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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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Fig. la. Response of rabbit ear vein to human plaslua. The initial 
spike in the pressure tracing marks the injection artefact; the 
subsequent response to 2 and 3 × 10 -3 ml has a much slower time 
c o u r s e .  
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Fig. lb. Responses of rabbit ear vein to repeated application of 3 
0.1 ml human plasma; note the progressive increase in rcsponse to 4 
succeeding applications of the same dose. 5 

6 

Table I. Equiactive doses of III-0 and fresh human plasmas assayed 
on rabbit ear vein preparations 

Preparation Subject Plasma (ml) III-0 (mg) 

i J . H .  I 2.2 

II V.H. 1 2.5 
D.A. 1 2.6 

t lI  R.H. I 2.6 

IV J .B.  1 2.4 
D, M. t 3.8 
P. W, 1 4.6 

Table II. Variations in relative potency of BK and III-0 in 6 different 
ear vein preparations 

Preparation BK (ng) tlI-0 (mg) 

1 0.1 
1 0.2 
1 0.4 
1 0.5 
1 0.8 
1 3.4 
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Fig. 2, Dose-response curves for plasma, fraction III-0 and brady- 
kinin. Doses are given as follows: plasma o . ~o in ml × 10 -t, 
fraction lII-0 A - - A  in mg × 10 -~, bradykinin e - - e  in ng. 
Response given in mm deflection, is an analogue for pressure in the 
perfusion line. 

s t r ic tor .  The  grad ien ts  of t he  dose- response  curves  and  
m a x i m u m  responses  are s imilar  for p lasma,  I I I -0  and  B K  
in m o s t  p repa ra t ions  (Figure 2). O the r  r e semblances  to  
B K  of b o t h  p l a sma  a n d  I I I -0  ac t iv i ty  are  t h a t  all are 
s tab le  t o  a wide  range  of p H  and  t e m p e r a t u r e  a n d  to  t h e  
ac t ion  of t r y p s i n  and  peps in  b u t  are  r ap id ly  de s t royed  by  
c h y m o t r y p s i n .  F u r t h e r m o r e  like BK,  I I I -0  is vasodepres -  
sor in t h e  i n t a c t  r a b b i t  and  dog. Increases  in caro t id  and  
femora l  blood flows h a v e  been  observed  in the  i n t ac t  dog 
following in t ra -a r te r i a l  and  i.v. in jec t ions  of I I I - 0  and  th is  
p l a sma  f rac t ion  is also d i la tor  in t he  co rona ry  bed  of t he  
isolated per fused  guinea-p ig  hear t .  HoWever  the re  is no 
c o n s t a n t  re la t ionsh ip  b e t w e e n  sensi t iv i t ies  of d i f fe ren t  
pe r fused  vessel  p r e p a r a t i o n s  to  ]3K and  I I I -0  (Table II) ,  
T h a t  is to  say,  t he re  are  m a r k e d  var ia t ions  in the re la t ive  
p o t e n c y  of B K  and  I I I -0  on d i f fe ren t  p r epa ra t i ons  desp i te  

parallel  dose response  curves  ind ica t ing  t h a t  desp i te  the  
m a n y  resemblances  p l a s ma  and  I I I -0  a c t i v i t y  is n o t  due  
to  BK,  

The  venocons t r i c to r  ma te r i a l  p re sen t  in p l a s ma  and  in 
Cohn f rac t ions  I I I -0  and  IV-1 can  fu r the r  be d i s t inguished  
f rom b r a d y k i n i n  on  pharmacolog ica l  g rounds  since kinins  
are inac t ive  on h u m a n  and  r a b b i t  mesen te r ic  veins  whereas  
p l a sma  and  the  ac t ive  f rac t ions  are cons t r i c to r  on  these  
p repa ra t ions .  I n  the  per fused  r a b b i t  ear  a r te ry ,  p l a s ma  
a n d  I I I - 0  are  pure ly  cons t r i c to r  whereas  B K  causes  smal l  
a n d  o f t en  b iphas ic  responses .  The  re la t ive  s t ab i l i t y  of t he  
p l a s ma  fac to r  wi th  t ime  also d i s t ingu i shes  i t  f rom B K  
which  is ve ry  rap id ly  de s t royed  by  whole  blood or p lasma.  
None the less  the  p l a s ma  ac t iv i ty  bears  a m a r k e d  resem- 
b lance  to  t h a t  of B K  and  t h e  s imilar  na tu re  of t he  dose- 
response  curves  in ce r ta in  p r e p a r a t i o n s  makes  i t  possible  
t h a t  the re  is a close re la t ionsh ip  be tween  the  recep tors  for 
t h e m  8. 

Zusammen/assung. B l u t p l a s m a  des Menschen  v e r e n g t  
isolierte,  d u r c h s t r 6 m t e  kleine Blutgef/isse.  Dieser  E f f e k t  
k o m m t  n ich t  du rch  bekann te ,  gefAssaktive Subs tanzen ,  
sonde rn  wahrsche in l i ch  durch  ein P r o t e i n  zus tande .  E ine  
Ahnliche W i r k u n g  wurde  in 2 C o h n - F r a k t i o n e n  v a n  
P l a s m a - P r o t e i n e n  gefunden,  welche s ich im H u n d e v e r -  
such  gef / i ssdrucksenkend auswirk ten .  P l a s m a - A l b u m i n  ist  
an  sich n i ch t  gef~tssaktiv, es ve r s t~ rk t  aber  die XVirkung 
der  a n d e r n  Subs tanzen .  
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