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concerned .  However ,  t he  co r re l a t ion  be t w een  a p p e a r a n c e  
an d  p e r c e n t a g e  of r a d i o c h r o m i u m  release and  of in te r -  
d ig i t a t ions  is m u c h  s t r i c t e r  in  P H A - i n d u c e d  t h a n  in 
a n t i b o d y - m e d i a t e d  cy to tox ic i ty .  The  d i f fe ren t  k ine t ics  
of t he  two  cy to tox ic  p h e n o m e n a  m a y  be  exp la ined  b y  t he  
f ac t  t h a t  t he  effector  cells are  n o t  t h e  same in t h e  two  
sys tems .  I n  P H A - i n d u c e d  cy to tox ic i ty ,  t he  ef fector  
ceils are cons idered  to  be  T ceils, whereas  in  a n t i b o d y -  
m e d i a t e d  c y t o t o x i c i t y  t h e  effector  ceils, w h i c h  h a v e  
recep to r s  for t h e  Fc  f r a g m e n t  of i m m unog l obu l i n s ,  m a y  
be long  to  a s u b p o p u l a t i o n  of B cells l ack ing  surface  
immunog lobu l i n s ,  or to  a n  en t i r e ly  d i f fe ren t  p o p u l a t i o n  
of l ymphocy t e s .  T h e  fo rmer  t y p e  of c y t o t o x i c i t y  impl ies  
coope ra t i on  be twee n  severa l  cell t ypes  which  is p r o b a b l y  
no t  necessa ry  in t h e  l a t t e r  ~-s. These  func t iona l  d i f ferences  
are no t  cor re la ted  w i t h  specific u l t r a s t r u c t u r a l  c h a r a c t e r -  
ist ics wh ich  m i g h t  al low a d i s t inc t ion  be t w een  these  
d i f fe ren t  cell t ypes  on  morpho log ica l  g rounds .  I t  seems 
l ike ly  t h a t  in  P H A - i n d u c e d  cy to tox ic i ty ,  t he  a c t i v a t i o n  
of ef fector  cells a n d  t h e i r  c o n t a c t  w i t h  a n d  c o n s e q u e n t  
d a m a g e  to  t a r g e t  cells is s lower and  more  progress ive,  
p r e s u m a b l y  because  of t he  more  complex  m e c h a n i s m s  of 
cell coope ra t i on  m e n t i o n e d  above .  The  i n t e r d i g i t a t i o n  
p h e n o m e n o n  appea r s  iden t i ca l  in t he  two  types  of cy to-  
tox ic i ty .  The  r e l a t ive ly  f r e q u e n t  occur rence  of in te rd ig i -  
r a t i ons  b e t w e e n  a single l y m p h o c y t e  a n d  severa l  Ab-  
ChR13C is in a g r e e m e n t  w i th  t h e  o b s e r v a t i o n  t h a t  pre-  
s u m a b l y  each  effeefor  cell has  t h e  c a p a c i t y  of de s t roy ing  
severa l  t a r g e t  cells s and,  accord ing  to our  f indings,  also 
a t  t h e  same t ime.  

The  o b s e r v a t i o n  of in t e rd ig i t a t ions ,  also in those  
c y t o t o x i c i t y  assays  in wh ich  A b - C h R B C  h a d  n o t  been  
label led  w i t h  r a d i o c h r o m i u m ,  seems to exclude  a n y  
re levance  of t h e  t r a c e r  in t he  i n d u c t i o n  of t he  p h e n o -  

menon .  Once es tab l i shed ,  as i t  is in  our  opinion,  t h a t  
i n t e r d i g i t a t i o n  is t he  morpho log ica l  ev idence  of t he  cyto-  
tox ic  effect  of l y m p h o c y t e s  on  t a r g e t  cells, t h e  i n t i m a t e  
m e c h a n i s m s  b y  wh ich  th i s  p h e n o m e n o n  occurs  r e m a i n  to  
be  e luc ida ted .  S tudies  are now in progress  to  i nves t i ga t e  
t h e  changes  occur r ing  in t he  electr ic  charges  a t  t he  surface  
of cells d u r i n g  t h e  p h e n o m e n o n  in o rder  to  e s t ab l i sh  
w h e t h e r  or  n o t  t h e y  m a y  p l a y  a m a j o r  role in  it. 

Summary. I n  t h e  course  of a n t i b o d y - m e d i a t e d  lym-  
p h o c y t e  cy to tox ic i ty ,  u l t r a s t r u c t u r a l  s tud ies  show in te r -  
ac t ion  b e t w e e n  effector  a n d  t a r g e t  cells cha rac t e r i zed  b y  
in t e rd ig i t a t ions .  The  s igni f icance  of t h e  o b s e r v a t i o n  is 
discussed.  
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P r o d u c t i o n  of  A n t i b o d i e s  to  A m a n i t i n s  as  t h e  B a s i s  
' \ ,  . 

Amanitinsl ,  2 are t he  m a i n  tox ins  of the  toads too l s  
Amanita phalloides (Dea th  Cap) a n d  Amanita verna 
(Des t roy ing  Angel) wh ich  are respons ib le  for some h u n -  
dreds  of poisonings,  w i t h  m a n y  dea ths ,  eve ry  yea r  3. 
There  has  been  no m e t hod ,  un t i l  now, for measu r ing  t he  
c o n c e n t r a t i o n s  of these  t ox ins  in biological  fluids. W e  
descr ibe here  a r a d i o i m m u n o a s s a y  which  allows de tec t ion  
of as l i t t le  as 0.5 ng  of a m a n i t i n s  per  ml  of serum.  

Since the  f i rs t  a t t e m p t  of Ca lme t t e  in  1897, severa l  
effor ts  were m a d e  in t he  pa s t  to  o b t a i n  an  a n t i s e r u m  to  
t he  t o x i n s  of Amanita phalloides b y  in j ec t ing  an ima l s  
w i t h  ex t r ac t s  of t he  toads too l  4. The  low molecu la r  we igh t  
of t h e  tox ins  ( abou t  900) accoun t s  for t he  fai lure  of these  
a t t empts~ .  More r ecen t ly  f l - amani t in  was m a d e  an t igen ic  
b y  c o n j u g a t i n g  i t  to  p ro te ins  s-8. The  con juga t e s  p r o v e d  
to  be  v e r y  tox ic  for those  cells wh ich  d i sp lay  a h igh  
p ro t e in  up take ,  such  as l iver  s inusoida l  cells 9, p r o x i m a l  
t u b u l e  ceils of k i d n e y  19, and  m a c r o p h a g e s  n.  As a conse-  
quence  of th i s  t o x i c i t y  t h e y  could n o t  be  a d m i n i s t e r e d  
to r a b b i t s  and  mice in i m m u n o g e n i c  dosesT. 

I n  t he  e x p e r i m e n t s  r epo r t ed  here,  we succeeded in 
o b t a i n i n g  an t ibod ie s  aga ins t  a m a n i t i n s  b y  in j ec t ing  
i m m u n o g e n i c  doses of an  a m a n i t i n - a l b u m i n  c o n j u g a t e  
in to  t he  ra t ,  wh ich  is severa l  t imes  more  r e s i s t a n t  to  
a m a n i t i n s  12, as well  as to  a m a n i t i n - p r o t e i n  con juga t e s  13, 
t h a n  r a b b i t s  a n d  mice. 

Fo r  the  p r e p a r a t i o n  of t he  con juga te ,  /~-amanit in  (16 
rag) was  al lowed to r eac t  w i t h  30 m g  of r a b b i t  s e rum 
a l b u m i n  (RSA) and  13 m g  of 1 cyc lohexyl -3- (2-mor-  
pho l iny l - (4 )e thy l ) ca rbod i imide  (Morpho-CDI)  in  1.5 ml  

for  T h e i r  R a d i o i m m u n o a s s a y  

of w a t e r  a t  22 ~ for 24 h. The  con juga t e  ( a m a n i t i n - R S A )  
was  s e p a r a t e d  f rom free f l - amani t in  a n d  f rom u n r e a c t e d  
Morpho-CD1 by  gel f i l t r a t ion  on a 1.2 • 100 cm co lumn  of 
S e p h a d e x  G-75 equ i l ib ra ted  and  e lu ted  w i th  0 .9% NaC1 
solut ion.  The  mola r  ra t io  of a m a n i t i n  to  a l b u m i n  in 
a m a n i t i n - R S A ,  ca lcu la ted  accord ing  to DERENZINI et  
al. 9, was  found  to be  1.4. The  c o n j u g a t e  was b r o u g h t  to  a 
p ro t e in  c o n c e n t r a t i o n  of 4 m g / m l  b y  v a c u u m  dialysis  
aga in s t  0 .9% NaC1 and  was emuls i f ied w i t h  a n  equa l  
v o l u m e  of comple t e  F r e u n d ' s  a d j u v a n t .  
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Four  male Wis t a r  rats,  weighing abou t  250 g, received 
s.c: 1.5 ml  of the  emulsion ( =  3 mg aman i t i n -RSA)  
admin i s t e red  in 3 di f ferent  sites, 0.5 ml  being in jec ted  
in each site. Af te r  1 mon th ,  the  ra t s  received a sub- 
cu taneous  boos te r  dose of 1.5 mg of a m a n i t i n - R S A  in 
0.75 ml  of 0.9% NaC1. A week later,  t he  ra t s  were bled 
f rom the  re t ro-orb i ta l  plexus. 

The aman i t in -b ind ing  capaci t ies  of t he  4 sera, measured  
by  the  a m m o n i u m  su lpha te  m e t h o d  according to Farra% 
resul ted  to range f rom 1.13 to 1.63 nmoles  of aman i t i n  
per  ml  of serum. 

For  the  rad io immunoassay ,  1 ~l of immune  serum, 
var ious  a m o u n t s  of a- or f l -amanit in  (0.2-1 rig), 100 ~1 
of Tris-HC1 buffered saline p H  7.8, and  400 at of normal  
h u m a n  serum were mixed  and  incuba ted  at  2~176 for 6 
h. Af ter  addi t ion  of 1 pmole  of [aH] O-me thy l -deme thy l -  
y -amani t in  1~ (2.4 Ci/mmole),  t he  mix tu re  was again 
incuba ted  a t  2 -4~  for 12-14 h and  t h e n  p rec ip i t a t ed  
wi th  500 ~zl of a neutral ,  s a tu ra t ed  a m m o n i u m  su lpha te  
solution.  T h e  prec ip i ta te  sed imen ted  by  cent r i fugat ion  a t  
6000 g a t  4~ was dissolved in 5 ml  of the  buffered  saline 
and p rec ip i t a t ed  again 3 t imes  wi th  an equal  volume of 
the  a m m o n i u m  su lpha te  solution.  The final p rec ip i ta te  
was dissolved in 2.5 ml  of Soluene-350 at  60~ Af te r  
addi t ion  of 5 ml  m e t h o x y e t h a n o l  and 10 ml  of toluene-  
scint i l la t ion fluid, the  rad ioac t iv i ty  was counted.  

The DPM precipitated (means of 4 values 4- SE) in 
the absence of c~-amanitin and in the presence of 0.2, 0.4, 
0.6, 0.8, 1 ng of the toxin were respectively 2087 4- 24, 
1775 4- 33, 1622 4- 38, 1513 4- 16, 1335 4- 28 and 1032 4- 
23. In the absence of antiserum, 94 4- 8 DPM were pre- 
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Disappearance of cr from the blood of poisoned mice; 36 
male Swiss nlice weighing 24 to 28 g received i~p. 350 ng of ex-amani- 
tin per 1 g body weight. The toxin was dissolved in 0.9% NaC1 
solution and administered in a volume of I0 [xl per 1 g body weight. 
For each time interval, 6 mice were bled from the retro-orbital 
plexus, the blood from 3 mice was pooled and the sera were analyzed 
for ~:amanitin. Each point represents the mean of 3 determinations. 

c ip i ta ted .  Therefore  the  inhib i t ion  of b inding  of radio-  
act ive 7-amani t in  by  0.2 and  1 ng ,~ -aman i t i n  was 15% 
and 50% respect ively .  E q u a l  results  were ob ta ined  wi th  
unlabel led fi-amanitin.  The l imit  of sens i t iv i ty  of th is  
assay is 0.5 ng of a- or f l -amani t in  per  ml  of serum. 

By  this  procedure ,  the  ra te  of d i sappearance  of ~- 
a m a n i t i n  w a s  de t e rmined  f rom the  blood of mice i.p. 
in jec ted  wi th  1 LD100 of t he  toxin.  The concen t ra t ions  
of ~-amani t in  in the  sera were measured  1, 2, 3, 4 and  5 h 
af ter  the  in ject ion of t he  toxin .  The resul ts  r epor ted  in 
the  Figure  show t h a t  c learance of ~-amani t in  f rom mouse  
se rum is rap id ;  b y  4 h, no more  tox in  is de tec tab le  b y  our  
assay.  This  f inding is in ag reemen t  w i th  t h a t  of FAULSTICH 
and FAUSER 16, who  failed to  de t ec t  the  tox in  in the  se rum 
of dogs 5 h af ter  the  in ject ion of labelled amani t in .  

In  h u m a n  poisoning by  A manita phalloides or verna, 
the  f i rs t  s y m p t o m s  appear  af ter  10-15 h. Hospi ta l i za t ion  
does no t  general ly  t ake  place before 15-30 h. Some 
physic ians  t h i n k  t h a t  af ter  such a long t ime  i t  is improb-  
able t h a t  amani t ins  are still p resen t  in the  blood, and  
therefore  t h e y  re ject  the  use of immedia te  hemodia lys is  
or exsanguino t rans fus ion  wh ich  are r e c o m m e n d e d  by  
o ther  physicians .  By  the  r ad i o i mmu n o as s ay  descr ibed 
here, it  will be possible to  know how long the  amani t ins  
r emain  in the  blood of poisoned pa t i en t s  and consequen t ly  
w h e t h e r  p r o m p t  act ion to  r emove  t h e m  should be con- 
s idered necessary.  

Summary. The p roduc t ion  of ant ibodies  aga ins t  
amani t ins  is described.  By  means  of these  ant ibodies,  a 
radioimmunoassay was deve loped  which  allows de tec t ion  
of as l i t t le as 0.5 ng of aman i t ins  in 1 ml  of serum. B y  
this  me thod ,  the  clearance of e - aman i t i n  f rom the  blood 
of poisoned mice was measured .  
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Poss ib l e  Effect of Caerulein on Calcitonin Secret ion  in Man 

Recent ly ,  factors  o ther  t h a n  p lasma  calcium ions have  
been  repor ted  to  elicit calci tonin (CT) release in experi-  
men t a l  animals  and  in man.  Among  these  factors,  some 
gas t ro in tes t ina l  hormones ,  name ly  enteroglucagone 1, 
gastr in,  and  the  complex  CCK-PZL seem par t icu lar ly  
act ive in th is  respect .  

Caerulein, a po lypep t ide  similar in chemical  s t ruc tu re  
to  t h e  C- te rmina l  oc tapep t ide  of CCK-PZ ~, has  been  
shown to  s t imula te  CT secret ion f rom pig thyro id  in 
v i t ro  3. The a im of the  p resen t  s tudy  was to s t a t e  if also 
in h u m a n s  caerulein s t imula tes  CT secretion.  Fo r  th is  

reason we have  eva lua ted  the  p a t t e r n  of se rum Ca levels 
following i .v .  infusion of caerulein. In  addit ion,  since 
calc i tonin is able to  reduce the  d isappearance  ra te  of 
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