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Immuno-Cyto-Adherence Tests in Xenopus laevis Daud. 

As the  n e x t  s t ep  in s tudies  on the  na tu r e  of an t ibod ies  
and  a n t i b o d y  p roduc t ion  mechan i sms  in Amph ib i a  ~.~, it  
was decided to  inves t iga te  the  na tu re  of the  immun o -  
logical cells concerned,  adop t ing  an i m m u n o - c y t o - a d h e r -  
ence t echn ique  3,4. This  m e t h o d  reveals  w h e t h e r  an ant i -  
body -p roduc ing  cell can  synthes ize  jus t  i specific an t ibody ,  
or several  types .  

Materials and methods. Four  adu l t  Xenopus laevis Daud.  
females  were  used, kep t  a t  a c o n s t a n t  t e m p e r a t u r e  of 25 °C, 
and  fed on a l t e rna te  days  wi th  ox liver. Ant igens  adop t ed  
were:  red cells of t he  r abb i t  in a concen t r a t ion  of abou t  
1.5 × 10~/ml and  red cells of the  chicken in a concen t ra t ion  
of 10 ~/ml. 

Three  Xenopus were given 3 injections,  1 a week, of 
0.4 ml  red  cell suspens ion  in physiological  solut ion con- 
ta in ing  1 p a r t  chicken red cells and  1 pa r t  r abb i t  red cells. 
The four th  Xenopus received only  2 inject ions.  No adju-  
v a n t  was used 5. 7 days  a f te r  the  last  inject ion,  bleeding 
f rom the  back  l imb marg ina l  vein  was  per formed,  and  the  
agglut in ines  were t i t r aded  in an o rd ina ry  agg lu t ina t ion  
test .  The an imals  were t h e n  killed and  the  l ympha t i c  cells 
of the  spleen were isolated,  us ing HOWARD'S t echn ique  s. 
E a c h  spleen was homogen ized  wi th  2 ml of H a n k s  solution.  
The l y m p h o c y t e s  ob ta ined  were washed  3 t imes  and centr i -  
fuged (at 4 °C) and  t h e n  r e snspended  in 1 ml  of cold H a n k s  
solution.  The cells were t h e n  forced several  t imes  t h rou g h  
a microsyr inge  so as to  ob ta in  a suspens ion  of isolated cells. 
The l y m p h o c y t e s  were coun ted  in a cell counter .  For  the  
i m m u n o - c y t o - a d h e r e n c e  test ,  1 ml of chicken red cells and  
1 ml of r abb i t  red  cells, each  in 10S/ml concen t r a t ions  were 
a d d e d  to  I ml of the  spleen cell suspens ion  (about  107 ceils). 
This  suspens ion  was  shaken  a t  regular  in te rva l s  for 30 min  
and  t h e n  left  to  s t a n d  a t  4 °C for 12 h. The s e d i m e n t e d  cells 
were r e suspended  by  shak ing  the  tubes  ve ry  slowly for 
5 min.  

Results. The  sera of t he  Xenopus t r ea t ed  wi th  3 in jec t ions  
gave posi t ive  agg lu t ina t ion  up to  a 1:640 di lut ion,  while 
the  sera of t he  Xenopus t r ea t ed  wi th  2 in jec t ions  gave 
posi t ive  resul ts  up to  a 1 : 320 di lut ion.  

Opt ical  microscope  ( × 400) obse rva t ion  of the  cell sus- 
pens ions  revealed a pos i t ive  response  to t he  i m m u n o - c y t o -  
adherence .  'Rose t t e s ' ,  i.e. co rona-shaped  fo rma t ions  of red 
cells a round  single l ymphocy te s ,  were  seen in all the  cases. 
The ' rose t tes '  were pure,  i.e., composed  of only  1 of the  
2 t ypes  of red cells (Figures 1 and  2) and mixed,  i.e., of the  
2 red cell t ypes  (Figure 3). 

The Table  suggests  above  all, t h a t  the  n u m b e r  of cells 
capable  of syn thes iz ing  more  t h a n  1 a n t i b o d y  is consider-  
ab ly  grea te r  in amph ib i ans  t h a n  in mammals ,  i n  fact,  29% 
of cells in t he  Xenopus are capable  of syn thes iz ing  ant i -  
bodies,  b o t h  aga ins t  red cells of the  ch icken  and  of the  
rabbi t ,  while t he  pe rcen tage  in m a m m a l s  is only  0.8 to 
10% 4,~,s. As the  an t igens  of the  co r respond ing  red cells 
gave no cross- reac t ion  in the  a m p h i b i a n  tes ted ,  th is  fact  
would  seem to indica te  t h a t  the  a n t i b o d y  p roduc t ion  in 
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Percentage of the types 'rosettes' el)served 

Pure rosettes Pure rosettes Mixed 
rabbit chick rosettes 
crythrocytes erythrocytes 

Xenopus ilmnunized 38.9 4- 2.5 32.1 ~- 1.0 29.0 ± 2.3 
3 injections 
Xcnopus immunized 35.7 32.7 31.6 
2 injections 

Fig. 1. Lymphocytes of X. laevis Daud. surrounded by red cells of 
rabbit (pure 'rosette'). × 400. 

~ ~,~" 

Fig. 2. A pure 'rosette' of chick red cells. × 400. 

Fig. 3. A mixed 'rosette' formed by rabbit (small) and chick (large) 
red cells. × 400. 
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these  an ima l s  is n o t  as deve loped  or special ized as in t h e  
m a m m a l .  

I t  is also w o r t h y  of no te  t h a t ,  whi le  in  a n i m a l s  t r e a t e d  
w i t h  3 a n t i g e n  doses,  t h e  n u m b e r  of a n t i b o d i e s  c i r cu la t ing  
becomes  g r ea t e r  t h a n  in those  t r e a t e d  w i t h  2 doses, t h e  
r a t io  b e t w e e n  t he  va r ious  t ypes  of a n t i b o d y  p r o d u c i n g  
cells does  no t  change .  

R e s e a r c h  is in  progress  to  e s t a b l i s h  t he  p e r c e n t a g e  of 
a n t i b o d y  p r o d u c i n g  cells o u t  of t h e  t o t a l  n u m b e r  of cells 
e x t r a c t e d  f rom t h e  spleen,  a n d  w h e t h e r  ~his p e r c e n t a g e  
var ies  w i t h  t h e  a n t i g e n  dose. Moreover ,  b y  us ing  o t h e r  
pa i r s  of a n t i g e n s  (red cells of n e w t s  a n d  l izards,  of l a m p r e y s  
a n d  t r o u t  etc.),  i t  will be  i n t e r e s t i n g  to  see if t h e  m i x e d  
r o s e t t e '  p e r c e n t a g e  var ies .  

Riassunto. Si ~ s t u d i a t a  la  n a t u r a  delle cellule i m m u n o -  
l og i camen te  c o m p e t e n t i  del la  mi lza  di X.  laevis Daud .  
M e d i a n t e  la t ecn ica  del la  i m m u n o - c i t o - a d e r e n z a ,  si ~ po-  
t u t o  c o n s t a t a r e  t h e  ta l i  cel lule e s t r a t t e  d a  mi lze  di  an ima l i  
i m m u n i z z a t i  con  g lobul i  rossi di pollo e coniglio,  r i s p o n d o n o  
ad  uno  solo o ad  a m b e d u e  gli an t igen i ,  c h e l a  p e r c e n t u a l e  
delle cellule che  reag iscono  sia  c o n t r o  le emaz ie  di  conigl io  
che  di  pollo & di  m o l t o  super iore  a que l la  dei m a m m i f e r i  e 
che  t a l e  p e r c e n t u a l e  n o n  v a r i a  al  v a r i a r e  delle dosi  di a n t i -  
gene  s o m m i n i s t r a t o .  

G. A. AMIRANTE 

Laboratorio di Embriologia e Mor/ologia Sperimentale 
detl'Universith, 20133 Milano (Italy), 27 May  7968. 

' I n s u l i n - L i k e '  A c t i o n  o f  an Oxytocin Analogue Lacking a Disulphide Group, and o f  a Cystathionine 
Peptide Related to a Sequence of  I n s u l i n ,  on Rat Epididymal  Adipose Tissue  in vitro 

Like  insulin,  o x y t o c i n  a n d  some s y n t h e t i c  ana logues  of 
t h e  n e u r o h y p o p h y s i a l  h o r m o n e s  s t i m u l a t e  glucose up-  
t a k e  1, glucose o x i d a t i o n  ~-7, l ipid ~-5 a n d  p r o t e i n  8 s y n t h e s i s  
b y  r a t  e p i d i d y m a l  ad ipose  t i ssue  in v i t ro .  M m s K v  a n d  
PERISUTTI 4 h a v e  s h o w n  t h a t  t h e  ac t ion  of o x y t o c i n  on  
ad ipose  t i ssue  in v i t r o  is i n h i b i t e d  b y  p r e t r e a t m e n t  w i t h  
s u l p h y d r y l - b l o c k i n g  r e a g e n t s  a n d  conc luded  t h a t  t h e  di- 
su lph ide  b o n d  is a necessa ry  ( t h o u g h  n o t  a suf f ic ien t  3) 
r e q u i r e m e n t  for  ' insu l in - l ike '  a c t i o n  on  th i s  t i s sue  4. Th i s  
was  in l ine w i t h  ear l ie r  conc lus ions  a b o u t  t h e  f u n c t i o n a l  
role of t h e  d i su lph ide  b o n d  in t he  ac t ion  of n e u r o h y p o -  
phys i a l  h o r m o n e s  on  t he  a m p h i b i a n  b l a d d e r  a n d  m a m m a -  
l i an  k i d n e y L  However ,  i t  h a s  r e c e n t l y  b e e n  s h o w n  1°-13 
t h a t  a s y n t h e t i c  o x y t o c i n  ana logue  ~4 I b  isoster ic  w i t h  de-  
a m i n o - o x y t o c i n  1~ (Ia), b u t  w i t h  t he  d i su lph ide  g roup  re-  
p laced  b y  a m e t h y l e n e  t h i o e t h e r  g roup ing ,  shows  t h e  t yp i ca l  
effects  of oxy toc in  on  t he  u t e r u s  ~°a~, m a m m a r y  g l a n d  ~2, 
v a s c u l a r  s m o o t h  musc le  12, m a m m a l i a n  k i d n e y  n-x3 a n d  
a m p h i b i a n  m e m b r a n e s  n,~3 W e  h a v e  now  used t h i s  ana -  
logue to  e x a m i n e  t h e  f u n c t i o n a l  s igni f icance  of t h e  di- 
su lph ide  b o n d  for t he  ac t ion  of o x y t o c i n  on  r a t  e p i d i d y m a l  
ad ipose  t issue.  

A s t r u c t u r a l  f ea tu re  s h a r e d  b y  t h e  insu l ins  a n d  b y  
o x y t o c i n  is t h e  p resence  of a h e x a p e p t i d e  sequence  b r idged  
b y  a d i su lph ide  bond ,  a n d  i t  has  been  sugges ted  2,e t h a t  
t h e i r  q u a l i t a t i v e l y  s imi la r  effects  on  ad ipose  t i ssue  m a y  be  
assoc ia ted  w i t h  t h i s  p a r t i c u l a r  fea ture .  W e  h a v e  the re fo re  
e x t e n d e d  our  s t u d y  to  a c y s t a t h i o n i n e  pep t i de  As, I I ,  
r e l a t ed  to  t he  d i su lph i de - b r i dged  sequence  A (6-11) of 
ov ine  insul in.  

CH2-CO-Tyr= I l e -G ln -As n - N H - C H - C O - Pr o -  Leu-Gly-N H 2 

CH2-X S-CH~ 

Ia X = S Ib, X = CH a 

Bzl 
{ 

NH~-CH-CO-Cys-  A ta -GIy -Va l -NH-CH-COOH 

CHI-CH 2 S-CH~ 

II  

The  ' insu l in- l ike '  a c t i v i t y  of t he  pep t ides  was e v a l u a t e d  
f rom t h e i r  ab i l i t y  to  s t i m u l a t e  x4CO, f o r m a t i o n  a n d  14C 
i n c o r p o r a t i o n  i n to  t o t a l  l ip ids  f rom [ 1-x4C3 glucose b y  r a t  
e p i d i d y m a l  t i ssue  pieces in v i t ro .  T he  t i ssue  was t a k e n  f rom 

male  W i s t a r  r a t s  (100-120 g b o d y  weight )  a f t e r  a n  over-  
n i g h t  fast .  T issue  samples  (80-100 mg) were i n c u b a t e d  in  
5 ml  of K r e b s - R i n g e r  b i c a r b o n a t e  buffer ,  p H  7.4, c o n t a i n -  
ing 12.5 / ,moles  of un labe l l ed  glucose, 1 /tCi of [1-x4C] 
glucose (Rad iochemica l  Centre ,  A m e r s h a m ,  E n g l a n d ) ,  a n d  
10 m g  of b o v i n e  s e r u m  a l b u m i n  ( F r a c t i o n  V, A r m o u r ,  
Chicago,  USA)  a t  37 °C in a D u b n o f f - t y p e  m e t a b o l i c  s h a k e r  
for 2 h. The  buf fe r  was  e q u i l i b r a t e d  w i t h  95% O2 a n d  
5% CO 2. A t  t h e  end  of t he  i n c u b a t i o n  per iod,  0.5 ml  of 
50% aqueous  e t h a n o l a m i n e  x7 was i n j ec t ed  t h r o u g h  t h e  
s t o p p e r  i n to  t he  c e n t r a l  c o m p a r t m e n t  a n d  0.5 m l  2 . 5 N  
H2SO 4 i n to  t h e  i n c u b a t i o n  m e d i u m  in t h e  m a i n  c o m p a r t -  
m e n t  of t h e  i n c u b a t i o n  vessel.  T h e  x4CO2 evo lved  was  
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