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m u t a t i o n  ac du Pleurod61e. L '6 tude  his tologique et  ul t ra-  
s t ruc tura le  d6jA entrepr ise  des embryons  mu tan t s ,  libres 
ou associ6s, p e r m e t t r a  de pr6ciser les caract6res de l ' expres-  
sion de la m u t a t i o n  u au niveau cellulaire. 

Summary.  The au tonomous  express ion of a recessive 
le thal  m u t a t i o n  ('ulc6re' u), isolated in the  s a l amande r  
Pleurodeles waltlii Michah. is d e m o n s t r a t e d  by  the  way  of 
parabio t ic  and telobiot ic  associations,  allogenic chimaeras ,  

he te ro top ic  graf ts  of organ pr imord ia  and of an te r ior  or 
pos ter ior  pa r t s  f rom le tha l  embryos .  
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U l t r a s t r u c t u r e  of C e l l - M e d i a t e d  I m m u n i t y .  I. C o m p a r i s o n  b e t w e e n  E and EA R o s e t t e s  

In  previous studies,  t he  u l t r a s t ruc tu ra l  appearance  of 
in terac t ion  be tween  h u m a n  lymphocy te s  and chicken red 
cells in the  course of phy tohemagg lu t in in - induced  1 and 
an t i body -med ia t ed  2 cy to tox ic i ty  were described.  In  b o t h  
types  of cy to toxic i ty ,  in te rd ig i ta t ions  be tween  some 
lymphocy te s  and t a rge t  cells were observed.  

The presen t  s tudy  deals wi th  the  u l t r a s t ruc tu re  of the  
in te rac t ion  of h u m a n  lymphocy te s  and  e ry th rocy te s  in E 
roset tes ,  considered to  be specific for T l y m p h o c y t e s  3 

Fig. 1. E Rosette. Sheep red cells are regularly arranged around a 
lymphocyte, grossly round in shape. Limited areas of membrane 
contact between lymphocyte and erythrocytes are visible. • 8,500. 

and  E A  roset tes ,  in wh ich  the  rose t t ing  l y m p h o c y t e  is 
supposed  to  be a B l y m p h o c y t e  w i th  receptors  for the  
Fc  f r ag men t  of IgG*. 

Materials and methods. The t echn ique  for separa t ion  of 
lymphocy tes ,  ob ta ined  f rom 8 h e a l t h y  volunteers ,  has  
a l ready  been  descr ibed 1. P r epa ra t i on  of E rose t tes  was 
pe r fo rmed  according to JONDALL e t  al. s. Sheep red 
cells s tored  in Alsever  a t  4~ were washed  3 t imes  in 
Hanks  and  resuspended  in the  same med ium to a f inal  
concen t ra t ion  of 0.5 %;  0.25 ml  of l ymphocy te s  sus- 
pens ion ( 4 •  e cells/ml) were mixed  wi th  0.25 ml  of 
sheep red cells suspension,  i ncuba ted  for 5 min  a t  37~ 
cent r i fuged at  800 r p m  for 5 min and  then  incuba ted  
again for 12 h a t  4~ At  t h e  end of the  incubat ion,  the  
cell m ix tu re  was gen t ly  resuspended  and a drop @as pu t  
on a microscope slide and  observed  in t he  l ight  micro- 
scope. The percen tage  of l y m p h o c y t e s  b inding more  t h a n  
3 sheep e ry th rocy tes  over  a to ta l  of 300 l ymphocy te s  was 
recorded.  

P repa ra t ion  of EA rose t tes  was pe r fo rmed  according to  
HAEGERT et  al. 4. Ox red  cells were  washed  3 t imes  in 
Tris -Hanks  and  resuspended  at  a final concen t ra t ion  
of 2 %. The suspension was  sensi t ized wi th  r abb i t  IgG 
ant i -ox  an t i se rum at  a subagg lu t ina t ing  dose, for 1 h a t  
room rempera ture .  The sensi t ized cells were t h e n  w a s h e d  
3 t imes  in Tris -Hanks  and a 0 .8% suspension was 
prepared .  Fo r  tes t ing,  1 drop  of sensi t ized ox red cells 
and  1 drop  of l y m p h o c y t e s  suspension (2 • 106 cells/ml) 
were mixed  in a t e s t  t ube  and  cent r i fuged a t  300 g a t  
4~ Count ing of rose t tes  was pe r fo rmed  as descr ibed 
above.  

For  each exper iment ,  samples  of cells mix tu res  of E 
and  E A  rose t tes  were processed for electron microscopy.  

Results. The pe rcen tage  of E rose t tes  var ied in the  8 
subjec ts  s tud ied  f rom 58 to 72, t h a t  of EA rose t tes  f rom 
22 to 26. The u l t r a s t ruc tu ra l  observa t ion  of E and  E A  
rose t tes  showed differences  in t he  2 types  of rose t t ing  
lymphocy tes .  Those of E rose t tes  were  grossly round  in 
shape  (Figure 1), whereas  those  of EA rose t tes  were 
a lmost  invar iab ly  in t h e  shape  of uropods  6 (Figure 2). 

Fig. 2. EA rosette. Sensitized ox red cells are visible sorrounding 
one pole of a lymphocyte elongated in shape. Numerous cytoplasmic 
pseudopods protrude from the red cells and come into contact with 
the lymphocyte membrane. • 8,500. 
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However ,  t h e  m o s t  e v i d e n t  morpholog ica l  differences 
be tween  the  2 types  of rose t t es  were seen in the  in- 
t e r a c t i o n  b e t w e e n  l y m p h o c y t e s  and  e ry th rocy te s .  I n  
E roset tes ,  th i s  cons i s ted  on ly  of l imi ted  areas of 
m e m b r a n e  a t t a c h m e n t  be t w een  l y m p h o c y t e s  a n d  sheep 
red  cells (Figure 1). I n  E A  roset tes ,  on  t he  con t r a ry ,  
sens i t i zed  ox  red ceils a p p e a r e d  g a t h e r e d  a r o u n d  one 
pole  of t h e  l ymp hocy t e ,  and  n u m e r o u s  cy top la smic  
p seudopods  p r o t r u d e d  f rom t he  red cells and  came in to  
c o n t a c t  w i t h  t h a t  p a r t  of t he  l y m p h o c y t e  (Figure  2}. Ox 
red cells wh ich  were no t  p a r t  of a rose t t e  d id  no t  show 
pseudopods  and  n o n - r o s e t t i n g  l y m p h o c y t e s  h a d  no t  t he  
shape  of uropods .  

Discussion. Our  o b s e r v a t i o n s  i nd ica t e  t h a t  r e l e v a n t  
morpho log ica l  dif ferences  exis t  be t w een  ro se t t i ng  l ympho-  
cytes  a n d  l y m p h o c y t e s - e r y t h r o c y t e s  i n t e r ac t i on  in E and  
E A  roset tes .  In  E roset tes ,  l y m p h o c y t e s  are grossly r o u n d  
in shape  and  t he  i n t e r ac t i on  be t w een  t h e m  and  sheep  
e r y t h r o c y t e s  consis ts  on ly  of l i m i t e d a r e a s  of m e m b r a n e  
a t t a c h m e n t ,  as a l r e ady  descr ibed  b y  o thers  7. In  E A  
roset tes ,  l y m p h o c y t e s  are m o s t l y  in  t he  shape  of u ropods  5 
and  a n  ev iden t  i n t e r a c t i o n  occurs  be t w een  one of t h e i r  
poles and  sensi t ized ox red cells. W e  do no t  ye t  know the  
s ignif icance of these  morpho log ica l  dif ferences  be tween  
E and  E A  roset tes .  The  morpho log ica l  p h e n o m e n o n  of 
l y m p h o c y t e - e r y t h r o c y t e  i n t e r ac t i on  obse rved  in E A  
rose t t es  is ve ry  s imi la r  to  t h a t  descr ibed  in t he  course of 
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  2. I t  is t e m p t i n g  to  
specula te  t h a t  t he  same  p o p u l a t i o n  of l y m p h o c y t e s  is 
respons ib le  for the  same p h e n o m e n o n  in t he  two exper i -  
m e n t a l  models .  Th i s  p o p u l a t i o n  could be composed  of 
l y m p h o c y t e s  w i th  recep tors  for t h e  Fc f r a g m e n t  of IgG. 
The  d i f fe ren t  m a n i f e s t a t i o n s  of t he  i n t e r ac t i on  be tween  

l y m p h o c y t e s  and  e ry th rocy te s ,  i.e. E A  rose t t es  f o r m a t i o n  
and  a n t i b o d y - m e d i a t e d  cy to tox ic i ty ,  would  d e p e n d  on ly  
on t he  e x p e r i m e n t a l  cond i t ions  in  wh ich  t he  i n t e r ac t i on  
occurs. Our  resul t s  confi rm,  on  morpho log ica l  grounds ,  
t h a t  t he  f o r m a t i o n  of d i f fe ren t  t ypes  of rose t tes  is n o t  
due  in all cases to  the  same t y p e  of l y m p h o c y t e - e r y t h r o -  
cy te  in t e rac t ion .  I n  fact,  i t  seems l ikely t h a t  d i f fe ren t  
morphological types  of i n t e r ac t i on  are  ind ica t ive  of 
d i f fe ren t  t ypes  of l inks  be tween  t he  two  types  of cells. 

Summary.  The  u l t r a s t r u c t u r a l  compar i son  be tween  
E and  E A  rose t tes  showed t h a t ,  in the  former,  t he  
ro se t t i ng  l y m p h o c y t e s  are m o s t l y  r o u n d  in shape  a n d  
the i r  i n t e r a c t i o n  w i t h  sheep e r y t b r o c y t e s  on ly  consis ts  of 
l imi ted  areas  of m e m b r a n e  con tac t ,  in t he  la t te r ,  ro se t t i ng  
l y m p h o c y t e s  are m o s t l y  in the  shape  of u ropods  a n d  
s u r r o u n d i n g  ox red  cells show pseudopods  p r o t r u d i n g  
t owards  t he  l y m p h o c y t e  and  coming  in to  c o n t a c t  w i th  it. 
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The Electrophoretic Mobility of Serum Lysozyme 

Since t he  pub l i ca t i on  of t he  or ig ina l  s tudies  of OSSER- 
MAN and  LAWLOR 1, t h e  un ique  c a t h o d a l  e lec t rophore t i c  
mob i l i t y  of h u m a n  lysozyme has  been  cons idered  as one 
of i ts  m o s t  i m p o r t a n t  charac ter i s t ics .  D i s t i nc t  lysozyme 
f rac t ions  h a v e  been  obse rved  in c o n v e n t i o n a l  e lectro-  
phore t i c  s epa ra t ions  of t he  u r i n a r y  p ro te ins  f rom p a t i e n t s  
w i t h  monocy t i c  leukemia1,  b u t  h a v e  neve r  been  found  in 
sepa ra t ions  of s e rum pro te ins  f rom t he  same pa t i en t s ,  
even  in t h e  presence of cons ide rab ly  increased  levels of t he  
enzyme.  The  p r e sen t  r epo r t  d e m o n s t r a t e s  t h a t  s e rum 
lysozyme has  a d i f fe ren t  mob i l i t y  f rom u r i n a r y  lysozyme,  
pe rhaps  as a consequence  of complex  f o r m a t i o n  wi th  s e rum 
glycoprote ins .  

Material and methods. Serum and  ur ine  were o b t a i n e d  
f rom p a t i e n t s  w i t h  m o n o m y e l o c y t i c  leukemia ,  mono-  
cytosis,  a n d  h y p o g a m m a g l o b u l i n e m i a  ~. Lysozyme  levels 
were d e t e r m i n e d  w i t h  t he  lysopla te  m e t h o d  1 us ing  egg 
whi t e  lysozymea  as s t anda rd .  

H u m a n  lysozyme was isola ted f rom t he  ur ine  of a 
p a t i e n t  w i th  m o n o m y e l o c y t i c  l eukemia  b y  ion -exchange  
c h r o m a t o g r a p h y  in DE-52  ( W h a t m a n n )  us ing  sod ium 
p h o s p h a t e  buffer,  p H  6.5, 0.01 M for t he  e lu t ion  of t h e  
enzyme.  Lysozyme  o b t a i n e d  b y  th i s  p rocedure  appea red  
to be pu re  b y  sod ium dodecyl  s u l p h a t e - p o l y a c r y l a m i d e  
gel e lectrophoresis ,  and  to h a v e  a molecula r  we igh t  of 
15,000 dal tons*,  5. 

The  e lec t rophore t i c  mob i l i t y  of s e rum lysozyme was 
s tud ied  b y  o b t a i n i n g  i m p r i n t s  of the  p ro t e in s  s epa ra t ed  
on  cellulose ace t a t e  m e m b r a n e s  in aga r  p la tes  to  wh ich  a 
suspens ion  of kil led Micrococcus lysodeikticus ~ had  been  
incorpora ted .  For  th i s  purpose ,  un f ixed  cellulose ace t a t e  

m e m b r a n e s  were laid over  t he  surface of t he  agar  pla tes ,  
and  diffusion of p ro te ins  was a l lowed to proceed overn igh t .  
A t  t he  end  of the  i n c u b a t i o n  period,  t he  m e m b r a n e s  were 
r e m o v e d  and  the  agar  p la tes  inspec ted  for lyric areas.  
All e lec t rophore t i c  s tudies  were pe r fo rmed  w i t h  Sa r to r ius  
cellulose ace t a t e  s tr ips,  us ing  t he  ba rb i t a l -bo r i c  acid 
descr ibed  in a p rev ious  p u b l i c a t i o n  5 and  Ponceau  S 3 for 
t o t a l  p ro t e in  s ta in ing ,  accord ing  to NEREMBERG 7. 

Results and discussion. R o u t i n e  cellulose ace t a t e  
e lec t rophores is  of c o n c e n t r a t e d  ur ine  f rom a p a t i e n t  w i th  
suspec ted  mono-mye locy t i c  l eukemia  (Z.V.) showed a 
d i s t i nc t  pos t -gamma f rac t ion  t h a t  ra ised the  suspicion of 
lysozymur ia .  Lysozyme  assays  were cons i s t en t  w i t h  t h i s  
i n t e r p r e t a t i o n :  19 m g / m l  in 65)< c o n c e n t r a t e d  ur ine  
(cor responding  to  a l y sozymur ia  of 318 mg/24  h) a n d  
360 ~zg/ml in serum.  T ry ing  to  be  comple t e ly  ce r t a in  a b o u t  
t he  i d e n t i t y  of t he  u r i n a r y  p o s t - g a m m a  fract ion,  we 
a t t e m p t e d  to o b t a i n  a n  i m p r i n t  of t he  p ro te ins  s epa ra t ed  
f rom se rum and  ur ine  samples  of th i s  p a t i e n t  on  a M.  
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