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creates  a long-last ing depolar iza t ion  * resul t ing f rom a 
long-last ing change  in pe rmeab i l i t y  of t he  junc t iona l  
membrane .  If  th i s  pro longed pe rmeab i l i t y  change  is the  
cause of the  necrosis,  i t  should be possible  to  p r ev en t  
th is  by  p ro tec t ing  the  junc t iona l  m e m b r a n e  agains t  t he  
ACh. In  5 D F P - p o i s o n e d  ra t s  necrosis of the  indi rec t ly  
s t imula ted  gas t rocnemius  and  soleus muscles  could 
indeed be p r e v e n t e d  by  D-tubocurar ine  given in a dose 
of 8 mg/kg,  i.p., every  2 h, dur ing  the  6 h of s t imula t ion .  
However ,  since the  muscles  in these  exper imen t s  were 
inac t iva ted  by  the  curare  block, t he  inac t iv i ty  of t he  
muscle,  as such, migh t  have  p r even t ed  the  necrosis. 
This  was shown no t  to  be the  case: if the  curare  regime 
was reduced  to 0.75 mg/kg  each hour,  the  muscles were 
still  comple te ly  para lysed  b u t  marked  necrosis occurred 
in the  s t imula ted  muscles in 3 out  of 4 animals.  In  these  
ra t s  the  junc t iona l  m e m b r a n e  was still too insensi t ive  
to  ACh for t ransmiss ion  to occur bu t  obviously  sensi t ive 
enough to  allow necrosis to  develop.  

The resul ts  of the  expe r imen t s  show t h a t  necrosis 
occurs in the  region of the  mo to r  end-p la tes  in fibres 
of act ive s t r ia ted  muscles in ra ts  poisoned wi th  cholin-  
esterase inhibi tors ,  p robab ly  as a consequence  of the  
presence of abnorma l  a m o u n t s  of ACh. 

Rdsumd. Apr~s l ' in jec t ion  d ' u n  tox ique  ant ichol inest6-  
ras ique  g dose p resque  16thale, une n6crose locale des 
f ibres muscula i res  stri6es du ra t  se d6veloppe en 24 h. 
10 jours apr6s l ' in ject ion,  la r6g6n6ration est  p resque  
tota le .  Les par t ies  n6crot iques  se t r o u v e n t  dans  les 
r6gions des p laques  motr ices.  Les r6sul ta ts  ob tenus  sug- 
g~rent que Fac t ion  d6polar isante  de l ' ac6tylchol ine  au 
n iveau  des p laques  motr ices  des muscles actifs,  augment6e  
et  prolong6e par  l ' in toxica t ion ,  est  r esponsab le  de la 
n6crose. 

A. TH. ARIENS, E. MEETER, 
O. L. WOLTHUIS and R. M. J. VAN BI~NTHEM 

Roman Catholic Hospital 'De Goddeli]ke Voorzienigheid', 
Sittard and Medical Biological Laboratory o~ the 
National De/ence Research Organization TNO, 
Ri]swi]k Z.H. (Netherlands), 5 August 1968. 

1 C. VAN DER MEER and O. L. WOLTHUIS, Biochem. Pharmac. 14, 
1299 (1965). 

2 S. THESLEFF and D. M. J. QUASTEL, A. Rev. Pharmae. 5, 263 
(1965). 

Ineffect iveness  of Carboxypept idase  B in Inhibit ing the Pressor  Effect of Incubated H u m a n  P l a s m a  

The i.v. in ject ion of 0.1 ml  h u m a n  p lasma  incuba ted  
for several  hours  a t  38 ~ in to  a hypo tens ive  ra t  produces  
an increase in the  blood pressure  equiva len t  to 5 10 ng 
of angio tens in  I I  z,2. Cont rarywise  a hypo tens ive  react ion 
is observed when  the  same p l a sma  is in jec ted  into a cat.  
These pharmacologica l  fea tures  are c o m m o n  to  b rady-  
kinin a and kall idin 4 and suggest  t h a t  these  po lypep t ides  
could par t i c ipa te  in the  act ion of the  incuba ted  plasma.  

The d e m o n s t r a t i o n  5 t h a t  t he  ca rboxypep t idase  B in 
vivo can block the  effect  of kinins and  kinogenases  (kalli- 
kreins), gives the  possibi l i ty  of inves t iga t ing  wh e t h e r  a 
l ibera t ion of a p lasmakin in  is involved in the  pressor  
effect  of the  incuba ted  p lasma.  

Materials and methods. Nephrec tomized  rats,  opera ted  
upon 12-16 h before and anaes the t i zed  wi th  an i.p. injec- 
t ion  of d ia ly lbarbi tur ic  acid u re thane  solut ion (Dial, 
CIBA) in a dose of 0.1 ml/100 g body  weight  were used. 
The blood pressure  was measured  by  in t roduc ing  a 
cannula  in to  a carot id  a r t e ry  connec ted  to a m e m b r a n e  
m a n o m e t e r  (Hiirtle type) .  Hepa r in  was used as ant i -  
coagulant .  

The incuba ted  p lasma  and  the  o ther  subs tances  were 
in jec ted  into the  femoral  vein  t h rough  a po lye thy lene  
tube.  Valyl -5-amide  angio tens in  I I  (CIBA) and  b rady-  
kinin (Sandoz) dissolved in 0.1 ml of NaC1 0.9% were used 
as s tandards .  P l a sma  was ob ta ined  f rom hea l t hy  adul t  
persons.  E n o u g h  hepar in  to  get  a f inal  concen t ra t ion  of 
0.5 or 2 IU/ml ,  when  mixed  wi th  the  blood, was in t roduced  
in sterilized, siliconized bot t le ,  before  bleeding.  Af te r  
cen t r i fuga t ion  the  p l a sma  was  t r ans fe r red  to  ano the r  
steril ized siliconized bo t t l e  by  aspirat ion,  and  placed in 
an incuba tor  a t  38~ for 80-100 h. 

The p lasma  a t  the  end of t he  incuba t ion  per iod was 
s u b m i t t e d  to  a gel f i l t ra t ion (Sephadex  G-100) using the  
t echn ique  a l ready descr ibed e. Most  of the  pressor  ac t iv i ty  
of the  p lasma  coincides w i th  the  elut ion vo lume of the  
a lbumin.  The solut ions hav ing  the  h ighes t  ac t iv i ty  were 

pooled and  freeze-dried.  The residue con ta in ing  the  
pressor  subs tance  (VA) af ter  dialysis aga ins t  0.9% NaC1 
was ready  for the  exper iments .  Usual ly  0.1 ml  of th is  
solut ion conta in ing  10 mg of p ro te in /ml  was used. Car- 
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Blood pressure (B.P.) changes in a nephrectomized rat produced by 
i.v. injections: (1, 2, 3 and 4) of 0.3, 0.3, 0.1 and 0.2 ml, respectively, 
of human plasma (HP) incubated for 96 h at 38 ~ (5, 6 and 7) of 
2, 1 and 0.1 mcg of bradykinin; (8) of 500 U (1 rag) earboXypeptidase 
B infused ill 0.5 ml NaC1 0.9% ; (9, 10 and 11) of 0.2, 0.15 and 0.1 1ill 
of incubated human plasma; (12 and 13) of 0.5 and 1 mcg bradykinin. 
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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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