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in th is  s tudy.  The p a t t e r n  of the  neurosecre to ry  sys t em 
of the  ba rk  bug Halys dentatus (He te rop te ra :  Pen ta -  
tomidae)  s tud ied  here resemble  grossly o the r  he te rop te -  
tans.  Some new features  have  been observed  in the  above 
species, so far as the  s torage and release organ of A-cell 
NSM, is concerned.  

Al though  10-12 nerve  fibres only f rom A-cells of the  
brain  inne rva te  the  aortal  wall, a large a m o u n t  of mate-  
rials are general ly visible in it. W h e t h e r  such a large 
a m o u n t  of mater ia l  could be s tored Jn the  s ingle- layered 
aortal  walD or its intercel lular  spaces ~, is a m a t t e r  of 
fur ther  inves t igat ion,  to es tabl ish  any  conclusion.  The 
presen t  observa t ions  show t h a t  the  mater ia l s  are ne i ther  

s tored  in the  aor ta l  wall  nor  in its intercel lular  spaces, 
bu t  remain  confined to  the  axons  (Figure), and  the  aor ta l  
wall s imply  serves  as a f r amework  for t he  axons.  This  
observa t ion  is in congruence  wi th  t he  e lectron microscope 
s tudy  7, which showed t h a t  the  axonal  endings  of the  
neurosecre to ry  axons  are themse lves  the  s torage and  
release organs of the  NSM in diverse groups of animals .  

Fur the r ,  the  neurosecre to ry  axons  have  been  observed  
to divide and sub-d iv ide  a t  the i r  dis ta l  ends (Figure), 
forming  a dendr i t eq ike  p a t t e r n  wi th in  the  aor ta l  wall. 
Earlier ,  JOHNSON s has also suggested t h a t  the  neuro-  
secre tory  axons  in aphids  divide and  di rec t ly  supply  the  
tissues, t hey  influence. However ,  the  significance of t he  
division of axons  is no t  clear. I t  is p robable  t h a t  it  helps  
to increase the  s torage capac i ty  of the  handfu l  of neurones  
from A-cells and the i r  area of release 9. 

Zusammen/assung. Neurosekre tor isches  Mater ia l  kann  
in der  "Wand der  Aor ta  eines Insek ts  nachgewiesen  wer- 
den. Das Material  be f inde t  sich dor t  ausschliessl ich in den 
sich verzweigenden  Axonen  der NS-Zellen.  
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A po r t i on  of the  a o r t a l  wall  u n d e r  oil immers ion  showing  divis ion 
a n d  subdiv is ions  of NSM-loaded  axons  (arrows).  (PAVB,  in situ.) 
• 800. 
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Sex Chromat in  in an Austral ian Marsupia l  P e r a m e l e s  n a s u t a  Geoffroy,  1804 

Sex ch roma t in  has been repor ted  in a wide var ie ty  of 
female mammals ,  including apes, lions, cat t le ,  sheep, pigs 
and  m a n L  I ts  significance was originally recognized by 
BARR and  BERTRAM 2 in female cat  neurons.  In  the  Vir- 
ginian opossum (Didelphis marsupialis) and  a Brazi l ian 
opossum (Philander opossum) Barr  bodies  (sex ch roma t in  
masses) are p resen t  in in te rphase  nuclei of bo th  males  
and females bu t  those of the  female are larger t h a n  those  
of the  male a-5. 

In  the  Aust ra l ian  long-nosed band icoo t  Perameles na- 
suta male and female gonadal  t issue has a diploid com- 
p l emen t  of 14 c h r o m o s o m e s  In  the  adul t  females  one 
of the  X chromosomes  is e l iminated  f rom mos t  somat ic  
tissues. In  male adul t s  the  Y ch romosome  is e l imina ted  6 7. 
However  adul ts  of bo th  sexes have  12 au tosomes  and 
bo th  sex chromosomes  in corneal  ep i the l ium s. 

Sex ch roma t in  has been s tudied  ex tens ive ly  in ocular 
t issues and is easily recognized in the  epi thel ial  cells of 
the  cornea 9. This s tudy  was unde r t aken  to  see if a nuclear  
sex difference occurred in corneal  epi thel ial  cells of long- 
nosed bandicoots .  

Material and methods. 5 females and 6 males  of the  long- 
nosed band icoo t  Perameles nasuta Geoffroy t r apped  in the  
Sydney  dis t r ic t  of New South  Wales  were killed wi th  an 

overdose of ether .  Bo th  eyes were r emoved  from all ani- 
mals and fixed immed ia t e ly  in 95% ethanol .  Slides of 
corneal  epi thel ial  ceils were p repa red  by  a modi f ica t ion  
of the  t echn ique  of FREGDA 1~ 12--24 p repa ra t ions  were 
examined  f rom each animal.  P repa ra t ions  were made  
p e r m a n e n t  according to CONGER and FAIRCHILD 11. 
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T h e  f o l l o w i n g  c r i t e r i a  w e r e  a d h e r e d  t o  in  t h e  e x a m i n a -  
t i o n  of  al l  p r e p a r a t i o n s .  (1) Cel ls  o f  t h e  f o l l o w i n g  ca t e -  
go r i e s  w e r e  e x c l u d e d  f r o m  t h e  d a t a :  (a) t h e  m a n y  d e g e n -  
e r a t i v e  cel ls  n o r m a l l y  f o u n d  in  t h i s  t i s s u e ;  (b) d i s r u p t e d  
a n d  f o l d e d  cel ls ;  (c) cel ls  c o n t a i n i n g  n u m e r o u s  h e t e r o -  
c h r o m a t i c  bod i e s .  (2) O n l y  cel ls  w i t h  a s ing le  h e t e r o c h r o -  
m a t i c  m a s s  s i t u a t e d  on  t h e  p e r i p h e r y  of  t h e  n u c l e u s  
we re  c o n s i d e r e d  s e x  c h r o m a t i n  p o s i t i v e  12. C o d e d  s l ides  
s e l e c t e d  a t  r a n d o m  were  e x a m i n e d  for  s e x  c h r o m a t i n .  

Results and discussion. E v e r y  p r e p a r a t i o n  of  c o r n e a l  
e p i t h e l i u m  c o n t a i n e d  n u m b e r s  o f  cei ls  s h o w i n g  a d e n s e l y  
s t a i n i n g  c h r o m a t i n  m a s s  o n  t h e  p e r i p h e r y  o f  t h e  n u c l e u s .  
F i g u r e s  1 a n d  2 s h o w  t h i s  in  b o t h  m a l e  a n d  f e m a l e  ceils .  
T h e  s e x  c h r o m a t i n  b o d y  w a s  f r e q u e n t l y  V - s h a p e d  w i t h  
t h e  a p e x  of  t h e  V t o w a r d s  t h e  c e n t r e  o f  t h e  n u c l e u s ;  see  
F i g u r e  3. O c c a s i o n a l l y  i t  c o u l d  be  s e e n  as  a b i p a r t i t e  
s t r u c t u r e  as  in  F i g u r e  4. T h e r e  a p p e a r e d  t o  be  no  g r o s s  
s ize  d i f f e r e n c e  b e t w e e n  t h e  m a l e  a n d  f e m a l e  s e x  c h r o m a t i n  
m a s s e s  ( F i g u r e s  3 a n d  4) as  w a s  d e s c r i b e d  for  t h e  A m e r i c a n  
a n d  B r a z i l i a n  o p o s s u m s  a-5. T h e  c o d e d  s l ides  s e l e c t e d  a t  
r a n d o m  c o n t a i n e d  s e x  c h r o m a t i n  bod ie s .  

I n  t h e i r  s t u d y  of  o c u l a r  t i s s u e  PEDLAR a n d  ASHTON 9 
o b s e r v e d  t h a t  cel ls  c o n t a i n i n g  a s e x  c h r o m a t i n  m a s s  

t e n d e d  to  b e  g r o u p e d  t o g e t h e r .  T h i s  f e a t u r e  w a s  a lso  
n o t e d  in  t h e  b a n d i c o o t  p r e p a r a t i o n s .  

N o  f r e q u e n c y  of  s e x  c h r o m a t i n  w a s  e s t i m a t e d  d u e  to  
t h e  n a t u r e  o f  t h i s  c o n t i n u o u s l y  r e g e n e r a t i v e  t i s s u e .  T h e  
n u m b e r  o f  d e g e n e r a t e  cel ls ,  in  t h e  p r e p a r a t i o n s  m a d e ,  
v a r i e d  a c c o r d i n g  t o  t h e  e x t e n t  of  r e g e n e r a t i o n  a t  t i le  
m o m e n t  o f  d e a t h  o f  e a c h  i n d i v i d u a l  a n i m a l .  I n  t h e  c o d e d  
s l i des  e x a m i n e d  p r e p a r a t i o n s  w e r e  e q u a l l y  f a v o u r a b l e  for  
f i n d i n g  s e x  c h r o m a t i n  p o s i t i v e  cells.  T h i s  e l i m i n a t e d  t h e  
p o s s i b i l i t y  t h a t  t h i s  m a l e  s e x  c h r o m a t i n  m a s s  o c c u r r e d  
a t  a l ower  f r e q u e n c y  t h a n  t h e  f e m a l e  one .  

T h e r e  a p p e a r s  t o  be  n o  r e c o r d e d  i n f o r m a t i o n  o n  s e x  
c h r o m a t i n  in  a n y  A u s t r a l i a n  m a r s u p i a l  spec ies .  I n  t h e  
r e d  k a n g a r o o  (Megaleia ru[a), t h e  e a s t e r n  g r e y  k a n g a r o o  
(Macropus giganteus), t h e  t a m m a r  (Macropus eugenii), t h e  
f a t - t a i l e d  m a r s u p i a l  m o u s e  (Sminthopsis crassicaudata) 
a n d  t h e  b r u s h - t a i l e d  p o s s u m  ( T r i c h o s u r u s  vulpecula) h a i r  
r o o t s  h a v e  b e e n  e x a m i n e d  for  s e x  c h r o m a t i n  la. I n  all  

12 M. M. GRUMBACH and M. L. BARR, Rec. Progr. Hormone Res. 14, 
255 (1958). 

13 S. M. WALTON, unpublished observations. 

Fig. 1. Interphase nuclei of corneal epithelial cells from a m a l e  
bandieoot, 2 of which show a sex chrolnatin mass on the periphery 
of the nucleus. • 600. 

Fig. 3. A male cell enlarged to show the typical shape of the sex 
chromatin. • 3100. 

Fig. 2. Interphase nuclei of female cells. A sex chrolnatin mass can Fig. 4. An enlarged female cell in which the sex chromatin can be 
be seen in 2 cells. • 600. seen as a bipartite structure. • 3100. 
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these  the  presence  of m a n y  he te rochromat i c  bodies  in 
in te rphase  nuclei made  sex ch roma t in  diagnosis impos-  
sible. This  same diff icul ty  was encounte red  in some ra t  
t issues t h a t  con ta ined  numerous  ch romocen t res  14. 

The cur ren t  concept  t h a t  sex ch roma t in  represents  the  
inact ive  X in female in te rphase  nuclei  does not  explain  
t he  presence of a sex ch roma t in  body  in any  male ceils. 
I t  is known to  occur a t  a low bu t  var iable  f requency  in 
appa ren t l y  normal  h u m a n  males  ~2. 

OHNO et al. 4 in t e rp re t  the  ch roma t in  mass  in the  male 
Virginian opossum as represen t ing  the  Y chromosome.  
The size difference be tween  male and  female ch roma t in  
masses  is a t t r i bu t ed  to  the  Iength  of the  X mid Y chro- 
mosomes,  the  X being twice as long as the  Y. 

In  t ). nasuta there  is the  same size re la t ion be tween  
the  X and  Y chromosomes  7, bu t  not,  as men t ioned  earlier 
be tween  the  male and female sex ch roma t in  masses.  If  
one accepts  the  in t e rp re t a t ion  t h a t  the  male sex ch roma t in  
in the  marsupia ls  s tud ied  so far  is the  Y chromosome,  
t h e n  in P. nasuta the  ex t en t  of he te rochromat i za t ion  of 
the  X and Y chromosomes  in in te rphase  nuclei is equi- 
valent .  

In  conclusion since b o t h  male and female corneal  epi- 
thel ial  cells of P. nasuta  conta in  sex chromat in ,  th is  

t issue canno t  be used for nuclear  sexing in th is  animal.  
In  add i t ion  due to its sex ch romosome  an o ma l y  any  
general  conclusions regard ing  the  sex ch roma t in  s i tua t ion  
in o the r  Aust ra l ian  marsupia ls  canno t  be inferred f rom 
this  s t u d y  ~5. 

Rdsumd. La ch romat ine  sexuelle des cellules de l ' epi the-  
l ium corneal  de males et  femelles adul tes  du Marsupial  
aust ra l ien Parmeles nasuta  Geoffroy a 6t6 6tudi6e. Les 
cellules des males comme celles des femelles man i f e s t en t  
l ' exis tence de la ch romat ine  sexuelle dans  le noyau  inter-  
phasique.  II n ' y  a pas de diff6rence de tail le en t re  chro- 
mar ine  sexuelle mMe et  femelle. 
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A 7-Globin-Chain  Mutation in the Hemog lob in  1 

In  a previous work  ~ we have  shown, in agreement  wi th  
o ther  au thors  =,a, t h a t  chicken hemoglobin  (Hb) is not  
homogeneous,  bu t  is composed  of 2 fractions,  easily de- 
t ec tab le  by  e lect rophoret ic  or ch romatograph ic  tech-  
niques. We have  called H b l  the  minor  fraction,  and Hb2 
the  major  one. The 2 hemoglobins  seemed to have one 
globin chain in common,  a, and 2 di f ferent  coun te rpa r t  
globin chains, fl, and ),: thus  the  molecular  ' formula '  of 
H b l  is ~2~, and t h a t  of Hb2 is ~2fi2- 

We have  recent ly  descr ibed the  occasional f inding of 
a ' m u t a n t '  Hb  in the  domest ic  chicken (breed Arbor  
Acres and Vantress)  4. By  rout ine  s ta rch  gel analysis,  a 
cer ta in  n u m b e r  of chickens were found to have  3 H b  
fract ions  ins tead of 2. Crossing expe r imen t  revealed t h a t  
th is  p a t t e r n  corresponds  to a he te rozygous  condi t ion;  
in fact  we could ob ta in  the  segregat ion of 2 homozygous  
groups  of chickens, one group wi th  the  'normal '  Hb  pa t -  
tern,  and the  o ther  wi th  the  ' m u t a n t '  H b  fraction.  The 
p resen t  s tudy  was u n d e r t a k e n  for the  purpose  of ident i-  
fying the  m u t a t i o n  responsible  tor the  appearance  of the  
new hemoglobin  type.  

Materials  and methods. The he te rozygous  cocks and 
hens  were isolated and the i r  eggs collected and incubated.  
The homozygous  ' normal '  and ' m u t a n t '  chickens were 
ident i f ied by  analys ing the  H b  p a t t e r n  of the  h a t ch ed  
chickens 6. The analysis  was carr ied out  by  s ta rch  gel 
e lectrophoresis  a t  p H  8.6, as previously  repor ted  *. 

The pur i f icat ion of the  H b  types  p resen t  in ' normal '  
and  in ' m u t a n t '  chickens,  was achieved by  chromatog-  
r a p h y  on Amber l i t e  CG-50 columns 1. The globin chain 
types  p resen t  in the  to ta l  lysate,  and in purif ied H b  
fractions,  were s tudied  by  s ta rch  gel e lectrophoresis  in 
6 M  urea at  p H  3.6 as previously  r epor ted  1. A new buffer  
sys tem was devised for a be t t e r  charac te r iza t ion  of the  
2 7 globin chains.  I t s  compos i t ion  was the  following: 
0 .2M succinic acid b rough t  wi th  solid Tris  to p H  5.4, 

(Hbl )  of the Domes t i c  Chicken 

di luted 50 t imes  for the  gels and 6 t imes  for the  buffer  
reservoirs.  

Results and discussion. The c lec t rophore t ic  p a t t e r n  of 
the  hemoglobins  under  inves t iga t ion  is p resen ted  in 
Figure 1. The migra t ion  of Hb2 is the  same in the  3 con- 
di t ions considered,  while the  e lec t rophore t ic  mobi l i ty  of 
the  H b l  f ract ions differ in ' normal '  and in ' m u t a n t '  
homozygotes .  In  the  'he te rozygous '  condi t ion,  b o t h  H b l  
types  are p resen t ;  in th is  last  case, the  re la t ive dis t r ibu-  
t ion of the  Hb  fractions,  as de te rmined  by  analysis  of 
the  s ta rch  gel wi th  a ChronIoscan, is H b l  ' m u t a n t '  =~ 
25% , H b l  ' n o r m a l ' - -  25%, H b 2 =  50% . 

The hemoglobins  f rom 'normal '  and  ' m u t a n t '  chickens 
have  been  purif ied on Amber l i te  CG-50 columns.  As pre- 
viously repor ted  1, this  resin allows the  separa t ion  of H b l  
f rom Hb2;  moreover  H b l  can be separa ted  in to  2 frac- 
t ions, which we have  called H b l  and H b l a :  despi te  the i r  
d i f ferent  ch romatograph ic  behaviour ,  the  2 fract ions have  
been shown to  have  the  same e lec t rophore t ic  ulobi l i ty  

1 A. BARGELLESI, C. CALLEGARINI and F. CONCONI, Experientia 
(in press). 
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6 The crossing experiments, using heterozygous cocks and hens, 
gave a total of 314 hatched chickens, distributed as follows: 
Homozygous 'normal' = 100, heterozygous = 155, and homo- 
zygous 'mutant' - 59. No explanation can be given up to now, 
for the unexpectedly low number of the homozygous 'nmtant' 
chickens, as the post-hatching development of the 'mutants' 
seems to be normal. 


