
318 Specialia EXPERIENTIA 27/3 

behav iour  or in the  surface of part icles  f rom different  
tissues, m a y  influence the  response to hypoton ic  con- 
di t ions or to lyt ic  enzymes  ac t iva ted  a t  p H  5 and 37 °C. 
The  possibi l i ty  t h a t  vo lume  and not  s t ruc tura l  differences 
are concerned in the  observed p h e n o m e n a  has been checked 
by  submi t t ing  l iver  and h e p a t o m a  lysosomes (L fractions} 
to phosphol ipase  A (phosphat ide  acyl-hydrolase,  EC. 
3.1.1.4), d ig i tonin  and t rypsin.  The  response to these 
agents  m a y  be inf luenced by  ex t ra  lysosomal  componen t s  
or  lysosomal  volume,  so t h a t  appa ren t  resis tance is dis- 
s imula ted .  Increas ing amoun t s  of added  agents,  however ,  
m a y  ove rcome  lysosomal  appa ren t  resistance.  I n  the  
absence of th is  overcoming  effect,  the  role of lysosomal  
m e m b r a n e  proper t ies  mus t  be  t aken  into  account .  

W h e n  l iver  and t u m o u r  L fract ions are  submi t t ed  to  
phosphol ipase  A (Figure 2A), the  fl-GNase ac t iva t ion  in 
t u m o u r  L f rac t ion proceeds more  s lowly but,  pract ical ly ,  
to  the  same ex t en t  as in l iver  lysosomes. Digi tonin,  also, 
is able  to  l ibera te  all  t he  fl-GNase ac t i v i t y  in h e p a t o m a  
lysosomes, when  added  in 3 t imes  the  a m o u n t  which  
induces a lmos t  comple te  ac t i va t i on  of l iver  lysosomes 
enzymic  activity- ( F i g u r e 2 B ) .  Dif ferent  pa t t e rns  are  
observed  when  h e p a t o m a  and l iver  lysosomes are  t r ea ted  
wi th  t rypsin .  P re incuba t ion  for 30 min  a t  37°C of lyso- 
somes f rom bo th  tissues wi th  100 ~g of t ryps in  per  mg  
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Fig. 3. Activation by trypsin of lysosomes (L fraction) of normal 
liver and Yoshida aseites hepatoma. (A), aliquots of L fractions 
(0.7-1 mg protein) were preincubated at 37°C for varying perdiods 
with trypsin (Sigma, type III, 100 ~g/mg), and fl-GNase was determin- 
ed. (B), incubation with different amounts of trypsin was made 20 rrfin 
at 37°C. Other conditions as in (A). Free activity is calculated as 
percent of total activity in Triton treated samples. Each point 
represents an average value of 5 and 6 experiments, respectively, 
in (A) and (B), for liver ( . )  and hepatoma (0) lysosomes. Symbols 
in dotted square indicate Triton-induced activation after incubation 
with trypsin. Dotted line refers to free activity calculated as percent 
of Triton-induced release after preineubation with trypsin. 

prote in  fails to induce enzyme  m a x i m u m  ac t iva t ion  
(Figure 3A). Once again  t u m o u r  lysosomes are  less 
susceptible to the  damaging  agent .  I t  appears  t h a t  af ter  
10 min  incuba t ion  only a sl ight  increase in ac t i v i t y  is 
obta ined,  a l though  Tr i ton  is still  able to induce enzyme  
release up to  98%. Figure  3 B shows t h a t  fur ther  ac t iva-  
t ion up to  87% of l iver  lysosomes fl-GNase is ob ta ined  
wi th  400 ~g of t ryps in  per  mg  protein .  This  a c t i v i t y  
can no longer be ac t iva ted  by  Tri ton,  p robab ly  because 
of fl-GNase par t ia l  inhibi t ion.  In  the  case of h e p a t o m a  
L fract ion,  40% m a x i m u m  ac t iva t ion  is induced by  
t ryps in  and no addi t iona l  increase of a c t i v i t y  occurs 
be tween  100 pg and 1200 ~g of t ryps in  per  m g  prote in .  
Amoun t s  of t ryps in  h igher  t h a n  200 t~g per  m g  pro te in  
induce some fl-GNase inhibi t ion.  This  inhibi t ion  accounts  
for t he  difference be tween  free a c t i v i t y  ca lcula ted  as 
pe rcen t  of to t a l  ac t iv i ty ,  or  of t h a t  released by  T r i t on  
af ter  t ryps in  t r ea tmen t .  

The  slower response of t u m o u r  lysosomes to  d ig i tonin  
and phosphol ipase  A m a y  depend on q u a n t i t a t i v e  dif- 
ferences of m e m b r a n e  cons t i tuents  a t t a cked  by  these  
agents,  as well  as of t he  whole L f rac t ion chemica l  
composi t ion.  The  l a t t e r  mechan i sm does no t  expla in  t he  
inab i l i ty  of increasing amoun t s  of t ryps in  to induce  
ac t iva t ion  of fl-GNase of h e p a t o m a  lysosomes. Differences 
in molecular  organiza t ion  or  in accessibi l i ty  to  t ryps in  
of pro te in  in lysosomal  membranes  could be concerned 
in the  phenomenon.  I n  th is  connect ion  i t  is of in teres t  
t h a t  also the  damag ing  effect  of endogenous  lysosomal  
enzymes,  ac t iva t ed  by  incubat ion  a t  p H  5 and 37°C, 
reaches a sa tura t ion  po in t  when  i t  can no longer  be 
ac t iva ted  by  prolonging the  incuba t ion  t ime.  These  
pa t t e rns  could account  for di f ferent  s t ruc tu ra l  organiza-  
t ion  in lysosome membranes  of h e p a t o m a  and l iver  
par t ic les  s 

Riassunto. Omogena t i  e frazioni  L di epa toma  ascite 
di Yoshida  AH-130 sono pih resis tent i  di quel l i  di legato  
a l l ' a t t ivaz ione  ter ln ica  a p H  5, al t r a t t a m e n t o  ipotonico 
ed alla digest ione con tr ipsina.  
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Release of Growth Hormone from Somatotropin 
the Participation of the Golgi Complex1 

Somato t rop in  producing  cells of hepa tec tomized  mice 
present  s t r iking changes suggest ing in tense  ho rmone  
synthesis  and release, some hours  before the  first  D N A  
synthesis  peak  in t he  regenera t ing  l iver  2,3. 

W e  h a v e  no t  found in these cells the  u l t ras t ruc tu ra l  
p ic ture  of secret ion prev ious ly  described for somato-  
t rop in  producing  (STH) cells in d i f ferent  s i tua t ions  4-e, 
in which the  ou t s t and ing  mechan i sm is t h a t  of exocy to-  
sis ~. Al te rna t ive ly ,  images  such as those  described by  

Producing Cells of Hepatectomized Mice Without 

SCHARRER 8 for neurosecre t ion in B l a t t a r i an  insects,  were  
f requen t ly  found in our  h e p a t e c t o m y  S T H  cells. 

S T H  cells of hepa t ec tomized  mice present  s t rong  
car tographic  d i l a ta t ion  of t he  endoplasmic  re t iculum,  
conta in ing  dense mate r ia l  ~. The  di la ted c is ternae were 
f requen t ly  found con tac t ing  wi th  t he  p l a s m a l e m m a  in 
zones of increased electron dens i ty  (Figures 1 and  2). 

These  images  suggest  a d i rec t  release of t he  ho rmone  
synthes ized by  the  endoplasmic  re t iculum,  bypass ing the  
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Fig. 1. A zone of contact between a dilated cisternae of the endo- 
plasmic retieulum of a hepatectomy STH cell and the plasmalemma 
is indicated by the arrow. The star  indicates a mierovesicles aggregate 
in relation to a zone of increased density in the plasmalemma.  
× 35,000. 

Fig. 2. The 2 arrows indicate zones of contact between the plasma- 
lemma and 2 cisternae of the dilated endoplasmic reticulum. Increased 
density of the plasmalemma and dense material in the intersticial 
space are seen in these zones. × 35,000. 

G o l g i  c o m p l e x  w h i c h ,  o t h e r w i s e ,  i s  n o t  i n a c t i v e  b u t  
g r e a t l y  h y p e r t r o p h i e d  in  h e p a t e c t o m y  S T H  ce l l s  ~, a n d  
c o n t a i n s  m a n y  i m m a t u r e  g r a n u l e s  w i t h i n  t h e  Go l g i  zone .  

I t  i s  s u g g e s t e d  t h a t  t h e  d e e p  m e t a b o l i c  c h a n g e s  
a p p e a r i n g  a f t e r  h e p a t e c t o m y ,  t r i g g e r ,  in  s o m e  w a y  y e t  
u n k n o w n ,  t h i s  m e c h a n i s m  of  s h o r t  c i r c u i t  d i r e c t  r e l ea se .  

Resumen. E1 r e t i c u l o  e n d o p l a s m i c o  de  l a s  c e l u l a s  
s o m a t o t r o p a s  de l  r a t o n  h e p a t e c t o m i z a d o  se  e n c u e n t r a  
m u y  d i l a t a d o  y c o n t i e n e  m a t e r i a l  d e n s o  e n  el i n t e r i o r  
d e  s u s  c i s t e r n a s .  E s t a s  se  o b s e r v a n  f r e c u e n t e m e n t e  e n  
c o n t a c t o  c o n  l a  m e m b r a n a  c e l u l a r  e n  z o n a s  e n  q u e  6 s t a  

y el i n t e r s t i c i o  p r e s e n t a n  u n  a u m e n t o  d e  d e n s i d a d .  Se  
s u g i e r e  u n  m e c a n i s m o  d i r e c t o  d e  s e c r e c i 6 n  d e  l a  h o r -  
m o n a  s i n t e t i z a d a  e n  e x c e s o  e n  el r e t i c u l o  e n d o p l a s m i c o ,  
s i n  p a s a r  p r e v i a m e n t e  p o r  el c o m p l e j o  de  Golg i .  
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On the Mechanism of Modification of Radiation Effect by Dimethyl  Sulfoxide 

T h e  e f f e c t  o f  d i m e t h y l  s n l f o x i d e  ( D M S O )  o n  r a d i a -  t h e  m o l e c u l a r  1, c e l l u l a r  z a n d  a n i m a l  ~ l eve l s .  D M S O  is 
t i o n  r e s p o n s e  i n v o l v e s  a d i c h o t o m y - p r o t e c t i o n  in  s o m e  t h e  i n i t i a l  t o p i c a l l y  e f f e c t i v e  p r o t e c t o r  a g a i n s t  r a d i a t i o n  
i n s t a n c e s  a n d  s e n s i t i z a t i o n  in  o t h e r s .  I t  h a s  b e e n  s h o w n  c a t a r a c t  4,~. M o r e o v e r ,  c o n c o m i t a n t  s e n s i t i z a t i o n  o f  t h e  
t h a t  D M S O  is a n  e f f e c t i v e  r a d i o p r o t e c t i v e  s u b s t a n c e  a t  i r r a d i a t e d  c o r n e a  w a s  o b s e r v e d  w i t h  h i g h  c o n c e n t r a t i o n s  


