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b o x y p e p t i d a s e  B w i t h  i sop ropy l f l uo rphospha t e  (Wor th -  
i ng ton  Labora to r ies ,  Delaware ,  USA)  was employed .  

Result and discussion. The  i.v. in fus ion  of 300 un i t s  of 
c a r b o x y p e p t i d a s e  B g iven  to a n e p h r e c t o m i z e d  r a t  of 
250 g p roduced  a comple te  b lock  of t he  effect  of 1-2 mcg  
of b r a d y k i n i n  g iven  i.v. This  i nh ib i t i on  l as ted  60-120 min.  
The  response  to b r a d y k i n i n  was res to red  on ly  v e r y  slowly. 
However ,  no  i nh ib i t i on  w h a t s o e v e r  was  obse rved  in t h e  
pressor  ac t ion  of i n c u b a t e d  p l a s m a  or  i t s  ac t ive  f r ac t ion  
(VA). 0.1 ml  of t h e  i n c u b a t e d  p l a s m a  or 2 m g  of VA 
p roduced  before  t he  a d m i n i s t r a t i o n  of c a r b o x y p e p t i d a s e  B 
a pressor  effect  e q u i v a l e n t  to  10 ~= 0.12 ng  of angio-  
t ens in  I I .  An  e q u i v a l e n t  effect  e i the r  w i t h  VA or incu-  
b a t e d  p l a s m a  was recorded  a f t e r  t he  e n z y m e  was given,  
whereas  t he  b r a d y k i n i n  effect  was  comple t e ly  b locked  
(Figure).  

These  resul t s  give s u p p o r t  to  t he  concep t  t h a t  t h e  
pressor  ac t ion  of i n c u b a t e d  p l a s m a  is n o t  due  to t h e  
release of a p l a s m a k i n i n  ( b r a d y k i n i n  or kal l idin) .  E i t h e r  
t he  i n c u b a t e d  p l a s m a  or i ts  ac t ive  f r ac t ion  (a lbumin)  do 

n o t  p rov ide  t h e  s u b s t r a t e  (kinogens) or  t h e  e n z y m e  (kalli- 
krein)  needed  to  l ibe ra te  t h e  n a t u r a l  p l a smak in ins .  Since 
t h e  e x p e r i m e n t s  were  pe r fo rmed  in n ep h rec t o mi zed  r a t s  
(16 h) r en in  can  be  exc luded  as a n  e n z y m e  invo lved  in a n y  
s tep  of t h e  pressor  m e c h a n i s m  elici ted b y  t h e  i n c u b a t e d  
p lasma.  

Rdsumd. L ' a c t i o n  vasopress ive  chez le r a t  n @ h r e c t o -  
mis6, p rodu i t e  p a r  l ' i n j ec t ion  du p l a s m a  h u m a i n  lors de 
l ' i n c u b a t i o n  ~ 38~ p e n d a n t  p lus ieurs  heures  n ' e s t  pas  
due  A la l ib6 ra t ion  de p lasmakin ines .  L a  c a r b o x y p e p t i d a s e  
B in v ivo  ~ des doses que  p r o d u i s e n t  l ' abo l i t i on  des effets  
de la b r a d y k i n i n e  e t  d ' a u t r e s  p la smakin ines ,  ne  mod i f i en t  
pas  Fac t ion  vasopress ive  soi t  du  p l a s m a  incub6  soit  de sa 
f rac t ion  act ive .  
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Elec tron  M i c r o s c o p i c  S tudies  on  Hepat ic  Cells  in Mice  After  the  A d m i n i s t r a t i o n  of Gluta th ione  
M i x t u r e s  

The  p r e sen t  Studies were u n d e r t a k e n  to  d e t e r m i n e  t h e  
changes  in h e p a t i c  cells in  mice a f te r  t he  in jec t ion  of 
oxid ized  a n d  reduced  g ]u t a th ione  mix tu res .  The  d d / Y F  
female  90-day-old  mice were in jec ted  i.p. w i t h  0.5 ml  of 
phys io logica l  so tu t ion  c o n t a i n i n g  25 m g  of s y n t h e t i c  
r educed  g l u t a t h i o n e  which  h a d  99 .1% p u r i t y  and  h a d  no 
poss ib i l i ty  of m e t a l s  b e i n g  added  in t h e  processes  of 
syn thes i s  (Yamanouch i )  or t he  m i x t u r e  of 6.15 m g  of 
s y n t h e t i c  r educed  g l u t a t h i o n e  a n d  61.5 m g  of oxidized 
g l u t a t h i o n e  (Sigma),  a n d  w i t h  0.5 ml  of physiological  
so lut ion.  Mice were sacrif iced u n d e r  a n o n - a n a e s t h e t i c  con- 
d i t ion  60 m i n  a f t e r  t he  in jec t ion  and  a piece of l iver  t i ssue  
was r e m o v e d  to be  f ixed in 2% of o s m i u m  t e t r a  oxide for 
2 h, d e h y d r a t e d  in g raded  a lcohol  so lu t ions  a n d  e m b e d d e d  
in Epon .  H i t a c h i  HU-11A,  HS-7  a n d  N i h o n  Densh i  J E M -  
7A e lec t ron  microscopes  were used. 

No a b n o r m a l  p ic tu re  was  found  in h e p a t i c  cells in mice 
a f t e r  t he  in jec t ion  w i t h  phys io logica l  solut ion,  the  so lu t ion  
of s y n t h e t i c  r educed  g lu t a th ione ,  or oxid ized  g lu t a th ione .  
I n  hepa t i c  cells in  mice a f t e r  t he  a d m i n i s t r a t i o n  of g lu ta -  
t h ione  mix tu re ,  r e m a r k a b l e  swellings of m i t o c h o n d r i a  
were observed ,  inc lud ing  i r regu la r  cristae,  m a n y  vacuoles  
a n d  m a n y  vesicles which  a p p e a r  to  resu l t  f rom changes  
in t he  s m o o t h  endop lasmic  re t i cu lum.  The  p a r t s  of some 
m i t o c h o n d r i a  were unclear .  Some of t he  vacuoles  appea red  
to be  t h e  resu l t  of d issolv ing l ipoid granules .  The  endo-  
p la smic  re t i cu lum,  especial ly  r o u g h  endop la smic  re t icu-  
lum,  could  h a r d l y  be  found  in t he  a l t e r ed  ceils. T h e  
nucleus,  t h e  nuc lea r  m e m b r a n e ,  t he  in te rce l lu la r  space 
and  t h e  cel lular  m e m b r a n e  were no t  a f fec ted  m o r p h o -  
logically.  A m o n g  a l t e red  cells, m a n y  una f fec t ed  or s l igh t ly  
a f fec ted  cells were found.  

The  swell ing a n d  lysis of m i t o c h o n d r i a  f rom h ep a t i c  
cells in  r a t s  are  i nduced  in v i t ro  b y  t he  a d d i t i o n  of t h e  
g l u t a t h i o n e  m i x t u r e  to  t h e  s u s p e n d i n g  m e d i u m  t h r o u g h  
t he  process  of p e r o x i d a t i o n  of l ip id  1-3. Such  a change  is 
no t  f o u n d  in t he  case of a d m i n i s t r a t i o n  of r educed  g ln ta -  
t h i o n e  4 a n d  is modi f ied  w i t h  add i t i ons  of ve ry  smal l  
a m o u n t s  of va r ious  subs t ances  to  t h e  s u s p e n d i n g  me-  
d i u m  *,5-8. The  changes  in hepa t i c  cells in  t he  p r e s e n t  

Remarkab le  swell ing of in i tochondr ia  inc luding  i r regular  cristae, the 
unclear  membranes  of mi tochondr ia ,  m a n y  vacuoles and vesicles 
were found in  hepa t i c  cells in  mice af ter  the admin i s t ra t ion  of 
g lu ta th ione  mix ture ,  bu t  the nuclear  membrane  and  the cel lular  
membrane  of the a l te red  cell, the  in terce l lu lar  space and the neigh- 
bour ing  cell  are not  affected. • 8400. 
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r e p o r t  m a y  be  induced  b y  t he  m i x t u r e  t h r o u g h  t he  same  
process  in  v ivo  as well. T he  reasons  w h y  some cells are  
a f fec ted  and  o t h e r  cells are  on ly  s l ight ly  af fec ted  is n o t  a t  
all clear.  Poss ib ly  t h e r e  is a di f ference in t he  a m o u n t  of 
c y t o c h r o m e  c a n d  o t h e r  subs t ances  7 in  hepa t i c  cells or  
o t h e r  differences  based  on  ag ing  of cells. T he  fac t  t h a t  t he  
nucleus ,  t he  nuc l ea r  m e m b r a n e  or t he  cel lular  m e m b r a n e  
were n o t  a f fec ted  is an  i m p o r t a n t  po in t .  Pe rhaps ,  such  
organel les  h a v e  some m e c h a n i s m s  of p r o t e c t i o n  aga ins t  
t he  m i x t u r e  9. 
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Zusammen/assung. Anschwel lung  u n d  Lysis  yon  Mito-  
c h o n d r i e n  i m  Reagenzg las  (in vivo),  d u r c h  Zugabe  yon  
G l u t a t h i o n g e m i s c h  zur  N~hr l6sung  ve r u r s ach t ,  wurde  
e l e k t r o n e n m i k r o s k o p i s c h  gepriif t .  Die M i t o c h o n d r i e n  wur-  

9 The authors wish to express their gratitude to Prot. F. E. 
HUNTER JR. for his valuable advice and comments concerning 
this manuscript. The authors wish to thank Mr. H. NIWA and 
Miss S. IWASE for their technical assistance. 

Multinucleated Giant Cells in Organ Cultures of Spleen 

Mul t inuc l ea t ed  g i an t  cells develop in v ivo  b o t h  in 
physiological  and  in pa tho log ica l  cond i t ions ;  s imilar ly,  
t he i r  a p p e a r a n c e  in v i t ro  ha s  been  descr ibed  in t i ssue  
cu l tu res  and  in cell cu l tu res  u n d e r  d i f fe ren t  cond i t ions  
b y  severa l  a u t h o r s  1 4. 

W e  h a v e  descr ibed  in a p rev ious  c o m m u n i c a t i o n  5 the  
a p p e a r a n c e  of large e lements ,  looking l ike a s incy t ium,  
p r o v i d e d  w i th  a g rea t  n u m b e r  of nuclei,  in  o rgan  cul tures ,  
of spleen of ch icken  embryo .  

The  u l t r a s t r u c t u r a l  obs e r va t i on  now al lowed us to  
ascer ta in ,  f irst ly,  t h a t  these  nuclei  be long  to  single cyto-  
p lasmic  areas,  a n d  the re fore  t he  descr ibed  e l ement s  are 
m u l t i n u c l e a t e d  g i an t  cells. 

Materials and methods. Cul t iva t ion  of 19-day-old ch icken  
e m b r y o  spleen f r agments ,  accord ing  to t he  m e t h o d  of 
WOLFF and  HAFFEN 6, was  u n d e r t a k e n  on  glucose aga r  
w i t h  add i t i on  of a ch icken  e m b r y o  t o t a l  ex t rac t .  Af te r  
1, 2, 3 and  6 day ' s  i n c u b a t i o n  these  cu l tu res  were f ixed 
in 2 .5% g l u t a r a l d e h y d e  in 0 . 1 M  p h o s p h a t e  buf fe r  and  
pos t f ixed  in 1.0% o s m i u m  te t roxyde .  

Results. W i t h i n  48 h i n c u b a t i o n  a n d  in the  fol lowing 
days,  large cy top l a smic  areas  p rov ided  w i t h  nucle i  
c h a n g i n g  in n u m b e r  f rom 2-3 to 30-40, deve lop  on  t he  
whole  surface of t he  e x p l a n t  facing t h e  cu l tu re  m e d i u m  
(Figure  1). 

Some morpholog ica l  c h a r a c t e r s  of these  cells are  a l ike ;  
o t h e r  cha rac t e r s  differ  f rom cell to  cell. I n  fact ,  in some 
cells nuclei  are oval,  t h e y  show l i t t le  c h r o m a t i n  g a t h e r e d  
in to  a n a r r o w  r im a d h e r e n t  to  the  nuc l ea r  envelope,  a n d  
t h e y  are s epa ra t ed  f rom one a n o t h e r  b y  a b u n d a n t  cyto-  
p l a s m  (Figure 2). Free  po ly r ibosomes  s ca t t e r ed  in a low 
e lec t ron  dens i ty  m a t r i x  are p r o m i n e n t  in  eve ry  p a r t  of 
t he  cy top lasm.  In  o the r  cells, on  the  con t r a ry ,  t h e  nuclei  
show folds and  deep inden ta t ions ,  t h e y  are more  t i g h t l y  
c rowded  in one p a r t  of t he  cell, a n d  t h e  c h r o m a t i n  is 
g a t h e r e d  in bu lk ie r  pe r iphe ra l  aggrega t ions  closed to t he  
nuc lea r  envelope.  The  p l a s m a  m a t r i x  appea r s  def in i te ly  
more  dense:  r ibosomes  are s ingly d i s t r ibu ted ,  free poly-  
r ibosomes  are ve ry  ra re ly  obse rved  (Figure  3). 

The  profi les of these  cells are cons ide rab ly  i r regu la r  
a n d  large cy top la smic  f inger-l ike ex tens ions  p r o t r u d e  
a m o n g  t he  a d j a c e n t  cells. T he  p l a s m a  m e m b r a n e  shows 
somet imes  a l inear  profi le  and  s o m e t i m e s  e longa ted  
d ig i t a t ions  engag ing  s imi la r  s t r u c t u r e s  of con t iguous  
ceils in  a way  r em i nes cen t  of a fusion of t he  cells. 

The  Golgi  a p p a r a t u s  is g a t h e r e d  b o t h  in the  pe r inuc lea r  
zone a n d  in some pe r iphe ra l  a reas ;  g r anu l a r  endop tasmic  
re t i cu lun l  is inconsp icuous ;  spher ica l  a n d  rod - shaped  
m i t o c h o n d r i a  are ex tens ive ly  sp read  in large number s .  
Large  dense  bodies  of cons iderab le  size ou t l ined  b y  a 
m e m b r a n e  a n d  c o n t a i n i n g  a f ine ly  g r a n u l a r  m a t e r i a l  
are n u m e r o u s ;  besides,  m a n y  smal l  r o u n d  vesicles 
c o n t a i n  a h o m o g e n e o u s  m a t e r i a l  of low dens i ty .  

Discussion. F r o m  th i s  d a t a  we cons ider  t h a t  t he  mul t i -  
nuc lea ted  g i an t  cells are no t  a single t y p e  of cell w i t h  
un i fo rm  charac te r i s t i c s :  t he  a b u n d a n c e  of r ibosomes,  
po ly r ibosomes  and  m i t o c h o n d r i a  sugges t  t h a t  these  cells 
d i sp lay  an  in tense  me tabo l i c  a c t i v i t y ;  i inal ly,  these  
e l ement s  c a n n o t  be  cons idered  as cells unde rgo ing  regres- 
sive changes .  At  p r e sen t  i t  seems v e r y  diff icul t  to  t e s t  
t he  fac tors  g iv ing  rise to  t he i r  appea rance .  However ,  
some po in t s  a l r eady  deserve  to be emphas ized .  Mult i -  
nuc lea t ed  cells m a y  form u n d e r  pa r t i cu l a r  cond i t ions  of 
t e m p e r a t u r e  v a n d  m e d i u m  viscos i ty :  b u t  in t he  o rgan  
cu l tu re  we h a v e  se t  up, accord ing  to t he  a b o v e - m e n t i o n e d  
me thod ,  b o t h  of these  fac tors  r e m a i n  as nea r  as possible  
to  t he  physio logica l  ones  a n d  the re fore  t h e y  c a n n o t  be  
cons idered  as causa t ive  factors.  Moreover ,  i n s t ead  of 
w h a t  h a p p e n s  in t he  case of t he  h a n g i n g  drop  cul tures ,  
t he  a p p e a r a n c e  of these  e l emen t s  is no t  a t t r i b u t a b l e  to  
t he  s imple  c o n t a c t  of cel lular  e l emen t s  w i th  a foreign 
body,  as t he  coversh ip  ( 'Deckglas -FremdkSrperze l len ' )S .  
I t  is also i m p o r t a n t  to  no te  t h a t  in t he  cel lular  cu l tu res  
in l iquid  m e d i u m  9 g i an t  m u l t i n u c l e a t e d  cells m a k e  the i r  
a p p e a r a n c e  m u c h  la te r  (af ter  7 days  of cul ture)  as com- 
p a r e d  to  t h e i r  ear ly  f o r m a t i o n  in our  cul tures .  On t he  
o the r  hand ,  t he  cha rac t e r i s t i c  d i s t r i b u t i o n  of these  cells 
a t  t he  e x p l a n t  surface,  suggests,  in our  opinion,  two 
cons idera t ions .  
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