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Robertsonian Fusion Between Homologous  Chromosomes  in a Natural Population of the Least 
Cotton Rat, Sigmodon minimus (Rodentia,  Cricetidae) 

R o b e r t s o n i a n  fusion (fusion of 2 ac rocen t r i c  chromo-  
somes  to  fo rm a me tacen t r i c )  is a c o m m o n  process  of 
c h r o m o s o m a l  evolu t ion .  Usua l ly  th i s  t akes  place be t w een  
2 non-homologous  chromosomes .  The  p r e sen t  c o m m u n i -  
ca t ion  repor t s  a case of a fus ion b e t w e e n  2 homologous  
c h r o m o s o m e s  in a n a t u r a l  p o p u l a t i o n  of a roden t ,  
Sigmodon minimus Mearns .  

A t o t a l  of 13 spec imens  of t h i s  species were col lected in 
New Mexico, USA.  7 of t h e m  were t r a p p e d  in t he  v ic in i ty  
of Si lver  Ci ty  in  2 consecu t ive  years :  3 in  1967 (specimen 
Nos. 661 9, 6 0 0 ~  and  662c~ ) and  4 in 1968 (specimen 
Nos. 805, 806, 819 and  820, all  d~) .  The  3 spec imens  in 
1967 were l i t t e r  m a t e s  whose  m o t h e r  died in cap t iv i ty .  
The  r e m a i n i n g  6 were col lected 5 miles s o u t h  of Bernal i l lo ,  
S a n d o v a l  Co., Oct., 1967 (specimens 873, 874, 876, 877, 
9 9; 872 and  875, c~d~). 

Cytological  p r e p a r a t i o n s  f rom lung  cu l tu res  a n d / o r  bone  
m a r r o w  were m a d e  f rom all specimens.  I n  3 males  f rom 
Si lver  City, t e s t i cu la r  squashes  were m a d e  to  check  
c h r o m o s o m a l  conf igura t ions  f rom b o t h  s p e r m a t o g o n i a  an d  
spe rma tocy t e s .  

All  6 spec imens  f rom Bernal i l lo  a n d  1 male  spec imen  
f rom Silver  Ci ty  showed a diploid n u m b e r  of 30. T h e  
au to somes  are composed  of 2 pairs  of r e la t ive ly  smal l  

me tacen t r i c s ,  11 pa i r s  of ac rocen t r ics  of v a r y i n g  sizes, a n d  
1 pa i r  of minu tes .  T h e  m i n u t e  ch romosomes  are  d i s t i nc t l y  
b i a r m e d  in good popula t ions .  T h e  ma le  spec imens  h a v e  
2 u n m a t c h e d  c h r o m o s o m e s  which  are p r e s u m e d  to be  t h e  
sex pair .  T h e  X is a med ium-s i zed  acrocent r ic ,  a n d  t h e  Y, 
a sma l l  ac rocen t r i c  s l ight ly  la rger  t h a n  t h e  m i n u t e  au to -  
somes  (Figure 1). 

T h e  r e m a i n i n g  spec imens  f rom Si lver  Ci ty  (1 9 a n d  
5 ~c~) showed  a diploid  n u m b e r  of 29 (Figures 2 a n d  3). 
A re l a t ive ly  large  m e t a c e n t r i c  c h r o m o s o m e  is found  in 
place of 2 acrocentr ics .  This  conf igura t ion  was  found  in 
lung  cul tures ,  bone  m a r r o w  in situ,  as well  as s p e r m a t o -  
gonia.  A p r e s u m p t i o n  is m a d e  t h a t  th i s  m e t a c e n t r i c  
e l emen t  is a fus ion p r o d u c t  b e t w een  2 acrocentr ics .  The  
i d e n t i t y  of t h e  2 e l emen t s  which  fused to  fo rm t h e  m e t a -  
cen t r ic  was  revea led  in meiosis. I f  t h e y  were n o n - h o m o -  
logous chromosomes ,  13 b i v a l e n t s  an d  a t r i v a l e n t  shou ld  

Fig. 3. A female karyotype of Sigmodon minimus, showing 29 chromo- 
somes. Note the medium-sized metacentrie. 

Fig. 1. A male karyotype of Sigmodon minimus, showing 30 chromo- 
somes. Both sex chromosomes are acrocentric. 

Fig. 2. A male karyotype of Sigmodon minimus, showing 29 chromo- Fig. 4. A diakinesis figure showing I5 bivalents, taken from a male 
somes. Note the medium-sized metacentric, specimen with 29 chromosonles. 
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be  expec t ed  in d iakines is  a n d  m e t a p h a s e  I. If  t h e y  were 
homologous ,  15 b i v a l e n t s  would  be  expected .  F igure  4 
shows a s p e r m a t o c y t e  w i t h  15 b iva len t s .  F r o m  over  60 
d iak ines is  f igures examined ,  no  d e v i a t i o n  f rom 15 bi-  
va l en t s  was  observed .  

The  R o b e r t s o n i a n  fusion in t he  p r e s en t  case, therefore ,  
is be l ieved  to  invo lve  a pa i r  o f  homologous  acrocentr ics .  
Theore t ica l ly ,  such  a t r a n s l o c a t i o n  should  resu l t  in  50~ 
s ter i l i ty .  I t  is i n t e r e s t i ng  to  n o t e  t h a t  th i s  a n o m a l y  was 
found  in 2 s epa ra t e  col lect ions  exac t ly  1 yea r  apa r t .  
F u r t h e r m o r e ,  on ly  1 a n i m a l  w i t h  t he  p r e s u m e d  n o r m a l  
c o n s t i t u t i o n  (30 chromosomes)  was  found  a m o n g  7 indi-  
v idua l s  e x a m i n e d  f rom Si lver  City, i n d i c a t i n g  t h a t  
an ima l s  w i t h  th i s  a n o m a l y  n o t  on ly  survive ,  b u t  poss ib ly  
p r e d o m i n a t e  in t h e  p o p u l a t i o n  in ques t ion  1, 

Zusammenfassung. Die diploide  C h r o m o s o m e n z a h l  yon  
Sigmodon minimus, e inem Nage r  der  Fami l i e  der  Criceti-  
den  is t  30. I m  K a r y o t y p  b e f i n d e t  s ich kein grosses 
m e t a z e n t r i s c h e s  Chromosom.  Bei  T ie ren  aus  e iner  Popu la -  

t ion  y o n  Silver  City, New Mexico, w u r d e n  29 Chromo-  
s o m e n  gefunden .  E ines  d a v o n  war  r e l a t i v  gross u n d  
me tazen t r i s ch .  B e i m  P a a r e n  der  C h r o m o s o m e n  in Meiose 
is t  es ev ident ,  dass  das  m e t a z e n t r i s c h e  C h r o m o s o m  das  
F u s i o n s p r o d u k t  y o n  2 homologen  C h r o m o s o m e n  ist. 
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Antagonism of Polymyxin B and Kanamycin Sulfate by Liquoid (Sodium Polyanetholsulfonate) 
in vitro 

Sod ium p o l y a n e t h o l s u l f o n a t e  (Liquoid|  a s y n t h e t i c  
an t i coagu lan t ,  h a s  been  used in med ia  for  h u m a n  b lood  
cul tures ,  s ince i t  is k n o w n  to  be  a n t i c o m p l e m e n t a r y  a n d  
a n t i p h a g o c y t i c  1-8. Dur ing  t he  course of expe r imen t s  
i nvo lv ing  t he  i n t e r ac t i on  of bac t e r i c ida l  an t ib io t i c s  a n d  
t h e  bac te r i c ida l  a c t i v i t y  of f resh h u m a n  se rum in vi t ro ,  i t  
was  found  t h a t  L iquo id  no t  on ly  abol i shed  t he  bac te r i c ida l  
a c t i v i t y  of serum,  bu t ,  in add i t ion ,  g rea t ly  reduced  t he  
a c t i v i t y  of k a n a m y c i n  su l fa te  a n d  p o l y m y x i n  B aga ins t  
Gram-pos i t i ve  as well  as G r a m - n e g a t i v e  organisms.  This  
p r e l i m i n a r y  r e p o r t  br ief ly  descr ibes  our  resul t s  o b t a i n e d  
w i t h  t he  b r o t h  d i lu t ion  t echn ique .  L iquoid  did  no t  
inf luence  t he  a c t i v i t y  of ampic i l l in ,  t e t racycl ine ,  cephalo-  
th in ,  or  ch lo r amphen i co l ;  i ts  i n h i b i t o r y  effect  t h u s  far  
ha s  been  found  to  be  l imi t ed  to  k a n a m y c i n  sul fa te  a n d  
p o l y m y x i n  B. Tab les  I and  I I  s u m m a r i z e  our  f ind ings  
w i t h  r ega rd  to t he  l a t t e r  2 an t ib io t ics .  K a n a m y c i n  sul fa te  
was  o b t a i n e d  t h r o u g h  t he  cour te sy  of t he  Br i s to l  Labo ra -  
tories,  Syracuse,  N.Y. ;  p o l y m y x i n  t3 was a gif t  f rom 
Chas. Pf izer  and  Co., Inc. ,  New York  City, N.Y. ; L iquoid  
was  generous ly  p rov ided  b y  H o f f m a n n - L a  Roche,  Inc. ,  
Nut ley ,  N.J .  F o u r  d i f fe ren t  b r o t h s  were employed :  
n u t r i e n t  b r o t h  (Difco), Mue l l e r - H i n t on  b r o t h  (Difco), 
t r y p t i c a s e  soy b r o t h  (BBL),  a n d  th iog lycol la te  b r o t h  
w i t h  0.5% added  dex t rose  (Difco); t he  l a t t e r  2 med ia  
are  c o m m o n l y  employed  for t h e  cu l tu re  of h u m a n  blood. 
The  d a t a  p r e sen t ed  in Tab le  I show t h a t  L iquo id  ra ised  
t he  m i n i m a l  i n h i b i t o r y  c o n c e n t r a t i o n s  (MIC's) of k a n a -  
m y c i n  (expressed in Exg/ml) cons iderab ly ,  in  n u t r i e n t  
b r o t h  a n d  Mue l l e r -Hin ton  b ro th .  However ,  th i s  effect  
was  a b s e n t  or cons ide rab ly  r educed  in t he  case of t r y p t i -  
case soy b r o t h  a n d  th iog lycol la te  b ro th ,  ra is ing  t he  
ques t ion  o f  w h e t h e r  t he  resu l t s  o b t a i n e d  w i t h  L iquoid  
in  t he  fo rmer  2 med ia  were m e d i a - d e p e n d e n t .  However ,  
t he  a d d i t i o n  of 10% fresh s e rum to  all  4 med ia  resu l ted  
in a n  e n h a n c e d  an t agon i s t i c  effect  of Liquoid ,  pa r t i cu l a r ly  
in  t he  case of t r y p t i c a s e  soy b r o t h  a n d  th iog lycol la te  
b ro th .  W h e n  p o l y m y x i n  B ( concen t r a t i ons  expressed  in 
un i t s /mi l l i l i t r e ;  10 U = 1 ~xg) a n d  L iquo id  were e x a m i n e d  
(Table  II) ,  t he re  was a c lea r -cu t  a n t a g o n i s m  be tween  

t h e  2 s u b s t a n c e s  in all  4 m e d i a  t es ted ,  regardless  of 
w h e t h e r  t h e y  h a d  been  enr iched  w i t h  10% fresh se rum 
or not .  I t  m a y  b e  added  t h a t  Liquoid ,  in  c o n c e n t r a t i o n s  
of 0 .05-0 .0125%,  was found  to  i n h i b i t  t h e  2 an t ib io t i c s  
in ques t ion .  All resu l t s  were r econf i rmed  us ing  new lots  
of an t ib io t ics ,  L iquoid ,  a n d  media ,  as well  as d i f fe ren t  
s t r a in s  of t e s t  o rgan isms .  

These  d a t a  sugges t  t h a t  L iquo id  will  be  a useful  an t ago -  
n i s t  aga ins t  k a n a m y c i n  a n d  p o l y m y x i n  B in b lood  cul- 
tu res  f rom p a t i e n t s  receiving these  drugs,  s ince L iquo id  
ra i sed  t he  MIC's  of the  2 an t ib io t i c s  to  levels  cons iderab ly  
above  those  o b t a i n e d  w i t h  a n y  single m e d i u m  alone.  

I t  is of i n t e r e s t  to  no te  t h a t  L iquo id  an tagon izes  2 
d i f fe ren t  an t ib io t i c s  w i th  d i f fe ren t  m e c h a n i s m s  of act ion.  
K a n a m y c i n  is k n o w n  to  i nh ib i t  bac t e r i a l  p ro t e in  syn-  
thesis ,  whereas  p o l y m y x i n  B acts  a t  t h e  bac te r i a l  cell 
m e m b r a n e  t h r o u g h  its su r face -ac t ive  p roper t i e s  ~. 

A t h o r o u g h  search  of t he  l i t e r a tu re  d u r i n g  t h e  com- 
p le t ion  of th i s  m a n u s c r i p t  i nd ica t ed  10 t h a t  L iquo id  h a d  
b e e n  found  to  exe r t  a s l igh t  a n t a g o n i s t i c  effect  aga ins t  
s t r ep tomyc in ,  d imin i sh ing  its a c t i v i t y  f rom 2- to  8-fold 
w h e n  0 .05-0 .2% of L iquo id  h a d  been  employed .  F u r t h e r -  
more,  i t  h a d  b e e n  found p rev ious ly  11 t h a t  L iquo id  a t  a 
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