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among  mouse  large lympho id  cells, possibly ref lect ing a 
species difference in the i r  potent ia l .  Large lympho id  cells 
account  for app rox ima te ly  20% of all l ympho id  cells 
in mouse mar row 9, b u t  45% of all l ympho id  ceils in 
guinea-pig mar rowL Some cells in guinea-pig marrow,  
classified morphologica l ly  as large lymphoid  cells, m a y  
be des t ined  to produce  cells o ther  t h a n  small  lympho-  
cytes,  account ing  for the  re la t ively  high p ropor t ion  of 

large l y mp h o i d  cells. On the  o ther  hand ,  t he  observa t ion  
in mice of all ages t h a t  some large l y mp h o i d  ceils remain  
unlabeled  af ter  4-5 days  con t inuous  3H- thymid ine  
infusion suggests  tha t ,  even in mouse marrow', no t  all 
large lymphoid  cells are engaged in the  cont inuous  
p roduc t ion  of small  lymphocy tes .  Some m a y  comprise  a 
noncycl ing  subpopu la t ion  of cells, poss ib ly  ' res t ing '  
p rogeni tor  cells, as pos tu la ted  for the  guinea-pig 9. 
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Summary. Decidual  t issue (DT)-bearing p seudop reg n an t  (PSP) rats,  in con t ras t  to hys te rec tomized  P S P  rats,  were 
res i s t an t  to a lu teolyt ic  regimen of e i ther  PGF~a or P G E  2 when  examined  for the  dura t ion  of P S P  diestrus.  The PG 
t r ea tmen t s ,  however ,  caused a marked  fall in the  se rum proges te rone  levels on days  10 and 12, a l though  the  levels in 
DT-bear ing  ra ts  on day  10 were s ignif icant ly  higher  t h a n  in the  hys t e rec tomized  rats.  

Melampy  et  al. 4 suggested t h a t  the  decidual ized uterus  
prolonged pseudopregnancy  (PSP) in the  ra t  in the  same 
manne r  as hys t e rec tomy ,  t h a t  is, by  p reven t ing  the  
p roduc t ion  of a uter ine  luteolysin.  Recen t  evidence has 
suggested t h a t  th is  lu teolysin  in the  rat ,  as in some 
o ther  species, m a y  be a p ros t ag land in  (PG)~-7. Repor t s  
from this  l abora tory  s 10 and f rom Melampy ' s  n have  
indica ted  t h a t  decidual  t issue (DT) m a y  have  a luteo- 
t rophic  effect  which is d i s t inc t  f rom wha t eve r  abi l i ty  it 
m a y  have  to p r even t  luteolysis.  Other  repor t s  have  shown 
t h a t  decidual iza t ion  does no t  cause a decrease in the  
p roduc t ion  of PGs by  the  u terus  12-14. To see whe the r  DT 
interferes wi th  PG- induced  luteolysis,  the  effect  of PG 
t r e a t m e n t  on proges terone  secret ion in DT-bear ing  P S P  
ra ts  was compared  wi th  its effect  in hys te rec tomized  P S P  
rats.  The dura t ion  of vaginal  dies t rus  was used as a 
measure  of the  ma in t enance  of proges terone  secret ion 
and the  change  in per iphera l  serum proges te rone  levels 
as a measure  of change  in ra te  of proges te rone  secret ion 
since, in the  rat,  a change in the  former  closely parallels 
one in the  la t te r  la. 
Materials and methods. Regular ly  cyclic, 250-300 g female 
H o l t z m a n  (Sprague-Dawley)  ra t s  were ma in t a ined  at  
24.5 ~ under  a 14 : 10 l ight :dark schedule,  wi th  free access 
to Pur ina  ra t  chow and water .  P seudop regnancy  was 
induced by  mechanica l  s t imula t ion  of the  cervix wi th  a 
glass rod on the  days  of vag ina lp roes t ru s  and estrus.  Day  
1 of P S P  was the  day  of ovula t ion  (estrus). 
On day  5 of the  PSP ,  ra t s  were divided in to  2 groups, a t  
which t ime  1 group was hys te rec tomized ,  and the  o the r  
had the i r  uter i  sc ra tched  wi th  a ba rbed  needle to induce 
DT formation13. On the  morn ing  of day  9, each ra t  was 
l aparo tomized ;  th is  was done pr imar i ly  to conf i rm the  
fo rmat ion  of DT in the  la t te r  rats,  and  as a control  
procedure ,  therefore ,  in the  hys t e rec tomized  ones. Each  
group was then divided into 2 subgroups.  In  one, the  ra ts  
were in jec ted  wi th  P G E  2 (1 mg) twice dai ly  on days  
9 and 10, and in the  other ,  wi th  the  t r o m e t h a m i n e  sal t  
of P G E ~  (400 ~xg) each morning,  on days  9 and 10. E a c h  
dose was given s.c. in 0.2 ml of 25% e thanol : sMine .  
Vehicle controls  were no t  included,  bu t  da t a  f rom 
unin jec ted  controls  were avai lable f rom o the r  s tudies  
done a t  the  same t ime 9, iv. 
Blood was collected by  di rect  jugular  ven ipunc tu re  f rom 
each ra t  jus t  before the  PG in jec t ion  on days  9 and 10, 
and again on day  12. IAght e ther  anes thes ia  was used to 
faci l i tate  t he  blood sampling.  The  blood samples  were 

allowed to clot, and  were cent r i fuged a t  4 ~ the  se rum 
was then  s tored at  -- 20 ~ unti l  assayed for proges terone .  
Vaginal  smears  were recorded dai ly  for each ra t  for the  
dura t ion  of the  expe r imen t  to de t e rmine  the  length  of 
P S P ;  in all the  rats,  an es t rous  cycle of normal  dura t ion  
followed the  end of P S P .  
Proges te rone  was assayed at  f irst  by  the  p ro te in  b ind ing  
d i sp lacemen t  (PBD) me thod ,  as used in th is  l abora to ry  18, 
and  in la ter  expe r imen t s  by  r ad i o i mmu n o as s ay  (RIA) 
wi th  a sheep an t i s e rum to 11/~-hydroxyprogesterone 
complexed  to BSA (GDN-337). The detai ls  of the  assay,  
evidence for its specifici ty,  sensi t iv i ty ,  and  var iabi l i ty ,  
and a compar i son  wi th  the  P B D  method ,  are descr ibed 
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The effect of prostaglandin (PG) treatment  of decidual tissue (DT)-bearing and of hysterectomized pseudopregnant (PSP) rats, on days 9 and 
10 of PSP, on the duration of PSP, and on the serum progesterone level on days 10 and 12 

Type of PSP rat S PG treatment  b Serum progesterone level (ng/ml) on .  Duration of PSP diestrus 
(days) 

day 9 day 10 day 12 

DT-bearing None~ 100.1 4- 11.5 90.8 • 6.3 68.8 4- 8.0 (4) 19.4 -t- 1.2 (7) ~ 
PGF2~ 68.1 4- 3.0 a 22.3 4- 3.7 19.0 • 5.0 17.3 4- 1.7 
PGE 2 35.0 4- 3.8 13.2 4- 4.3 16.1 • 0.6 

None~ 72.4 4- 8.9 63.2 4- 4.7 20.7 4- 0.5 (39) f 
P G F ~  9.3 4- 1.5 10.1 4- 2.0 11.7 4- 1.3 
PGE 2 15.2 4- 2.5 (7) 8.1 4- 1.7 (7) 11.7 4- 0.4 (7) 

Hysterectomized 65.7 4- 7.9 
42.0 4- 3.5 a 

The values are shown as mean 4- SE; N was 10-13 except as indicated otherwise in parentheses . ,  DT induction, or hysterectomy was done 
on day 5 of PSP. b PGF2 ~ (400 ~tg) was injected once/day in the morning, and PGE 2 (1.0 mg) twice/day, on days 9 and 10; each dose was 
given in 0.2 ml of 25% ethanol:saline, o Progesterone values from Rothchild and Gibori~ although the rats from which these values were 
derived were untreated, we have found that  the alcohol vehicle, used in other experiments, has never had any effect on the serum progesterone 
level, a The day 9 means were determined on samples obtained before the first injection of either PG from approximately equal numbers of 
rats assigned to each PG treatment,  e Data from Lam and Rothchild (submitted to Endocrinology). t From Akaka et alY. A similar value 
for the duration of PSP in untreated hysterectomized rats [19.1 4- 0.7 (N = 13)] was found by Lam and Rothehild (submitted to Endocrinolo- 
gy). Statistical comparisons: Day 10 serum progesterone, PGF2a , DT vs. hysterectomized < 0.005. Day 10 serum progesterone, PGE2, DT vs. 
bysterectomized < 0.001. Diestrus, DT, no t reatment  vs. PGF2x NS. Diestrus, DT. no treatment  vs. PGE~ < 0.02. Diestrus, hysterectomized, 
no t reatment  vs. PGF2~ or PGE 2 < 0.00001. Diestrus, PGF~,  DT vs. hysterectomized % 0.02. Diestrus, PGE~, DT vs. hysterectomized 
< 0.001 

e l s e w h e r e  18. T h e  R I A  y i e l d e d  v a l u e s  s t a t i s t i c a l l y  s i m i l a r  
t o  t h o s e  o b t a i n e d  b y  P B D .  T h e  s p e c i f i c i t y  of  t h e  a n t i -  
s e r u m  o b v i a t e d  t h e  n e e d  for  m o r e  t h a n  a h e x a n e  e x t r a c -  
t i o n  of  e a c h  s e r u m  s a m p l e .  S e n s i t i v i t y  w a s  0.10 n g / a s s a y  
t u b e ,  o r  t h e  e q u i v a l e n t  of  1.0 n g / m l  o f  s e r u m .  P r o g e s -  
t e r o n e  c o u l d  n o t  be  m e a s u r e d  in  t h e  s e r u m  of  o v a r i -  
e c t o m i z e d - a d r e n a l e c t o m i z e d  r a t s ,  a n d  p r o g e s t e r o n e  a d d e d  
t o  s u c h  s e r u m  c o u l d  be  f u l l y  r e c o v e r e d .  T h e  c o e f f i c i e n t s  
of  v a r i a t i o n  for  i n t r a - a s s a y  a n d  i n t e r - a s s a y  v a r i a b i l i t y  
w e r e  10.9 q- 1 . 2 %  a n d  13.6 • 3 . 1 % ,  r e s p e c t i v e l y .  
S t u d e n t ' s  t - t e s t  w a s  u s e d  for  s t a t i s t i c a l  c o m p a r i s o n s  
b e t w e e n  g r o u p  m e a n s ;  p - v a l u e s  < 0.05 w e r e  c o n s i d e r e d  
t o  i~adicate i n s i g n i f i c a n t  d i f f e r e n c e s .  
Results. P S P  D i e s t r u s .  T h e  d u r a t i o n  of  P S P  in  t h e  h y s t e r -  
e c t o m i z e d  r a t s  w a s  m a r k e d l y  s h o r t e n e d  (p < 0 .00001) ,  
f r o m  20.7 4 - 0 . 5  d a y s  in  c o n t r o l s ,  to  11.7 • 1.3 a n d  
11.7 i 0.4, in  PGF2~-  a n d  P G E ~ - t r e a t e d  a n i m a l s ,  
r e s p e c t i v e l y .  O n l y  a s l i g h t  ( P G E ~ - t r e a t e d  a n i m a l s ,  
p < 0.02) o r  no  e f f ec t  ( P G F ~ - t r e a t e d  a n i m a l s )  o n  t h e  
d u r a t i o n  of  P S P  w a s  n o t e d  in  t h e  D T - b e a r i n g  r a t s  
( t ab le ) .  
S e r u m  P r o g e s t e r o n e  L e v e l .  T h e  P G ' s  i n d u c e d  a m a r k e d  
fa l l  in  t h e  s e r u m  p r o g e s t e r o n e  l eve l  in  b o t h  t y p e s  of  
P S P  r a t s  o n  t h e  d a y  a f t e r  t h e  1 i n j e c t i o n ;  t h e  l eve l s  in  
D T - b e a r i n g  r a t s  (22.3 + 3.7 a n d  35.0 4- 3.8 n g / m l  in 
PGF2~-  a n d  P G E 2 - t r e a t e d  r a t s ,  r e s p e c t i v e l y ) ,  h o w e v e r ,  
w e r e  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h o s e  in  h y s t e r e c t o m i z e d  
r a t s  (9.3 4- 1.5 a n d  15.2 4- 2.5 n g / m l ,  r e s p e c t i v e l y ) .  B y  
d a y  12, t h e  l eve l s  in  t h e  P G - t r e a t e d  g r o u p s  we re  s ign i f -  
i c a n t l y  l ower  t h a n  t h o s e  of  u n t r e a t e d  P S P  r a t s  a n d  w e r e  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o n e  a n o t h e r ,  a l t h o u g h  
t h e  D T - b e a r i n g  r a t s  t e n d e d  to  h a v e  v a l u e s  s l i g h t l y  h i g h e r  
t h a n  t h o s e  of  t h e  h y s t e r e c t o m i z e d  o n e s  ( tab le ) .  
Discussion. T h e  a l m o s t  neg l i g i b l e  e f f ec t  of  P G  t r e a t m e r L t  
o n  t h e  d u r a t i o n  of  P S P  in  t h e  D T - b e a r i n g  r a t s  s e e m s  to  
be  i n c o n s i s t e n t  w i t h  t h e  d e p r e s s a n t  e f f ec t  of  t h e  t r e a t m e n t  
o n  p r o g e s t e r o n e  s e c r e t i o n .  P G F , ~  t r e a t m e n t  h a s  a l so  b e e n  
s h o w n ,  h o w e v e r ,  to  m a r k e d l y  d e c r e a s e  p r o g e s t e r o n e  
s e c r e t i o n  w i t h o u t  i n t e r f e r i n g  w i t h  t h e  m a i n t e n a n c e  o f  
p r e g n a n c y  *~ T h e  s i g n i f i c a n t  s h o r t e n i n g  of  P S P  in  t h e  
h y s t e r e c t o m i z e d  r a t s  p r o b a b l y  m e a n s ,  t h e r e f o r e ,  t h a t  
p r o g e s t e r o n e  s e c r e t i o n  w a s  r e d u c e d  b y  t h e  P G s  b e l o w  a 
l eve l  w h i c h  c o u l d  p r e v e n t  o v u l a t i o n ;  in  t h e  D T - b e a r i n g  
r a t s ,  on  t h e  o t h e r  h a n d ,  t h e  P G  t r e a t m e n t  a p p a r e n t l y  d id  
n o t  r e d u c e  p r o g e s t e r o n e  s e c r e t i o n  e n o u g h  to  p e r m i t  
o v u l a t i o n  t o  o c c u r  m u c h  b e f o r e  i t s  e x p e c t e d  t i m e .  

T h e s e  f i n d i n g s  h e l p  t o  e m p h a s i z e  t h e  d i f f e r e n c e  b e t w e e n  
t h e  w a y  h y s t e r e c t o m y  a n d  d e c i d u a l i z a t i o n  p r o l o n g  P S P .  
R e m o v a l  o f  t h e  u t e r u s  r e d u c e d  l u t e o l y s i s  b y  r e m o v i n g  
t h e  s o u r c e  of  a l u t e o l y t i c  a g e n t ,  p r e s u m a b l y  a P G ;  a n d  
i t s  e f fec t ,  t h e r e f o r e ,  c a n  be  r e v e r s e d  b y  a d m i n i s t r a t i o n  of  
P G s  in  r a t s  ( tab le ) ,  a n d  in  o t h e r  s p e c i e s  81. D T ,  in  c o n t r a s t ,  
s e e m s  to  p r e v e n t  t h e  l u t e o l y t i c  e f f ec t  of  P G s ,  s i n c e  P S P  
is p r o l o n g e d  as  m u c h  b y  d e c i d u a l i z a t i o n  a s  b y  h y s t e r -  
e c t o m y  ~1 w i t h o u t  a n y  r e d u c t i o n  in  t h e  p r o d u c t i o n  or  
r e l e a s e  of  u t e r i n e  P G s  1~-1~. O u r  f i n d i n g s  s u p p o r t  t h i s  
i n t e r p r e t a t i o n  b y  s h o w i n g  t h a t  t h e  p r e s e n c e  of  D T  
r e d u c e d  t h e  l u t e o l y t i c  e f f ec t  of  e x o g e n o u s  P G s .  
D T  a l so  h a s  a l u t e o t r o p h i c  e f f ec t  d i s t i n c t  f r o m  m e r e l y  
p r e v e n t i n g  l u t e o l y s i s ,  s i n c e  r a t s  b e a r i n g  D T  sec r e t e  
p r o g e s t e r o n e  a t  a h i g h e r  r a t e  t h a n  do  h y s t e r e c t o m i z e d  
o n e s ~  11 a n d  c o n t i n u e  to  s e c r e t e  p r o g e s t e r o n e  for  a m u c h  
l o n g e r  t i m e  t h a n  do  h y s t e r e c t o m i z e d  r a t s ,  a f t e r  p r o l a c t i n  
s e c r e t i o n  h a s  b e e n  r e d u c e d  s,l~ I t  is u n l i k e l y  t h a t  t h i s  
a c t i o n  b y  i t s e l f  e x p l a i n s  t h e  a b i l i t y  o f  D T  to  p r o l o n g  P S P .  
F o r  e x a m p l e ,  t h e  i m p o r t a n c e  o f  p r o l a c t i n  a s  a l u t eo -  
t r o p h i n  in  t h e  r a t  is  u n q u e s t i o n e d ,  y e t  t h e  c o n t i n u o u s  
s e c r e t i o n  of  p r o l a c t i n  b y  a p i t u i t a r y  h o m o t r a n s p l a n t e d  
t o  a n  i n t a c t  P S P  r a t  h a s  o n l y  a v e r y  s l i g h t  e f f e c t  on  t h e  
duration of PSP ~2. 
The luteotrophic effect of DT does not depend on the 
maintenance of the normal connections between the 
uterine and ovarian circulations I~ while the ability of 
DT to prevent the uterine luteolytic effect does depend 
on these connections 23. This difference suggests that DT 
may produce 2 substances, one of which reaches the 
ovary through the general circulation to exert its luteb- 
trophic action, while the other reaches the ovary through 
the 'local pathway' between the uterus and ovary to 
prevent luteolysis. Aside from this, we know nothing 
a b o u t  a n y  p o s s i b l e  d i f f e r e n c e s  b e t w e e n  t h e  l u t e o t r o p h i c  
a n d  t h e  ' a n t i - l u t e o l y t i c '  e f f ec t s  of  D T .  
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