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handIed,  bu t  no al ter ing subs tance  was added  ; it  was used 
as control .  All these  red cell a l iquots  were successively 
resuspended  in autologous p l a sma  and s tored at  4~ for 
5 days, as descr ibed elsewhere4. Each  sample  was t h e n  
d iv ided into 6 separa te  al iquots  of 5 ml:  3 of these were 
immed ia t e ly  cent r i fuged and the  remain ing  3 were incu- 
ba ted  at  37~ for 3 h in a Dubnof f  shaker  moving  a t  a 
ra te  of 50 osci l lat ions/min.  K+ concen t ra t ion  was meas-  
ured in the  p lasma  of all the  aliquots,  before and af ter  
incuba t ion  of the  blood, w i th  a Beckman  D U  f lame 
pho tome te r .  K+ up take  by  the  cells was calcula ted by  
difference,  according to  the  m e t h o d  of KAHN and ACHe- 
SONS, de te rmin ing  the  hema toc r i t  value before and af ter  
incubat ion.  

Resul ts  are summar ized  in the  Table. I t  is seen t h a t  
dur ing  the  incuba t ion  bo th  the  control  and t r ea t ed  red 
cells r emoved  measurable  quant i t ies  of K+ from the  
p lasma agains t  a concen t ra t ion  gradient :  hence by  an 
act ive mechanism.  This  p h e n o m e n o n  was demons t rab le  
in spi te  of the  c o n c o m i t a n t  increase of hemolys is  pro-  
duced - especially in t r ea t ed  cell samples  - by  warming  

K + uptake by untreated and AET- or cysteine-treated red cells 
incubated at 37~ 

Sample K + uptake (mEq/1 of cells ~ S.D. ~) 
No. 

Control AET b Cysteine b 

1 + 5.0 (•  0.0S) + 4.8 (~ 0.11) + 5.3 (-L 0.03) 
2 + 6.7 (~: 0.03) + 6.0 (-L 0.07) + 5.6 (~_ 0.12) 
3 + 3.3 ( i  0.08) + 5.2 (~ 0.07) + 4.3 ( i  0.23) 
4 + 5.2 ( i  0.10) q- 3.5 (dE 0.00) q- 3.0 (~- 0.00) 
5 + 5.4 ( i  0.12) + 2.5 (-c 0.05) + 3.8 (~ 0.00) 
6 + 3.4 (J- 0.00) + 4.4 (•  0.11) + 7.0 (=k 0.00) 
7 + 2.5 (:t_ 0.04) + 2.3 ( i  0.00) + 3.0 (~ 0.03) 

S . D . -  standard deviation of the mean of 3 determinations. 
b Red cells treated with the altering substance. 

and shaking,  which caused a passive shif t  of K+ from the  
lysed ceils to the  plasma.  

The analysis  of var iance  showed t h a t  the  differences of 
K+ up take  be tween  the  three  groups (control  and t r ea ted  
red cells) were no t  s ignif icant  (P  > 0.2). 

The results  of our expe r imen t s  show t h a t  the  enzymat i c  
abnormal i t ies  occurr ing in normal  e ry th rocy tes  t r ea ted  
wi th  A E T  or cyste ine do no t  impai r  the  cat ion t r a n s p o r t  
mechan i sm t h a t  acts  a t  the  cell surface. Appa ren t l y  the  
two a l ter ing subs tances  are no t  specific inhib i tors  of the  
m e m b r a n e  su l fhydryl  groups,  as are mercury,  n -e thy l -  
male imide  and p-mercur ibenzoa te ,  whose inh ib i to ry  effect  
on the  cat ion t r anspo r t  mechan i sm of the  red cell has  
been d e m o n s t r a t e d  6-s. 

Riassunto.  ~ s ta to  s tud ia to  il meccanismo di scambio 
cationico di m e m b r a n a  di emazie  umane  normal i  t r a t t a t e  
con compos t i  sulfidrilici (AET e cisteina). Si g osservato  
che, du ran te  l ' incubazione di 3 h a 37~ e f fe t tua ta  dopo 
5 giorni di soggiorno a 4~ le emazie  normal i  t r a t t a t e  con 
i sudde t t i  compost i  r imuovono  a t t i v a m e n t e  dal  p lasma 
normal i  quan t i t a t i v i  di K+. I r isul ta t i  vengono breve-  
men te  discussi. 
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A Preliminary Study of the Immunoelectro- 
phoretic Properties of Pregnant Mares Serum 
(PMS) Together with its Application to the Diag- 

nosis of Pregnancy in the Mare 

In  this  s t u d y  the  specif ici ty of the  react ions  be tween  
p r e g n a n t  mare  se rum (PMS) and a developed ant i sera  
have  been  examined  by  e lect rophoret ic  and immuno-  
e lec t rophore t ic  techniques .  The  knowledge gained has 
been appl ied to de te rmine  the  presence or o therwise  of a 
p regnancy  in a small  group of 8 mares.  

On clinical examina t i on  a skilled p rac t i t ioner  can 
usual ly diagnose p r egnancy  in the  mare  be tween  the  38th 
and 44th day  af ter  coitus. ELMENDORFF, LORAINE, and  
WALL~Y 1 and  A~TONIADES 2, b y  the  use of var ious  bio- 
logical p r egnancy  tes ts ,  were able to ver i fy the  presence  
of p r egnancy  at  app rox ima te ly  40 days,  while "VVID~ and  
WIDE a, who used a hemagg lu t ina t ion  inhibi t ion t echn ique  
(HAI),  were able to d e m o n s t r a t e  t h a t  the  diagnosis  of 
p r e g n a n c y  was possible using th is  technique.  They  did 
not,  however ,  t e s t  the  sera before the  44th day,  hence  

the i r  r epor t  is no t  helpful  in de te rmin ing  how early an 
immunologica l  t e s t  will de tec t  the  presence of chorionic 
gonado t roph in  in the  se rum of the  mare.  

Materials  and methods. Etec t rophore t ic  and  immuno-  
e lec t rophore t ic  s tudies :  Agar-gel  e lect rophoret ic  and im- 
munoe lec t rophore t i c  s tudies  were carried out  using the  
techniques  as descr ibed by  McCARTHY, PEXNINGTON, and  
CRA~vVFO RD 4. 

Hemagg lu t ina t ion  inhib i t ion  assay design:  These were 
ident ical  wi th  those descr ibed by  McCARTHY et al. 4 
using PMS for the  control  solutions.  

P repa ra t ion  of ant isera :  R a b b i t s  were immunized  wi th  
a solut ion conta in ing  PMS and  Benton i te  in a dose level 
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of 500 IU  PMS and 0.5 mg Benton i te  for each injection.  
The immuniz ing  courses of in jec t ions  were carried out  a t  
twice weekly in tervals  over  a per iod of th ree  weeks. The 
ant isera  t i t res  a t  the  end of this  period var ied be tween  
1/100 and  1/6400. I t  m a y  be concluded t h a t  PMS ab- 
sorbed on ben ton i t e  is r easonab ly  ant igenic  in t h a t  h igh  
t i t res  of an t i body  can be produced.  

Fig. 1. Development of precipitation lines between PMS and anti- 
sera. 

P r epa ra t i on  of blood cells: The cells were p repa red  by  
the  BUTT, CROOKE, and CUNNINGHAM 5 modif ica t ion  ot 
LING'S 6 method .  Pyruv ic  a ldehyde was used to p repare  
the  cell envelope,  the  ceils being coated  wi th  PMS. 

Collection of clinical specimens:  Blood f rom 8 mares  
was w i t h d r a w n  b y  in t ravenous  punc ture .  The sera was 
separa ted  by  cent r i fugat ion .  PMS was ex t r ac t ed  by  the  
m e t h o d  suggested by  MISCHELL, WIDE, and GXMZELLL 
In  order  to  de te rmine  the  presence of a pregnancy ,  speci- 
mens  were collected at  3 day  in tervals  from the  13th to  
the  54th day  following coitus. 

Results.  I t  will be observed f rom Figure 1 t h a t  th ree  
p rec ip i t a t ion  lines could be developed be tween  PMS and  
the  ant isera .  Two of these lines (a and b) were similar  to 
lines which  could be developed be tween  normal  horse sera 
and the  ant isera.  The sera was doubly  di luted to compen-  
sate  for the  absorp t ion  which occurred wi th  normal  horse  
serum. 

I t  can  also be observed  t h a t  line c is cen t red  on the  
main  g lycoprote in  f rac t ion of PMS. Equ ine  gonadot ro-  
ph in  is known  to be a g lycoprote in  (ANTONIADES2). 

W h e n  an equal  volume of ant isera  was absorbed  wi th  
an equal  volume of normal  horse serum, and incuba ted  
for 1 h a t  37~ the  two mos t  posi t ively  s i tua ted  lines 
(a and  b) d isappeared .  The remain ing  line (c) was therefore  
t aken  to be the  a n t i b o d y  to equine gonado t roph in  (Fi- 
gure 2). The resul t  of e lect rophoret ic  s tudies  are shown in 
Figure 3. Staining react ions  bo th  wi th  nigrosin (for pro-  
tein) and  periodic acid-Schiff  (PAS) (for glycoprotein)  
have  been  under taken .  W h e n  nigrosin s ta in  has  been  
used, the  horse se rum can be seen to  have  separa ted  in to  
two  pos i t ive ly  migra t ing  f ract ions  a lbumin  and  e-glob- 
ulin, and  one nega t ive ly  migra t ing  fract ion F-globulin. 
P ro te in  is also visible on b o t h  sides of the  origin and  is 
p ro b ab l y  the  fi-fraction. The e lect rophoresed PMS shows 

Fig. 2. Development of precipitation lines between PMS and anti- 
sera, following absorption of the antisera with normal horse serum. 

5 W. R. BUTT, A. C. CROOKE, and F. J. CUNNINGHAM, Bioehem. J. 
81, 596 (1961). 
N. R. LIN~, Bioehem. J. 77, 12 (1960). 

7 D. R. MISCHELL, L. WIDE, and C. A. GEMZELL, J. elin. Endocr. 
23, 125 (1963). 

Fig. 3. Electrophoresis of normal non-pregnant horse serum and pregnant mares serum (PMS) stained for protein and glycoprotein. 
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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). 


