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leukaemia,  which is a graf ted l eukaemia  ar izing f rom a 
l eukaemia  induced in CsTB1/6 mice by  the  Gross virus. 
These animals  were d iv ided  a t  r a n d o m  into  4 groups:  
group a) compr ised  15 contro ls ;  group b) 12 mice which 
received 24 h af ter  the  graf t  of t he  l eukaemia  1 mg  l iv ing 
B . C . G . i . p . ;  this  in jec t ion  being repea ted  every  4 days  
for 16 days ;  group c) compr ised  12 mice which received 
48 h af ter  the  graf t  of the  l eukaemia  a per i tonea l  in jec t ion  
of formal ized 10 ~ isogenic leukaemic  cells; this in ject ion 
being repeated  eve ry  4 days  for 16 days ;  group d) com- 
prised 12 mice which received the  combina t ion  of bo th  
t rea tments .  

Results and discussion. Figure  1 shows the  resul ts  
ob ta ined  in E ~ K1 l eukaemia :  B.C.G. g iven alone had 
no s ignif icant  ac t ion;  formolinized isogenic l eukaemia  
cells g iven  alone have  a v e r y  powerful  ac t ion;  the  associa- 
t ion  of b o t h  had  a weak,  bu t  s ta t i s t ica l ly  s ignif icant  effect 
(S to 4%).  

Figure  2 shows the  results  ob ta ined  in RC 19 leukaemia  : 
the  effect  of ]3.C.G. g iven alone is considerable  (S to 
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Fig. 2. Cumulative survival of mice carrying RC 19 leukaemia, not 
treated, or treated by B.C.G., or formolinized isogenic leukaemic 
cells, or by combination of both. 

1 p. 1000); the  effect  of formolinized t u m o u r  cells is 
v e r y  weak, bu t  the  effect  of the  combina t ion  of bo th  
is s imi lar  to  the  effect  of B.C.G. g iven  alone (S to  1 p. 
1000). 

In  conclusion, ac t ive  i m m u n o t h e r a p y  appl ied a f te r  the  
in t ravenous  graf t  ot t u m o u r  cells f rom 2 leukaemias  
or iginal ly  induced by  vi rus  and of which the  t u m o u r  
associated ant igens  are well  known,  can be act ive,  as i t  
has  been shown ac t ive  prev ious ly  by  us on exper iments  
w i th  L 1210 leukaemia,  which  just i f ied a clinical t r ia l  
t h a t  we have  conducted  on acu te  lymphoblas t i c  l eukaemia  
in man,  the  results of which  are  v e r y  encouraging e, 7. 

Rdsumd. L ' immuno th6 rap i e  ac t ive  non sp6cifique ou 
mixte ,  appl iqu6e 24 h apr~s la greffe isog6nique de la 
leuc6mie RC 19, poss~de une ac t ion  consid6rable;  appli-  
qu6e dans les m~mes condi t ions  apr~s la greffe de la 
leuc6mie E ~ K1, elle poss~de une  act ion mod6r6e mais  
s ignif icat ive.  Ces r6sultats conf i rmen t  l 'effet  anti leuc6- 
mique  de l ' immunoth6rap ie  ac t ive  appl iqu6e apr~s le 
d6but  de la maladie  et mont re  qu 'e l l e  est m~me efficace 
sur les cellules tumorales  diss6min6es. 
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The  Chemica l  Nature  of the  Pig  B l o o d - G r o u p  Subs tances  D i s so lved  in the S e r u m  

I t  is now well  establ ished t h a t  the  de t e rminan t s  
(haptenic site's) of t he  classical h u m a n  blood-group sub- 
s tances  are sequences of var ious  sugars and /or  N-ace ty l -  
hexosamines l ,  2. There  is a possible d ivers i ty  of macro-  
molecules ca r ry ing  ident ica l  de te rminants .  Thus, the  
cel lular  ABH-subs tances  of m a n  seem to be bound  to 
lipids3, t he  soluble ABH-subs tances  present  in the  secre- 
t ions of abou t  80% of individuals ,  however ,  are bound 
to  glycoprote ins  1. The  Lewis  ant igens  in h u m a n  ery thro-  
cytes are also bound  to  l ipids 4, while  the  Lewis  substances 
present  in secret ions occur  in t he  form of glycoproteins .  
Some pecul iar  b lood-group substances  are also found 
dissolved in the  serum, e.g. the  Lewis ant igens of man  5, 
the  J an t igen  of ca t t le  8, the  A ant igen  of pig ~, s and the  
Na  a n d  Nb  ant igens of pig% Since i t  has been demon-  
s t ra ted  t h a t  the  bov ine  J ant igen  in the  serum l° and 
recent ly  also the  h u m a n  Lewis an t igen  in the  serum n 
are bound  to lipids, i t  appears  reasonable  to ex tend  
similar  inves t iga t ions  to t he  o ther  above-ment ioned  
b lood-group substances  dissolved in sera. 

W i t h  respect  to the  occurrence of dissolved antigens,  
the  pig sera used were t e rmed  A - N a / a ,  A - N b / b ,  A+Na/b  
and A+Nb/b .  I n  one expe r imen ta l  series the  to ta l  l ipids 
were ex t rac ted  wi th  e thano l /d ie thy l  e ther  (3: 1, v /v)  12 
and pur i f ied  by  the  FOLCH procedure  13, in another  

expe r imen ta l  series t h e y  were ex t rac ted  wi th  methano l /  
chloroform (1: 1, v /v)  according to the  description g iven  14 
for the  ex t rac t ion  of red cells and subsequent ly  pur i f ied 
by  passing the  l ipid solut ion th rough  Sephadex  G-25 
fine 15. The  mucopro te ins  were ext rac ted  w i t h  cold 
pheno l /wa te r  (3:1, w/w) lS and purified by  p rec ip i t a t ion  
wi th  e thano l  conta in ing  potass ium ace ta te  lL The  yield 
of to t a l  l ipids was abou t  180-320 mg/100 ml  serum, the  
y ie ld  of mucopro te ins  was about  15-20 rag/100 ml  serum. 

The to ta l  l ipids were emulsified in isotonic  (0.15M) 
saline by  use of glass homogenizers  g iv ing  a concen t ra t ion  
of 10 mg l ipid/ml.  The mucopro te ins  were readi ly  soluble 
in isotonic sal ine;  a solut ion of 5 m g / m l  was prepared.  
The  immunologica l  ac t iv i t ies  of those  p repara t ions  were 
tes ted  by their  abil i t ies to  inh ib i t  t he  specific an t ibody-  
ant igen-react ions.  The  inh ib i t ion  tes ts  wi th  the  incom- 
plete  an t i -Na  and an t i -Nb  sera were carr ied out  as 
described earl ier  9. The  ac t iv i t i es  in the  A sys tem were 
measured by  using hemolys is - inh ib i t ion  tests.  The  t i ters  
of the  3 an t i se ra  used were 1/, each. 

We  found (Table) Na  and Nb  act iv i t ies  in the  cor- 
responding mucopro te ins  only, while bo th  to t a l  l ipids 
and mucopro te ins  ex t r ac t ed  f rom A pig serum showed 
specific act ivi t ies .  These results  indicate  t h a t  the  Na  and 
N b  de t e rminan t s  are bound  to  porcine  serum muco-  
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Specific inhibition by lipids and mucoproteins of pig sera 

Antisera Sera from which Test Titers of specific 
extracts were erythro- inhibition 
prepared eytes Lipids Muco- 

proteins 

Anti-Na Na + (NaNa) NaNa 0 */*, 
Na + (NaNb) 0 1/1 s 
Na- (NbNb) 0 0 

Anti-Nb Nb + (NbNb) NbNb 0 ~/~ 
Nb + (NaNb) 0 ~/~ 
Nb- (NaNa) 0 0 

Anti-A (-Ac) A + (Ae) Ac+ ~]a~ ~/*e 
A + (Ap) 1/, _ 

A- (0) 0 0 

pro te ins ,  n o t  to  l ipopro te ins ,  a n d  t h a t  t h e  d e t e r m i n a n t  
of porc ine  s e r u m  A a n t i g e n  is p r o b a b l y  b o u n d  b o t h  to  
a m u c o p r o t e i n  a n d  t o  a l ipopro te in ,  if r e su l t s  of s imi l a r  
i n v e s t i g a t i o n s  on  t h e  b o v i n e  J s u b s t a n c e  1. a re  t a k e n  as  
t he  basis .  Thus ,  t h e  A a n t i g e n  of porc ine  s e r u m  r e semble s  
t h e  J a n t i g e n  of b o v i n e  s e rum in 3 r e spec t s :  t h e y  e x h i b i t  
i m m u n o l o g i c a l  cross r eac t ions  1,, t h e y  a re  a b s o r b e d  f r o m  
t h e  s e r u m  o n t o  t h e  e r y t h r o c y t e s  *°, a n d  t h e y  show s imi l a r  
d ive rs i t i e s  of carriers**. 

Zusammen/assung. I n  Schwe inese ren  l i n d e n  s ich  die 
B l u t g r u p p e n a n t i g e n e  A, N a  a n d  N b  in  gel6s ter  F o r m .  
Aus  den  e n t s p r e c h e n d e n  Schwe inese ren  w u r d e n  e iner-  
sei ts  die Tota l l ip ide ,  ande re r s e i t s  die Mucop ro t e ide  e x t r a -  
h i e r t  u n d  in  i m m u n o l o g i s c h e n  H e m m u n g s t e s t s  au f  ih re  
A k t i v i t / i t  i m  A- u n d  N - S y s t e m  u n t e r s u c h t .  E s  e r g a b  sich,  
dass  die  d e t e r m i n a n t e n  G r u p p e n  de r  Na-  u n d  Nb -  
An t igene  a n  Mucopro t e ide  g e b u n d e n  sind,  wi~hrend die 

d e t e r m i n a n t e  G r u p p e  des  A - A n t i g e n s  sowohl  a n  e in  
M u c o p r o t e i d  als  a u c h  a n  e in  L ip id  g e b u n d e n  ist.  
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Detection of Early Changes in Cockroach Hemocytes During Coagulation with 8-Anilino-1- 
N a p h t h a l e n e  S u l f o n i c  A c i d  

I n  m a n y  insec t s  x, t h e  coagu l a t i on  m e c h a n i s m  invo lves  
b o t h  ce l l - se rum i n t e r a c t i o n s  a n d  special  fo rms  of ce l lu lar  
adhes ions .  I n  sp i t e  of  t h e  cons ide rab l e  a m o u n t  of a t t e n -  
t i on  t h a t  t h e  m o r p h o l o g y  of t he se  b lood  cells  h a v e  
received,  t h e i r  i n d i v i d u a l i t y  is n o t  comple t e ly  clear.  
E v e n  w h e n  these  cells d i sp l ay  d i f f e ren t  appea rances ,  i t  
h a s  n o t  b e e n  e s t a b l i s h e d  for  m o s t  cases t h a t  these  a re  
n o t  m a n i f e s t a t i o n s  of s h o r t - l i v e d  phys io log ica l  responses .  

R e c e n t l y  DYCKMAN a n d  WELTMAN Z app l i ed  t h e  f luor-  
e scen t  p r o b e  of h y d r o p h o b i c  groups ,  8 - a n i l i n o - l - n a p h t h a -  
lene su l fona te  (ANS),  to  t h e  s t u d y  of h u m a n  leucocytes  
a n d  r e p o r t e d  t h a t  w i t h  t h e  e x c e p t i o n  of nucleol i  in  
p t a s m a c y t e s  f rom m u l t i p l e  m y e l o m a  cells, f luorescence  

was  conf ined  to  t h e  c y t o p l a s m .  Th i s  p r o b e  h a s  also b e e n  
used  t o  d e m o n s t r a t e  c o n f o r m a t i o n a l  ch an g es  in  n e r v e  
cell  m e m b r a n e s  d u r i n g  t h e  t r a n s m i s s i o n  of t h e  a c t i o n  
p o t e n t i a l  s. I n  l i g h t  of t h e  foregoing,  i t  s eemed  r e a s o n a b l e  
to  a p p l y  t h i s  t e c h n i q u e  to  insec t  hemocy te s .  

Materials and methods. I n s e c t  h e m o c y t e s  were  o b t a i n e d  
f r o m  m a t u r e ,  f ema le  spec imens  of Blatta orientalis ( L ) .  
A n t e n n a  t i p s  were  excized a n d  d rops  of  h e m o l y m p h  were  
a l lowed  to  f low d i r ec t l y  i n to  insec t  sa l ine  c o n t a i n i n g  
1 0 - a M  A N S  (S igma  Scientif ic ,  St.  Louis ,  Mo., USA) .  
Since sma l l  v o l u mes  of b o t h  sa l ine  a n d  h e m o l y m p h  were  
used, i t  was  n o t  poss ib le  to  insure  e x a c t  c o n c e n t r a t i o n  
re l a t ionsh ips .  I n  p rac t i ce ,  h i g h e r  levels  of A N S  a p p e a r e d  

Fig. 1. Miscellaneous hemocytes at varying 
time intervals after introducing the probe. 
a) 40 sec; b) 3.5 min, and c) 6.5 min. 


