1.54+0.12 1.49+0.14

15 1.55+0.17 1.26+0.21 1.09+0.12* 1.36+0.20 1.70+0.23 1.37+0.12 1.59+0.20

* = Statistical significant at p<0.05 com pared with control 
The plants were treated on the 1st -  4 th week.
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F ig u r e  4 .6 5  Mean diam eter of tumor in DMBA-induced mammary tumor rats after 
administrated with p. mirifica. The asterisk shows significant difference 
com pared with control at the 0.05 levels.

week

F ig u r e  4 .6 6  Mean diam eter of tumor in DMBA-induced mammary tumor rats after 
administrated with B. superba. The asterisk shows significant difference 
com pared with control at the 0.05 levels.
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3) T u m o r s iz e  a t  g ro s s ly  d a y

At the end of experiment, all rats were sacrificed and tumors were evaluated for 
the multiplicity, weight and size. Total multiplicity or num ber of tumor per rat was 
significantly difference lower only in PM-1000 group comparing with the control group. 
Mean+S.E. of multiplicity showed the significant lower in PM-1000 (p<0.05) in the left site 
while the BS-100 w as found higher in the right site. เท BS-10 group, the total of tumor per 
rat was also found significant higher than the control group. Tumor diam eter was 
statistical significant higher than the control group in BS-10. The others were not found 
significant differences. (Table 4.16 and Figure 4.67-4.70)

Table 4.16 Anti-tumor study of p. m irifica  and ร. superba  treatm ent on DMBA-induced 
mammary tumor in SD rats

Group Multiplicity Tumor weight
(g)

Tumor
Diameter

Tumor
Volume

(cm3)
Left Right Total

Control 3.00+0.29 2.00+0.33 5.00+0.47 2.97+0.64 1.24+0.10 2.96+0.75
PM-10 2.17+0.54 1.50+0.43 3.67+0.67 3.41+1.17 1.39+0.13 4.34+1.22
PM-100 2.50+0.29 2.32+0.26 4.83+0.49 3.39+0.79 1.23+0.23 3.85+1.15
PM-1000 1.13+0.23* 2.25+0.37 3.38+0.42* 4.27+0.73 1.51+0.12 3.91+0.99
BS-10 3.20+0.20 3.60+0.24* 6.80+0.20* 4.28+0.89 1.55+0.78* 5.27+1.06
BS-100 2.75+0.25 2.38+0.26 5.13+0.30 2.73+0.42 1.47+0.10 4.19+0.98
BS-1000 2.67+0.49 2.83+0.40 5.50+0.76 3.52+0.64 1.46+0.11 4.49+0.87

= Statistical significant a t p<0.05 com pared with control
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Left Right Total

Figure 4.67 Multiplicity of tumor on anti-tumor study of p. m irifica  in DMBA-induced
mammary tumor rats.
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Figure 4.68 Multiplicity of tumor on anti-tumor study of B. superba  in DMBA-induced 
mammary tumor rats
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0  Control 
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□  PM-100
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group

Figure 4.69 Weight, diam eter and volume of tumor on anti-tumor study of p. ทาirifica  in 
DMBA-induced mammary tumor rats
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Figure 4.70 W eight, diam eter and volume of tumor on anti-tumor study of B. superba  in 
DMBA-induced mammary tumor rats
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4) H istological s tu d y  of m am m ary tum or

Histopathological examination of tumors was classified referring to WHO (Young 
and Hallowes, 1973). All tumors was malignant which characterized into 5 types; 
adenocarcinoma, papillary carcinoma, anaplastic carcinoma, cribiform carcinoma and 
comedo carcinoma (Figure 4.71). Most of them were adenocarcinom a (Figure 4.71 A), 
which showed in varied patterns. Acini were varied in size and shape and lined by 1-2 
layer of cuboidal epithelial, which was called as  simple adenocarcinom a. More 
complexity of adenocarcinom a was also found. Papillary carcinoma was accompanied 
by an epithelial proliferation. The growth of loose and oedesm atous fibrovascular stroma 
and irregular sp aces composing with the branching papillary fronds have occurred 
(Figure 4.71 B). Anaplastic carcinoma was consisted with irregular sheets  of epithelial 
cell arrangem ent and little strom a (Figure 4.71 C). Cribiform carcinoma dem onstrated the 
proliferation of epithelial cell in circumscribed and som e secretion into acini can be 
occurred (Figure 4.71 อ). Som e tumor was found alveolar adenocarcinom a with comedo 
pattern that central tissue necrosis is surrounded by glandular structures (Figure 4.71 E). 
The spindle cell carcinoma could be found accompanying with adenocarcinom a. (Figure
4.71 F). Tumor w as found as adenocarcinom a in all groups. The minority of tumor was 
papillary carcinoma. It is noticeable that the tumor was dem onstrated in mixing of tumor 
pattern. เท BS-treated group, it was found as  the com edo pattern.
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Fiqure 4.71 Histoloqv of DMBA-induced mammarv tumor in rat on anti-tumor studv of 
p. m irifica  and B. suoerba  followed the classification of WHO (Youna and 
and Hallowes. 1973). Maanification x40.
A = Adenocarcinoma B = PaDillarv carcinoma
c  = Anaplastic carcinoma อ  = Cribriform carcinoma
E = Comedocarcinoma F = SDindle cell carcinoma



4 .2 .4  E s tro g e n  r e c e p to r  im m u n o h is to c h e m ic a l  in m a m m a ry  tu m o r

The evaluation of results was determined by a semiquantitative method. เท both 
of ER-a and p was confined to the nuclei of all cell types. For the negative controls, no 
specific staining was observed as  shown in Figure 4.37. Both receptors were found in 
mammary tumor compartment. However, there was difference in the staining intensity 
and localization. Epithelial compartment was found a weak staining intensity with all 
groups.

All the semi quantitative results are shown by their level of staining intensity as 
shown in Table 4.17 and Figure 4.72. เท most groups, estrogen receptor was found as 
moderate staining intensity in both subtypes. It is notice that both estrogen subtype was 
a weak-staining intensity in PM-1000, BS-10 and BS-1000 group. The lowest ratio of 
both estrogen receptors was found in PM-1000 group.
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Table 4.17 staining intensity in different compartment of mammary tumor, for estrogen 
receptor subtypes; alpha and beta immunostaining

Group Treatment No. 
of rats

ER-a ER-P Ratio

1 Control 5 37.18 44.98 0.83
2 PM-10 5 33.37 42.61 0.78
3 PM-100 5 22.59 32.76 0.69
4 PM-1000 5 12.51 34.35 0.36
5 BS-10 5 17.33 31.87 0.54
6 BS-100 5 21.54 30.53 0.71
7 BS-1000 5 5.55 9.75 0.57
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A lpha Beta
ER  type

F ig u re  4 .7 2  Percentage of positive cell staining of mammary tumor for estrogen 
receptor subtypes; alpha and beta immunostaining
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4.3 Quantitative o f phytoestrogens in P. m ir if ic a , B . s u p e rb a , ra t food

4.3.1 Estab lish ing standard curve

The selected method, HPLC-UV monitoring mode was successfully applied for 
the quantitative determination of the five isoflavones; puerarin, daidzin, genistin, daidzein 
and genistein in plant, rat food and serum. The chromatogram was shown in Figure 4.73. 
The quantitative analysis of 5 isoflavones was measured by standard curve of each 
chemical (Figure 4.74-4.78).

F ig u r e  4 .7 3  The chromatograms of standard puerarin, daidzin, genistin, daidzein 
and genistein. Symmetry c 18 reversed column was used to separate 
the aglycones and their glucuronide products. The elution and 
gradient conditions were described in the method.

R- Square of puerarin, daidzin, genistin, daidzein and genistein were 0.964, 
0.974, 0.934, 0.984 and 0.895, respectively. The linear equation of each standard was 
shown in Figure 4.39-4.43



y = 2.61E+06X
R2 = 9.64E-01

Figure 4.74 standard curve of Puerarin, AU at 254 nm

y  =  1 .08E +07X  
R2 ะะ 9 .7 4E -0 1

Figure 4.75 standard curve of Daidzin, AU at 254 nm



50000000

y = 4.06E+07X
R2 = 9.34E-01

F ig u r e  4 .7 6  standard curve of Genistin, AU at 254 nm

y  = 4 .13E+07X  
R2 = 9 .84E  01

45000000  า

F ig u r e  4 .7 7  standard curve of Daidzein, AU at 254 nm
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y = 3.77E+07X

F ig u r e  4 .7 8  standard curve of Genistein, AU at 254 nm

4.3.2 HPLC ana lys is  o f iso flavone in p. m ir if ic a , ร . s u p e rb a  and rat food

The ทาethanolic extracts of p. mirifica and ร. superba powder and rat food were 
determined with HPLC-UV analysis. The area under the curve of each sample was 
compare with the standard curve at 254 nm. (Table 4.18)

p. mirifica contained isoflavone in the largest amount of 96.03+0.49 which was 
classified into by daidzin, genistin, daidzein and genistein, respectively. ร. superba was 
found only genistin in the amount of 4.57+0.32 mg/100 g. เท rat food, genistin was found 
in the amount of 152.50+1.01 mg/100 g powder.
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T a b le  4 .1 8  T h e  re s u lt  o f  q u a n t if ic a t io n  a n a ly s is  o f  is o f la v o n e  in  p . m irific a  a n d  ร .

superba  p o w e r  a n d  ra t fo o d  e x tra c t d e te rm in e d  b y  H P L C  a n a ly s is  (m g /1 0 0

g p o w d e r )

Sample/isoflavone Puerarin Daidzin Genistin Daidzein Genistein
p. mirifica 96.03+0.49 25.21+2.57 21.46+1.23 9.17+0.22 2.78+0.30
ร. superba N.D. N.D. 4.57+0.32 N.D. N.D.
Rat food N.D. N.D. 152.50+1.01 6.88+0.14 8.80+0.56
N.D. = Not detected, The data represent the mean and standard deviation (ท = 5). 
* = Statistical significant at p  < 0.05 level.

F ig u r e  4 .7 9  T h e  c h ro m a to g ra m s  fro m  H P L C  a n a ly s is  o f  m e th a n o l o f  p. m irific a  w a s

c o m p a re d  w ith  s ta n d a rd  p u e ra r in  (P U E ) , d a id z in  (D IN ) , g e n is t in  (G IN ),

d a id z e in  (D Z E ) a n d  g e n is te in  (G T E ) .
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F ig u re  4.80 The chromatograms from HPLC analysis of methanol of 8. superba 
powder were compared with standard puerarin (PUE), daidzin (DIN), 
genistin (GIN), daidzein (DZE) and genistein (GTE).

F ig u r e  4 .8 1  The chromatograms from HPLC analysis of methanol of rat food 
were compared with standard puerarin (PUE), daidzin (DIN), genistin 
(GIN), daidzein (DZE) and genistein (GTE).
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