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karyo type  f rom t h a t  a l r eady  described.  I n  the  spe rmato-  
gonial cell  a t  me taphase  there  are 17 chromosomes  (Fig- 
ure 5). 12 large au tosomes  and 2 smal l  m-chromosomes  
are c lear ly  dis t inguishable.  The  remain ing  3 e lements  are  
p robab ly  t h e  sex-chromosomes.  The  p r i m a r y  spe rmato-  
cyte  nuclei  are  seen to  possess 3 d is t inc t  he te ropycno t i c  
bodies which  represen t  t he  sex-chromosomes  observed  
at  first  as 3 he te ropycno t i c  masses (Figures 6 and 7) and 
a t  the  la te r  s tages  as deep ly  s ta ined b ipar t i t e  e lements  
easily de tec tab le  f rom the  au tosomal  b ivMents  (Figures 
9 and t0). A t  the  second spe rma toey t e  metaphase ,  2 dif- 
ferent  sets of ceils, one set con ta in ing  sex-pseudo t r iva len t  
in the  order  ' X  1 supe rnumera ry  Y '  or ' X  Y I super-  
n u m e r a r y '  (Figures 11 and 12) and the  o ther  con ta in ing  
the  sex-pseudot r ivMent  in the  order  ' Y  X i supernu-  
mera ry '  (Figures  13 and  14), are observed.  

The  pai r ing of m-chromosomes  occurs la te r  t h a n  the  
associat ion of t h e  homologous  au tosomes  and  therefore  
the  p r i m a r y  spe rma tocy te  pla tes  conta ined,  indepen-  
den t ly  of a di f ferent  sex-chromosome number ,  an  unequa l  
n u m b e r  of the  remain ing  e lements  (Figures 2, 3 and 9,10). 
The  m-chromosomes ,  separa ted  or paired,  are easi ly 
de tec tab le  f rom t h e  au tosomal  b iva len t s  by  the i r  dif- 
ferent  size and f rom the  sex-chromosomes,  which  are  
deeply  s ta ined and h a v e  b ipar t i t e  s t ruc ture ,  too. I t  is 
impossible no t  to  dis t inguish the  2 sets of cells, a l though  
they  h a v e  the  same n u m b e r  of ch romosomal  e lements .  

The  number ,  2n = 16 in Trapezonotus arenarius L. de- 
scr ibed by  PFALER-COLLANDER 3 and by  the  author ,  seems 
to be a moda l  n u m b e r  of this  species and X X : X Y  sex- 
mechan i sm is character is t ic .  On the  o the r  hand,  however ,  
t h e  diploid n u m b e r  of ch romosomes  de te rmined  as 17 
(based on the  au tho r ' s  observat ions)  c lear ly  indicates  t he  
exis tence of  a mul t ip le  sex-chromosome mechanism.  

Zusammen/assung. Die charakter i s t i sche  Grundzah l  der  
Chromosomengarn i tu r  bei Trapezonotus arenarius L. 
wurde  mi t  12A + 2m + X + Y gefunden,  wobei  ein In -  
d i v i d u u m  m i t  t iberzghl igem Gesch lech t schromosom fest-  
gestel l t  werden  konnte .  
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S t u d i e s  o n  H u m a n  L y m p h o e y t e s  S t i m u l a t e d  in 
v i t ro  w i t h  A n t i -  7 a n d  A n t i - / ,  A n t i b o d i e s  

Per iphera l  l ymphocy te s  of rabbi ts  m a y  be s t imula ted  
in v i t ro  to  t r ans fo rm into  blast  cells and to synthes ize  
D N A  if cu l tured  in the  presence of ant isera  to r abb i t  ?G- 
globul in  or  specific an t ia l lo type  sera (SELL and GELL 1, 
SELL et  al. ~). 

The  p resen t  repor t  describes exper iments  designed to  
see if h u m a n  lymphocy te s  would  t r ans fo rm in to  b las t  
cells and synthesize  D N A  af te r  being s t imula ted  wi th  
ant ibodies  agains t  t he  h e a v y  chains of ?G-globul in  (y- 
chain) and of ?M-globul in  (/z-chain). 

Materials and methods. Horse  an t i -?G-globul in  serum 
(containing 9.2 mg  of ant i -yG/ml)  was m a d e  specific to  
yG h e a v y  cha in  (anti-y) by  inh ib i t ion  wi th  l ight  chains 
prepared  as described by  FLEISCrlMAN e t  al.a; the  ant i- / ,  
se rum was prepared  by  in jec t ing  ?M-globul in  into a rab-  
bi t  and by  inhib i t ing  the  an t i se rum wi th  cord serum 
(ADINOLFI e t  al. 4). 

Before  be ing  used, t he  ant i sera  were  hea ted  a t  56 °C 
for 20 rain and  absorbed 3 t imes  wi th  a mix tu re  of  red  
and whi te  cells. 

Samples  of blood were col lected by  ven ipunc tu re  f rom 
a hea l thy  donor  (B.G.); 10 ml  of blood were mixed  wi th  
0.I ml  of hepar in  (5000 IU/ml ) .  Af t e r  een t r i fuga t ion  a t  
2000 r p m  the  p l a sma  was d iscarded;  t he  bu f fy  coa t  was 
recovered  and the  cells were washed  4 t imes  in H a n k ' s  
B.S.S,  (Difco) and  f inal ly  suspended in 5 ml  of the  same 
solution.  Al iquots  of 1 vol.  of the  cell suspension were 
mixed  wi th  2 vol.  of t he  solut ion conta in ing  each  s t imu-  
la t ing  fac tor  unde r  tes t ,  i.e. phy tohemagg lu t i n in  (Bur-  
roughs  Wet lcome) ,  an t i -?  and anti-/z. 0.6 ml  of each mix -  

ture  was t ransfer red  to cul ture  bot t les ,  each conta in ing  
2 ml of foetal  calf  se rum (Grand Is land Biological  Co., 
USA)  and 6 ml  of T.C. 199 Difco. The  cul tures  were  
gassed wi th  5% CO~ and incuba ted  a t  37 °C; I cu l ture  f rom 
each group was t e r m i n a t e d  a t  in te rva ls  of 24 h ; 2 h before  
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Number of cells in cultures stimulated with PHA, anti-? or anti-/* 
(see text). 
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process ing,  0.4 ml  of a so lu t ion  of t r i t i a t e d  t h y m i d i n e  
(5 #c/ml)  (Rad iochemica l  Centre ,  A m e r s h u m )  was added .  
I m m e d i a t e l y  before  process ing,  each  cu l tu re  was t h o r -  
ough ly  mixed  a n d  1 mt  of t he  s a m p l e  r e m o v e d  for w h i t e  
cell c o u n t i n g  ( N e u b a u e r  c h a m b e r )  b y  2 i n d e p e n d e n t  ob-  
servers .  T h e  re s t  of t h e  cu l t u r e  was  cen t r i fuged ,  t h e  super -  
n a t a n t  d i sca rded  a n d  t h e  ceils w a s h e d  in  H a n k ' s  B .S .S .  
T h e  cells were t h e n  processed  as for  c h r o m o s o m e  s tud ies  
(ROTHFELS a n d  SIMONOVITCH B, ARAKAKI a n d  SPARKES~). 

A u t o r a d i o g r a p h i e s  were p r e p a r e d  b y  t he  s t r i p p i n g  f i lm 
t echn ique ,  as desc r ibed  b y  LAJTHA ?. T he  p r e p a r a t i o n s  
were  deve loped  a f t e r  5 d a y s  a n d  s t a i n e d  (GIANNELLI S). 
O n l y  cells showing  a t  l eas t  5 a u t o r a d i o g r a p h i c  g ra ins  
were  scored as label led.  

Results. I n  t h e  f i rs t  g roup  of cu l tu res  t h e  wh i t e  cells 
were g rown  in the  p resence  of p h y t o h e m a g g l u t i n i n  (PHA)  
an t i -  7 a n d  anti-/z an t ibod ies .  I n  t h e  e x p e r i m e n t  s h o w n  in 
t h e  F igure ,  0.4 ml  oI an t i -7 ,  0.4 ml  of a n t i - p  or  0.4 m l  of 
P H A  d i l u t ed  1 :8  were  a d d e d  to  e a c h  cu l tu re .  A t  t i m e  0 
each  g roup  of cu l tu re s  c o n t a i n e d  a b o u t  300 w h i t e  cell~ 
for  1 m m  s. The  cu l tu re s  were t e r m i n a t e d  a t  2, 48, 72, 96 
a n d  168 h. T h e  n u m b e r  of t h e  cells in  each  g roup  of cul- 
t u r e s  d r o p p e d  d u r i n g  t h e  f i r s t  48 h ;  l a t e r  t h e  n u m b e r  of 
cells inc reased  in  t h e  cu l tu re s  s t i m u l a t e d  w i t h  P H A  a n d  
an t i -  7 a n t i b o d y ,  b u t  dec reased  r ap i d l y  in t he  cu l t u r e s  
s t i m u l a t e d  w i t h  a n t i - p  a n t i b o d y .  T h e  t r a n s f o r m a t i o n  of 
l y m p h o c y t e s  to  b l a s t  cells was  obse rved  in t h e  cu l tu re s  
s t i m u l a t e d  w i t h  P H A  a n d  w i t h  an t i - an t i bod i e s .  

The  a u t o r a d i o g r a p h i c  ana lys i s  o n  t h e  D N A  s y n t h e s i s  
c o n f i r m e d  t h a t  P H A  a n d  a n t i - 7  h a d  a s t i m u l a t i n g  ac t ion  
on  t h e  cells;  in  fac t ,  i n  t he  cu l t u r e s  s t i m u l a t e d  b y  P H A ,  
4, 29, 47 a n d  16% of t h e  cells were  label led  a t  d a y  2, 3, 
5 a n d  7. I n  t h e  cu l tu res  s t i m u l a t e d  w i t h  an t i -  F, 3 a n d  
6 .6% of t h e  ceils were found  to be label led  a t  day  4 a n d  7 
(see T a b l e  I). 

Table I 

T h e  an t i - / ,  a n t i b o d y  d id  n o t  seem to  i n d u c e  t r a n s f o r m a -  
t i on  a n d  s y n t h e s i s  of D N A ;  t h i s  n e g a t i v e  r e su l t  was  con-  
f i rmed  in o t h e r  series of e x p e r i m e n t s .  F u r t h e r  i nves t i ga -  
t ions  were  ca r r ied  o u t  w i t h  an t i -y  a n t i b o d y .  Tab le  I I  
shows  t h e  r e su l t s  o b t a i n e d  b y  t r e a t i n g  t h e  w h i t e  cells 
u n d e r  3 cond i t ions ,  in  a n  a t t e m p t  to  i n v e s t i g a t e  t h e  
d y n a m i c s  of t h e  t r a n s f o r m a t i o n  process .  (1) I n  t h e  f i r s t  
ser ies  of cu l t u r e s  0.4 of an t i -  7 was  a d d e d  to  each  cu l ture .  
(2) I n  t h e  second  series t he  cells were  s t i m u l a t e d  w i t h  
0.2 m l  of an t i - y ;  a f t e r  72 h a n o t h e r  0.2 ml  of an t i -  7 was  
a d d e d  to  each  cu l ture .  (3) 1 vol. of the  suspens ion  of 
w h i t e  cells was  m i x e d  w i t h  2 vol.  of anti-~,; t h e  m i x t u r e  
was  i n c u b a t e d  a t  37 °C for  30 min ,  t h e n  t h e  cells were  
w a s h e d  3 t i m e s  a n d  r e s u s p e n d e d  in subcu l tu re s .  

As s h o w n  in T a b l e  I I ,  i t  a p p e a r s  t h a t  t h e  % of ceils 
wh ich  syn thes i zed  D N A  was s imi la r  in each  series of 3 
cu l tures .  

Discussion. As o t h e r  i n v e s t i g a t o r s  h a v e  r e p o r t e d ,  hu -  
m a n  p e r i p h e r a l  l y m p h o c y t e s  t r e a t e d  in v i t r o  w i t h  P H A  
are  t r a n s f o r m e d  to  b l a s t  cells a n d  s y n t h e s i z e  D N A  
(MAcKINNEN et  al. ~, COOPER et  al. ~°, HAY'HOE a n d  
QUAGLINOn). The  p r e s e n t  d a t a  d e m o n s t r a t e  t h a t  a 
s imi l a r  effect  m a y  be  o b t a i n e d  b y  t r e a t i n g  h u m a n  lym-  
p h o c y t e s  in  v i t r o  w i t h  a n  a n t i b o d y  specif ic  a g a i n s t  t h e  
h e a v y  c h a i n  of 7G-globul in .  T h e  t r a n s f o r m a t i o n  a n d  t h e  
s y n t h e s i s  were  i nduced  on ly  w h e n  t he  an t i -  7 a n t i b o d y  
was used  in  h i g h  c o n c e n t r a t i o n .  

B y  c o m p a r i s o n  w i t h  P H A  the  induc t ion ,  as j u d g e d  b y  
t h y m i d i n e  i nco rpo ra t i on ,  was delayed.  However ,  t r a n s -  
f o r m a t i o n  a n d  s y n t h e s i s  of D N A  were no t i ced  e v e n  w h e n  
t h e  l y m p h o c y t e s  were lef t  in  c o n t a c t  w i t h  t he  a n t i -  7 
a n t i b o d y  for  30 ra in  only.  T h e  l a t t e r  r c su l t  is s imi la r  to  
t h a t  o b t a i n e d  b y  SELL et  al.2, us ing  r a b b i t  l y m p h o c y t e s  
in  t he  presence  of a n t i a l l o t y p e  sera.  

The  fa i lure  to  i nduce  t r a n s f o r m a t i o n  a n d  syn thes i s  of 
D N A  w i t h  a n  an t i - l ,  a n t i b o d y  m a y  be  due  e i t h e r  to  t h e  
f ac t  t h a t  p e r i p h e r a l  l y m p h o c y t e s  do  n o t  re lease  ~,M- 
g lobul in ,  or  to  t he  f ac t  t h a t  t h e  a n t i b o d y  used was  n o t  
s t r o n g  enough .  F u r t h e r  i nves t i ga t i ons  are  b e i n g  u n d e r -  
t a k e n  to  c la r i fy  t h i s  p rob lem.  

0-2 24 48 96 168 h 

PHA 0 4 29 47 16 
Anti- 7 0 0 0 3 6.6 
Anti-/z 0 0 0 0 0 

Zusammen/assung. E s  k o n n t e  gezeig t  werden ,  dass  s ich 
mensch l i che  pe r iphe re  L y m p h o z y t e n ,  m i t  A n t i k g r p e r  
gegen die H - K e t t e n  des  y -Globul ins  b e h a n d e l t ,  in  L y m -  
p h o b l a s t e n  u m w a n d e l n  lassen u n d  dass  sic in v i t r o  D N A  
syn the t i s i e r en .  

Number of cells (expressed as %) incorporating tritiated thymidine 
in vitro. The cells were stimulated with phytohemagglutin (PHA), 
antibody against the heavy chain of 7G-globulin (anti-y) or antibody 
against the heavy chain of ))M-globulin (anti-/*). 
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Table II 

0-2 72 96 120 144 168 h 

(1) Anti-y 0.4 ml 0 0.5 1.5 5 8 3 
(2) Anti- 7 0.2 ml 0 1.0 0 5.5 5.5 
(then 0.2 ml after 72 h) 
(3) Anti- 7 0.4 ml 0 1.5 0 2 6 2.5 
(for 30 rain) 

Number of cells (expressed as %) incorporating tritiated thymidine 
jn vitro after stimulation with anti-~' serum. 
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