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two  pos i t ive ly  m i g r a t i n g  f ract ions ,  one a t  the  a l b u m i n  
pos i t ion  a n d  one on  t he  pos i t ive  side of the  a l b u m i n  posi- 
t ion.  

W h e n  t he  e lec t rophoresed  p a t t e r n  is s t a ined  w i t h  
P A S  i t  m a y  be  obse rved  t h a t  the  P M S  has  s epa ra t ed  in to  
3 g lycopro te in  f ract ions .  One on  t he  pos i t ive  side of t he  
a l b u m i n  posi t ion ,  one a t  t he  a l b u m i n  posi t ion,  and  one 
b e t w e e n  t he  a l b u m i n  a n d  t he  e-g lobul in  posi t ion.  

Clinical studies. Of the  8 mares  or ig inal ly  selected for 
s t u d y  3 b e c a m e  p r e g n a n t .  Us ing  t he  H A I  t e c h n i q u e  pre-  
v ious ly  descr ibed,  a pos i t ive  resu l t  was  recorded  in all 3 
a t  t he  44th,  47th,  a n d  53rd d a y  fol lowing coitus.  

Spec imens  of sera, t a k e n  f rom each  mare  were re- 
t e s t ed  t h r e e  days  a f te r  t he  in i t ia l  pos i t ive  result .  The  
resu l t  in each  case r e m a i n e d  posi t ive.  

Spec imens  of ur ine  t a k e n  a t  th i s  t ime  were also posi t ive,  
t he  c o n c e n t r a t i o n  of g o n a d o t r o p h i n  p r e s en t  be ing  7000, 
21,000 a n d  29,000 IU/1. 

No false pos i t ive  resu l t s  were recorded  a t  a n y  t ime  in 
t he  five mares  who  were n o t  p r e g n a n t .  

Discussion. Ant i se ra  to  P M S  has  been  f r equen t ly  pro- 
duced  b y  o the r  workers  (PIGEON, CLEGG, and  COLES; 
ZONDGK a n d  SULMAN 9; HAMBURGER, NIEMAN, and  
SORENSEN10). WIDE and  WIDE ~ used F r e u n d s  a d j u v a n t  
c o m b i n e d  w i t h  P M S  to  raise  an t i s e r a  to the  hormone .  
The i r s  is t he  on ly  o t h e r  r e p o r t  to  da t e  on  the  use of such  
an t i s e r a  for the  diagnosis  of p r e g n a n c y  in t he  mare .  

The  d i s appea rance  of two  of t he  p rec ip i t a t i on  l ines 
(a and  b) a f te r  a b s o r p t i o n  would  ind ica te  t h a t  t he  p a r e n t  
an t igens  of these  two non-specif ic  an t ibod ies  are p re sen t  
in  n o r m a l  horse  sera. I t  is p r o b a b l e  t h a t  more  t h a n  one 
vo lume  of n o r m a l  horse  s e rum is necessa ry  to abso rb  each  
vo lume  of ant isera .  Fol lowing these  s tudies  five vo lumes  
of n o r m a l  horse  sera  were rou t i ne ly  used for each  vo lume  
of an t i sera .  

To da t e  no repor t s  of i m m u n o e l e c t r o p h o r e t i c  s tudies  
on  PMS h a v e  been  publ i shed .  This  s t u d y  would ind ica te  
t h a t  t he  PMS used (Leo) con t a in s  two p ro t e in  and  th ree  
g lycopro te in  f ract ions .  I t  is obv ious  t h a t  the  use of the  

r e l a t ive ly  i m p u r e  p r e p a r a t i o n s  of P M S  wh ich  are cur-  
r e n t l y  ava i l ab le  will p roduce  a n u m b e r  of e x t r a n e o u s  
an t ibodies .  I t  is possible,  however ,  t h a t  these  can  be 
abso rbed  b y  the  use of n o n - p r e g n a n t  mares  serum.  I t  was 
hoped  t h a t  t he  diagnosis  of p r e g n a n c y  in the  mare  could 
be  ach ieved  us ing  an  H A I  m e t h o d  a t  a n  earl ier  s tage t h a n  
t he  m e t h o d s  c u r r e n t l y  avai lable .  F r o m  the  pos i t ive  resul t s  
ach ieved  in th i s  p r e l i m i n a r y  s t u d y  i t  would  a p p e a r  un-  
l ikely t h a t  th i s  will p rove  possible,  a n d  t h a t  the  40 th  d a y  
fol lowing coi tus  is t he  ear l ies t  t ime  a t  wh ich  chor ionic  
g o n a d o t r o p h i n  can  be  de tec ted  in t he  s e rum of t he  preg- 
n a n t  mare  11. 

Rdsumd. Une  m 6 t h o d e  pou r  la p r 6 p a r a t i o n  d ' u n  an t i -  
s6 rum de h a u t  t i t r e  con t re  le P M S  est  d6crite.  La  sp6- 
cificit6 a 6t6 6tabl ie  pa r  immuno61ect rophor~se .  On a mis 
au p o i n t  une  m 6 t h o d e  ~ la H A I  p a r  laquel le  le d iagnos t ic  
de la grossesse p e u t  6tre fair, chez la j u m e n t ,  en t re  le 
426me et  le 54brae jour  apr~s le coit .  
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N u c l e a r  A p p a r a t u s  and  B i n a r y  F i s s i o n  in  
Spirostomum dharwarensis n. sp .  

Spirostomum dharwarensis n. sp. is a f reshwater ,  
modera t e - s i zed  ci l iate  a b o u t  600-800/~ long (Figure 1) ; i t  
is n a m e d  a f t e r  t he  local i ty  f rom wh ich  i t  was collected. 
The  n u m b e r  of micronuc le i  is exac t ly  seven.  T h e y  are 
smal l  bodies,  each  2.0 # in  d iamete r .  T h e y  are d i s t r i bu t ed  
a long  t he  m a c r o n u c l e a r  b a n d .  Somet imes  one or two are 
found  a d h e r i n g  to it. I n  v e g e t a t i v e  phases  b o t h  types  of 
nucle i  show a b r i l l i an t l y  pos i t ive  Feu lgen  reac t ion ,  the re -  
b y  revea l ing  a cons iderab le  a m o u n t  of D N A  presen t  in  
t hem.  

Spirostomum dharwarensis has  t he  fol lowing un ique  
fea tu res :  i t  has  on ly  seven  micronucle i ,  t he  mic ronuc l ea r  
d iv i s ion  is of the  s y n c h r o n o u s  t y p e  a n d  the  m a c r o n u c l e a r  
d iv is ion  du r ing  b i n a r y  fission is comple t ed  fa r  ill a d v a n c e  
of t he  cy top la smic  d iv i s ion  (Figure  2). In  these  fea tures  
S. dharwarensis differs f rom all o t h e r  species h i t h e r t o  
descr ibed  u n d e r  the  genus  Spirostomum (SESHACHAR and  
PADMAVATHI 1). D u r i n g  b i n a r y  fission, i t  is s ign i f ican t  to  

obse rve  t h a t  the  macronuc leus  shows increas ing ly  poor  
r eac t ion  to t he  Feu lgen  dye d u r i n g  i ts  condens ing  process, 
whi le  the  r eac t ion  shown  b y  t he  micronuc le i  to  th i s  dye  
is n o t  so poor.  I t  m a y  be infer red  f rom th i s  t h a t  in  S. 
dharwarensis d u r i n g  t he  nuc lea r  d iv i s ion  a cons iderable  
a m o u n t  of D N A  d isappears  f rom the  mac ronuc l eus  while  
t he  micronucle i  lose v e r y  l i t t le  of t h i s  genet ic  mater ia l .  

SESHACHAR and PADMAVATHI 2 r ega rd  the  synch ronous  
a n d  select ive t ypes  of mic ronuc l ea r  d iv is ions  in  ci l iates 
as some b iochemica l  m e c h a n i s m s  ac t ing  u n d e r  the  ex- 
t e r n a l  or i n t e r n a l  s t imul i .  WADDINGTON'S a cy top lasmic  
c h e m o d i f f e r e n t i a t i o n  h y p o t h e s i s  a n d  HAMMERLING'S 4 
phys io logica l  g rad ien t s  h y p o t h e s i s  r ep re sen t  o the r  ex- 

1 B. R. SESHACHAR and P. B. PADMAVATHI, J.  Protozool. 3, 145 
(1956). 

2 B. R. SESHACHAR and P. B. PADMAVATHI, Curr. Sci. 9, 281 (1956). 
3 C. H. WADDINGTON, Syrup. Soc. exp. Biol. 2, 145 (1948). 
4 j .  HAMMERLING, Arch. Entmech. Org. 731, 1 (1934). 



B6 Specialia EXPERIENTIA XXII/1 

planat ions .  F r o m  the  reac t ion  shown by  the  nuclei in S. 
dharwarensis to the  Feulgen  dye, I feel t h a t  it  is possible 
to  offer one more  probable  explanat ion .  Dur ing  the  pro-  
cess of divis ion of the  nuclei in ciliates m u c h  of the  D N A  
in t h e m  is conver ted  into the  R N A  required,  t he r eb y  in- 
creasing the  ra te  of metabol ic  processes wi th in  the  cell. 

In  ciliates showing a selective micronuclear  division, the  
macronucleus  gives t h r o u g h o u t  a b r igh t  Feulgen reac t ion  
as in S. ambiguum Padmava th ih ,  ind ica t ing  t h a t  i t  does 
no t  pa r t  wi th  m u c h  of its DNA. So a n u m b e r  of 
micronuclei  con t r ibu te  the i r  DNA mater ia l  for the  build-  
up of RNA.  Now, as the  D N A  mater ia l  in t h e m  falls below 
the  o p t i m u m  level, the  ma jo r i t y  of the  micronuclei  de- 
generates ,  while only  a few main ta in  themse lves  t h ro u g h  
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Fig. 1. A vegetative individual of Spirostomum dharwarensis n. sp. 
showing a cylindrical inacronucleus and seven micronuclei distrib- 

uted around it, • 200. (e.v. -- Contractile vacuole.) 

Fig. 2. Two daughter macronuelei have grown to a considerable size 
within the parent ciliate body. Still there is no sign of any cyto- 

plasmic fission, • 100. 

the  process of mitosis  and comple te  the i r  division. On the  
o ther  hand ,  in ciliates showing a synchronous  division, the  
condens ing  macronucleus  shows a poor  react ion to the  
Feulgen dye, as in S. dharwarensis, t h e r eb y  suggest ing 
t h a t  i t  is pa r t ing  wi th  a considerable  a m o u n t  of DNA 
dur ing  the  process of condensat ion .  Hence  there  is no need 
for the  micronuclei  to  con t r ibu te  the i r  DNA mater ia l  to-  
wards  the  R N A  build-up.  For  th is  reason all the  micro- 
nuclei  ma i n t a i n  themse lves  successfully t h rough  the  
mi to t ic  division - a synchronous  division. Ill Epistylis 
articulata S~SI-IACHAR and DAS 6 have  conclusively demon-  
s t r a t ed  such a convers ion of the  macronuclear  DNA into 
R N A  in the  exconjugants .  A t t e m p t s  are being made  in 
our l abora to ry  to show exper imenta l ly  this  convers ion of 
D N A  into t~NA dur ing  the  predivis ional  stages in 
Spirostomum too. Unt i l  the  expe r imen ta l  da t a  provide  
suppor t  for the  p resen t  in te rpre ta t ion ,  this  v iew may  be 
t aken  as mere ly  one of the  possible exp lana t ions  of the  
events  under ly ing  such compl ica ted  p h e n o m e n a  as the  
nuclear  divisions in ciliates. 

Rdsumd. Dans  cet  article on a d6crit  l ' apparei l  nucl6aire 
et  la fission binaire darts le cili6 d ' eau  douce Spirostomum 
dharwarensis. La division micronucl6aire est  de type  syn- 
chrone.  E n  ce qui concerne le mode de division micro- 
nucl6aire, on a 6tudi6 6galement  le d @ l a c e m e n t  graduel  
du t y p e  s61ectif au t y p e  synchrone  dans  le genre Spiro- 
stomum. 

R. N. DESAI 

Department o~ Zoology, Karnatak Science College, 
Dharwar (India), M a y  31, 1965. 

P. B. PADMAVATHI, Proc. zool. Soe. Ind. 7, 91 (1955). 
6 B. R. SESHACHAR and C. M. S. DAS, Proc. nat. Inst. Sci. Ind. 20, 

656 (1954). 

M e t a b o l i s m  of  G S  130051,  a N e w  I n s e c t i c i d e  

GS 130051 is a new o rganophosphorus  insect icide wi th  
the  s t ruc tu re  O,O-dimethyl -S-E2-methoxy-1 ,  3 ,4- thia-  
d iazol -5- (4H)onyl- (4)methyl~-di th iophosphate  ~ : 

S 
S O=C / NC--OCHa 

CHaO~ II I TI 
P--S--CH2--N N 

CH30 / 

I t s  p o t e n t  biocidal  ac t iv i ty  and its toxicological  beha-  
v iour  3 have  been  described.  In  this  paper ,  the  resul ts  of 
me tabo l i sm  s tudies  on the  d i s t r ibu t ion  and  excre t ion  of 
the  subs tance  in animals  and  p lants  are repor ted .  Detai ls  
on the  metabol ic  fate  of the  molecule in vivo and  in v i t ro  
will be publ i shed  elsewhere.  

Metabolism in animals. In  a series of ba lance  s tudies ,  
the  excre t ion  of oral ly appl ied labelled GS 13005 in the  
urine, faeces and expi red  air of the  ra t  was examined .  The 
mean  values  of four  expe r imen t s  are summar ized  in 
Table I. 

Table I shows a high degree of recovery  of the  radio- 
ac t iv i ty  applied.  The d i s t r ibu t ion  p a t t e r n  indicates  a 
comple te  absorp t ion  of the  subs tance  and an intense  
me tabo l i sm wi th  concomi t an t  cleavage of the  hetero-  
cyclic moie ty  to CO 2 as the  main  result .  The excre t ion  of 
polar  metabol i tes  in the  urine is appa ren t l y  of the  same 
impor tance  as the  expirat ion.  

The d i s t r ibu t ion  of GS 13005 in the  organs of the ra t  
was s tudied  in order  to suppor t  these  results  and to ex- 
clude specific r e t en t ion  or accumula t ion  of the  insecticide 
or its metabol i tes  in any  organ. The resul ts  are repor ted  
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