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on  f rog 's  r ec tus  muscle  a n d  effect  of T T C on ac t ion  of 
d i f fe ren t  agon i s t s  on  o t h e r  musc le  p r e p a r a t i o n s  is 
es tab l i shed ,  a n  o p p o r t u n i t y  would  be  ava i l ab l e  to  sea rch  
for  a r e la t ionsh ip ,  if any ,  b e t w e e n  t h e  p h a r m a c o l o g i c a l  
effects  of TTC a n d  i t s  b iochemica l  ac t ions  1,-1,. However ,  
i t  shou ld  be  m e n t i o n e d  t h a t  s t r u c t u r a l l y  T T C possesses 
1 q u a t e r n a r y  n i t r o g e n  in t h e  t e t r azo l e  r ing,  genera l ly  a n  
e s s e n t i a l r e q u i r e m e n t  for  ace ty l cho l ine  an t agon i s t s .  F u t u r e  
i n v e s t i g a t i o n  would  disclose how  far  o t h e r  sa l t s  of t e t r a -  
zo l ium b e h a v e  d i f f e ren t ly  to  T T C 19. 

d ieser  E f f e k t  in h 6 h e r e r  Dos ie rung  als n i c h t k o m p e t i t i v  
erwies. 
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Zusammen[assung. E s  w u r d e  die W i r k u n g  eines T e t r a -  
zolsatzes (2 : 3 : 5, T r i p h e n y l - T e t r a z o l i u m - C h l o r i d )  au f  die 
d u t c h  Ace ty lcho l in  h e r v o r g e r u f e n e  K o n ~ a k t i o n  des  M. 
r ec tus  a b d o m i n i s  b e i m  F r o s c h  gepri i f t .  I n  verh~il tnism/issig 
n ied r ige r  Dos i e rung  ve rh i i l t  s ich  die S u b s t a n z  wie  e in  
k o m p e t i t i v e r  H e m m e r  des  Acety lchol ins ,  wAhrend  s ich  
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I m p a i r m e n t  of  G r o w t h  and  P a n c r e a t i c  H y p e r t r o p h y  in Rat s  Fed  T r y p s i n  Inh ib i tor  f r o m  R a w  P e a n u t s  

R a w  s o y b e a n  mea l  r e t a r d s  g r o w t h  in y o u n g  a n i m a l s  
causing,  a t  t h e  s a m e  t ime ,  p a n c r e a t i c  h y p e r t r o p h y  1-3. 
I n  ch icks  i m p a i r m e n t  of  g r o w t h  a n d  p a n c r e a t i c  h y p e r -  
t r o p h y  m a y  resu l t  f r om feeding of t h e  s o y b e a n  t r y p s i n  
i n h i b i t o r  (SBTI )  b u t  m a y  also occur  a f t e r  i nh ib i to r - f r ee  
mea l  ~,*. I n  r a t s  more  c o n s i s t e n t  changes  are  p r o d u c e d  b y  
S B T I ,  whi le  h e a t - i n a c t i v a t e d  p r e p a r a t i o n s  are  h a r m l e s s  n. 
The  m o d e  of s t i m u l a t o r y  ac t ion  is sti l l  u n k n o w n .  Feed ing  
of r aw  s o y b e a n  mea l  also p ro longs  b lood  coagu la t ion  in 
chicks  a, b u t  i t  seems un l ike ly  t h a t  t h e  inh ib i to r ,  be ing  a 
foreign pro te in ,  could  be  a b s o r b e d  in a m o u n t s  suff ic ient  
to  in f luence  coagu la t ion .  

A n o t h e r  t r y p s i n  inh ib i to r ,  e x t r a c t e d  f rom r aw  p e a n u t s  
(A ravhis hypogaea), was found  to  decrease  t h e  s p o n t a n e o u s  
t i b r i no ly t i c  a c t i v i t y  of b lood  in m a n  5,n a n d  to  e n h a n c e  
e x p e r i m e n t a l l y  i nduced  a r t e r i a l  d isease  in r a b b i t s  v. R a w  
p e a n u t  mea l  was  r e p o r t e d  to  i m p a i r  g r o w t h  in y o u n g  
pigs  s. I t  was, the re fore ,  of i n t e r e s t  to  see if t r y p s i n  in- 
h i b i t o r  f r ac t ions  f rom r aw  peanu t s ,  l ike S B T I ,  would  
r e t a r d  g r o w t h  a n d  p r o d u c e  p a n c r e a t i c  h y p e r t r o p h y  in  
y o u n g  ra ts .  

T h e  t r y p s i n - i n h i b i t o r  f r ac t i on  was  p r e p a r e d  f rom 
h e x a n e - d e f a t t e d  r a w  p e a n u t  mea l  ~. Assayed  a g a i n s t  crys-  
t a l l ine  t r y p s i n  (Novo Labora to r i e s ,  Copenhagen )  1 m g  of 
t h e  p e a n u t  f r ac t ions  n e u t r a l i z e d  a b o u t  0.07 m g  t ryps in .  
I n h i b i t o r - f r e e  p r e p a r a t i o n s  were o b t a i n e d  f rom so lu t ions  
k e p t  for 2 h in  a boi l ing  w a t e r b a t h  before  p r e c i p i t a t i o n  
w i t h  ace tone .  T h e  p e a n u t  i n h i b i t o r  is a s t r o n g e r  i n h i b i t o r  
of a c t i v a t o r - i n d u c e d  f ibr ino lys i s  t h a n  S B T I  1o T h e  prep-  
a r a t i o n s  were  fed to  wean l ing  ma le  r a t s  (25-30 g, Sprague-  
D a w l e y  s t r a in )  in  a dosage of 50 m g  d a i l y / a n i m a l  m i x e d  
in  P u r i n a  Chow. T h e  d r i n k i n g  w a t e r  c o n t a i n e d  1.0 m g  
ascorbic  a c i d / a n i m a l  pe r  day .  B o d y  w e i gh t s  were  r ecorded  
week ly  for  e ach  an ima l .  Af te r  6 weeks,  t h e  a n i m a l s  were  
k i l led  w i t h  e t h e r  a n d  t he  p a n c r e a s  care fu l ly  i so la t ed  a n d  
i ts  we t  w e i g h t  recorded .  All o t h e r  o r g a n s  were  i n spec t ed  
morpholog icMly .  P a r a f f i n  sec t ions  were  p r e p a r e d  f rom 
t h e  p a n c r e a s  a n d  a p p r o p r i a t e l y  s t a i n e d  ( H a e m a t o x y l i n -  
Eos in) .  T h e  re su l t s  of a c o m p a r a t i v e  a s say  w i t h  10 a n i m a l s  
in  each  g roup  are  p r e s e n t e d  in t h e  Table .  

T h e r e  was  a s ign i f i can t  r e t a r d a t i o n  of g r o w t h  a n d  a n  
inc rease  in  p a n c r e a s  w e i g h t  in  t h e  g roup  fed t h e  t r y p s i n  
i n h i b i t o r  f rac t ion .  I n  b o t h  cases t h e  p - v a l u e  was  less t h a n  

Body weights and pancreas weights in weanling rats fed trypsin- 
inhibitor fractions or heat-inactivated preparations from raw peanuts 

Inhibitor Heat-treated 
material material 

Original body 27.9 ± 1.8 28.1 4- 1.4 
weight (g) 25-30 25-30 

Finalbody 94.7 4. 14.5 114.5 4. 11.5 
weight (g) 70-126 94-130 

Gain in body 66.8 4- 14.7 86.4 4. 9.2 
weight (g) 56.3-95.0 65.4-103.3 

Pancreas 641 4- 56 421 4. 31 
weight (mg) 530-760 380480 

Ratio of pancreas 0.0068 0.0037 
to body weight 

10 aninlals in each group. Results expressed as.mean -4- standard 
deviation and with range. 

1 M. H. PUBOLS, H. C. SAXENA and J. McGiNms, Prec. Soc. exp. 
Biol. Med. 117, 713 (1964). 

~" H. C. SAXENA, L. S. JENSEN and J. McGINNIs, Prec. Soc. exp. 
Biol. Med. 1t2, 101 (1963). 

a A. N. Boortt, D. J. ROBBINS, W. E. RIBELIN, F. DEEDS, A. K. 
SmTH and J. J. RAGKIS, Prec. Soc. exp. Biol. Med. I76, 1067 
(1964). 

4 S. L. BALLOUN and E. L. JottNso~, Archs Bioehem. 42, 355 [1953). 
5 T. ASTRUP, P. BRAKMAN, P. OLLENDORFF and J. RASMUSSEN, 

Thromb. Diath. haemorrh. 5, 329 (1960). 
6 p. BRAKMAN, K.-E. SJOL1N and T. ASTRUP, Thromb. Diath. 

haemorrh. 8, 442 (1962). 
7 It. C. KWAAN and T. AsTRuP, Archs Path. 78, 474 (1964). 
s G. E. COMBS and H. D. WALLACE, J. Anita. Sci. 21, 95 (1962). 

T. ASTRUP, P. BRAKMAN and K.-E. SJOLIN , Nature 19,I, 980 (1962). 
i0 K. ECEBLAD, Thromb. Diath. haemorrh, t7, 31 (1967). 



1126 Specialia EXPERIENTIA 24111 

0~01. Macroscopica l  e x a m i n a t i o n  of t he  o t h e r  o r g a n s  d id  
n o t  r evea l  a n y  a b n o r m a l i t i e s  s imi la r  to  t hose  of t h e  p a n -  
creas.  S t u d i e d  his tologicalIy,  t h e  p a n c r e a s  f rom t h e  in- 
h i b i t o r  g roup  a p p e a r e d  more  fragile  t h o u g h  t h e  overa l l  
a r c h i t e c t u r e  of t h e  t i ssue  was  no rma l .  T h e r e  was inc reased  
vascu l a r i t y .  T h e  a c i n a r  t i ssues  were  h y p e r p l a s t i c  w i t h  
inc reased  basoph i l i c  s t a in ing  of a lveo la r  cells a n d  w i t h  
less z y m o g e n  g ranu les  in  t h e i r  cy top l a sm.  T h e  n u m b e r  of 
a lveo la r  cells pe r  ac inus  was  s ign i f i can t ly  inc reased  ove r  
t he  cont ro l ,  b u t  t h e  a p p e a r a n c e  a n d  d i s t r i b u t i o n  of i n e r t  
cells d id  no t  v i s ib ly  differ.  These  resu l t s  c o m p a r e  well  
w i t h  those  o b s e r v e d  a f t e r  r aw  s o y b e a n  mea l  in  ra ts .  

A l t h o u g h  t he  p e a n u t  p r e p a r a t i o n s  were  i m pur e ,  t h e  
i ne r tne s s  of t h e  h e a t - t r e a t e d  m a t e r i a l  wou td  sugges t  t h a t  
t h e  t r y p s i n - i n h i b i t o r  was  t h e  respons ib le  agen t .  T h e  de-  
c rease  in  z y m o g e n  g ranu les  wou ld  sugges t  t h a t  t h e  p a n -  
c rea t i c  changes  were  caused  b y  ep i the l ia l  h y p e r p l a s i a  w i t h  
inc reased  v a s c u l a r i t y  a n d  h y p e r e m i a .  P r e sence  of incom-  
p le t e ly  d iges ted  p ro t e i n  in t h e  i n t e s t i n a l  t r a c t  ha s  b e e n  
sugges ted  as a cause  of t h e  p a n c r e a t i c  response.  Th i s  
ra ises  t h e  poss ib i l i ty  of a ye t  u n k n o w n ,  f e e d b a c k  mech-  
a n i s m  con t ro l l ing  p a n c r e a t i c  size a n d  growth .  However ,  
in  m a n  p r o t e i n  m a l a b s o r p t i o n  is n o t  co r re l a t ed  w i t h  a n  
increase  in  size of t h e  p a n c r e a s  1~. 

Zusammen/assung. T r y p s i n h e m m e n d e  P r / i p a r a t e  aus  
r o h e n  E r d n i i s s e n  (Arachis hypogaea) w u r d e n  w ~ h r e n d  
6 W o c h e n  j u n g e n  R a t t e n  ve r f i i t t e r t .  Das  n o r m a t e  W a c h s -  
t u rn  w u r d e  ve rz6ge r t  u n d  eine I I y p e r t r o p h i e  des P a n -  
k reas  m i t  g le ichzei t iger  H y p e r p l a s i e  de r  ser6sen Dr i i sen-  
zellen bewi rk t .  H i t z e b e h a n d e l t e  ]? r~para te  h i n g e g e n  w a r e n  
wirkungs los .  
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Vasoact iv i ty  of H u m a n  P l a s m a  and P l a s m a  Prote in  Fract ions  

A p p l i c a t i o n  of p l a s m a  f rom dogs  I a n d  r a b b i t s  ~ to  r a b b i t  
aor t i c  s t r i p  p r e p a r a t i o n s  h a s  been  f o u n d  to  cause  con t r ac -  
t i ons  wh ich  c a n n o t  be  a t t r i b u t e d  to  k n o w n  v a s o a c t i v e  
subs tances .  Severa l  worker s  1,3,4 h a v e  also re fe r red  to  a 
p o t e n t i a t i o n  of r esponses  of t h i s  p r e p a r a t i o n  to  a v a r i e t y  
of s u b s t a n c e s  b y  smal l  c o n c e n t r a t i o n s  of p l a s m a  a n d  i t  has  
been  sugges ted  t h a t  th i s  is due  to  t h e  a l b u m e n  c o n t e n t  4. 
D u r i n g  t he  course  of e x p e r i m e n t s  us ing  i so la ted  pe r fused  
vessels  in  t h e  a p p a r a t u s  descr ibed  b y  DE LA LANDE a n d  
RAND 5, we h a v e  found  t h a t  ve ins  f rom t he  r a b b i t  ear  are  
sens i t ive  to  sma l l  doses of p l a s m a  k in ins  b u t  r e l a t i ve ly  
insens i t ive  to  o t h e r  k n o w n  v a s o a c t i v e  subs t ances .  Such  
p r e p a r a t i o n s  h o w e v e r  r e spond  to  in j ec t ions  of sma l l  
a m o u n t s  of p l a sma .  F u r t h e r  work  ha s  s h o w n  s imi la r  con-  
s t r i c to r  r e sponses  to  h u m a n  p l a s m a  in  i so la ted  pe r fused  
vessels  f rom m a n y  sources.  These  inc lude  smal l  subcu-  
t a n e o u s  a n d  m e s e n t e r i c  ve in s  f rom m a n ,  dog s u b c u t a n e o u s  
ve ins  a n d  b o t h  ve ins  a n d  a r te r ies  of t h e  r a b b i t .  Howeve r ,  
t h e  m o s t  c o n s i s t e n t l y  sens i t ive  p r e p a r a t i o n  in t h i s  r e g a r d  
is t h e  c en t r a l  ve in  of t h e  r a b b i t  ear  w h i c h  we h a v e  used  to  
i n v e s t i g a t e  t he  n a t u r e  of t h e  s u b s t a n c e  or s u b s t a n c e s  in  
p l a s m a  respons ib le  for  t h e  cons t r i c t o r  ac t iv i t ies .  I n j e c t i o n  
of as l i t t l e  as 0.002 ml  of h u m a n  p l a s m a  in to  a 10 -ml /min  
f low of K r e b s  so lu t ion  t h r o u g h  t he  l u m e n  of t h e  ve in  m a y  
in i t i a t e  a cons t r i c t i on  (F igure  la) .  I t  is usua l ly  found  t h a t  
t h e  s ens i t i v i t y  of a vessel  to  p l a s m a  in i t i a l ly  increases  
p rogress ive ly  fol lowing successive in jec t ions  of p l a sma ,  
b u t  t h e n  a t t a i n s  a r e l a t ive ly  s t a b l e  level  (F igure  Ib) .  
Responses  to  al l  o t h e r  v a s o a c t i v e  a g e n t s  are  also e l eva t ed  
b y  p l a s m a  p r e t r e a t m e n t .  These  resu l t s  h a v e  b e e n  in te r -  
p r e t e d  as  ev idence  t h a t  p l a s m a  h a s  b o t h  in t r in s i c  vaso-  
a c t i v i t y  a n d  also non-spec i f ic  p o t e n t i a t i n g  effect  w h i c h  is 
on ly  s lowly revers ib le .  These  ac t ions  m a y  or  m a y  n o t  be  
due  to  t h e  s a m e  subs t ance .  

The  c e n t r a l  ve in  of t h e  r a b b i t  ear  a n d  also all o t h e r  
pe r fused  vessels  i nves t iga t ed ,  r e s p o n d  to  c e r t a i n  Cohn  
f rac t ions  of h u m a n  p l a s m a  p ro t e in s  w i t h  cons t r i c t i ons  
s imi la r  to  t hose  caused  b y  whole  p l a sma .  F r a c t i o n  I I I - 0  is 

t h e  m o s t  p o t e n t  a n d  m a n y  ear  ve ins  r e spond  to  0.1 m g  or  
less. T h e r e  is a close s imi l a r i t y  b e t w e e n  t h e  dose- response  
cu rves  for  I I I - 0  a n d  p l a s m a  (F igure  2). F r e s h  p l a s m a  f r o m  
7 sub j ec t s  was  f o u n d  to  h a v e  a c t i v i t y  e q u i v a l e n t  to  t h a t  
of 2.2-4.6 m g / m l  of I I I - 0  (Table  I) .  Th i s  a c t i v i t y  was  
s t ab le  a t  r oom t e m p e r a t u r e  for  m a n y  h o u r s  b u t  d u r i n g  
s to rage  of p l a s m a  a t  -- 20 °C decl ined  s lowly r e l a t i ve  to  
f resh ly  p r e p a r e d  I I I - 0  solut ions .  Cons t r i c t o r  a c t i v i t y  in  
o t h e r  Cohn f r ac t ions  is less t h a n  t h a t  of I I I - 0  ; f r a c t i o n  IV-1 
ha s  a p p r o x i m a t e l y  40% of t h e  cons t r i c to r  a c t i v i t y  of 
I I I - 0 / m g  d r y  ma te r i a l .  T h e  o t h e r  f r ac t ions  t e s t e d  were  
I I I -1 ,  IV-4,  IV-5,  IV-6,  IV-7 a n d  V a n d  all showed  less 
t h a n  10% of t h e  cons t r i c t o r  a c t i v i t y  of I I I -0 .  A l t h o u g h  
f r a c t i o n  V, w h i c h  is 98% a l b u m e n ,  h a s  v i r t u a l l y  n o  con-  
s t r i c to r  a c t i v i t y  i t  r e p r o d u c e s  t h e  non-spec i f ic  p o t e n t i a t i n g  
ef fec t  of p l a sma .  ]?effusion ot a l b u m e n  c o n c e n t r a t i o n s  of 
1 m g / m l  p r o d u c e d  d e t e c t a b l e  p o t e n t i a t i o n  of t h e  effects  
of  n o r a d r e n a l i n e  in  t h e  r a b b i t  ea r  a r t e r y  a n d  of b r a d y k i n i n  
(13K), I I I - 0  a n d  IV-1 in  t he  r a b b i t  ear  vein .  T h e r e  was  no  
consp icuous  ev idence  of p o t e n t i a t i o n  w i t h  a n y  Cohn  
f r ac t ion  excep t  V. 

Cons t r i c t o r  a c t i v i t y  in p l a s m a  a n d  Cohn  f rac t ions  can  
be  d i s t i ngu i shed  f rom t h a t  due  to  ca t echo lamines ,  his-  
t amine ,  5HT,  ang io tens in ,  AT]?, vasopress in ,  o x y t o c i n  a n d  
p r o s t a g l a n d i n  E 1 b y  t h e  use of a n t a g o n i s t s  or  b y  cons ider -  
ing  t h e  n a t u r e  of t h e  r a b b i t  ear  ve in  p r e p a r a t i o n ,  w h i c h  is 
r e l a t i ve ly  insens i t ive  to  m o s t  v a s o a c t i v e  s u b s t a n c e s  e x c e p t  
p l a s m a  kinins .  T h e r e  is, however ,  m a r k e d  s i m i l a r i t y  be-  
t w e e n  responses  to  b r a d y k i n i n  a n d  t h e  p l a s m a  venocon -  
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