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0.38 g/1-~h-:,  wh ich  was r eached  a t  t he  45 t h  h (Figure lb) .  
I n  F igure  l c  a g raph ic  r e p r e s e n t a t i o n  of t h e  specific 
g rowth  r a t e  and  gene ra t ion  t i m e  is shown.  The  m a x i m u m  
specific g r o w t h  r a t e  (Fm) was of 0.069 h - : ,  co r respond ing  
to  a gene ra t ion  t i m e  (g) Of 10 h. 

I n  F igure  2, t he  essent ia l  amino  acid c o n t e n t  of t h e  
b iomass  w i t h  49% of p r o t e i n  was c o m p a r e d  w i t h  t he  
s t a n d a r d  se t -up  b y  FA O  s, a n d  t he  soybean  mea l  p ro te in .  
The  a m i n o  acid compos i t i on  of t he  p r o t e i n  of Candida sp. 
grown on alfalfa  res idua l  juice, is f a v o r a b l y  c o m p a r e d  to  
t he  FAO s t a n d a r d  as well  as to  soybean  mea l  p ro te in .  6 

The  p r o d u c t i o n  of single-cell  p ro t e in  f rom alfa l fa  
res idual  juice seems to be  feasible.  Since the  use of con- 
t i nuous  cu l tu re  would  increase  t h e  p r o d u c t i v i t y  and  t h e  
o b t e n t i o n  of leaf p r o t e i n  c o n c e n t r a t e  would  be  more  
economical ,  such  s tud ies  are be ing  car r ied  out .  
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A p p r o x i m a t e l y  38.8 % of t he  a m i n o  acids in  t he  single-cell  '~!$ 
p ro t e in  o b t a i n e d  were found  to  be  essential ,  whi le  in  !i~i i N 
soybean  mea l  th i s  F igure  was 31.4%. ~iil 
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Fig. 2. Essential amino acid distribution in Candida sp. grown oi1 
alfalfa residual juice, FAO standard-reference protein, and soybean 
meal. Abbreviations: ileu, isoleucine; leu, leucine; lys, lysine; met, 
methionine; phe, phenylalanine; thr, threonine; try, tryptophane; 
val, valine. 
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Fig. la-le.  Cultivation of Candida sp. on alfalfa residual juice. 
Biomass • (g/l-l), productivity p (g/1-1h-:), and specific growth rate 
(~m/h -1) and generation time (g/h) respectively, in relation to culti- 
vation time. 

Resumen. Jugo  res idual  de alfalfa, ob t en ido  como 
d u r a n t e  la e l aborac i6n  de concen t r ado  

pro te ico  de hojas ,  rue u t i l i zado  como sus t r a to  p a r a  la  
p roducc i6n  de p ro t e fna  unicelular .  
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E f f e c t  o f  V a r i o u s  P r o s t a g l a n d i n s  a n d  S e r o t o n i n  o n  

E x o c r i n e  P a n c r e a s  

A n u m b e r  of vasoac t ive  subs t ances  h a v e  r ecen t ly  been  
d e m o n s t r a t e d  in p a n c r e a t i c  t issue.  P r o s t a g l a n d i n s  (PG) 
E 2 a n d  F2~ are found  in b o v i n e  p a n c r e a s : ;  t h e i r  d i s t r ibu-  
t i o n  in var ious  cell types ,  however ,  is s t i l l  u n k n o w n .  Mouse 
exocr ine  p a n c r e a s  can  t a k e  up  5 - h y d r o x y t r y p t o p h a n  and  
a p p a r e n t l y  s tore  t he  d e c a r b o x y l a t e d  a m i n e  , s e ro ton in  
(5-HT) in zymogen  granules~. T he  release of these  agen ts  
d u r i n g  ' s t imulus - sec re t ion  coupl ing  '8 is a d i s t i nc t  pos-  
s ibi l i ty ,  5 -HT because  of i t s  subce l lu la r  d i s t r i bu t i on  and  
t h e  P G ' s  p e r h a p s  in a n  ana logous  fash ion  to  t h e i r  observed  
release b y  ca t echo l amines  and  ad renoco r t i co t roph i c  
h o r m o n e  4. To t e s t  if these  subs t ances  p l a y  a n y  r egu la to ry  
role in  secre tory  even t s  t h e i r  d i rec t  ac t ions  on  basa l  a n d  
s t i m u l a t e d  release of secre tory  p r o t e i n  was m o n i t o r e d  in 
r a t  exocr ine  panc rea s  in  vi t ro .  

Materials and methods. F e m a l e  W i s t a r  ra ts ,  180-225 g, 
were  d e c a p i t a t e d  ; p a n c r e a t a  were excised, a n d  t r i m m e d  of 
a d h e r e n t  m e s e n t a r y  a n d  fa t  in  chi l led i n c u b a t i o n  med ium.  
P a n c r e a t i c  f r a g m e n t s  (10-20 rag) were 'Pu lse - labe l led '  
w i t h  ~H-leucine accord ing  to  t he  t e c h n i q u e  of JAMIESON 
a n d  PALADI~ 5 in 10 m l  K r e b s - R i n g e r  b i c a r b o n a t e  buffer  
s u p p l e m e n t e d  w i t h  10 m M  glucose a n d  L-amino acids 

P r o t e i n  S e c r e t i o n  f r o m  R a t  

(wi thou t  L-leucine) in  concen t r a t i ons  sugges ted  b y  
EAGLE s. Fol lowing a 1 h ' chase  per iod '  (1 m M  L-leucine 
present )  t i s sue  samples  were d i s t r i b u t e d  in 2 ml  of buf fe r  
and  i n c u b a t e d  a n  add i t i ona l  60 m i n  in t he  p resence  or  
absence  of added  s t imul i .  T e r m i n a t i o n  of i n c u b a t i o n  a n d  
m e a s u r e m e n t  of secre ted  aH21abelled p ro t e in  were as ~ 
prev ious ly  descr ibed  ~. Release  of p ro t e in  f rom t h e  t i ssue  
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Table I. Effects of prostaglandins (PG) El, E 2 and F2e on secretion of 
SH-labelled protein from rat exocrine pancreas 

Additions Release (%) 

Final concentrations (M) 

10-s 10-v 10-6 10-8 

None 6.80 
PGE 1 7.28 6.70 6.68 8.10 
PGE~ 5.73 6:13 6.20 6.15 
PGF2a 5.77 7.48 6.48 7.25 

is e x p r e s s e d  as  t h e  p e r c e n t  t o t a l  ( m e d i u m  + t i ssue)  
t r i c h l o r a c e t i c  a c i d - i n s o l u b l e  r a d i o a c t i v i t y  f o u n d  in  t h e  
m e d i u m .  E x p e r i m e n t s  w e r e  p e r f o r m e d  a t  l e a s t  3 t i m e s .  

Results and discussion. T h e  e f fec t s  o f  v a r y i n g  d o s e s  
(10 - s -10  -5 M )  of  P G E  1, E~ a n d  F2~ on  s e c r e t i o n  o f  SH- 
l abe l l ed  p r o t e i n  f r o m  r a t  e x o c r i n e  p a n c r e a s  a re  d e s c r i b e d  
in  T a b l e  I. N o n e  of  t h e  P G ' s  a l t e r e d  t h e  r a t e  o f  b a s a l  
s ec re t ion .  S i mi l a r  f i n d i n g s  w e r e  o b s e r v e d  in  i so la t ed ,  
p e r f u s e d  c a t  p a n c r e a s  i n f u s e d  w i t h  PGEx ,  E~, Fx~ a n d  
F,~  in t h e  p r e s e n c e  of  s e c r e t i n  s. F u r t h e r m o r e ,  t h e  v a r i o u s  
P G ' s  (10 -5 M )  d i d  n o t  a f f e c t  t h e  s e c r e t o r y  r e s p o n s e  t o  e i t h e r  
c a r b a c h o l  o r  d i b u t y r y l  cyc l ic  A M P  (Tab le  I I ) .  S e r o t o n i n  
(10-7-10 * M )  a lso  d i d  n o t  a l t e r  b a s a l  s e c r e t i o n  (Table  ! I I )  

Table II. Effects of prostaglandins (PG) El, E 2 and F2a on carbaehol and dibutyryl cyclic AMP stimulated secretion of SH-labelled protein 
from rat exocrine pancreas 

Release (%) 

Aditions None PGE t (10 -~) PGE 2 (10 -5) PGF2~ (10 ~) 

None 7.40 8.25 8.30 6.20 
Carbachol (10 -5) 22.88 23.70 25.70 26.97 
Dibutyryl cyclic AMP (10 -s) 13.55 15.63 14.33 13.85 

Final concentrations (M) in parentheses. 

Table III.  Effect of serotonin (5-HT) on secretion of 8H-labelled 
protein from rat exoerine pancreas 

Additions Release (%) 

Final concentrations (M) 

10-~ 10-6 10-5 10-4 
None 5.23 
5HT 5.48 6.10 5.30 5.60 

Table IV. Effect of serotonin (5-HT) on earbaehol and dibutyryl 
cyclic AMP stimulated secretion of 8H-labelled protein from rat exo- 
trine pancreas 

Additions 

Release (%) 

None 5-HT (10 -s) 

None 6.10 5.91 
Caxbachol (10 -s) 23.38 23.97 
Dibutyryl cyclic AMP (10 -8) 10.68 9.36 

Final concentrations (M) in parentheses. 

and in a dose of 10 -~ M was without effect on the relesae of 
protein stimulated by carbachol and dibutyryl cyclic AMP 
(Table IV). 

It is concluded from these studies that though the 
vasoactive substances tested have a marked stimulatory 
effect on fluid and electrolyte secretion from exocrine 
pancreas s or salivary gland 9-I~ they are without direct 
effect on the basal or stimulated release of protein from the 
pancreas. 

Rdsumd. Les  e f f ec t s  de  p l u s i e u r s  p r o s t a g l a n d i n e s  e t  de  
la  s ~ r o t o n i n e  su r  la s~cr6 t ion  des  p r o t 6 i n e s  d u  p a n c r 6 a s  
d u  r a t  o n t  6t6 6tudi6s .  Ces s u b s t a n c e s  v a s o a c t i v e s  
n ' a g i s s e n t  p a s  d i r e c t e m e n t  s u r  le p a n c r 6 a s  p o u r  p r o v o q u e r  
u n  e f f e t  s6cr6 to i re  e t  n ' a f f e c t e n t  p a s  la s6cr6 t ion  s t i m u M e  
p a r  c a r b a c h o i  ou  l ' a n a l o g u e  d i b u t y r y l  de  I ' A M P  cyc l ique .  
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K i n e t i c s  and  S u b c e l l u l a r  D i s t r i b u t i o n  of  S ~ 5 - T a u r i n e  U p t a k e  in  Rat  C e r e b r a l  C o r t e x  S l i c e s  

T a u r i n e  h a s  b e e n  p r o p o s e d  as  a p o s s i b l e  n e u r o t r a n s -  
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