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i n v e s t i g a t e  f u r t h e r  t h i s  a b n o r m a l i t y ,  s e r u m  samples  of 
a n i m a l s  w i t h  n o r m a l  a n d  a b n o r m a l  TfD p h e n o t y p e  were  
t r e a t e d  as  desc r ibed  b y  SPOONER ti, w i t h  t h e  e n z y m e  
n e u r a m i n i d a s e  ( B D H ,  500 un i t s /ml ) ,  k n o w n  to  r e m o v e  
sial ic  ac id  f r o m  macromolecu les% U p o n  d iges t ion  for  
24 h,  a b n o r m a l  p h e n o t y p e s  p r o v e d  e l e c t r o p h o r e t i c a l l y  
i n d i s t i n g u i s h a b l e  f r o m  t r e a t e d  n o r m a l  p h e n o t y p e s .  These  
r e su l t s  r e m a i n  v e r y  m u c h  t h e  s ame  as  t h o s e  o b t a i n e d  b y  
SI'OONER~ a n d  can  be  e x p l a i n e d  w i t h  a s imi la r  hypo thes i s ,  
n a m e l y  t h a t  in  a b n o r m a l  T fD  p h e n o t y p e s ,  t h e  i n d i c a t e d  
b a n d s  B a n d  D (Figure  3) w h i c h  c o n t a i n  less sial ic acid,  
a re  s lowed down,  t h u s  co inc id ing  p a r t i a l l y  w i t h  b a n d s  A 
a n d  C t h a t  c o n s e q u e n t l y  s t a i ned  more  in tense ly .  T h e  
poss ib i l i ty  t h a t  t h e  a b n o r m a l  p h e n o t y p e  m i g h t  be  gene-  
con t ro l l ed  is be ing  i n v e s t i g a t e d  a n d  t h e  d a t a  so far  
a v a i l a b l e  a re  encourag ing .  T h e  fac t  t h a t  t r e a t m e n t  
p r o l o n g e d  for  m o r e  t h a n  24 h t e n d e d  to  cause  p rogress ive  
d i s a p p e a r a n c e  of t h e  f a s t  m o v i n g  b a n d s  a t  t h e  a d v a n t a g e  
of  t h e  s lower  m i g r a t i n g  ones  (F igure  3), is in  a g r e e m e n t  
w i t h  t h e  a b o v e  h y p o t h e s i s  L 

Riassunto. ~ desc r i t t o  il po l imor f i smo  delle a l b u m i n e  
e del le  t r a n s f e r r i n e  nel  bufa lo  a l l eva to  in I ta l ia .  Le  t r e  
v a r i a n t i  (AlbA,  A l b A B ,  AlbB)  d e l l ' a l b u m i n a  sono  con-  
t r o l l a t e  d a i  geni  c o d o m i n a n t i  A l b  A ed  Alb  B e le t r e  
v a r i a n t i  (TfD, T f D E ,  TfE)  del le  t r a n s f e r r i n e  da i  d u e  
allel i  d o m i n a n t i  T f  D e TfE. 
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Chromosome  Po lymorphi sm in the Malayan House Shrew, Suncus murinus (Insectivora, Soricidae)  

I n s e c t i v o r a  cy togene t i c s  h a s  r e c e n t l y  b e e n  rev iewed  
b y  BORGAONI~AR x a n d  GRoPP 2 T h e  c h r o m o s o m e  n u m b e r ,  
f u n d a m e n t a l  n u m b e r  ( n u m b e r  of m a j o r  c h r o m o s o m e  
a rms)  a n d  t h e  sex  c h r o m o s o m e s  of  7 fami l ies  ( inc lud ing  
T u p a i i d a e )  c o m p r i s i n g  61 species were  t a b u l a r i z e d  a n d  
t h e  a v a i l a b l e  i n f o r m a t i o n  s u m m a r i z e d  b y  BORGAONKAR 1, 
whi le  GROIn ,z d iscussed  in  g r ea t e r  de t a i l  2 famil ies ,  viz.  
T a l p i d a e  a n d  Er inace idae .  
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T h e  house  shrew,  Suncus  mur inus  (Linnaeus) ,  be longs  
to  t h e  f a m i l y  Sor ic idae  (cf, ELLERMAN a n d  MORRISON- 
SCOTTS). Accord ing  t o  CHASEN 4 a n d  MEDWAY b, t h e  
M a l a y a n  fo rm is Suncus  rnurinus mur inus  (L innaeus) .  
T h e  f i rs t  r e p o r t  on  t h e  s o m a t i c  c h r o m o s o m e  n u m b e r  of 
S. murinus  (=_ 'Crocidura murina')  seems  to  b e  t h a t  of 
TATEISHI (1937 a n d  1938, c i t ed  b y  BORGAONKARI). T h e  
d ip lo id  n u m b e r  of 40 was  s u b s e q u e n t l y  con f i rmed  b y  
MANNA a n d  TALUKDAR e a n d  RAY-CHAUDHURI e t  al. ~ for  

. . . . . . . .  t h e  I n d i a n  t axon ,  YOSIDA e t  al. s for  t h e  J a p a n e s e  t a x o n ,  
a n d  DUNCAN et  al. 9 for t h e  S o u t h  V i e t n a m e s e  t a x o n .  

T h e  p r e s e n t  p a p e r  dea l s  w i t h  t h e  M a l a y a n  house  shrew.  
C h r o m o s o m e  s tud ie s  o n  15 spec imens  of Suncus  mur inus  
col lec ted  in  K u a l a  L u m p u r  a n d  P e t a l i n g  J a y s ,  Se langor  
(West Malaysia), r evea l ed  i n t r a - p o p u l a t i o n  v a r i a t i o n  in 
d ip lo id  n u m b e r .  3 k a r y o t y p i c  classes  were  recognized  
w i t h  2n = 38, 39 a n d  40 r e s p ec t i v e l y  (Figures  1, 2 a n d  3; 
T a b l e  1). Of t h e  15 spec imens  s tud ied ,  3 were found  to  
possess  a d ip lo id  n u m b e r  of 38, 9 w i t h  2n = 39, a n d  3 
w i t h  2n = 40. T h e  f u n d a m e n t a l  n u m b e r ,  however ,  re- 
m a i n e d  c o n s t a n t  in  al l  3 k a r y o t y p e s  viz. N.F.  = 56, a n d  
no  v a r i a t i o n s  or  a b e r r a t i o n s  could be  e s t ab l i s h ed  w i t h i n  
t h e  s a m e  ind iv idua l .  S imi lar ly ,  shrews of a l l  3 k a r y o t y p e s  

t 
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Fig. 1. Karyogram of a male Suncus murinus with a diploid number 
2n = 38. m, metaeentrie; sin, submetaeentrie; st, subteloeentrie; 
t, aerocentrie; mr, 'transloeation' metacentrie. 
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c h r o m o s o m e s ,  t h e  m a l e s  b e i n g  X Y  a n d  t h e  f e m a l e s  X X  
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i ( F i g u r e  4),  a n d  t h e  X c h r o m o s o m e  w a s  a d i s t i n c t  e l e m e n t  
i n  t h e  c o m p l e m e n t .  

T h e  3 k a r y o t y p i c  c l a s s e s  d i f f e r e d  i n  t h e  n u m b e r  o f  
l a r g e  b i - a r m e d  ( m e t a c e n t r i c )  a n d  l a r g e  u n i - a r m e d  ( a c r o -  
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Fig,  2. K a r y o g r a m  of a ma le  Suncus murinus wi th  a d ip lo id  number ,  Fig.  4. K a r y o t y p e  of a female  Suncus rnurinus w i t h  a d iploid  
2n = 39. tt~ ' t r ans loea t ion '  acrocentr ie ,  number ,  2n = 39. X-chromosomes  arrowed.  

, 

. . . . . . . . . . . . . . . . . . . . . .  Table  I. Ka ryo types  of Suncus murinus ob ta ined  from Kua la  
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L u m p u r  and  Pe ta l ing  J a y a ,  Selangor  (West  Malaysia)  

No. of 2n Autosomes  s Allosomes N F  b 
specimens 
e x a m i n e d  m sm st  t X Y 

Male Fe- 
male  

0 38 8 2 6 20 sm m 56 
3 39 7 2 6 22 sm m 56 
1 40 6 2 6 24 sm m 56 

-tlO X Y 

m, metacen t r i c ;  sin, subme tacen t r i c ;  st ,  sub te loeent r ic ;  t ,  acro- 
centr ic ,  b NF,  f u n d a m e n t a l  n u m b e r  {number of ma jo r  chromosome 
arms).  

Tab le  I I .  A compar i son  be tween  the  k a r y o t y p e s  of the  Ma layan  
(present  inves t iga t ion) ,  Ind ian  (MANNA and  TAI-UKDARS), J a p a n e s e  
(YoslDA e t  al.  s) a n d  South  Vie tnamese  (DuNcAN et  a l ? )  t a x a  of 
Suncus murinus 

T a x o n  2n Autosomes  Allosomes 

m sm st  t X Y 

Fig. 3. Ka ryog ram of a male  Suncus murinus with  a d iploid  number ,  
2n = 40. 

Ma layan  40 6 
Ind i an  40 4 
J apanese  40 4 
South  Vie tnamese  40 6 

2 6 24 sm m 
4 30 s t  t 

4 2 28 sm sm 
2 4 26 m t 
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cent r ic )  au tosomes .  T h e  2n = 38 k a r y o t y p e  h a d  a pa i r  
of  d i s t i n c t i v e l y  la rge  m e t a c e n t r i c  au tosomes .  T h i s  p a i r  
of e x t r e m e l y  la rge  m e t a c e n t r i c  a u t o s o m e s  was  n o t  p r e s e n t  
in  t h e  2 n - ~  40 k a r y o t y p e .  T h e  2n = 40 k a r y o t y p e ,  
however ,  possessed 2 e x t r a  pa i r s  of large  ac rocen t r i c  
au tosomes .  A n  i n t e r m e d i a t e  c o n d i t i o n  was  f o u n d  in t h e  
2n  = 39 k a r y o t y p e  w i t h  on ly  i e x t r e m e l y  la rge  m e t a -  
cen t r i c  a u t o s o m e  b u t  w i t h  a n  e x t r a  p a i r  of la rge  acro-  
cen t r i c  a u t o s o m e s  w h e n  c o m p a r e d  w i t h  2n = 38 ka ryo -  
t y p e  (1 p a i r  less t h a n  2n = 40 ka r yo t ype ) .  These  dif-  
ferences  in  t h e  3 k a r y o t y p e s  cou ld  be  a sc r ibed  to  R o b e r t -  
s o n i a n  t r an s loca t i on .  

I n  a d d i t i o n  to  n u m e r i c a l  c h r o m o s o m a l  p o l y m o r p h i s m ,  
t h e  p r e s e n t  resu l t s  o b t a i n e d  f rom t h e  M a l a y a n  species 
i nd i ca t e  t h a t  t h e  k a r y o t y p e  of t h e  M a l a y a n  house  sh rew 
dif fers  f rom t h a t  of t h e  I nd i an ,  J a p a n e s e  a n d  S o u t h  
V i e t n a m e s e  t a x a  (Tab le  I I ) .  D i r ec t  compar i sons ,  how-  
ever ,  would  be  fa l lac ious  due  to  t h e  u n d e f i n e d  n o m e n -  
c l a t u r e  t h a t  were  employed .  

C h r o m o s o m a l  p o l y m o r p h i s m  in  insec t ivores  h a s  b e e n  
e x t e n s i v e l y  r ev i ewed  (BoRGAONKAR1 ; GROPP 2; FORD I0). 
T h e  f a m i l y  Soricidae,  to  w h i c h  be long  Suncus murinus, 
is one  of t h e  m o s t  e x t e n s i v e l y  a n d  wide ly  s tud ied .  R o b e r t -  
s o n i a n  p o l y m o r p h i s m  h a d  b e e n  f o u n d  in  Sorex araneus 
(SHARMANll; FORD, HAMERTON, a n d  SHARMAN 12, MEY- 
LAN lz,14) a n d  Blarina brevicauda (MEYLANlS; LEE a n d  
ZIMMERMANI*). T h e  p r e s e n t  f i nd i ng  is a n o t h e r  concre te  
e x a m p l e  of R o b e r t s o n i a n  p o l y m o r p h i s m ,  a n d  i t  r e sembles  
t h a t  of Blarina brevicauda. C i r c u m s t a n t i a l  ev idence  seems  
to  f a v o u r  c en t r i c  fus ion  r a t h e r  t h a n  f iss ion as  t h e  m e c h a -  
n i s m  g iv ing  r ise to  t h e  obse rved  n u m e r i c a l  p o l y m o r p h i s m .  

W h e t h e r  two  or  more  pa i r s  of a u t o s o m e s  a re  invo lved ,  
however ,  c a n n o t  be  reso lved  b y  t h e  p r e s e n t  d a t a .  Meiot ic  
a n d  p o p u l a t i o n  s tud ie s  a re  n o w  b e i n g  c o n d u c t e d  to  
u n r a v e l  t h i s  a n d  o t h e r  r e l a t ed  p r o b l e m s  17. 

Zusammenfassung. 15 E x e m p l a r e  y o n  Suncus murinus 
aus  K u a t a  L u m p u r  u n d  P e t a l i n g  J a y a ,  Se langor  (Ma- 
laysia)  ze ig ten  3 E x e m p l a r e  m i t  e iner  d ip lo iden  Zah l  y o n  
40, 9 wei te re  m i t  2n = 39 u n d  3 E x e m p l a r e  m i t  2n = 38. 
Der  U n t e r s c h i e d  de r  C h r o m o s o m e n z a h l  i n n e r h a l b  e iner  
I n t r a p o p u l a t i o n  w i rd  m i t  de r  R o b e r t s o n ' s c h e n  T r a n s -  
l oka t ion  in Z u s a m m e n h a n g  g e b r a c h t .  
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In v i tro  I n d u c t i o n  of  V e g e t a t i v e  B u d s  by  T o b a c c o  S m o k e  C o n d e n s a t e  x 

W e  r e p o r t e d  ea r l i e r  2 t h a t  b e n z ( a ) a n t h r a c e n e  (BaA),  a 
t obacco  s m o k e  carc inogen ,  r ep laced  t h e  m o r p h o g e n e t i c  
effect  of 3- indoleace t ic  ac id  (IAA) a n d  k i n e t i n  on  t h e  
ca l lus  de r ived  f r o m  t h e  s t e m  t i s sue  of hap l o i d  t obacco  
p l an t s .  Recen t ly ,  we h a v e  b e e n  ab le  to  i n d u c e  v e g e t a t i v e  
b u d s  o n  a s i m i l a r  ca l lus  g rown  in  a n u t r i e n t  m e d i u m  
s u p p l e m e n t e d  w i t h  wa te r - so lub le  e x t r a c t  of t o b a c c o  
s m o k e  condensa te .  N e i t h e r  I A A  no r  k i n e t i n  was  p r e s e n t  
in  t h e  m e d i u m .  

H a p l o i d  p l a n t s  were  o b t a i n e d  b y  c u l t u r i n g  i m m a t u r e  
sur face  s te r i l ized  a n t h e r s  of Nicotiana tabacum (cv. 
' B u r l e y  21') o n  t h e  n u t r i e n t  m e d i u m  used  b y  NITSCH 
a n d  KITSCH 8. T h e  ca l lus  was  o b t a i n e d  b y  i n o c u l a t i n g  
sma l l  pieces (4-5 m m  long) of s t e m s  of t he se  p l a n t s  on  
mod i f i ed  MURASHIGE a n d  SKOOG'S m e d i u m  4 s u p p l e m e n t e d  
w i t h  0.2 mg[1 of  ¢ t -naph tha leneace t i c  ac id  (NAA) a n d  
0 .2mg/1  of IAA.  T h i s  ca l lus  s e rved  as  e x p e r i m e n t a l  
m a t e r i a l .  Call i  we igh ing  a b o u t  300-350 m g  were  p l a n t e d  
(F igure  1 a) on  mod i f i ed  MURASHmE a n d  SKOOG'S m e d i u m  
s u p p l e m e n t e d  w i t h  va r i ous  c o n c e n t r a t i o n s  of w a t e r -  
so luble  e x t r a c t  of t o b a c c o  s m o k e  c o n d e n s a t e  (TSC). 

T h e  TSC was  p r e p a r e d  u n d e r  t h e  d i r e c t i o n  of Dr .  
J .  F.  BANNER, D e p a r t m e n t  of  A g r o n o m y ,  U n i v e r s i t y  of 
K e n t u c k y .  The  U n i v e r s i t y  of  K e n t u c k y  Refe rence  Ciga- 
r e t t e s  1R15, e, e q u i l i b r a t e d  a t  20°C a n d  6 0 %  re l a t i ve  
h u m i d i t y ,  were  s m o k e d  on  a B o r g w a l d t  s m o k i n g  m a c h i n e  
e m p l o y i n g  a s t a n d a r d  s m o k i n g  cycle  (a 35 ml  puf f  v o l u m e  
of  2 sec d u r a t i o n  a t  1 m i n  in te rva l s ) .  T h e  s m o k e  was  
col lec ted  in  a 3 1 f l a sk  c o n t a i n i n g  100 m l  of w a t e r  cooled 
a t  0 °C. A spec ia l ly  des igned  p u m p ,  C h e m a p  v ib romixe r ,  

was  used  to  o b t a i n  m a x i m u m  c o n t a c t  of t h e  s m o k e  w i t h  
wate r .  A f t e r  840 c iga re t t e s  were  smoked ,  t h e  w a t e r  
so lu t ion  was  t r a n s f e r r e d  to  a cooled g r a d u a t e d  cyl inder .  
T h e  n o n - v o l a t i l e  res idue  w e i g h t  was  d e t e r m i n e d  b y  
e v a p o r a t i o n  of a 5 m l  p o r t i o n  of t h e  so lu t ion  on  a r o t a r y  
e v a p o r a t o r  a t  a p ressu re  of 30 m m  a t  35°C w i t h  a 50 ml [  
mi l l  s t r e a m  of n i t rogen .  T h e  s m o k i n g  f lask was  t h e n  
r in sed  w i t h  suf f ic ien t  w a t e r  in  severa l  po r t i ons  to  g ive  
a f ina l  c o n c e n t r a t i o n  of 50 m g / m l  of non -vo la t i l e  res idue .  
The  TSC was  s u b s e q u e n t l y  d i lu ted  to h a v e  f ina l  concen-  
t r a t i o n s  of 5, 10, 15, 20, a n d  25 rag/1 in  t h e  n u t r i e n t  
med ia .  T h e  p H  of  t h e  m e d i u m  was  a d j u s t e d  t o  5.8. 
S te r i l i za t ion  was  ach ieved  b y  a u t o c l a v i n g  a t  18 lb  ~ for  
20 min .  F o r  each  t r e a t m e n t  16 rep l i ca te s  were  m a i n -  
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