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Effect of  Pen ic i l l in  on  G r o w t h  and P a n c r e a t i c  A m y l a s e  Leve l s  of  Rat s  Fed S o y b e a n  Die ts  

Soya b e a n s  c o n t a i n  hea t - l ab i l e  fac tors  t h a t  i n h i b i t  
t r y p t i c  d iges t ion  a n d  g r o w t h  a n d  induce  pa tho log ica l  
effects, such  as p a n c r e a t i c  e n l a r g e m e n t  a n d  goi t re  1. 
A d d i t i o n  of an t ib io t i c s  to  a r a t i o n  c o n t a i n i n g  u n h e a t e d  
soy bean  f lour  (SBF)  enhances  t h e  g r o w t h  of r a t s  a n d  
chickens ,  a l t h o u g h  t h e y  are  no t  qu i t e  able  to  c a t c h  up  t he  
we igh t s  ga ined  b y  a n i m a l s  g iven  h e a t e d  S B F  1. The  
g r o w t h - p r o m o t i n g  ac t ion  of an t ib io t i c s  m a y  no t  owe the i r  
a c t i v i t y  en t i r e ly  to  a change  of t h e  i n t e s t i n a l  flora.  Th i s  
conc lus ion  was d r a w n  f rom o b s e r v a t i o n s  on  t he  effect  of 
penic i l l in  on  t h e  p a n c r e a s  of r a t s  fed u n h e a t e d  S B F  2. 
A d m i n i s t r a t i o n  of a mea l  of u n h e a t e d  S B F  reduced  t he  
amylo ly t i c  a n d  t h e  t r y p t i c  ac t iv i t i e s  of t h e  pancreas .  The  
a d d i t i o n  of 100 m g  of penic i l l in  to  t i le  meal ,  or i ts  s imul-  
t a n e o u s  p a r e n t e r a l  in jec t ion ,  p a r t l y  p r e v e n t e d  e n z y m e  
dep le t ion  of t h e  pancreas .  I t  was be l ieved  t t l a t  t h i s  effect  
of penic i l l in  was  no t  exe r t ed  b y  i ts  ac t ion  on  t h e  i n t e s t i n a l  
f lora because  i t  was  a l r eady  d iscern ib le  1 h a f t e r  admin i s -  
t r a t i o n  of t he  meal ,  before  t h e  i n t e s t i n a l  f lora  could h a v e  
been  affected.  This  was  especial ly  t r u e  w h e n  penic i l l in  was  
g iven  pa ren te ra l ly .  I n  t h e  p r e s e n t  s t u d y  some effects  of 
penic i l l in  a d m i n i s t e r e d  pe r  os or  b y  s.c. in ject ion,  on  
g r o w t h  a n d  p a n c r e a t i c  am y l a s e  of r a t s  fed S B F  are 
repor ted .  

Materials and methods. Animals ,  SBF ' s ,  d ie ts  3 a n d  t he  
p rocedure  for  m e a s u r i n g  am y l a s e  a c t i v i t y  h a v e  been  de- 
scr ibed 4. The  d ie t  of some r a t s  was  s u p p l e m e n t e d  w i t h  
200 m g  of pen ic i l l in -G-sod ium per  kg. An ima l s  t h a t  were  
to  be  i n j ec t ed  s.c. w i t h  a l ong-ac t ing  penic i l l in  p r epa ra -  
t i on  were  t r e a t e d  w i t h  N : N ' - d i b e n z y l - e t h y l e n e d i a m i n e  di- 
penic i l l in  G. 2 por t ions ,  each  of 50 rag, were i n j ec t ed  a t  t h e  
b e g i n n i n g  of t he  e x p e r i m e n t  a n d  a f t e r  2 weeks.  

Results. The  resu l t s  o b t a i n e d  a f t e r  3 weeks are  sum-  
mar i zed  in t he  Table .  I t  can  be  seen t h a t  penici l l in,  ad-  
m i n i s t e r e d  e i the r  pe r  os or s.c., s ign i f ican t ly  i m p r o v e d  t he  
w e i g h t  ga in  in r a t s  fed u n h e a t e d  SBF,  whereas  no  such  
effect  was  obse rved  w h e n  ti le d ie t  c o n t a i n e d  h e a t e d  SBF.  
As expected ,  panc reases  of r a t s  fed u n h e a t e d  S B F  con- 
t a i n e d  less amy la se  t h a n  those  of r a t s  fed h e a t e d  S B F  s-9. 
A d m i n i s t r a t i o n  of penic i l l in  pe r  os b u t  n o t  s.c. p r e v e n t e d  
dep le t ion  of p a n c r e a t i c  amylase ,  regardless  of w h e t h e r  
t h e  d ie t  c o n t a i n e d  h e a t e d  or u n h e a t e d  SBF.  

Comment. The  effect  of ora l ly-  or p a r e n t e r a l l y - a d m i n i s -  
t e red  penic i l l in  on  we igh t  gain  m a y  be  exp la ined  on  t he  
bas is  of f r a c t i o n a t i o n  s tud ies  on  t h e  hea t - l ab i l e  fac tors  in  
SBF.  The  g r o w t h - i n h i b i t i n g  f r ac t ion  appea r s  to  be  devoid  

Weight gain and pancreatic amylase of non-fasted rats subsisting for 
3 weeks on soybean flour diets and treated with penicillin 

Soybean Penicillin Weight Pancreatic amylase, 
flour gain (g) units 

per g per 100 g 
pancreas body wt. 

Heated 964-4  33664-459 17094-111 
Heated per os 1074-4 50514-570 27784-304 
Heated s.c. 854- 7 31584-427 15834-220 
Unheated - 444-4  4864-77 3414-64 
Unheated peros 744-3 7654-115 5494-75 
Unheated s.c. 724-4  4514-61 3394-48 

Figures indicate means • S.E.M. of 9 18 rats. 

of a n t i - t r y p s i n  a c t i v i t y  a n d  to  reside in a wa te r - so lub le  
res idue  10. A p a r t  of t h i s  a c t i v i t y  was r ecen t ly  found  to  be  
assoc ia ted  w i t h  a c o m p o u n d  of low molecu la r  we igh t  n .  
I t  m a y  be  sugges ted  t h a t  th i s  s u b s t a n c e  can  be  a b s o r b e d  
b y  t h e  i n t e s t i n a l  wal l  and  s u b s e q u e n t l y  i n a c t i v a t e d  b y  
c i rcu la t ing  penicil l in.  T h e  g r o w t h - p r o m o t i n g  ac t iv i t i e s  of 
,both oral ly-  a n d  p a r e n t e r a l l y - a d m i n i s t e r e d  penic i l l in  are 
t h u s  s imilar .  

On t h e  o the r  hand ,  o ra l ly -g iven  penic i l l in  appea r s  to  
af fec t  t he  pancreas ,  regardless  of t he  n a t u r e  of t he  S B F  
given.  I t s  ac t ion  on  t he  p a n c r e a s  seems to  be  m e d i a t e d  b y  
e l ic i t ing e i the r  h u m o r a l  or ne rvous  responses  t h a t  i n h i b i t  
p a n c r e a t i c  amy la se  deple t ion .  The  effect  p rev ious ly  re- 
p o r t e d  2 of in j ec ted  penic i l l in  is n o t  necessar i ly  con t r a -  
d ic to ry  to  t h e  resu l t s  p r e sen t ed  here.  I t  was  o b t a i n e d  w i t h  
a d i f fe ren t  t e c h n i q u e  b y  w h i c h  a single mass ive  dose 
(100 mg) of penici l l in  was  a d m i n i s t e r e d  in a s h o r t - t e r m  
expe r imen t .  Small ,  b u t  st i l l  act ive,  a m o u n t s  of th i s  pre-  
p a r a t i o n  m a y  h a v e  been  excre ted  w i t h  t h e  bile, r eached  
t he  d u o d e n u m  a n d  the re  exer ted  t h e i r  s l igh t  b u t  signifi- 
c a n t  effect  on  t he  pancreas .  

I t  appea r s  t h a t  t h e  g r o w t h - p r o m o t i n g  effect  of penici l l in  
on  ra t s  fed u n h e a t e d  S B F  is no t  necessar i ly  due  to  i t s  
ac t ion  on  t h e  pancreas .  P a n c r e a t i c  f unc t i on  is m a i n l y  
affected b y  t r y p s i n  i nh ib i t o r s  12,18, whereas  g rowth ,  b y  
o t h e r  hea t - l ab i l e  subs t ances  11,1~ 

Zusammen/assung. Die w a c h s t u m s h e m m e n d e  W i r k u n g  
yon  r o h e m  S o j a b o h n e n m e h l  wurde  d u r c h  pe ro ra l  oder  
s u b k u t a n  v e r a b r e i c h t e s  Peniz i l l in  tei lweise aufgehoben .  
V e r f t i t t e r u n g  yon  r o h e m  S o j a b o h n e n m e h l  v e r r i n g e r t e  den  
A m y l a s e - G e h a l t  des Pank rea s .  Pe ro ra l  v e r a b r e i c h t e s  
Peniz i l l in  e rh6h t e  den  A m y l a s e - G e h a l t  des Pank rea s ,  un-  
abh~ng ig  yon  der  A r t  des S o j a b o h n e n m e h l s  des Fu t t e r s .  
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