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release h i s t amine  f rom m a s t  cells p r e - t r e a t e d  w i t h  2-4 
d in i t ropheno l  (DNP) in t he  absence  of glucose, places  
th is  fac tor  in a group  of h i s t amine  releasing agen t s  like 
antigenS, e, c o m p o u n d  48/80 e: ,  c h y m o t r y p s i n  8,D and  
d e x t r a n  1°, whose  ac t ion  on r a t  m a s t  cells is also inh ib i ted  
b y  D N P  in t he  absence  of glucose. 

The  lack of an  in vi t ro ,  d i rec t  h i s t amine  releasing ac t ion  
of r a t t l e s n a k e  v e n o m  phosphol ipase  A agrees w i th  r epo r t s  
showing  the  absence  of a m a s t  cell degranu la t ing  or 
h i s t amine  re leas ing effect  of t h e  phospho l ipase  A p r e s e n t  
in bee  v e n o m  x~-~B. 

Zusammen]assung. Die c h r o m a t o g r a p h i s c h e  Auf t ren -  
n u n g  yon  Klappe r sch langen-  ( Crotalus durissus terri[icus) 
Gift  e rmfg l i ch t ,  den  Un te r sch i ed  zwischen Phospho l ipase  
A und  einer  H i s t a m i n  f re i se tzenden  K o m p o n e n t e  dieses 
Giftes zu be s t immen .  Le tz t e r e  ist  ein hi tzelabiles,  n ich t  
d ia lys ierbares  P ro t e in  (enzymat isch) ,  le icht  yon  Cro tamin  
un te r sche idbar .  Phospho l ipase  A ist  n ich t  fAhig, H i s t a m i n  
aus isol ier ten Ra t t en -Mas t ze l l en  freizusetzen.  Der  hier  

isolierte H i s t amin l ibe ra to r  wi rk t  n ich t  auf  m i t  2, 4-Dini t ro-  
phenol  v o r b e h a n d e l t e  Mastzel len.  
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Effect  of  S o m e  S u b s t a n c e s  on  the  M i t o c h o n d r i a l  
S w e l l i n g  I n d u c e d  by  D i p h t h e r i a  T o x i n  in 

C h i c k e n  E m b r y o  H e a r t  Cell  C u l t u r e s  

R e c e n t l y  i t  has  been  obse rved  t h a t  d iph the r i a  t ox in  
induces  a r emarkab le  mi tochondr i a l  swelling in chicken 
e m b r y o  h e a r t  cell cul tures  and  in o the r  p r i m a r y  cell 
cultures,  whereas  any  swell ing effect  is de tec tab le  in the  
m i t o c h o n d r i a  of es tab l i shed  cell lines as H e L a  cells and  
RC 37 cells. Crude,  h ighly  puri f ied and  crys ta l l ine  d iph-  
ther ia  tox in  exh ib i t  the  same ef fec t l ,L  

In  th is  p a p e r  we have  s tud ied  the  effect  of some well- 
k n o w n  inhib i tors  of t he  mi tochondr i a l  swelling, as t he  
b locking agents  for the  resp i ra to ry  chain on the  swelling 
induced  by  d iph the r i a  t ox in  and  the  effect  of A T P  and  
se roa lbumin  which  are re la ted  to  mi tochondr i a l  cont rac-  
t ion.  

Materials and methods. Cell cultures. Chicken e m b r y o  
h e a r t  cell cu l tures  were ob ta ined  f rom 6-day-old chick 
e m b r y o s  as r epo r t ed  e lsewhere  1,2. The  cells were  cu l tu red  
in t he  R o s E ' s  c h a m be r s  a. The  cul ture  m e d i u m  did no t  
con ta in  ant ibiot ics .  

Diphtheria toxin and other reagents. High ly  puri f ied 
d iph the r i a  tox in  (Lilly, con ta in ing  1120 Lf/ml,  Lot .  L 

00087) and  crys ta l l ine  d iph the r i a  t ox in  (Wellcome, Lot .  
R X  7238, con ta in ing  a f te r  di lut ion w i t h  5 ml of H a n k s '  
BSS,  4.300 Lf/ml)  were used. D iph the r i a  t ox in  was  
d i lu ted  in H a n k s '  B S S  to  the  following concen t r a t ions :  
0.5, 1.0, 5.0, l0  and  20 Lf/ml.  The following reagen t s  of 
the  h ighes t  p u r i t y  were employed :  A m y t a l  (5-ethyl-5- 
i soamyl -ba rb i tu r i c  acid) (Lilly), K C N  (B.D.H.) ,  sod ium 
azide (Merck), R o t e n o n e  (B.D.H.) ,  A T P  (adenosine t r i -  
phospha te )  (Sigma), se roa lbumin  (Sigma). All these  sub- 
s tances  were  dissolved, i m m e d i a t e l y  before use, in H a n k s '  
B S S  to  ob ta in  t he  final concen t ra t ions  ind ica ted  in the  
Tables  I and  II .  

Experimental. A b o u t  20 h af ter  cell e s t ab l i shmen t ,  the  
n u t r i e n t  m e d i u m  was  e l imina ted  and  s u b s t i t u t e d  wi th  
d iph the r i a  t ox in - t e s t  subs tance  mix ture .  The  Ro s E ' s  
c h a mb e r s  were t h e n  p laced  unde r  a Lei tz  Or tho lux  phase-  
c o n t r a s t  microscope  equ ipped  wi th  a t h e r mo r e g u l a t e d  box 
(37°C) and  con t inuous ly  obse rved  dur ing  a per iod of 30 
rain. For  t es t ing  the  ac t ion  of A T P  and  Seroa lbumin  the  
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Table I. Mitochondrial swelling in diphtheria toxin treated cells (chicken embryo heart cells) in presence of some electron transport blocking 
agents. +, thickened mitochondria; +% swollen mitochondria; ++% swollen mitochondria with differences in optical density. 

KCN Sodium Azide Amytal Rotenone 

Diphtheria toxin 1/~M 10;aM 1 mM 1/2M 10/~M 1 mM 1/~M 10/2M 1 mM 1/~M 10#M l m M  

0.5 Lf/ml . . . . . . . . .  ++ ++ +- 
1.0 Lf/ml . . . . . . . . . .  +++ +++ + 
5.0 Lf/ml . . . . . . . . . .  +++ +++ +++ 
10 Lf/ml - -  - -  - -  ++ ++ + . . . . . .  +++ +++ +++ 
20 Lf/ml . . . .  +++ +++ ++ ++ + + +++ +++ +++ 
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cell cu l tures  were  inocula ted  wi th  d i p h t h e r i a  t ox in  
dilutions.  Af te r  15 rain the  d iph the r i a  t ox in  was  e l imina ted  
using a syr inge  wi th  a h y p o d e r m i c  needle  and  s u b s t i t u t e d  
wi th  A T P  or se roa lbumin  di lut ions.  Some cul tures  were  
t r ea ted  wi th  d iph the r i a  tox in  a t  the  s ame  concen t r a t i ons  
b u t  w i t h o u t  a n y  t e s t  subs tance ,  or w i th  p la in  H a n k s '  
B S S  as a control .  

Results. The  effect  of t e s t  subs t ances  is s u m m a r i z e d  
in Table  I. K C N  p r e v e n t s  t h e  swelling a t  all concen t r a t i ons  
and  for all tox in  concen t ra t ions .  A m y t a l  a n d  sod ium azide 
are also ve ry  ac t ive  p r e v e n t i n g  agen t s  b u t  t h e y  are  in- 
effect ive for  h igher  tox in  concen t ra t ions .  R o t e n o n e  gives  
an  i n c o n s t a n t  ef fect  w i th  t he  lower t ox in  c o n c e n t r a t i o n  
b u t  i t  is compie t e ly  ineffec t ive  using tox in  concen t r a t i ons  
higher  t h a n  1.0 Lf /ml  (see Table  I). A T P  and  se roa lbumin  
p r o m o t e  ac t ive ly  t he  con t r ac t i on  of d iph the r i a  tox in  
swollen mi tochondr i a ,  b u t  w i th  h igher  tox in  concen t ra -  
t ions  t he  m i t o c h o n d r i a  do no r e tu rn  to  the i r  f i l amentous  
shape  and  only  a r educ t ion  in mi tochondr i a l  size can be 
observed  (Table II).  

Discussion. The  f indings  r epo r t ed  in th is  p a p e r  show 
t h a t  t he  mi tochondr i a l  swell ing induced  by  d iph the r i a  
tox in  is an e lec t ron  t r a n s p o r t - d e p e n d e n t  swell ing and  
t h a t  th is  swelling is reversible,  w i th in  cer ta in  l imits,  by  
A T P  and  seroa lbumin .  Anaerobios is  induced  by  KCN, 

Amyta l ,  sod ium azide and  b y  o the r  e lec t ron  t r a n s p o r t  
b locking agen t s  inhib i t s  t he  swelling induced  by  severa l  
subs tances  in isolated l iver m i tochondr i a  and  the  ac t ive  
e lec t ron  t r ans fe r  can  be cons idered  as a requis i te  for t h e  
swell ing 4. 

These  f indings  s u p p o r t  also t h e  a s sumpt ion  t h a t  t h e  
t ox in  induced  swell ing is an  ac t ive  p h e n o m e n o n .  This  
c o n c e p t  is s u p p o r t e d  also b y  the  ac t ion  of A T P  a n d  
se roa lbumin  which  are  re la ted  to  mi tochondr i a l  con t rac -  
t ion  and  p r o m o t e  the  reversa l  of swel l ing induced  b y  
severa l  subs t ances  in i sola ted  mi tochondr i a~ -L  I t  is in te r -  
es t ing  to  observe  t h a t  A T P  and  se roa lbumin  are  ac t ive  
on the  d i p h t h e r i a  t ox in  induced  swell ing for t o x i n  con- 
cen t r a t i ons  rang ing  b e t w e e n  0.5 Lf /ml  a n d  5.0 Lf /ml .  I t  
is conceivable  tha t ,  w i th  h igher  tox in  concen t ra t ions ,  an  
i r revers ible  d a m a g e  of the  mi tochondr i a l  m e m b r a n e s  
occurs 8. 

Riassunto. E s ta to  s t u d i a t o  l ' e f fe t to  di a lcune sos tanze  
sul r igonf iamento  mi tocondr ia l e  i n d o t t o  dal la  toss ina  
dif terica.  I1 KCN, l ' A m y t a l  e l ' az ide  sodica  p r e v e n g o n o  
il r igonf iamento .  A T P  e s i e roa lbumina  r ipr i s t inano,  en t ro  
cert i  l imiti,  la f o r m s  f i l amentosa  in mi tocondr i  r igonf ia t i  
dal la  toss ina  dif terica.  

F. PARADISI 

Table It. Reversal of swelling induced by ATP and seroalbumin in 
the mitoehondria of diphteria toxin-treated cells (chicken embryo 
heart cells cultured in vitro). - - ,  ineffective; + and +% partial 

reversal of swelling; +++, complete reversal of swelling 

Clinics delle Malattie In[ettive, Universitg~ di Napoli, 
Ospedale Ges¢~ e Maria, Napoli (Italy), 7 3th February 7 967. 

Diphtheria ATP Seroalbumin 
toxin 

10/~M 1 mM 10 mM 0.5 1.0 2.0 
mg/ml mg#nl mglml 

0.5 Lf/ml - -  +++ +++ - -  ++ +++ 
1.0 Lf/ml - -  +++ +++ - -  ++ +++ 
5.0 Lf/ml - -  ++ +++ - -  + ++ 
10 Lf/ml - -  - -  ++ - -  - -  + 
20 Lf/ml - -  - -  ++ - ~ + 
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Electronmicroscopic Localization of 5-hydroxy- 
dopamine (3,4, 5-trihydroxy -phenyl-ethylamine), 

a New 'False' Sympathetic Transmitter 

In  prev ious  s tud ies  we h a v e  shown  t h a t  p r e t r e a t m e n t  
of ca ts  w i th  5 - h y d r o x y d o p a  leads to  a ma rked  norepine-  
phr ine  dep le t ion  a n d  to  an  accumula t ion  of 5 -hydroxy-  
d o p a m i n e  (5-HDA) in s y m p a t h e t i c a l l y  i n n e r v a t e d  organs  L 
Concomi tan t ly ,  t he  con t rac t i l e  response  of the  n ic t i t a t ing  
m e m b r a n e  and  of t he  i sola ted  per fused  spleen to  s y m p a -  
the t ic  nerve  s t imula t ion  is g rea t ly  d iminished ,  and  5 -HDA 
is l ibera ted  as a t r a n s m i t t e r  in to  the  splenic  perfus ion 
fluid. 

I t  seemed to be of in te res t  w h e t h e r  t he  r e p l a c e m e n t  of 
the  physiological  t r a n s m i t t e r  no rep inephr ine  (NE) b y  5- 
H D A  and  i ts  possible  me tabo l i t e s  is accompan ied  by 

u l t r amorpho log ica l  changes .  P rec ip i t a t ion  of 5 -HDA wi th  
g Iu t a ra ldehyde  and  the  ins taneous  r educ t ion  of o smium 
t e t rox ide  in t h e  t e s t  t u b e  seemed  to  p rov ide  favourab le  
p re requis i t es  for  t h e  e lec t ronmicroscopic  local izat ion of 
th is  new s y m p a t h e t i c  t r a n s m i t t e r  subs tances .  

Cats  were g iven 4 × 20 mg/kg  5 - H D A  i.p. over  a per iod  
of 48 h. F o u r  h a f te r  t h e  las t  dose, smal l  pieces of iris, vas  
deferens,  h e a r t  and  sp leen  were  removed ,  f ixed in 3% 
g lu t a r a ldehyde  (buffered a t  p H  7.4 wi th  0.1 M p h o s p h a t e  
buffer) ,  over f ixed  in 2% o s mi u m t e t rox ide  and  e m b e d d e d  
in epon for e lec t ronmicroscopic  s tudies .  The  res idual  pa r t s  
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