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Prel iminary Attempts  to Terminate Pregnancy by 

KRISHNAN 1 has recent ly  repor ted  t h a t  the  admin i s t r a -  
t ion of a chicken an t ib las tok in in  serum to the  r abb i t  dur-  
ing the  p r e imp lan t a t i 0n  per iod of p r egnancy  resul ts  in 
e i ther  abnorma l  deve lopmen t  of the  young  or comple te  
cessat ion of the  pregnancy .  This paper  describes some pre-  
l iminary  work wi th  r abb i t  an t i se rum to swine u te r ine  pro-  
te in  tha t ,  in par t ,  subs tan t i a t e s  KRISHNAN'S observat ions .  

Methods  and  materials .  Pig uteri ,  ob ta ined  fresh f rom a 
local m e a t  pack ing  p lant ,  were f lushed wi th  physiological  
saline solut ion ; the  f lushings dialysed for 24 h aga ins t  cold 
dist i l led wa te r  and  t h e n  lyophil ised to  a d ry  powder  ac- 
cording to  the  m e t h o d  of KRISHNAN and DANIEL 2. The 
powder  was dissolved in buffered  saline solut ion and  the  
p ro te in  con t en t  de t e rmined  by  use of the  LOWRY proce-  
dure  3. Sufficient  saline solut ion was t h e n  mixed  wi th  the  
p ro te in  solut ion to give a final p ro te in  concen t r a t ion  of 
1%. After  f i l ter  s ter i l iza t ion the  1% pro te in  solut ion was 
mixed  wi th  FREUND'S a d j u v a n t  unt i l  a homogeneous  sus- 
pens ion was p roduced  hav ing  a final concen t ra t ion  of 4 mg 
of u ter ine  p ro te in  per  ml. 3 kinds of inoculat ions  were made,  
one wi th  pro te ins  collected f rom sows whose  ovaries con- 
t a ined  corpora  lu tea  (luteal phase  protein) ,  ano the r  wi th  
pro te ins  f rom sows whose ovaries had  developing follicles, 
b u t  no corpora  lutea  (follicular phase  protein)  and the  3rd 
wi th  pig se rum proteins .  To inoculate  the  r abb i t s  0.25 ml of 
the  p r o t e i n - a d j u v a n t  mix tu re  was in jec ted  into the  r igh t  
foot  pad ;  3 weeks la ter  a 2nd in jec t ion  of 0.25 ml  was 
given in to  the  left foot  pad  and again 3 weeks la ter  0.25 ml  
of t he  pro te in  solut ion along was given i.v. in to  the  left  ear 
vein. Blood samples  were t aken  at  the  beg inn ing  and before 

Immunologica l  Attack on Uterine Protein* 

each in jec t ion  in the  series and also one week af ter  the  last  
injection,  to  be used in compar i son  tes t ing  for the  presence  
and progressive fo rmat ion  of ant ibodies .  All bleeding was 
done f rom the  marg ina l  ear  veins.  Ouchte r lony  tes ts  4 were  
run on each r ab b i t  using the  original  ant igen against  each  
of the  4 blood samples  to  es tab l i sh  the  presence of ant i -  
bodies. 

All of the  se rum samples  t aken  f rom the  rabb i t s  de- 
scr ibed above were  pooled according to the i r  type.  Thus,  
one b a t c h  represen ted  an t i se ra  aga ins t  pig l u t e a l  phase  
u ter ine  fluid prote in ,  one b a t c h  was agains t  follicular 
phase  protein ,  and  one b a t c h  was agains t  porcine se rum 
prote in .  These  pooled an t i se ra  were  t h e n  used to  in jec t  
pigs in an effor t  to t e r m i n a t e  or prolong the i r  pregnancies .  

9 Horme l  min ia tu re  pigs 5 were bred  for us a t  Colorado 
Sta te  Un ive r s i ty  t h ro u g h  the  cour tesy  Dr. DONALD WILL. 
3 of the  animals  were given the  r ab b i t  an t i se rum to luteal  

p r o t e i n ,  3 an t i s e rum to follicular p ro te in  and 3 an t i se rum 
to pig serum prote ins .  In jec t ions  were made  via the  ear  
vein on the  5th, 7th and  9th days  pos t  co i tum;  wi th  5 ml  
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Effect  of rabbi t  se rum on pig p regnancy  

Animal  n u m b e r  Gestat ion period No. young  born  Of which were dead Comments  

Controls-ant iserum to Freund ' s  a d j u v a n t  plus pig se rum 

1 113 12 2 
2 112 7 0 
3 113 8 0 1 had CNS problem and was euthanized  

Exper inmnta l -an t i se rmn to follicular phase pig uter ine  proteins 

1 122 7 0 
2 114 7 0 
3 115 8 0 

Experimental-antiserum to lnteal phase pig uterine proteins 

1 - - Did not recycle until 173 days. 
2 114 7 0 Possible loss of some of last inoculuin 

from ruptured vein 
Had not recycled at time of writing 
which was 237 days. 

3 

Colony average  as ca lcula ted  f rom 100 un t rea ted  ' f i r s t  t i m e '  gilts 

113.4 := 1.6 ~ 7.25 :~ 2.5 ~ 0.049 :i: 0.21 �9 Th e  incidence of p regnancy  failure is 
nil. Rare ly  an animal  will require a 
repeat breeding at a second estrus. 

Standard deviation. 
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of a n t i s e r u m  be ing  g iven  on  day  5, 10 ml  on  day  7 and  
15 ml  on  d a y  9. These  t imes  were selected to coincide w i t h  
t he  ear ly  s tages  of b l a s t o c y s t  deve lopmen t ,  which ,  we felt, 
were t he  s tages  m o s t  l ikely to be in f luenced  b y  an t i s e r a  to 
u t e r ine  p ro te in .  Af te r  t he  las t  i n j ec t ion  t he  sows were re- 
t a i n e d  in t h e i r  r espec t ive  pens  a n d  obse rved  da i ly  u n t i l  
a b o u t  110 days  pos t  co i tum.  A t  th i s  t i m e  t h e y  were re- 
m o v e d  to  t he  f a r rowing  shed a n d  k e p t  un t i l  p a r t u r i t i o n  
h a d  occurred,  or i t  was obv ious  i t  was  no t  going to occur. 
N u m b e r  of young  a n d  l eng ths  of ges t a t ion  per iods  were 
recorded,  as well  as t he  t i m e  exp i red  before  t he  a n i m a l  
r e t u r n e d  to  es t rus  if she h a d  no t  g iven  b i r th .  

Results. I n  t he  O u c h t e r l o n y  tes t s  for p r e c i p i t a t i n g  rab-  
b i t  a n t i b o d y  a g a i n s t  porc ine  u t e r i ne  pro te ins ,  up  to 8 
b a n d s  can  be  de tec ted  aga i n s t  lu t ea l  phase  p r o t e in  
whereas  on ly  4 (at  m a x i m u m )  aga i n s t  fol l icular  phase  pro- 
t e in  each  w i t h  i ts  co r re spond ing  an t i s e rum.  All share  some 
se rum an t igens  in common .  Some of t h e  b a n d s  a p p e a r  w i t h  
se rum t a k e n  a f te r  1 in ject ion,  o the r s  are no t  obv ious  un t i l  
a f t e r  2 or 3 in jec t ions .  

The  resu l t s  of t he  b reed ing  e x p e r i m e n t s  are shown  in 
t he  Table .  The  3 con t ro l  an i m a l s  h a d  essent ia l ly  n o r m a l  
l i t t e rs  w i t h i n  norn la l  ges t a t ion  periods,  b u t  t h e  p regnanc ies  
of some m e m b e r s  of t he  e x p e r i m e n t a l  classes were ob- 
v ious ly  in f luenced  b y  t he  t r e a t m e n t .  2 of t he  3 an ima l s  
ge t t i ng  a n t i s e r u m  to lu tea l  p ro t e in s  d id  no t  give b i r t h  a n d  
did  n o t  recyccle un t i l  173 and  237 + days,  respect ive ly ,  af- 
t e r  breeding .  The  3rd a n i m a l  h a d  a n o r m a l  p regnancy .  Of 
t he  3 an ima l s  ge t t i ng  a n t i s e r u m  to fol l icular  p r o t e i n  2 h a d  
n o r m a l  ges t a t ion  periods,  b u t  t he  3rd one h a d  a ges t a t ion  
per iod  p ro longed  b y  9 days.  For  compar i son ,  i t  will be  
n o t e d  t h a t  in t h i s  herd,  ges t a t ion  does no t  n o r m a l l y  v a r y  
b y  more  t h a n  a few days  f rom 113 days  w i t h  a n  ave rage  of 
7.2 p ig le t s / l i t t e r .  

Discussion. The  one p ro longed  ges t a t ion  per iod  in a pig  
ge t t i ng  a n t i s e r u m  to  fol l icular  p h a s e  p ro t e in  is h igh ly  un-  
l ikely b y  chance  alone. T he  longes t  ge s t a t i on  per iod  ever  
recorded  in th i s  he rd  was 116 days ;  6 days  less t h a n  th i s  
e x p e r i m e n t a l  an imal .  All of t he  y o u n g  were of n o r m a l  size 
a t  b i r t h  a n d  one is the re fore  t e m p t e d  to i n t e r p r e t  th i s  as a 
possible  de layed  i m p l a n t a t i o n .  A l t h o u g h  n o t  a c o m m o n  
p h e n o m e n o n  in pigs, some ra re  cases of p ro longed  gesta-  
t ion  or s u p e r f e t a t i o n  in o t h e r  a n i m a l s  h a v e  been  in te r -  
p r e t e d  as exp la inab le  b y  de l ayed  i m p l a n t a t i o n  (BUR- 
RO'vVS 6). 

The  comple t e  fa i lure  of p r e g n a n c y  in t h e  2 an i ma l s  
rece iv ing  lu tea l  phase  p r o t e i n  a n t i s e r u m  could h a p p e n  
b y  chance ,  b u t  cons ider ing  t h a t  p r e g n a n c y  d id  no t  fail  in  
a n y  of t he  100 an ima l s  used to e s t ab l i sh  t he  co lony aver-  

age, i t  seems to be  an  unp laus ib le  exp lana t ion .  E v e n  if 
f e r t i l i za t ion  h a d  fai led w i t h  t he  f i rs t  service,  t he  an ima l s  
would  n o r m a l l y  h a v e  recycled in 21-30 days.  One of these  
an ima l s  recycled a f t e r  273 days  and  t he  o t h e r  one h a d  no t  
come in to  es t rus  aga in  a t  t h e  t ime  of t h i s  wr i t ing  w h i c h  
was 237 days.  The  swinehe rd  a t  Colorado S t a t e  Univers i -  
ty,  a m a n  of ex tens ive  experience,  c la ims  t h a t  these  2 ani-  
mals  showed  typ ica l  signs of ear ly  p r e g n a n c y  in t h a t  t h e y  
h a d  'be l l ied  down '  (shown e n l a r g e m e n t  of a b d o m i n a l  re- 
gion) a b o u t  3 weeks a f t e r  b reed ing  and  t h e n  regressed 
slowly the rea f t e r .  A s s u m i n g  t he  accuracy  of th i s  observa-  
t ion,  one can  on ly  conc lude  t h a t  a r e s o r p t i o n  m u s t  h a v e  
occur red  a t  a t ime  co inc iden t  w i t h  ea r ly  p o s t - i m p I a n t a -  
t ion .  

The  fa i lure  of  these  an ima l s  to  r e t u r n  to  es t rus  a f t e r  
ear ly  t e r m i n a t i o n  of p r e g n a n c y  leads one to  suspec t  t h a t  
t h e y  were r e t a i n i n g  a p roges te rone  d o m i n a t i o n .  Hys te rec -  
t o m y  of gilts a f te r  es t rus  ha s  been  shown  to  cause r e t en -  
t ion  of t h e  corpora  lu tea  w i t h  s u b s e q u e n t  p r o d u c t i o n  of 
p roges t e rone  for p ro longed  per iods ;  t y p i c a l l y  120-200 
days  e lapse before t h e  an ima l s  r e t u r n  to  estrus ,  an  obser-  
v a t i o n  c o m m o n l y  i n t e r p r e t e d  as a b lock  to n o r m a l  lu teo-  
lysis 7,s. Dr.  F. BAZER of t he  U n i v e r s i t y  of F lor ida  has  
sugges ted  t h a t  t he  r a b b i t  an t i s e ra  used on  t he  pigs in  t he  
e x p e r i m e n t s  descr ibed  here  m a y  con t a in  an t ibod ie s  aga in s t  
a lu t eo ly t i c  factor .  I m m u n o l o g i c a l  b lockage  of th i s  f ac to r  
m i g h t  cause  the  r e t e n t i o n  of t he  corpora  l u t ea  a n d  accoun t  
for t he  fa i lure  to  recycle.  This  ques t ion  will  be  e x a m i n e d  9. 

Zusammen/assung. Der  Einf luss  yon  he te ro logen  An t i -  
seren gegen U t e r u s a n t i g e n e  auf  die Schwange r scha f t  wi rd  

a m  Model l  des Schweines  u n d  des K a n i n c h e n s  s tud ie r t .  
I n  d iesem Versuchs t i e r  werden  A n h a l t s p u n k t e  fiir eine 
bee in t r / i ch t igende  W i r k u n g  der  A n t i s e r e n  gefunden .  

j .  c .  DANIEL JR. 
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Pineal Gland Changes of Rats Exposed to Heat 

P h o t i c  s t imul i ,  i.e. c o n t i n u o u s  l igh t  and  darkness ,  m a y  
ac t  on  t he  endocr ine  g lands  t h r o u g h  t he  p inea l  g l and  since 
t he  r e m o v a l  of t h i s  o rgan  abol i shes  t he  effect  of env i ron-  
m e n t a l  l i gh t ing  on  t he  endocr ine  sys t em 1. I t  has  been  
sugges ted  t h a t  t he  p inea l  g l and  m i g h t  also m e d i a t e  en- 
v i r o n m e n t a l  inf luences  o the r  t h a n  l igh t  2. Fo r  example ,  ex- 
posure  of r a t s  to  low t e m p e r a t u r e  was  found  to  b r ing  a b o u t  
a decrease  in we igh t  of ovar ies  a n d  u te r i  3 a n d  to p roduce  
h y p e r t r o p h y  and  hype rp l a s i a  of t he  p inea l  g l and  4. The  
effects of cold on t he  female  gonads ,  however ,  were no t  
erased b y  p inea lec tomiz ing  t he  an i m a l s  8. H i g h  t e m p e r a -  
tu res  (34-36 ~ too, h a v e  been  found  to cause  changes  in 
r a t  endocr ine  funct ion ,  these  be ing  ref lec ted  in we igh t  

r e d u c t i o n  of the  h o r m o n e  excre t ing  glandsS, 6. The  t o t a l  
b o d y  we igh t  of r a t s  exposed to hea t  has  also been  found  
to  be  r educed  6. No repor ts ,  however ,  on  t h e  effect of h e a t  
on  t he  p inea l  g land  h a v e  been  found  in t h e  l i t e ra tu re .  

Materials and methods. Female  r a t s  of t h e  H e b r e w  Uni -  
ve r s i t y  'Sab ra ,  s t ra in ,  21 days  old a n d  weigh ing  36-45 g 
each,  were d iv ided  in to  2 groups :  one be ing  exposed to 
c o n s t a n t  h e a t  of 33 -b 1 ~ and  the  o ther ,  wh ich  served  as 
control ,  was  k e p t  in a r oom wi th  con t ro l led  t e m p e r a t u r e  
of 23 -4- 1 ~ The  r a t s  were housed  6 to a cage and  fed ad 
l ib i tum.  L i g h t  was  p rov ided  b y  ove rhead  f luorescen t  tu-  
bes  w h i c h  were a u t o m a t i c a l l y  swi tched  on  a t  07.00 h a n d  
off a t  19.00 h each  day.  


