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with  51Cr by incubat ion  for 24 h wi th  Na,SxCrO, (1 ~Ci/10 e 
cells/ml). 

Mitot ic  ac t iva t ion  of fresh blood lymphocy te s  (10*/ml in 
20% pooled h u m a n  serum ge la t in /Eagles  MEM) incuba ted  
wi th  X- i r rad ia ted  LCL cells (added to  give a f inal  concen- 
t ra t ion  of 105 cel ls /ml soon af ter  X-irradiat ion)  was assessed 
by the  incorpora t ion  of thymid ine- [methy l -aH]  0.5 vtCi; 
150 mCi /mmole)  in to  t he  t r ich loroacet ic  acid- insoluble  
fract ion over  the  in te rva l  d a y  6-7. Deta i l s  of the  me thods  
are to be found in refs. 4 and 12. Sui table  controls  lacking 
X- i r rad ia ted  LCL cells or  fresh l ymphocy te s  were t rea ted  
identical ly.  

The  cy to tox ic  capac i ty  of the  ac t iva t ed  blood lympho-  
cytes  was assessed by  the  c h r o m i u m  release technique.  
Control  cul tures  conta ined  donor  red cells and e i ther  blood 
lymphocy tes  of the  donor  or  the  X- i r rad ia ted  LCL cells 
used as s t imu lan t  b u t  no t  bo th  5 In  each expe r imen t  t he  
response of blood l ymphocy te s  f rom an unre la ted  donor  as 
well  as f rom the  or iginal  LCL donor  were compared .  As a 
fur ther  control  (to cover  any  possible change induced by  
X-i r radia t ion)  X- i r rad ia ted  blood l y m p h o c y t e s  were cul- 
tu red  wi th  au toch thonous  or  al logeneic b lood l ympho-  
cytes.  

S t imula t ion  (enhanced 8H- thymidine  incorporat ion)  in- 
duced by  au toch thonous  LCL cells occurred wi th  the  
l ymphocy te s  f rom all  six pa t i en t s  s tudied.  The  ac t iva t ed  
l ymphocy te s  were cy to tox ic  to  ~lCr-labelled au toch tho-  
nous and allogeneic cells. The  results  of two typ ica l  experi-  
ments  are shown in Tables  I and I I .  The  s t imula t ion  and 
cy to tox i c i t y  of the  l ymphocy te s  in the  au toch thonous  si- 
t u a t i on  was no t  a resul t  of changes  induced  by  t h e  X- i r ra -  
d ia t ion  since X- i r rad ia ted  blood l ymphocy te s  did no t  st i-  
mula te  au toch thonous  l ymphocy te s  nor  was i t  due to foe- 
ta l  calf  se rum ant igens  in the  cul ture  fluid since h u m a n  
se rum was used as t he  se rum supp lemen t  in all  experi-  
ments .  Moreover ,  GREEN and SELL* h a v e  repor ted  t h a t  
foeta l  calf se rum ant igens  were no t  i m p o r t a n t  in the i r  
au toch thonous  s t imulat ions .  

I t  m a y  be concluded t h a t  neo-ant igens  on the  LCL cells 
in i t ia te  a l ymphocy t e  s t imula t ion ,  in vi t ro ,  resul t ing in the  
dea th  of the  LCL cells. The  fact  t h a t  al logenic as well  as 
au toch thonous  LCL cells can  be kil led by  l ymphocy te s  
s t imula ted  wi th  au toch thonous  LCL cells suggests  t h a t  
e i ther  the  kil l ing phase is of l imi ted  specif ici ty or  t h a t  
there  are  cross react ing ant igens  shared by  the  var ious  LCL 
cells. These poin ts  are  cur ren t ly  under  inves t igat ion.  

I f  i t  is accepted  t h a t  ' d ev i an t '  lymphocytes ,  s imi lar  to  
LCL cells, m a y  arise in v ivo  as a result  of v i ra l  t ransfor-  
ma t ion  or  o ther  cause, t he  in v i t ro  p h e n o m e n a  described 
mus t  closely mimic  an immunologica l  survei l lance me- 
chan ism opera t ive  in the  host .  

Rdsumd. Les pet i t s  l ymphocy te s  du sang, apr+s avoi r  
6t6 mis  en con tac t  pendan t  plusieurs jours  avec les cel- 
lules lymphoides  d 'une  lign6e au tochthone ,  p e u v e n t  t ue r  
les cetlules de ce t te  lign6e e t  d ' au t re s  lign6es. Ces inves- 
t iga t ions  peuven t  appor te r  de nouvel les  donn6es sur 
l 'op6rat ion de contr61e immunologique .  
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I m m u n i z a t i o n  a g a i n s t  C o b r a  V e n o m  

Act ive  immun iza t i on  of expe r imen ta l  an imals  agains t  
snake venoms  is hampered  b y  two  fea tures :  first,  t h e  
tox ic i ty  precludes appl ica t ion  of h igh  ini t ial  doses;  second, 
the  main  toxic  principles,  agains t  which i t  is impe ra t i ve  
to ob ta in  high an t i body  ti tres,  are poor  ant igens  because 
of the i r  low molecular  we igh t  1. 

B y  cross-l inking cobra  v e n o m  wi th  g lu ta rd ia ldehyde  
we have  been able to c i r cumven t  bo th  these difficulties.  
The  tox ic i ty  was profoundly  reduced,  whereas  good ant i -  
b o d y  format ion  against  t he  tox ins  was observed.  I t  seems 
possible to  use th is  procedure  for t he  rou t ine  immuniza -  
t ion  of an t i serum-yie ld ing  animals ,  and it  m a y  even be  
adap tab le  to the  ac t ive  immuniza t i on  of humans .  

Naja naja v e n o m  was t rea ted  in t he  fol lowing manner .  
A 2% tox in  solut ion in 0 .1M phospha te  buffer,  p H  6.8, 
was p repared  and 1% g lu ta rd ia ldehyde  solut ion (0.01 ml /  
mg  venom)  was added  under  cons tan t  stirring. The  mix-  
ture  was al lowed to  reac t  for 2 h a t  room t empera tu re .  
Af te r  emuls i fy ing  wi th  an  equa l  v o l u m e  of comple te  
F r e u n d ' s  a d j u v a n t ,  t he  p repara t ions  were i m m e d i a t e l y  
in jec ted  i.m. or  s.c. in to  rabbi ts .  

By  the  t r e a t m e n t  w i th  g lu tard ia ldehyde ,  t he  toxins  
were largely inac t iva ted .  Whereas  all  of 3 in jec ted  rabbi t s  

(3 kg) died af ter  2 mg  genuine v e n o m  (in F reund ' s  ad ju-  
vant ) ,  in the  course of a few hours,  a l l  of 10 an imals  sur- 
v ived  20 mg  cross-l inked venom,  wi thou t  s y m p t o m s  of ad- 
verse  effects. Two rabbi t s  died af ter  40 mg. 

Two rabbi t s  (3 kg) received 10 mg  cross-l inked venom.  
T h e y  were  boosted 3 t imes  wi th  t he  same and  twice  wi th  
the  double  amount .  Af te r  31/, mon ths  venous  blood was 
d rawn f rom the  ear  vessels and the  serum checked by  
aga r - immune  electrophoresis .  Bo th  ant isera  developed 
several  p rec ip i t a t ion  lines agains t  the  componen t s  of 
whole  cobra  venom,  among  t h e m  the  basic  tox ins  (Figure,  
upper  t rough),  as well  as against  pur i f ied  p repara t ions  of 
di rect  lyric  factor  ( D L F  2) and phosphol ipase  A. 

The  tox in-neu t ra l i z ing  po tency  of 1 of the  2 ant isera  
was inves t iga ted  in mice.  The  LDso of t he  genuine v e n o m  

i C. MOROZ, L. GROTTO, N. GOLDBLUM and A. DE VRIES, in Animal 
Toxins (Ed. F. E. RUSSEL and P. R. SAUblDER$; Pergamon Press, 
London 1967), p. 299. 

2 E. CONDREA, A. DE VRIES and J. MAGER, Biochim. biophys. Aeta 
84, 60 (1964). 
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Immune eleetrophoresis of Naja naja venom (30 big, in the well). 
TroughS: 2 specimen of rabbit anti-Naja-na~a serum, raised with 
glutardialdehyde-treated venom. Cathode to the left. 

t i ona l  b o o s t e r  dose of 20 m g  1 ml  a n t i s e r u m  of 1 r a b b i t  
n e u t r a l i z e d  167 LDs0. 

These  e x p e r i m e n t s  d e m o n s t r a t e  t h a t  c o b r a  v e n o m  is 
la rge ly  de tox i f i ed  b y  t h e  t r e a t m e n t  w i t h  g l u t a r d i a l d e h y d e .  
N e v e r t h e l e s s  i m m u n o g e n i c i t y  is p r e s e r v e d  or  e v e n  in-  
c reased  in t h e  case of t h e  low molecu la r  w e i g h t  compo-  
nen t s ,  as s h o w n  b y  a n t i b o d y  p r o d u c t i o n  a g a i n s t  D L F  a n d  
p r o t e c t i o n  f rom l e tha l  effects.  

T h e  t r e a t m e n t  of a n t i g e n  for  i m m u n i z a t i o n  used he re  
shou ld  be  app l i cab l e  to  o t h e r  v e n o m s  w i t h  t h e  s a m e  suc-  
cess. Th i s  h a s  b e e n  sugges ted  also b y  HABEEB a n d  MIRA- 
MOTO 3. 

a t  i.p. i n j e c t i o n  was  0.24 ~g/g  mouse ,  d e t e r m i n e d  in 
g roups  of 6 mice  (25-30  g) pe r  dose. Samp le s  of ac t ive  
v e n o m  so lu t ion  were  i n c u b a t e d  w i t h  inc reas ing  a m o u n t s  
of a n t i s e r u m  for  60 m i n  a t  37 °C .The t o x i c i t y  of these  mix-  
t u r e s  was  a g a i n  a s sayed  in  mice  (25-30  g). 0.005 m l  an t i -  
s e r u m  was  suf f ic ien t  e n t i r e l y  to  d e t o x i f y  one  L D ~ ,  i.e. 
1 m l  n e u t r a l i z e d  a b o u t  200 LDss of v e n o m  = 1400 ~g. 

A g roup  of 5 r a b b i t s  (2.5 kg) was  i m m u n i z e d  b y  2 in i t ia l  
doses of 20 m g  each  of c ross - l inked  v e n o m  app l i ed  on  2 
success ive  days .  One  a n i m a l  d ied  a f t e r  t h e  second injec-  
t ion .  T h e  r a b b i t s  were  b o o s t e d  3 t i m e s  w i t h  t h e  s ame  dose  
of 20 rag. Af t e r  a n  i m m u n i z a t i o n  pe r iod  of 2 m o n t h s ,  t h e  
a n t i s e r a  of these  a n i m a l s  deve loped  p r e c i p i t a t i o n  l ines in  
a g a r  i m m u n e  e lec t rophores i s  a g a i n s t  t h e  c o m p o n e n t s  of 
whole  c o b r a  v e n o m  (Figure ,  lower  t rough)  as  wel l  as 
a g a i n s t  pu r i f i ed  D L F  a n d  p h o s p h o l i p a s e  A. Af te r  a n  add i -  

Zusammen[assung. D u r c h  B e h a n d l u n g  m i t  G l u t a rd i a l -  
d e h y d  wird  Naja-naja-Gift  w e i t g e h e n d  en tg i f t e t .  Einzel -  
dosen  bis  zu 20 m g  p ro  K a n i n c h e n  k 6 n n e n  o h n e  Neben-  
w i r k u n g e n  in j i z ie r t  werden .  D u r c h  I m m u n i s i e r u n g  yon  
K a n i n c h e n  wird  eine gu t e  A n t i k 6 r p e r b i l d u n g  gegen Naja- 
n a j a - G i f t  - u n d  v o r  a l l em a u c h  gegen die  n i ede rmoleku la -  
t en  T o x i n e  - erziel t .  
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The Effect of Several Diuretics on Adenos ine-Diphosphate  Induced Platelet Aggregat ion in vitro 

T h e  f o r m a t i o n  of b lood  p l a t e l e t s  aggrega te s  on  a n  in-  
j u r e d  i n t i m a l  surface  is n o w  gene ra l ly  accep t ed  to  b e  t h e  
in i t i a l  p h a s e  in t he  h e m o s t a t i c  response  a n d  t h r o m b o s i s  
f o r m a t i o n  x. F u r t h e r m o r e ,  GAARDER et  al. 2 h a v e  sugges ted  
t h a t  t h e  re lease  of in t r ins i c  p l a t e l e t  adenos ine  d i p h o s p h a t e  
(ADP)  p l a y s  a m a j o r  role  in  t h e  f o r m a t i o n  of p l a t e l e t  
aggregates .  

Because  s u l f h y d r y l  i n h i b i t o r s  such  as N - e t h y l  male i -  
m ide  a n d  p - c h l o r o m e r c u r i b e n z o i c  ac id  (PCMB) can  pre-  
v e n t  A D P - i n d u c e d  p l a t e l e t  a g g l u t i n a t i o n  3, MUSTARD a n d  
PACKHAM 4 h a v e  sugges ted  t h a t  t h e  p l a t e l e t  sur face  con-  
t a i n s  s u l f h y d r y l  g roups  w h i c h  are  i n v o l v e d  in t he  p l a t e l e t  
a g g r e g a t i o n  reac t ion .  Severa l  a u t h o r s  ~-7 h a v e  r e p o r t e d  
t h a t  t h e  d iu re t i c s  me ra l l u r i de  (Dilurgen,  Merca rdan ,  Mer- 
c u h y d r i n ,  Mercure t in) ,  m e r s a l y l  (Sa ly rgan ,  Sa tur in ,  Mer-  
salin,  Mercusal)  a n d  e t h a c r y n i c  ac id  (Edecil ,  H y d r o m e d i n ,  
Edecr in ,  Endecr i l )  i n h i b i t  t h e  a c t i v i t y  of a n u m b e r  of 
e n z y m e s  b y  b i n d i n g  to  t h e i r  s u l f h y d r y l  groups.  The  pos-  
s ib i l i ty  t he re fo re  ex is t s  t h a t  these  d iure t ics ,  b y  v i r t u e  of 
t h e i r  t h i o l  g roup  b i n d i n g  a c t i v i t y ,  would  also i n h i b i t  p la-  
t e l e t  aggrega t ion .  T h e  pu rpose  of t h i s  i n v e s t i g a t i o n  was  
a) to  s t u d y  t h e  ef fec t  of t he se  d rugs  on  in v i t r o  p l a t e l e t  
a g g r e g a t i o n  i nduced  b y  A D P  a n d  b) to  c o m p a r e  t h e  ef- 
fects  on  p l a t e l e t s  o b t a i n e d  f rom gu inea -p ig  a n d  ra t .  

Materials and methods. Blood  was  co l lec ted  f rom female  
r a t s  a n d  gu inea -p igs  b y  ca rd i ac  p u n c t u r e  i n t o  s i l iconized  
glass t u b e s  c o n t a i n i n g  3.8 % sod ium c i t r a t e  in  a f ina l  r a t i o  
of 9 : 1 (b lood/c i t ra te ) .  P l a t e l e t - r i c h - p l a s m a  ( P R P )  was  ob-  
t a i n e d  b y  c e n t r i f u g a t i o n  a t  31 × g  for 5 m i n  a t  r oom t e m -  
p e r a t u r e  a n d  p l a t e l e t  c o u n t s  were d e t e r m i n e d  o n  a Cou l t e r  
C o u n t e r  (Model B) a c c o r d i n g  to  t h e  m e t h o d  of BULL e t  
al. s. P1RP was  d i l u t ed  acco rd ing ly  w i t h  modi f i ed  T y r o d e ' s  

so lu t ion  (pH 7.4) c o n s i s t i n g  of 9 g NaCt,  0.2 g KC1, 1 g 
NaHCO3, 1 g dex t ro se  a n d  0.05 g N a H , P O  4 pe r  l i t e r  of so- 
lu t ion .  

P R P  was  p p r e i n c u b a t e d  a t  r o o m  t e m e r a t u r e  in t h e  
p resence  of t h e  t e s t  drug .  Se lec t ion  of t h i s  t e m p e r a t u r e  
was  based  u p o n  t h e  r e c e n t  r e p o r t  t h a t  p l a t e l e t  v i a b i l i t y  
a n d  i n t e g r i t y  is be s t  m a i n t a i n e d  w h e n  s to red  a t  22°CL 

P l a t e l e t  agg rega t ion  was s t u d i ed  a t  37 °C b y  a modi f ica-  
t i on  of t h e  t u r b i d o m e t r i c  m e t h o d  of BORN l0 in wh ich  t h e  
ch an g es  in op t i ca l  d e n s i t y  (a t  600 nm)  of P R P  are  moni -  
t o r e d  d u r i n g  ag g reg a t i o n  us ing  a B e c k m a n  D B G  spec t ro -  
p h o t o m e t e r  c o n n e c t e d  to  a recorder .  Con t inous  a g i t a t i o n  
of t h e  c u v e t t e  c o n t e n t s  was  p r o v i d e d  b y  a m i x e r  m o u n t e d  
d i r ec t l y  a b o v e  t h e  c u v e t t e s  on  a r e m o v a b l e  s a m p l e  corn- 
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