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Diploid strain Triploid strain 

No. of Mean with standard No. of 
experi- error experi- 
ments ments 

Mear~ deviation Probabi- 
of the triploid lity of er- 

Mean with standard strain from the for in % 
error diploid one in % (t-test) 

Weight of I00 larvae in mg 7 180.7 4- 1.78 7 

Dry weight/100 g net weight 7 16.4 4- 0.118 7 

Nucleic acid content/100 g dry weight 7 5.81 4- 0.077 7 

RNA eontent~100 g dry weight 7 5.59 4- 0.055 7 

DNA eontent]100 g dry weight 7 0.237 4- 0.578.10 -z 7 

164.8 4- 1.01 -- 9.6 > 0.1 

15.8 4- 0.086 -- 3.8 > 0.1 

5.77 4- 0.064 -- 0.69 ca. 50 

5,53 4- 0.055 - -  1.08 ca. 50 

0.272 4- 0.499.10 -~ + 14.44 > 0.1 

ones obvious ly  s t a r t s  a t  the  level of nucleic acids.  A more  
de ta i l ed  pub l i ca t ion  is in t he  p ressL  

Zusammen]assung. Beim t r ip lo iden  Drosophila-Stamm 
FMd, y31a scS dm B/y 2 s c w  ~ ec. = ist  der  D N S - A n t e i l  an 
der  fe t t f re ien  Trockenmasse  wesent l ich  h6he r  als be im 
dip lo iden  S t a m m  ,Berlin normal,. Der  R N S - A n t e i l  an 
der  fe t t f re ien  Trockenmasse  s t i m m t  in be iden  StAmmen 
tiberein.  Es  wi rd  d iskut ie r t ,  dass  die 2 Genome  der  
d ip lo iden  Drosophila offens icht l ich  e t w a  ebenso  ak t iv  
s ind wie die 3 Genome der  t r ip loiden.  DrosopM~a verf i igt  

also o f fenbar  fiber e inen Regu la t i onsmechan i smus ,  der  
die R N S - K o n z e n t r a t i o n  t ro t z  un te r sch ied l i chen  D N S -  
Geha l t s  k o n s t a n t  h/ilt.  

R. FAHRIG a n d  F. ANDERS 

Genetisches Institut der Justus-Liebig- Universitiit, 
6300 Gieflen (Germany), 16th November 7966. 
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On the Multiple Sex-Chromosome Mechanism 
in T r a p e z o n o t u s  a r e n a r i u s  L .  (He terop tera ,  

Lygaetdae) 
Multiple  s ex -ch romosome  m e c h a n i s m s  have  been de- 

scr ibed in n u m e r o u s  species of He te rop te ra .  However ,  
on ly  a few e x a m p l e s  of such a m e c h a n i s m  have  been  
r epor t ed ,  which  occur  besides  a s imple  s ex -de t e rmin i n g  
m e c h a n i s m  of t he  X X : X Y  or  X X : X O  t y p e  1. The  pres-  
e n t  communica t ion ,  giving an  accoun t  of meiosis  in 
Trapezonolus arenarius L., is a con t inua t ion  of t he  
a u t h o r ' s  obse rva t ions  a b o u t  ch romosome  cy to logy  2. 

Tes tes  of spec imens  col lected in the  envi rons  of Olsz tyn  
were d issec ted  o u t  in 0.6% saline and  aceto-orceine  
squashes  were  made.  The Figures  have  been d rawn  wi th  
a X 15 c a m e r a  lucida eye-piece and  × 100 oil immers ion  
object ive ,  g iving a magni f i ca t ion  of × 2400. 

The  c h r o m o s o m e  c o m p l e m e n t  in t h e  spe rma togon ia l  
m e t a p h a s e  p la tes  of individuals  w i th  a s imple  sex-de ter -  
min ing  m e c h a n i s m  shows 16 ch romosomes  (~Sgure 1). 
T h e y  compr ise  12 large a n d  4 smal l  unequa l  size e lements .  
The  smal les t  2 e l emen t s  are  a pa i r  of m-chromosomes .  
The  r emain ing  2 of t he  l a s t -men t ioned  4 e l ement s  repre-  
sen t  t h e  X and  Y chromosomes .  The  m-ch romosome  pa i r  
and  the  X and  Y ones are a t  th is  s tage  de tec tab le  f rom 
the  au tosomes  on ly  by  the i r  he t e romorph i c  s t ruc tu re .  The  
h e t e r o p y c n o t i c  cha rac t e r  of t h e  se~-chromosomes  is j u s t  
seen in  t h e  s p e r m a t o c y t e s  in wh ich  t h e y  are  tound ,  a t  
f i rs t  s epa ra t ed  (Figures 2 and  3), t h e n  associa ted  (Figure 
4), t o g e t h e r  w i th  t he  m-ch romosome  pa i r  a t  t he  cen t re  
of the  au to soma l  e l ement s  which  fo rm a r ing a round  
them.  

Dur ing  the  s tud ies  the  a u t h o r  h a p p e n e d  to  examine  an  
ind iv idua l  which  was  found  to  differ  m a r k e d l y  in  i ts  
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Figs. 1-4. Meiosis of a single sex-determining mechanism of X-Y 
type (sex-chromosomes shown in black). Figs. 5-14. Meiosis of a 
nmltiple sex-chromosome mechanism. 1. Spermatogonial metaphase 
showing 16 chromosomes. 2. Late prophase I. 3. Metaphase L 4. Meta- 
phase II. 5. Spermatogonial metaphase showing 17 chromosomes. 6 
and 7. 2 early prophase I nuclei with 3 sex-chromosomal elements 
each. 8. Prophase I. 10. Metaphase I. 11 and 12. Metaphase II showing 
the sex-pseudotrivatent set in order 'X 1 supernumerary Y' or 'XY  1 
supernumerary'. 13 and 14. Metaphase II showing the sex-pseudo- 

trivalent set in order 'X Y 1 supernumerary', 
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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 .  

M. MIKOLAJSKI 

Zoology Department, Agricultural University, Otsztyn 
(Poland), 17th October 1966. 
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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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