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On the Chromosomic Polymorphism of R a t t u s  ra t tus  L. A Study on West-European Populations 

D u r i n g  t h e  l a s t  y e a r  t h e  a m o u n t  of i n f o r m a t i o n  o n  
c h r o m o s o m i c  p o l y m o r p h i s m  of  Rat tus  rattus L. h a s  
g r e a t l y  increased .  These  c o n t r i b u t i o n s  h a v e  p r o v e d  t h a t  
S o u t h - E a s t - A s i a n  p o p u l a t i o n s  of Rat tus  rattus are  cha rac -  
t e r i zed  b y  a g e n o m e  w i t h  42 c h r o m o s o m e s  (YoSIDA e t  
al.a,~, yoNGS) whereas  Aus t r a l i an ,  New Z e a l a n d  (Yo- 
SIDA et  al.~,4), I t a l i a n  (CAPANNA et  al.S. s) a n d  S o u t h -  
A m e r i c a n  (BIANCHI e t  al.~) p o p u l a t i o n s  are  c h a r a c t e r i z e d  
b y  a d ip lo id  n u m b e r  2n = 38. T h e  d e c r e m e n t  of t h e  
n u m b e r  of c h r o m o s o m e s  is due  to  2 cen t r i c  fus ions ;  o t h e r  
c h r o m o s o m i c  changes  (per icent r ic  invers ion)  a p p e a r  to  
c o m p l i c a t e  t h e  p h e n o m e n o n  e. 

Some  v e r y  i n t e r e s t i n g  d a t a ,  w h i c h  s t i l l  need  t a x o n o m i c  
c la r i f ica t ion ,  a re  t hose  o b t a i n e d  f r o m  t h e  v e r y  r e c e n t  
o b s e r v a t i o n s  of GROPP e t  al.s a n d  of BADR a n d  ]~ADR s. 
These  a u t h o r s  h a v e  o b s e r v e d  a c o h a b i t a t i o n  of i n d i v i d u a l s  
w i t h  d i f f e r en t  genomes  in t h e  p o p u l a t i o n s  t h e y  s tud ied  
in N o r t h e r n  T h a i l a n d  a n d  in  E g y p t .  GROPP e t  al.S h a v e  
obse rved  d ip lo id  n u m b e r  2n = 42, 44, 46 a n d  48 in 
T h a i l a n d ,  whe reas  BADR a n d  BADR 8 found  2n = 38 a n d  
2n ---- 42 in  E g y p t .  

R e c e n t l y  YONG 10 h a s  r e p o r t e d  in  t h i s  j o u r n a l  a n  
i n d i v i d u a l  w i t h  a 41 c h r o m o s o m e s  c o m p l e m e n t  w i t h  

on ly  1 R o b e r t s o n i a n  fusion.  Th i s  i n d i v i d u a l  was  f o u n d  
in  a M a l a y a n  p o p u l a t i o n  w h i c h  h a d  b e e n  s t u d i e d  3 for  
a long  t i m e  a n d  w h i c h  h a d  a l w a y s  b e e n  c h a r a c t e r i z e d  
b y  a d ip lo id  n u m b e r  2n = 42. 

A t  t h i s  p o i n t  i t  seems  to  us  co r rec t  to  r e p o r t  t h e  d a t a  
of o u r  r e sea rch  c o n c e r n i n g  th i s  i n t e r e s t i n g  p r o b l e m  of 
c h r o m o s o m i c  p o l y m o r p h i s m .  

W e  h a v e  s tud ied  t h e  k a r y o t y p e  of d i f f e ren t  E u r o p e a n  
p o p u l a t i o n s  of Rat tus  rattus b y  m e a n s  of t h e  bone  m a r r o w  
t echn ique ,  cons ide r ing  bes ides  t h e  morpho log ica l  cha rac -  
te r i s t ics  of  t h e  d i f f e ren t  p o p u l a t i o n s  a lso t h e i r  subspec i f ic  
s y s t e m a t i c  pos i t ions .  These  r e su l t s  are  g iven  in t h e  Tab le .  

T h e  f i r s t  p o i n t  t h a t  t h e s e  d a t a  show is t h a t  t h e r e  is 
no  r e l a t i on  b e t w e e n  subspec i f ic  d iv i s ion  a n d  t h e  ch a r ac -  
te r i s t ics  of t h e  genome.  As  a m a t t e r  of fact ,  t h e  e n t i r e  
W e s t - E u r o p e a n  p o p u l a t i o n  we s t u d i ed  h a s  2n ---- 38, b o t h  
for  i n d i v i d u a l s  r e fe rab le  to  t h e  subspec ies  / rugivorus  
Raf inesque  as  for  t h e  alexandr inus  Geoff roy  a n d  rattus L. 
Moreover  o u r  o b s e r v a t i o n s  d id  n o t  give ev idence  of a n y  
morpho log ica l  d i f ferences  in  t h e  k a r y o t y p e .  As a m a t t e r  
of fact ,  t h e  2 pa i r s  of t h e  sma l l  s u b t e l o c e n t r i c  c h r o m o -  
somes  (Nos. 12 a n d  17 of our  k a r y o g r a m  s) w h i c h  we de-  
sc r ibed  in  o u r  p r e v i o u s  noteS. 6, a n d  w h i c h  c h a r a c t e r i z e  

Karyotypes of black rats from different popu- 
lations: SS I, Latium; CH 2, Switzerland; 
FR5, France; SD2, Sardinia; UK 1, England. 
Arrows indicate the characteristic chromo- 
somes of the karyotype, i.e. the 2 large 
metacentries and the small submetaeentrics. 
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Country Place No. of specimens Subspecies Diploid 
c~ ~ number 

Italy Toscana Giglio 5 9 /rugivorus Raf. 2n = 38 
Giannutri 11/ 9 alexandrinus Geoff. 2n = 38 
Maremma 9 7 ]rugivorus Raf. 2n = 38 

Lazio Roma 1 3 ]rugivorus Raf. 2n = 38 
S. Severa 1 - ]rugivorus Raf. 2n = 38 
Fiumicino - 1 alexandrinus Geoff. 2n = 38 
Nemi - 1 alexandrinus Geoff, 2n = 38 

Sardegna Caprera 3 1 alexandrinus Geoff. 2n = 38 
Gen~ve Air-le-Ville 2 I rattus L. 2n = 38 
Vatais Sion - 1 rattus L. 2n = 38 
Provence 3 3 /rugivorus Raf. 2n = 38 
Surrey 2 4 ]rugivorus Raf. 2n = 38 

Switzerland 

France 
England 

t h e  k a r y o t y p e  in t he  popu la t ion  of Tuscany ,  are found  
in any  o the r  popu la t ion  s tud ied  (Figure).  

The fac t  t h a t  popu la t ions  of Rattus  rattus w i t h  a 38 
ch romosomes  k a r y o t y p e  is no t  an  i so la ted  p h e n o m e n o n  
of a r e s t r i c t ed  I t a l i an  area  b u t  a p p a r e n t l y  e x t e n d e d  a t  
leas t  to  all W e s t e r n  Europe  induces  us to  i n t e rp re t  t h e  
Aus t ra l i an  and  Sou th -Amer i can  popu la t ions  w i t h  a 38 
ch romosomes  genome as a r epopu la t ing  or invas ion  of 
b lack  ra t s  o r ig ina t ing  on the  E u r o p e a n  c o n t i n e n t  v ia  t he  
in tense  sea t raff ic  t h a t  ex i s t s  be tween  W e s t e r n  Eu ro p e  
and  the  areas  men t ioned .  

A t  th i s  p o i n t  i t  is necessary  to  recall  t h a t  YOSlDA e t  
al.2, 4 ascr ibed  the  Aus t ra l i an  popu la t ion  w i t h  a 38 chro-  
m o s o m e s  c o m p l e m e n t  to  t h e  subspecies  rattus L. wh ich  
is lacking in Sou th -Eas t -As ia ,  whereas  i t  is c o m m o n  in 

cen t ra l  E u r o p e  where  our  obse rva t ions  have  charac te r ized  
i t  w i th  t he  same diploid  n u m b e r  n ,  ~ 

Riassunto. N e l l ' a m b i t o  del  p r o b l e m a  del po l imorf i smo 
c romosomico  di  Rattus rattus ~ s t a to  s tud ia to  il car io t ipo  
di  var ie  popolaz ioni  europee  (Ital ia,  Svizzera,  F ranc i a  ed 
Inghi l te r ra )  r iferibi l i  abe  so t tospec ie / rug ivorus ,  rattus ed 
alexandrinus. I1 n u me r o  d ip lo ide  osse rva to  ~ sempre  
s t a to  2n = 38 e non  ~ emersa  nessuna  d i f fe renza  mor -  
fologica t r a  i c a r iog rammi  delle var ie  popolazioni .  
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Karyotype  of  the 'Carpincho'  Hydrochaeris hydrochaeris uruguayensis (Rodent ia  Hydrochaer idae )  

The  r o d e n t  c o m m o n l y  cal led  'Carp incho '  in U r u g u a y  
and  A r g e n t i n a  is t h e  larges t  wh ich  exis t s  t h r o u g h o u t  
t h e  wor ld  a t  p resen t .  I t  usua l ly  l ives a t  t h e  r ivers ides  
a n d  also has  aqua t i c  hab i t s .  The  a d u l t  an ima l s  m a y  
reach  a w e i g h t  of  a b o u t  70 kg. D i s t r i bu t i on :  S o u t h  
Amer i ca  eas t  of  t h e  Andes  a n d  s o u t h  to  Uruguay ,  wes t  
in  P a n a m a  to  t h e  Canal  1, 3 

Per ipher ic  blood was  d r a w n  f rom the  ears  of 4 young  
an imals  c a u g h t  in d i f f e r en t  p laces  of t he  U r u g u a y a n  
te r r i to ry .  S l ight ly  modi f ied  EDWARDS 3 m e t h o d  for  blood 
cul tures  was  followed. A d ip lo id  c h r o m o s o m e  n u m b e r  of 
66 was  observed  (2n = 64A + X Y )  in cells h a r v e s t e d  
a t  92 h of incuba t ion  a t  37 ~C. 

According  to  t he  l eng th  and  the  c e n t r o m e r e  posi t ion,  
t he  au tosomes  were classif ied in 6 ma in  groups.  Group  A 

c o n t a i n s  2 pa i r s  of large s u b m e t a c e n t r i c s ;  g roup  B, 
3 pai rs  of m e d i u m  size s u b m e t a c e n t r i c s ;  g roup  C, 6 pai rs  
of  m e t a c e n t r i c s  a n d  5 pa i r s  of s u b m e t a c e n t r i c s ;  g roup  D, 
2 pa i r s  of  ac rocen t r ics  o u t  of t h e m  (pair  n u m b e r e d  17) 
has  smal l  sa te l l i tes ;  g roup  E,  10 pa i r s  of t e locen t r ics ;  
a n d  g roup  F,  4 pa i rs  of sma l l  me tacen t r i c s .  

The  sex  c h r o m o s o m e s  cons t i t u t e  a well d i f f e r en t i a t ed  
h e t e r o m o r p h i c  pair .  The  X c h r o m o s o m e  is s u b m e t a -  
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