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Because  of t h e  need  to  b r i n g  o u t  t h e  de ta i l s  of c e r t a i n  
of t h e  l a rge r  c h r o m o s o m e  pairs ,  F igu res  1 a n d  2 were  
p r i n t e d  in such  a w a y  as  to  e m p h a s i z e  t h e  6 or  8 l a rges t  
b iva l en t s .  As a resul t ,  t h e  smal le r  m i c r o c h r o m o s o m e s  do  
n o t  a p p e a r  in  t he se  p h o t o g r a p h s .  I t  was, however ,  poss ible  
to  c o u n t  37-40  b i v a l e n t s  in  these  sp reads  w h e n  v iewed  
t h r o u g h  t h e  microscope .  

T h e  op in ion  t h a t  c h r o m o s o m e s  2 a n d  3 are  i n v o l v e d  in 
t h i s  a b n o r m a l  c o n f i g u r a t i o n  was  a r r i v e d  a t  t h r o u g h  care-  
ful e x a m i n a t i o n  of t h e  q u a d r i v a l e n t  as  f o u n d  in severa l  
b i rds  a n d  b y  c o m p a r i s o n  w i t h  t h e  n o r m a l  meio t ic  comple-  
m e n t .  T h e  a s s u m p t i o n  was  m a d e  t h a t  whi le  some re- 
a r r a n g e m e n t  of c h r o m o s o m a l  m a t e r i a l  ha s  occu r red  as a 
r e su l t  of t h e  t r a n s l o c a t i o n  all m a c r o c h r o m o s o m e s  are  st i l l  
p r e s e n t  in  a b n o r m a l  b i rds .  W i t h  t h i s  a s s u m p t i o n  in mind ,  
i t  was  poss ib le  to  i d e n t i f y  4 of t h e  m a c r o c h r o m o s o m a l  
b i v a t e n t s  ( ch romosomes  1, 4, 5 a n d  6). C h r o m o s o m e  1 was 
iden t i f i ed  on  t h e  bas is  of ove ra l l  l e n g t h  a n d  c h i a s m a t a  
f r equency .  C h r o m o s o m e s  4 a n d  5 were iden t i f i ed  b y  com- 
pa r i son  w i t h  n u m b e r  1 (each be ing  less t h a n  ha l f  t he  
l e n g t h  of t h e  l a rges t  e lement ) ,  a n d  b y  t h e i r  a p p e a r a n c e  as 
e i t he r  O- or  f igure-8-shapes .  C h r o m o s o m e  6 was iden t i f i ed  
b y  i ts  size r e l a t ive  to  c h r o m o s o m e s  4 a n d  5 a n d  b y  i ts  
O - s h a p e d  a p p e a r a n c e .  Since c h r o m o s o m e s  1, 4, 5 a n d  6 
were  p r e s e n t  in  t h e i r  n o r m a l  b i v a l e n t  c o n d i t i o n  i t  was  
conc luded  t h a t  c h r o m o s o m e s  2 a n d  3 were  assoc ia ted  in  
t h e  q u a d r i v a l e n t .  

I t  h a s  n o t  been  poss ible  to  m a k e  a precise  d e t e r m i n a -  
t ion  of wh ich  a r m s  of t h e  2 c h r o m o s o m e s  are  i n v o l v e d  in 
t h e  e x c h a n g e  no r  of t h e  e x t e n t  of t h e  t r an s l oca t i on .  How-  
ever,  b a s e d  o n  s t u d y  of t h e  m i t o t i c  ch romosomes ,  we 
bel ieve  t h a t  t he  s h o r t  a r m  of c h r o m o s o m e  2 a n d  t h e  long  
a r m  of c h r o m o s o m e  3 h a v e  e x c h a n g e d  ma te r i a l .  I t  also 
a p p e a r s  t h a t  t h e  c h r o m o s o m a l  s e g m e n t s  e x c h a n g e d  are  
s imi la r  in  l eng th .  

T h i s  is t h o u g h t  t o  be  t h e  f i r s t  s p o n t a n e o u s  c h r o m o s o m a l  
t r a n s l o c a t i o n  to  be  d e m o n s t r a t e d  in  t h e  domes t i c  fowl. 
B y  s t u d y i n g  t h e  ef fec t  of t h i s  t r a n s l o c a t i o n  t o g e t h e r  w i t h  
t h e  X - r a y  i nduced  t r a n s l o c a t i o n  b e t w e e n  c h r o m o s o m e s  
1 a n d  2 desc r ibed  ear l ier"  i t  shou ld  now be  poss ible  to  
e s t ab l i sh  a r e l a t i onsh ip  b e t w e e n  3 of t h e  6 k n o w n  l inkage  
groups  of t he  fowl a n d  t h e i r  r e s idua l  ch romosomes .  I f  
such  r e l a t i onsh ip s  c an  be  e s t ab l i shed  t h e  v a l u e  of t h e  
domes t i c  fowl as a n  e x p e r i m e n t a l  a n i m a l  in  gene t ic  
s tud ie s  shou ld  be  e n h a n c e d ,  F u r t h e r ,  s ince t h e  c h r o m o -  
soma l  a b e r r a t i o n  here  desc r ibed  ha s  b e e n  i so la ted  in t h e  
h o m o z y g o u s  c o n d i t i o n  i t  m a y  be  of some v a l u e  in com-  
merc ia l  b r e e d i n g  o p e r a t i o n s  7,s. 

Rdsumd. L a  p r e m i e r e  t r a n s l o c a t i o n  c h r o m o s o m i q u e  
s p o n t a n 6 e  observ6e  chez  le coq d o m e s t i q u e  i m p l i q u e  u n  
6change  r6c ip roque  e n t r e  les c h r o m o s o m e s  2 e t  3. 
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S o m e  Considerations on the Evolution of the Karyotype of Mtcrochiroptera 

Accord ing  to  p r ev ious  works  of MATTHEY a n d  B o r E r  x, 
a n d  of B o v ~ Y  ~, c h r o m o s o m a l  e v o l u t i o n  in  C h i r o p t e r a  
follows a R o b e r t s o n i a n  p a t t e r n  n of cen t r i c  fusion.  Since 
new  t e c h n i q u e s  a re  n o w  ava i l ab l e  4, ~ wh ich  c a n  show a 
Iarger  n u m b e r  of morpho log ica l  de ta i l s  t h a n  was  poss ible  
b y  m e a n s  of g o n a d a l  squash ,  I h a v e  m a d e  a n  a t t e m p t  to  
s t u d y  t h e  p r o b l e m  of evo lu t i on  of k a r y o t y p e  in Micro- 
ch i rop t e r a ,  a d d i n g  more  d a t a  a b o u t  t h e  diploid  n u m b e r  of 
species as  y e t  u n r e p o r t e d ,  a n d  i m p r o v i n g  t h e  knowledge  
in  some  species a l r e ady  k n o w n  b y  a d d i t i o n  of some  more  
morpho log ica l  deta i ls .  

A c o m p a r i s o n  b e t w e e n  t h e  k a r y o t y p e s  of 3 Rh ino lo -  
p h i d a e  5-7 p o i n t s  o u t  t h e i r  morpho log ica l  s imi l a r i t y  
(Figure  1). A n  e x a m p l e  of cen t r i c  fus ion c a n  be  d r a w n  
f rom a c o m p a r i s o n  b e t w e e n  t h e  k a r y o g r a m s  of Rhinolophus 
]errumequinum a n d  of R. hipposideros. T h e  dip lo id  n u m b e r  
of these  2 species differs  b y  2 u n i t s  (R. [errumequinum 
2 n = 58; R. hipposideros 2 n = 56), b u t  a pa i r  of la rge  
m e t a c e n t r i c  a u t o s o m e s  is p r e s e n t  in  R. hipposideros a n d  is 
to  be  cons ide red  as b r o u g h t  a b o u t  b y  cen t r i c  fus ion  of 2 
pa i r s  of ac rocen t r i c  large  ch romosomes .  I t  is of some in- 
t e r e s t  to  unde r l i ne  t h a t  t h e  pecu l i a r ly  s h a p e d  ch r om o-  
somes  seen in  R. [errumequinum (2 pa i r s  of sma l l  m e t a -  
cenL-ric c h r o m o s o m e s  a n d  1 pa i r  of ac rocen t r i c  ones  w i t h  a 

h e t e r o c h r o m a t i c  zone) are  p r e s e n t  a n d  morpho log ica l l y  
iden t i ca l  in  t h e  k a r y o t y p e  of R. hipposideros (F igure  2). 

A c o m p a r i s o n  b e t w e e n  t h e  k a r y o t y p e  of 4 Vesper t i l ion i -  
d a e  i n d i c a t e d  t h e  poss ib i l i t y  of cen t r i c  fus ions  (F igure  3) 
in  t h e  e v o l u t i o n a r y  p a t h w a y  of t h i s  f a m i l y  t*o.  T h e  di-  
p loid  n u m b e r  in  these  4 species is a follows: Miniopterus 
schreibersii~, s 2 n = 46 ; Pipistrellus kuhli9 2 n = 44 ; 
P. savii10 2 n = 44; Barbastella barbastellus ~, is:  2 n = 32. 
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Fig. 1. A comparison between the karyotypes of 3 bats  of the genus Rhinolopus: R. lerrumequinum 2n  ,= 58; R. hipposideros 2n ~ 56; 
R. euryale 2n  = 58. Only 1 aploid set and the 2 heterochromosomes are represented. 
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Fig.2. Metaphase of a somatic cultured celt (spleen) of R. hippo- 
sideros c~ ; 1 indicates the large metacentric autosomes originated by a 
eentric fusion; * indicates the acroeentric chromosomes with an 
heteroehromatic zone. Magnification line at the bot tom of the picture 
lOu.  

N e v e r t h e l e s s ,  t h e  n u m b e r  o f  a u t o s o m i c  a r m s  n is  t h e  s a m e  
i n  a l l  t h e  spec ies ,  t h e  r e a s o n  fo r  t h i s  b e i n g  t h a t  t h e  l a r g e  
m e t a c e n t r i c  c h r o m o s o m e s ,  w h i c h  I c o n s i d e r  a s  f o r m e d  b y  
p r o g r e s s i v e  c e n t r i c  f u s i o n s  o f  n e w e r  a n d  n e w e r  a c r o c e n t r i c  
c h r o m o s o m e s ,  a r e  i n c r e a s i n g  in  n u m b e r :  2 p a i r s  in  M i n i -  
op terus ,  3 p a i r s  i n  P i p i s t r e l l u s ,  9 p a i r s  in  Barbas te t la .  I n  
a d d i t i o n ,  t h e  4 k a r y o g r a m s  d i s p l a y  s o m e  p e c u l i a r  m o r p h o -  
l og i ca l  i d e n t i t i e s :  e a c h  o f  t h e  4 s p e c i e s  d i s p l a y s  a p a i r  o f  
m e t a c e n t r i c  m i d d l e - s i z e d  c h r o m o s o m e s  (2 t*) a n d  2 p a i r s  o f  
p u n c t i f o r m  ones .  I n  2 s p e c i e s  of  P i p i s t r e l l u s  I p o i n t e d  o u t  
a p a i r  o f  a c r o c e n t r i c  c h r o m o s o m e s  w i t h  a n  h e t e r o c h r o m a t i c  
zone ,  w h i c h  w e r e  m o r p h o l o g i c a l l y  s i m i l a r  in  t h e  k a r y o g r a m  
of  t h e  2 spec i e s .  

Fig.4. Somatic inethaphases of cultured cells (spleen) of P. kuhli 
(A, on top) and of B. barbastellus (B, at the bottom). Both cases are 
~ ;  X indicates the heterochromosome X; * indicates the acrocentrie 
autosomes with heterochromatine. Magnification line on top of the 
pictures 10/z. 
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'rtnhltA .n  AA = . A X e . . . . . .  li. 
Miniopterus schreibersii 
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Pipistretlus kuhti 

Pipistrellus savii 

Barbastella barbastellus 
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Fig. 3. A comparison between the karyotypes of 4 Vespertilionidae: Miniopterus schreibersii 2n = 46; Pipistrellus kuhli 
2n = 44; Barbastella barbastdlus 2n = 32. Only I aploid set and the 2 heterochromosomes are represented. 

2n = 44; P. savii 

A recent work of B.DuLIC et al. 1. further supports the 
hypothesis of evolution by centric fusion in the Micro- 
chiropteran karyotype. The authors report tha t  in Nycta- 
lus noctula the diploid number is 2n = 42 but the amount  
of autosomic arms is still 50. In fact there are 4 pairs of 
large metacentric autosomes. Moreover DULIC identifies 
all the morphologically peculiarly shaped chromosomes 
which I found in the 2 species of Pipistrellus, besides the 
morphological identities which I reported in Vespertilio- 
nidae. 

In conclusion, we may therefore think tha t  the chromo- 
mic mutat ion mechanism of centric fusion is implied in 
the evolution of karyotype in Microchiroptera. 

Riassunto. L'esame condotto dall 'Autore sul cariotipo 
di 7 Microchirotteri (3 Rinolofidi e 4 Vespertilionidi) fa 
ritenere che nell 'evoluzione del cariotipo di questo sottor- 
dine sia implicato il fenomeno robertsoniano di fusione 
centrica. 
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ACTUALITAS 

Li fe -Span  and M e m b r a n e  Propert i e s  of Erythrocytes  

The experimental  data  showing tha t  in mature erythro- 
cytes there is no synthesis of enzymes and tha t  their 
enzymatic activities have, at  different rates, an exponen- 
tial decay during their life-span, have been reviewed :-4 
and it  seems very probable tha t  the life of the erythrocyte 
is primarily limited by the depletion of glycolytic enzymes. 

Recent  studies, however, on the membrane components 
of erythrocytes suggest tha t  even slight changes in the 
physicochemical properties of the membrane have an im- 
por tant  effect on the life-span of red blood cells. Internal,  
as well as external factors, can be responsible for the 
membrane change and ult imately for the erythrocyte 
removal from the circulation. 

The negative charge on the erythrocyte surface is due 
to the carboxyl group of sialic acid 5-~ and, according to 
HAYDON and SEAMAN s, probably also to the a-carboxyl 
group of a protein-bound amino acid. Sialic acid is a 
component of a glycoprotein located on the red cell 
membrane 9-z:, and i t  would seem, following MORA- 
WIECKI'S proposal :* consonant with WINZLER'S et al. 
results :3, tha t  the lipophylic portion of this glycoprotein 
is associated with the lipid bimolecular leaflet layer of the 
membrane,  while the remaining hydrophylic portion 
emerges into the aqueous environment  of the cell. There 
are, however, several considerations based on the electro- 
phoretic behaviour of erythrocytes, strongly suggesting 


