
15. 5. 1971 Specialia 587 

x R. K. ALLAn and D. R. MCCALLA, Can. J, Biochem. 45, 1357 
(1967). 

s L. EBRINGER, J. i .  MEGO and A. JURk~EK, Arch. Mikrobiol. 64, 
229 (1969). 

8 n .  R. MGCALLA and W. BAERG, J. Protozool. 16, 425 (1969). 
4 B. K. BHUYAN and C. G. SMITH, Proc. natn.  Acad. Sci., USA 54, 

566 (1965}. 
5 K. KATO, Y. SUGINO and H. ENDO, Biochim. biophys. Acta 119, 

309 (1966). 
s D. R. MCCALLA, Can. J. Biochem. 42, 1245 (1964). 
* H. LYMAH, H. T. EPSTEIN and J.  A. SCHIPI*, Biochim. biophys. 

Acta 50, 301 (1961). 
* Y. BEN-SHAUL and Y. MARKUS, J. Cell Sci. 4, 627 (1969). 
9 j .  DAvIEs, W. GILBERT and L GORIlql, Proc. natn. Acad. Sci. 

USA 51, 883 (1964). 
10 A. ASZALOS, M. JELINEK and B. BERK, Antimicrobial Agents and 

Chemotherapy (American Society for Microbiology, Bethesda, 
Maryland 1965), p. 68. 

ix H. L. WHITE and J. R. WHITE, Antimicrobial Agents and Chemo- 
therapy (American Society for Microbiology, Bethesda, Maryland 
1967), p. 227. 

as D. H. SMITH and B. D. DAVIES, J. Bact. 93, 71 (1967). 
is T. M. CooK, W. A. Goss and W. H. DEITZ, J. Bact. 91,780 (1965). 
14 W. A. Goss, W. H. DEITZ and T. M. COOK, J. Bact. 89, 1068 (1965). 
15 V. N. IYERAND and W. SZYBALSKI, Science 145, 55 (1964). 
16 M. LEVINE and M. BOTHWlCK, Virology 21,568 (1963). 
17 H. M. KEIR and J. B. SrIEi'HERB, Biochem. J. 95, 483 (1965). 
is R. H. ADAMSON, L. G. HART, V. T. DE VITA and V. T. OLIVEIRO, 

Cancer Res. 28, 343 (1968). 
19 H. GUTTMAN and M. D. TENDLER, Proc. Soe. exp. Biol. Med. 

121, 1140 (1966). 
20 S. M. LESLEY and R. M. BEHRI, J.  Baet. 9¢, 1837 (1967). 
~1 Z. KURYLO-BOROWSKA, Biochim. biophys. Acta 6/ ,  897 (1962). 
22 N. TANAKA, H. YAMAGUSCHI and H. UMEZAWA, J. Antibiot.,  

Tokyo t6, 86 (1963). 
s s  W. KERSTEN, H. KERSTEN and W. SZYBALSKI, Biochemistry 5, 

236 (1966). 
D. C. WARD, E. REICH and I. n .  GOLDBERO, Science Id9, 1259 
(1965). 

~5 F. ROTTMAN and A. J. GUARINO, Biochim. biophys. Acta 80, 640 
(1964). 

"-n A. BLOCH, R. J. LEONARD and CH. A. NtCHOL, Bioehim. biophys. 
Acta 138, 10 (1967). 

27 j .  F. HENDERSON, Cancer Res. 27, 715 (1967). 
ss p. F. WILLEY, The Upjohn Company, Kalamazoo, Michigan, 

personal communication. 
s9 H. KURAmTSU and H. S. MOVED, J. biol. Chem. 2ffl, 1596 (1966). 
so We thank Miss GABRIELA SMUTNk for her technical assistance. 

g rowing  cu l tu re ,  ch lo rop la s t s  are  d i l u t ed  out .  All  b l each ing  
a n t i b i o t i c s  a c t  a g a i n s t  p l a s t i d s  as  o r d i n a r y  germicides .  
T h e  g r e a t e r  t h e  c o n c e n t r a t i o n  of t h e  an t ib io t i c ,  t h e  f a s t e r  
a n d  m o r e  ef fec t ive  is t h e  l e t h a l i t y  to  p las t ids .  

I n  a d d i t i o n  to  t h e  s u b s t a n c e s  l i s ted  in t h e  Tab le ,  
severa l  o t h e r  k n o w n  i n h i b i t o r s  of D N A  s y n t h e s i s  or  
m u t a g e n s  h a v e  b e e n  s h o w n  b y  o t h e r s  t o  b e  h i g h l y  
e f fec t ive  b l e a c h i n g  agents .  These  inc lude  n i t r o soguan i -  
d ine  x, t h e  n i t r o f u r a n s  s,s, t h e  m i t o m y c i n s  ~, U V - l i g h t  ~ a n d  
some o the r s .  M a n y  s u b s t a n c e s  k n o w n  to  i n h i b i t  p r o t e i n  
syn thes i s  a re  no t  e f fec t ive  b l e a c h i n g  a g e n t s  a l t h o u g h  
t h e y  i n t e r f e r  w i t h  ch lo rop l a s t s  d e v e l o p m e n t .  These  
inc lude  5-f luorouraci l ,  h a d a c i d i n ,  c h l o r a m p h e n i c o l ,  pu ro -  
mycin ,  t h e  t e t r a c y c l i n  a n t i b i o t i c s  etc.  A m o n g  these  
inh ib i to r s ,  c h l o r a m p h e n i c o l  a c t i o n  o n  Euglena chloro-  
p la s t s  is t h e  be s t  k n o w n  8. P e r h a p s  s t r e p t o m y c i n ,  a v e r y  
p o t e n t  b l e a c h i n g  an t ib io t i c ,  w h i c h  is be l ieved  to  be  a n  
i n h i b i t o r  of p r o t e i n  syn thes i s  in  b a c t e r i a  9 m a y  ac t  in 
ch lo rop la s t s  b y  a d i f f e ren t  way.  

The  re su l t s  o b t a i n e d  in th i s  s t u d y  sugges t  t h a t  on ly  
i nh ib i t o r s  of D N A  syn thes i s  are  b l e a c h i n g  a g e n t s  in  
Euglena. Since  some k n o w n  m u t a g e n s  are  also e f fec t ive  
aga in s t  ch lorop las t s ,  t hese  s u b s t a n c e s  m a y  cause  l e t h a l  
m u t a t i o n  in p l a s t i d s  in  t he  classical  sense. I t  m a y  be  
necessa ry  to  c lass i fy  i n h i b i t o r s  of D N A  syn thes i s ,  t he re -  
fore, as a g e n t s  w h i c h  cause  a 'k i l l ing '  of ch lorop las t s .  
T h e  pa tho log i ca l  p l a s t i d s  p r o d u c e d  b y  an  a n t i b i o t i c  are  
g r a d u a l l y  d i l u t ed  o u t  w i t h i n  t h e  m u l t i p l y i n g  cells. 

These  r e su l t s  show t h a t  Euglena gracilis c a n  b e  used  
as  a mode l  o r g a n i s m  for  se lec t ion  of D N A  i n h i b i t o r s  or  
poss ib ly  even  for  t h e  s t u d y  of a n t i c a n c e r  d r u g s  i n h i b i t i n g  
D N A  syn thes i s .  On  t h e  o t h e r  h a n d ,  t h e  s u s c e p t i b i l i t y  
of p l a s t i d s  to  a n t i b a c t e r i a l  a n t i b i o t i c s  offers  a n e w  tool  
for  he lp ing  to  a n s w e r  t h e  q u e s t i o n  we h a v e  p r e s e n t l y  
a s k e d :  ' W e r e  ch lo rop l a s t s  m i c r o o r g a n i s m s  ?'. 

Zusammen/assung. E r m i t t t u n g  e ine r  a l l geme inen  Rege l  
f iber die R e l a t i o n  de r  D N A - S y n t h e s e h e m m e r  u n d  die  
E l i m i n a t i o n  de r  C h l o r o p l a s t e n  bei  Euglena gracilis. 

L. EBRINGER 8° 

Department o/Microbiology, Komensky University, 
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S e r u m  A l b u m i n  a n d  T r a n s f e r r i n  V a r i a n t s  i n  I t a l i a n  W a t e r  B u f f a l o  (Bos bubaUs L . )  

Th i s  r e p o r t  p r e s e n t s  t h e  resu l t s  of a s t u d y  i n to  t h e  
i den t i f i c a t i on  a n d  ana lys i s  of s e r u m  a l b u m i n  a n d  t r a n s -  
f e r r in  v a r i a n t s  i n h e r i t a n c e  o b s e r v e d  in I t a l i a n  w a t e r  
buffa lo .  E l e c t r o p h o r e s i s  w as  ca r r ied  o u t  a t  r o o m  t e m -  
p e r a t u r e  for  a p p r o x i m a t e l y  2 h w i t h  a d i s c o n t i n u o u s  
buf fe r  s y s t e m  (gel bu f f e r :  0 . 1 9 M  Iris + 0 . 1 6 M  cacody l i c  
acid,  p H  7.6-7.7,  d i lu ted ,  p r i o r  t o  p r e p a r a t i o n  of t h e  gel, 
1 : 1 6  for  a l b u m i n s  a n d  1 : 8  for  t r a n s f e r r i n s ;  bu f f e r  for  
e lec t rodes  c o m p a r t m e n t s :  0 . 3 M  bor ic  ac id  t i t r a t e d  to  
p H  8.7 w i t h  0 . 1 M  s o d i u m  h y d r o x i d e )  a n d  a v o l t a g e  
g r a d i e n t  b e t w e e n  t h e  e lec t rodes  of  350 V. C u r r e n t  d r a w n  
was  a p p r o x i m a t e l y  2.5 m A / c m  w i d t h  of t h e  gel. T h e  
s t a r c h  ( C o n n a u g h t  L a b .  T o r o n t o ,  b a t c h  242/1) was  used  
a t  14% c o n c e n t r a t i o n .  C o n f i r m a t i o n  t h a t  p r e s u m e d  t r a n s -  
fe r r in  b o u n d  i ron  was  o b t a i n e d  b y  a u t o r a d i o g r a p h y .  
E a c h  s a m p l e  rece ived  a b o u t  i]~ v o l u m e  of Fe  s9 (as ferr ic  
c i t r a t e ;  A m e r s h a m ,  B u c k i n g h a m s h i r e ,  E n g l a n d )  w i t h  
specific a c t i v i t y  of 3 -30  m C / m g  Fe. 

The  l e t t e r s  a d o p t e d  (see f igure  i l lu s t r a t ions )  for  
these  s u m m a r y  n o t a t i o n s  are  t h e  s ame  as those  used  
to  def ine  ca t t l e  a l b u m i n  a n d  t r a n s f e r r i n  p h e n o t y p e s  

h a v i n g  a p p r o x i m a t e l y  co r r e spond ing  e l ec t rophore t i c  mo-  
b i l i ty .  3 a l b u m i n  p h e n o t y p e s  (AlbA, A l b A B ,  AlbB)  were  
o b s e r v e d  in  b o t h  sexes. P h e n o t y p e s  A l b A  a n d  A l b B  
(Figure  1) were  cha rac t e r i zed  b y  a s ingle  b a n d  w i t h  
A l b A  m i g r a t i n g  f a s t e r  t h a n  AlbB.  T h e  p h e n o t y p e  A l b A B  
(Figure  1) h a d  2 bands ,  t h e  s lower  of  w h i c h  c o r r e s p o n d e d  
t o  A l b B  a n d  t h e  f a s t e r  to  AlbA.  F u r t h e r ,  t h e  b a n d s  in  
A l b A  a n d  A l b B  sera  occur red  in a p p r o x i m a t e l y  twice  
t h e  c o n c e n t r a t i o n  of t hose  in  t h e  A l b A B  sera.  Th i s  p a t -  
t e r n  sugges ted  t h a t  t h e  3 o b s e r v e d  p h e n o t y p e s  were  
d e t e r m i n e d  b y  2 c o d o m i n a n t  al leles  (Alb  A a n d  Alb  n) 
w i t h  A lbA a n d  A l b B  b e i n g  t h e  h o m o z y g o u s  t y p e s  a n d  
A l b A B  the  he te rozygous .  

P h e n o t y p e s  TfD a n d  T f E  showed  4 b a n d s  e a c h  a n d  
t h e  p h e n o t y p e s  T f D E  6 (F igure  2). A u t o r a d i o g r a p h y  
w i t h  Fe  s9 c o n f i r m e d  these  b a n d s  as t r ans fe r r ins .  
Again ,  t he se  p a t t e r n s  sugges ted  t h a t  t he  p o l y m o r p h i s m  
of t r a n s f e r r i n s  was  also r egu l a t ed  b y  2 c o d o m i n a n t  
al leles (Tf D a n d  Tf  E) w i t h  t h e  4 b a n d  p a t t e r n s  re fe r r ing  
to  t h e  h o m o z y g o u s  t y p e s  a n d  t he  6 b a n d  p a t t e r n  to  t h e  
he t e rozygous .  
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Au tosoma l  inher i t ance  is impl ied  a t  b o t h  loci, because  
he te rozygous  an imals  were  obse rved  in b o t h  sexes. The  
d i s t r ibu t ion  of a lbumin  and  t r ans fe r r in  p rogeny  pheno-  
t y p e s  (Tables I and  II ,  respect ively)  is cons i s t en t  w i th  
t he  above  hypo thes i s  of two  c o d o m i n a n t  alleles a t  each  
locus. In  fact,  only  p rogeny  p h e n o t y p e s  expec t ed  u n d e r  
the  hypo thes i s  have  been  observed  in each m a t i n g  class. 

÷~ 
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! 2 3 4 5 

Aib A Atb A Alb AB Atb AB Alb B 

Fig. 1. Albumin phenotype comparisons between cattle (2 and 4) 
and water buffalo (1, 3 and 5). 
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Fig. 2. Transferrin phenotype comparisons between cattle (1-4) and 
water buffalo (5-7). Dot marks on bands indicate those which bind 
iron as determined by autoradiograms. 
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Fig. 3. Effect of neuraminidase treatment of normal and abnormal 
TfD phenotypes. 1: TfD normal not treated; 2, 3 and 4: treated 
consequently for 24, 48 and 72 h; 5: TfD abnormal not treated; 
6, 7 and 8: treated consequently for 24, 48 and 72h; 9: TfE not 
treated; 10, 11 and 12: treated consequently for 24, 48 and 72 h. 

S imul taneous ly ,  t he  same resul ts  as descr ibed  above  
have  been  o b t a i n e d  by  KHANNA and  BRAE~D 1 in t h e i r  
s tudies  of a lbumin  p o l y m o r p h i s m  of I n d i a n  w a t e r  buffalo,  
and  by  MAKAVEEV 2, whose  s tudies  inc luded  b o t h  t h e  
a l b u mi n  and  t r ans fe r r in  p o l y m o r p h i s m  of Bulgar ian  
w a t e r  buffalo.  The  resul ts  of th is  s tudy ,  t o g e t h e r  w i t h  
those  of t he  a b o v e - m e n t i o n e d  au thors ,  p rov ide  sub- 
s t an t i a l  s u p p o r t  for t he  hypo thes i s  t h a t  E u r o p e a n  w a t e r  
buffa lo  or ig inate  f rom Ind ia  s. However ,  g rea t  cau t ion  
is necessary  in sugges t ing  re la t ionsh ips  b e t w e e n  breeds  
on the  basis  of few loci. F u t u r e  s tud ies  on a more  g rounded  
basis  concern ing  the  var ious  aspec t s  and  app roaches  to  
th i s  a r g u m e n t  are p lanned ,  pa r t i cu la r ly  in t h e  compar i son  
of I n d i a n  and  E u r o p e a n  w a t e r  buffalo,  ut i l iz ing t h e  
var ious  reagen t s  which  also have  been  deve loped  b y  the  
p re sen t  researchers  aga ins t  e r y t h r o c y t e  and  se rum ant i -  
gens of th i s  species. 

A t  b o t h  loci, he te rozygo tes  have  a p p e a r e d  to  be equi-  
v a l e n t  to  a m i x t u r e  of t he  2 homozygous  p h e n o t y p e s :  
ar t i f ic ia l  m i x t u r e s  of equal  quan t i t i e s  of homozygous  
sera have  been  e lec t rophore t ica l ly  ind is t inguishable  f rom 
the  t rue  he te rozygotes .  No in t e rac t ion  p roduc t ,  therefore ,  
has  been  n o t a b l y  associa ted  w i t h  t he  a l b u m i n  or t r ans -  
ferr in genes. The  a l b u mi n  and  t r ans fe r r in  p a t t e r n s  of a 
g iven an ima l  have  been  found  to  be c o n s t a n t :  11 se rum 
samples ,  col lected f rom 4 an imals  over  a per iod  of a lmos t  
2 years  were  t e s t ed  and  found  to  give cons i s t en t  results .  
No va r i a t i on  of a lbumin  of t r ans fe r r in  p a t t e r n s  have  been  
observed  on storage.  

Gene f requencies  e s t i m a t e d  on 350 unre la t ed  an imal s  
occurred as fol lows:  Alb A = 0.327; Alb B = 0.673; Tf n = 
0.368; Tf  E = 0.632. The observed  d i s t r i bu t ion  of t r ans -  
ferr in  and  a l b u mi n  t y p e s  and  those  e x p e c t e d  u n d e r  
genet ic  equ i l ib r ium p r o v e d  to  be in close a g r e e m e n t  
(at Alb  locus •2 = 0.306, l d.f. ,  P0.05 = 3.841; a t  Tf  
locus, Z2 = 0.179; 1 d.f., P0.05 = 3.841). 

In  ce r ta in  ca t t l e  breeds,  t he  s low mig ra t ing  Alb B 
allele and  the  blood fac tor  Z '  b o t h  occur  a t  pa r t i cu la r ly  
h igh  f r equency  4. The same fea ture  h a d  no t  been  obse rved  
in w a t e r  buffalo,  where  Z '  had  no t  been  d e t e c t e d  e i ther  
b y  hemoly t i c  or abso rp t ion  t echn iques  in  any  of t he  
more  t h a n  100 ind iv idua l  red  cell samples  tes ted ,  desp i te  
t he  h igh  f r equency  of t he  slow migra t ing  a lbumin  allele 
in t he  popula t ion .  

This  research  also showed  a few an imal s  w i th  an 
a b n o r m a l  TfD pheno type .  This  a b n o r m a l i t y  consis ted  in 
t h a t  b a n d s  A and  C (Figure 3) s ta ined  more  intensely .  To 

t N. D. KHANNA and M. BRAEND, Anim. Breed. Abstr. 37, 227 
(1969). 

2 C. MAKAVEEV, Anita. Breed. Abstr. 37, 43 (1969). 
a B. FERRARA, Riv. Zootec. 37, 304 (1964). 
4 R. L. SPOONER, Animal Prod. /1, 59 (1969). 

Table I. Distribution of albumin progeny phenotypes in Italian 
water buffalo 

Mating types No. of Offspring phenotype 
matings 

AlbA AlbAB AlbB 

AlbB × AlbA 11 0 11 0 
AlbB × AlbAB 15 0 7 8 
AlbB x AIbB 43 0 0 43 
AlbA × AlbA 1 1 0 0 
AIbA × AlbAB 3 2 1 0 
AIbAB × AlbAB 2 0 0 2 

Table II. Distribution of transferrin progeny phenotypes in Italian 
water buffalo 

Mating types No. of Offspring phenotype 
matings 

TfD TfDE TfE 

TfD × TfD 1 1 0 0 
TfD × TfDE 11 7 4 0 
TfDE × TfDE 38 13 17 8 
TfDE × TfE 36 0 20 16 
TfE ×.TfD 8 0 8 0 
TfE × TfE 1 0 0 1 
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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 

: X: 

X Y  

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. 

a D. S. BORGAONKAR, Comparative Mammalian Cytogenetics (Sprin- 
ger-Verlag, New York 1969), p. 218. 

* A. GROPP, Comparative Mammalian Cytogenetics (Springer-Verlag, 
New York 1969), p. 247. 

3 j .  R. ELLERMAN and T. C. S. MORRISON-SCOTT, Checklist o/ 
Pataearaic and Indian Mammals 1758-19d6 (Brit. Mus. Nat. 
Hist., London 1951). 

4 F. N. CrlASEN, Bull. Raffles Mus. 15 (1940). 
LORD MEDWAY, The Wild Mammals o] Malaya and O/]shore 
Islands Including Singapore (Oxford University Press, Kuala 
Lampur 1969). 

s G. K. MAN~A and M. TALUKDAR, Mammalia 3I, 288 (1967). 
7 S. P. R A Y - C H A u D H U R I ,  P .  V .  R A N J I N I  and T. S H A R M A ,  Mamm. 

Chrom. Newsletter 9, 82 (1968). 
s T. H. YOSIDA, Y. MORIGUCHI and J. SONODA, A. Rep. hath. 

Inst. Genet., Japan 18, 24 (1968). 
0 j .  F. DUNCAN, P. V. D. VAN PEENEN and P. F. RYAN, Caryologia 

23, 173 (1970). 


