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Chromosomal Polymorphism in the 
Guinea-Pig, C a r l a  p o r c e l l u s  1 

B a r r i n g  h u m a n  mater ia l s ,  a n u m b e r  of cases of ch r omo-  
somal  p o l y m o r p h i s m s  ha s  been  d i scovered  in m a m m a l s  2-6 
a n d  the  p re sen t  r epo r t  adds  one  more  to  t he  m a m m a l i a n  
group.  

I n  t he  course of i nves t i ga t i ons  on  t h e  c h r o m o s o m e  n u m -  
ber  a n d . m o r p h o l o g y  of t h e  guinea-pig ,  Cavga porcellus, for  
the  s t u d y  of the  s t a t e  of c h r o m o s o m e s  d u r i n g  d i f fe ren t ia -  
t ion,  we d i scovered  t he  occur rence  of n a t u r a l  he re to -  
zygotes  w i t h  respec t  to  some ' m a r k e r '  c h r o m o s o m e s  in 
some ind iv idua l s  of t h i s  species. As fa r  as we are  aware ,  
t he  cyto logica l  i n v e s t i g a t i o n  on  t h e  I n d i a n  guinea-pig ,  
C. porcellus, h a s  n o t  b e e n  ca r r ied  out .  T en  guinea-pigs ,  
seven  males  a n d  th r ee  females  of non-ped ig ree  s tock  ob- 
t a ined  f rom local  dealers ,  h a v e  been  e x a m i n e d  cy to-  
logical ly e m p l o y i n g  special  t e c h n i q u e s  7, 8 w i th  some modi -  
f ica t ions  m a d e  b y  us (MANNA a n d  TALUKDAR, u n p u b -  
l ished).  

The  d ip lo id  c h r o m o s o m e  n u m b e r  in  C. porcellus, l ike 
C. cobaya 9, is 64 (Figure)  in  va r ious  t i ssues  of b o t h  sexes. 
The  c h r o m o s o m e s  can  be  a r r a n g e d  in 31 homologous  
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Fig. i. Mitotic metaphase with 64 chromosomes in the corneal ceil 
of a homozygous male (ca. × 1600). 
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Figs. ~-5, Only the 'marker' chromosomes from the full somatic 
metaphase complements in different types of individuals are drawn, 
Y chromosome in males not shown {ca. x 2600). Fig. 2. Male, homo- 
zygous for two large 'marker III ' .  Fig. 3. Male, heterozygous for 
'marker III ' .  Fig. 4. Male, homozygous for two small 'marker I tI ' .  

Fig. 5. Marker chromosomes in a homozygous female individual. 

a u t o s o m a l  pa i r s  a n d  a pa i r  of s ex -ch romosomes  w h i c h  is 
h o m o m o r p h i c  X X  in t h e  female  a n d  h e t e r o m o r p h i c  X Y  
in t h e  male,  t h e  X be ing  a p p r e c i a b l y  la rger  t h a n  Y. 
T h r e e  pa i rs  of c h r o m o s o m e s  s t a n d  o u t  d i s t i nc t  a n d  
are  d e s i g n a t e d  as ' m a r k e r '  c h r o m o s o m e s  (Figures  2-5).  
A m o n g  t h e m ,  ' m a r k e r  I '  cons is t s  of a pa i r  of ac rocen t r i c  
a u t o s o m e s  wh ich  are la rges t  of all. No m a r k e d  size 
d i f ference  ex is t s  b e t w e e n  ' m a r k e r s  I I  a n d  I I I '  b u t  t h e y  
can  easi ly  be d i s t i ngu i shed  f rom the  pos i t ion  of t h e i r  
cen t romeres .  M a r k e r  I I  r ep re sen t s  t he  X ch romosome .  
Therefore ,  i t  is single in males  (Figures  2-4) a n d  pa i red  
in females  (Figure  5). The  r e m a i n i n g  m a r k e r  ch romo-  
somes,  d e s i g n a t e d  as ' m a r k e r  I I I ' ,  a re  a homologous .  
pa i r  of s u b - m e t a c e n t r i c  au tosomes .  

O u t  of t en  guinea-p igs  examined ,  t h r e e . m a l e s  were 
he t e rozygous  for t he  ' m a r k e r  I I I '  (Figure  3). The  size 
d i f ference b e t w e e n  two c o m p o n e n t s  of t h e  h e t e r o m o r p h i c  
pa i r  of ' m a r k e r  I I I '  was apprec i ab le  and  the  smal l e r  m e m -  
be r  of t he  h e t e r o m o r p h i c  pa i r  was  s o m e t i m e s  confused  
w i t h  t h e  n e x t  lower  size group.  T h e  p o i n t  of d i s s imi l a r i t y  
b e t w e e n  t he  two  m e m b e r s  of ' m a r k e r  I I I '  was  t h e  r e l a t ive  
dif ference in t he  l e n g t h  of t h e  two ch romosomes .  The  
pos i t ion  of c e n t r o m e r e s  in the  two c h r o m o s o m e s  of ' m a r -  
ke r  I I I '  in  he t e rozygous  i nd iv idua l s  also a p p e a r e d  to  be  
d i s s imi la r  in  some cases. As a r e su l t  of h e t e r o m o r p h i s m  of 
' m a r k e r  I I I ' ,  t h e  c h r o m o s o m e  c o m p l e m e n t s  of d i f f e ren t  
i nd iv idua l s  of t he  species, w i t h  r a n d o m  m a t i n g ,  were 
found  to  be of t h r ee  k inds :  (i) h o m o z y g o u s  for two  large 
' m a r k e r  I I I '  c h r o m o s o m e s  (Figure  2), wh ich  m a y  be  rep-  
r e sen ted  symbol i ca l ly  as AA, (if) he t e rozygous  for one 
large  a n d  one  smal l  or  Aa c h r o m o s o m e  (Figure  3), a n d  
(iii) h o m o z y g o u s  for two  smal le r  t h i r d  m a r k e r  ch romo-  
somes  or  a a  (F igure  4). However ,  o u t  of t he  t h r ee  expec t ed  
types ,  on ly  two,  name ly ,  t he  he t e rozygous  a n d  t h e  h o m o -  
zygous ind iv idua ls ,  could  be  ident i f ied  w i t h  sure ty .  I t  
was  r a t h e r  d i f f icul t  to  d i s t i ngu i sh  a c c u r a t e l y  t he  two  
types  of h o m o z y g o t e s  in  all  cases, e.g. AA a n d  a a  types .  
A cr i t ica l  ana lys i s  is n o w  in progress  to  o v e r c o m e  th i s  
d i f f i cu l ty  c o n c e r n i n g  t h e  need  for a ccu ra t e  d e t e r m i n a t i o n  
of the  n u m b e r  of t h e  two types  of h o m o z y g o t e s  in t he  
s t u d y  of t h e i r  f r equency  in a popu la t ion .  Since ou t  of t en  
guinea-pigs ,  t h r e e  were he t e rozygous  for ' m a r k e r  I I I ' ,  t h e  
f r e q u e n c y  of n a t u r a l  he t e rozygo te s  seems to  be qu i t e  high.  
The  d e t e r m i n a t i o n  of t he  f r e q u e n c y  of n a t u r a l  he t e ro -  
zygotes  in  d i f fe ren t  domes t i c  colonies is in  progress .  

I n  t he  gu inea-p ig  which  was he t e rozygous  for  ' m a r k e r  
I I [ ' ,  cells of b o n e - m a r r o w  f rom t i b i a  a n d  f e m u r  a n d  of 
co rnea  were found  to c o n t a i n  t he  h e t e r o m o r p h i c  pa i r  in 
t he  m e t a p h a s e  c h r o m o s o m e  c o m p l e m e n t s .  

Bes ides  t h e  h e t e r o m o r p h i s m  s h o w n  w i t h  r ega rd  to  
' m a r k e r  I I I ' ,  sporad ic  occur rences  of h e t e r o m o r p h i c  ap-  
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pearanee  of o the r  ch romosomes  in some cells of the  same 
indiv idual  were also observed.  The significance of the  
var ious  t ypes  of ch romosomal  p o l y m o r p h i s m  will be pub-  
lished elsewhere.  

Zusammen/assung. Bei der  karyologischen Analyse  von  
Metaphasen  in K n o c h e n m a r k ,  Cornea und  a n d e r n  Ge- 
weben  des indischen Meerschweinchens ,  Cavia porcellus 

(7 c~ ,  3 ~g~) wurde  festgestel l t ,  dass  drei  m~nnl iche  Indi -  
v iduen  in e inem a u t o s o m a l e n  Chromosom he t e rozygo t  
waren .  Das C h r o m o s o m  wird  als Marker  I I I  beze iehne t .  

G. K. MANNA and  MADHURI TALUKDAR 

Department o/Zoology, University o/ Kalyani, Nadia 
(West Bengal, India), December 24, 1963. 

In vitro A n t i v i r a l  A c t i v i t y  o f  H y d r a z i n e  S u l f a t e  

In  previous  publ ica t ions  we have  shown  the  inh ib i to ry  
proper t ies  of guanid ine  on pol iovirus  repl icat ion 1.~. 

Dur ing  our  effor ts  to  e lucidate  the  s t r u c t u r e - a c t i v i t y  
re la t ionships  for th is  compound ,  we were able to  demon-  
s t ra te  t he  an t iv i ra l  ac t iv i ty  of hyd raz ine  su lpha te .  

In  fact  hyd raz ine  su lpha te  was found  to be able to in- 
h ib i t  polio and  vaeeinia  virus mul t ip l ica t ion  in vitro. 

The viral  s t ra ins  and the  procedures  used for the  cul ture  
of h u m a n  a m n i o n  cells (Mascoli 's line) were as previously  Viral 
descr ibed ~, *. strain 

The assays  of pol iovirus  c y t o p a t h i c  effect  (CPE) were  
pe r fo rmed  by  the  p laque  m e t h o d  of DULBECCO 5; those  on Polio 1 
vaecinia  virus  C P E  were  prev ious ly  descr ibed  by  us 8. 

The  inh ib i t ion  of polio and  vaccinia  virus  repl ica t ion  Polio I 
was eva lua t ed  b y  coun t ing  the  c y t o p a t h i c  uni ts  (CPU) 
p re sen t  a t  var ious  t ime  in terva ls  in the  cul ture  med ium.  Polio 1 

Since hyd raz ine  lowers t h e  p H  of t he  med ium,  th i s  was  
kep t  a t  7.3 by  a d d i n g  a few drops  of 1% N a H C O  3 solut ion.  Polio 1 

Table  I shows  a c lear-cut  inhib i t ion  of polio 1 and  vac-  
cinia virus  C P E  for concen t r a t ions  of hydraz ine  up  to  Polio 1 
8 ~g/ml and  up  to  16 ~g/ml respec t ive ly .  

The  p ro t ec t ive  effect  aga ins t  the  C P E  of e i ther  polio 
or vaccinia  virus is accompan ied  b y  a ma rked  inhib i t ion  Vaccinia 
of the  virus repl icat ion,  as is shown  in Table  II .  

The inhib i t ion  of the  viral  repl ica t ion  exe r t ed  by  Vaccinia 
hydraz ine  s t ems  ne i the r  f rom a d i rec t  effect  on viral  
par t ic les  nor  f rom a de tec tab le  cell damage .  Indeed ,  pre-  Vacciuia 
incuba t ing  polio and  vaccinia  virus in a med ium conta in-  
ing 100 txg/ml of hyd raz ine  does no t  s ignif icant ly  mod i fy  
the  viral  in fec t iv i ty ;  on the  o the r  hand ,  e i ther  polio or 
vaccinia viruses normal ly  repl icate  in cells p re - incuba ted  

Table I. Inhibition by hydrazine sulphate of polio 1 and vaccinia 
virus cytopathic effect 

Virus Hydrazine sulphate % of inhibition 
tzg/ml ~ (mean and range) 

Polio 1 66.6 (t9) 93.6 (72.5-100) 
I%1io 1 33.3 (16) 94 (66 -100) 
Polio 1 16.6 (13) 63 (22 -100) 
Polio 1 8.3 (7) 6l (14 -100) 
Polio~ 4A (3) as (1~ - 751 
Polio 1 1.0 (2) 13 (0 - 26) 

Vaccinia 66.6 (6) 89.7 (8'2 - 94) 
Vaccinia 33.3 (5) 70.8 (40.3- 95.9) 
Vaecinia 16.6 (3) 60.5 (49 - 73) 
Vaccinia 8.3 (3) 29 (0 - 51) 
Vaccinia 4.1 (3} 4 (0 - 1'2) 

In parentheses the number of trials. 

for 10 h wi th  hydraz ine  (67 tzg/ml) and  t h e n  wash ing  ou t  
hydraz ine .  

The m e c h a n i s m  by  which hydraz ine  exer t s  its an t iv i ra l  
effect  is no t  ye t  clear. 

Table II. Inhibition by hydrazinc sulphate of polio and vaccinia 
virus replication 

Inocuhlm Hydrazine CPU detected after 
in CPU a sulphate 36 b (mean and 

~xg/ml b range) 

104 (4) 1.4 × 10 ~ 
(7 x 10"-3  × 10 ~) 

104 6 6 . 6  (4) 2 , 4  x 10 ~ 
( 1 0 5 - 4 . ~  x 105) 

104 3 3 . 3  (2) 2 . 6  × 106 
(2 .2  × 106 -3  × l06)  

104 16 .6  (~) 5 . 4  × 106 
(5 .3  × 1 0 6 - 5 . 6  × l f # )  

104 8 .3  (2) 107 
(9 .4  x 106-1 .1  × 107} 

5 × 10 a -- (3) 10 6 
(3 x 106 -8  x 105) 

5 x 10 ~ 6 6 . 6  (3) 104 
(7 x 1 0 s - 3  x 10 4) 

5 × 10 ~ 3 3 . 3 3  (3) 1.8 × 105 
{9 x 104 -3  x l 0  ~) 

Cytopathic unities, b In parentheses the mnnber of trials. 

Riassunto. I1 solfato di idraz ina  inibisce l ' e f fe t to  ci to-  
pat ico  e la mol t ip l icaz ione  sin del  vi rus  polio che di  quello 
vaccinico.  Tale azione non  der iva  n~ da  un ef fe t to  sulla 
par t ice l la  virale n~ da  un  d a n n o  cellulare. 

B. LODDO and  G. L. GESSA 
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