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slope of the  regression lines var ied f rom expe r imen t  to 
expe r imen t  which  m a y  reflect  differences in the  average 
speed of these cell popula t ions .  
I t  has  been repor ted  t h a t  p re incuba t ion  of neut rophi l s  in 
a chemotac t i c  med ium renders  neut rophi l s  unrespons ive  
to fu r ther  chemotac t i c  s t imulat ion,  even if the  cells have  
been washed  extens ively .  This p h e n o m e n o n  has  been 
called 'deact ivat ion '~a.  We find t h a t  neutrophi ls ,  which 
have  been exposed to  S-CAT 1.5.1. and washed,  show 
normal  r a n d o m  locomotion.  They  behave  as if S-CAT 
1.5.1. were still  p resen t  in the  cell c o m p a r t m e n t .  The 
th resho ld  for a chemotac t i c  response of such cells is 
shif ted to a h igher  concen t ra t ion  of S-CAT 1.5.1. and  
app rox ima te s  the  cy to t ax in  concen t ra t ion  used for pre- 

incuba t ing  the  cells. The p la teau  of the  response is 
lowered (figure, B). This  may  be considered as a t achy-  
phylac t ic  s ta te  ill leucocyte  chemotaxis .  I t  m a y  reflect  a 
failure to r e ad ap t  eff icient ly to an  e n v i r o n m e n t  w i th  low 
st imulus  in tensi ty .  Adap ta t ion ,  e.g, in visual  percep t ion  14 
or in chemotax i s  of slime moulds  15, is a quite  complex  
phenomenon .  I t s  role in leucocyte  chemotax i s  remains  to 
be fu r ther  evaluated.  
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Summary. 2 m e thods  of cont inuous  es t rogen delivery,  polyes t radiol  phospha t e  in ject ion and imp lan ta t ion  of Silastic 
capsules of estradiol-17 fl, in ovar iec tomized  ra ts  induced increases in p lasma pro lac t in  in the  a f te rnoon  (15.00-17.00) 
beginning at  1 week and  cont inuing  for 4-8 weeks. In  addi t ion  these  me t h o d s  of es t rogen t r e a t m e n t  p o t e n t i a t e d  the 
e ther - induced  increase in p lasma prolac t in  in the  morn ing  (9.00-11.00) beginning  on week 2 and con t inu ing  for 3-8 
weeks. These results  indicate  t h a t  es t rogen ac t iva tes  the  mechan i sms  t h a t  cause an a f te rnoon  surge in prolact in  before 
po t en t i a t i ng  a morn ing  e levat ion induced by  e ther  anesthesia .  

Repea ted  inject ions of large amoun t s  of es t rogen for 
several  days  increases the  prolac t in  con ten t  in the  ra t  
p i tu i t a ry  2, a, as well as in the  serum 4 s. Es t rogen  m a y  
p romote  the  relase of prolac t in  into blood by  affect ing 
h y p o t h a l a m i c  neural  mechan i sms  g, 1% In  con t ras t  to the  
chronic s t imula to ry  effects  of estrogen,  several  types  of 
s t ressors  induce acute  e levat ions  in prolac t in  secretion. 
The mos t  widely  inves t iga ted  response is t h a t  to e ther  
inhalat ion.  E t h e r  has  been shown to increase p lasma  
protac t in  in ovar iec tomized  ra ts  n and the  response is 
exaggera ted  in the  ovar iec tomized  animal  t r ea t ed  wi th  
es t rogen for 1-3 weeks 12. The purpose  of the  p resen t  
s tudy  was to e lucidate  the  effects of long- te rm es t rogen 
t r e a t m e n t  on the  e the r  induced  rise of p r o l a c t i n  in the  
morn ing  when  the  levels are low, and in the  a f t e rnoon  
when  the  levels are e levated.  

Materials and methods. 30 mature ,  female Sprague-Dawley  
ra ts  (Spar tan  Research  Animals,  Inc.,  Has le t t ,  Michigan) 
weighing 200-250 g were r a n d o m l y  divided in to  6 groups. 
Af ter  7 days  of accl imat ion to  l ight ing condi t ions  (lights 
on f rom 6.00 to 20.00 h) all t he  ra t s  were b i la tera l ly  
ovar iectomized.  1 group was in jec ted  wi th  0.5 mg poly- 
es t radiol  p h o s p h a t e  ( P E P ;  1.0 mg E s t r a d u r i n  | Ayers t  
Laborator ies)  s.c.,  and 4 groups received s.c. Silastic im- 
p lants  con ta in ing  12.5 or 25 mg crystal l ine estradiol-17 /3 
a t  the  t ime of ovar iec tomy.  The implan t s  were similar to 
those used by  Legan et  al. ~4. 4 sizes of Silastic tub ing  were 
uti l ized : Dow Corning No. 602-265 1.57 m m  i.d. ,  2.41 m m  
o.d.  14 and  24 m m  in length  and Dow Corning No. 
602-285 1.57 m m  i.d. ,  3.18 m m  o.d.  also 14 and 24 m m  in 
length.  A 2 m m  wooden  p lug  was inser ted  into 1 end of the  
Silastic tub ing  and crysta l l ine  estradiol-17 /~ was packed 
into the  open end of the  tubing.  Ano the r  2 m m  plug was 
inser ted  into the  open end, and bo th  ends were coated 
wi th  Silastic Medical  Adhes ive  Silicone Type  A (No. 
890 Dow Corning). The implan t s  were incuba ted  for 30 
min in disti l led water  a t  20~ and wiped wi th  e thanol  
prior  to inser t ion in to  a s.c. pocket  in the  nape  of the  

neck. Vaginal  smears  were ob ta ined  dai ly to mon i to r  the  
effects of the  es t rogen t r ea tmen t s .  
Beginning 1 week af ter  ova r i ec tomy and  es t rogen  t rea t -  
m e n t  and cont inuing  once weekly  for 8 weeks, a 2 ml 
blood sample  was ob ta ined  f rom the  orbi ta l  venous  plexus 
using hepar in ized  capi l lary  tubes  af ter  5 rain of cont inuous  
e ther  anes thes ia  in the  morn ing  (9.00-11.00 a.m.)  and 
again in the  a f t e rnoon  (15.00 17.00 p .m.) .  Animals  were 
anes thes ized  by  an init ial  exposure  to e ther  vapor  in a 
large conta iner ,  followed by  ma in t enance  wi th  a nose 
cone. The samples  were cent r i fuged and the  p l a sma  was 
collected and s tored  a t  -20  ~ unt i l  assayed. 
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P l a s m a  s a m p l e s  we re  a s s a y e d  b y  d o u b l e  a n t i b o d y  
r a d i o i m m u n o a s s a y  ~a a t  2 d i l u t i o n s  in  d u p l i c a t e .  R a t  
P r o l a c t i n  N I A M D D - R P - 1  (11 I U / m g )  s u p p l i e d  t h r o u g h  
t h e  R a t  P i t u i t a r y  H o r m o n e  D i s t r i b u t i o n  P r o g r a m  of  t h e  
N a t i o n a l  I n s t i t u t e  of  A r t h r i t i s ,  M e t a b o l i s m  a n d  D i g e s t i v e  
D i s e a s e s  w a s  u s e d  as  t h e  s t a n d a r d .  
O n e  w a y  a n a l y s i s  of  v a r i a n c e  1~ w a s  u s e d  to  a s s e s s  
s t a t i s t i c a l  s i g n i f i c a n c e  b e t w e e n  t h e  u n t r e a t e d  o v a r i e c t o -  
m i z e d  a n d  e s t r o g e n - t r e a t e d  g r o u p s ,  a n d  b e t w e e n  t h e  a. m .  
v e r s u s  p . m .  v a l u e s  a t  e a c h  t i m e  pe r i od .  S t a t i s t i c a l  
a n a l y s i s  w a s  u s e d  to  c o m p a r e  p r o l a c t i n  l eve l s  b e t w e e n  
w e e k s  w i t h i n  e a c h  e x p e r i m e n t a l  g r o u p .  
Resu l t s .  O v a r i e c t o m i z e d ,  n o n - e s t r o g e n i z e d  r a t s  e x h i b i t e d  
no  i n c r e a s e  in  p l a s m a  p r o l a c t i n  l eve l s  in t h e  a f t e r n o o n  as  
c o m p a r e d  to  m o r n i n g  v a l u e s .  H o w e v e r ,  t h e r e  w a s  a 
t e n d e n c y  for  t h e  m o r n i n g  p l a s m a  p r o l a c t i n  l eve l s  to  
i n c r e a s e  o v e r  t h e  d u r a t i o n  of  t h e  e x p e r i m e n t .  
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T I M E  OF E X P E R I M E N T  IN W E E K S  

Plasma prolactin levels in the morning (a.m., 9.00-11.00) and 
afternoon (p.m., 15.00-17.00) in ovarieetomized and ovariecto- 
mized estrogen-treated rats bled from the orbital venous plexus 
following 5 rain of ether inhalation. All values represent means • 
SEM for 5 animals per group. A Ovariectomized controls. B Ovari- 
ectomized rats injected once s.c. with 0.5 mg polyestradiol phos- 
phate (PEP). C Ovariectomized rats with a s.c. Silastic (Dow Corn- 
ing No. 602 265, i. d. 1.57 ram, o.d. 2.41 ram, 1 cm in length) im- 
plant of estradiol-17 ft. D Ovarieetomized rats with a s.c. Silastic 
(Dow Corning No. 602 265, i.d. 1.57 ram, o.d. 2.41 ram, 2 cm 
in length) implant of estradiol-17 ft. E Ovariectomized rats with a 
s.c. Silastic (Dow Corning No. 602 285, i.d. 1.57 mm, o.d. 3.18 
mm, 1 cm in length) implant of estradiol-I7 ft. F Ovarieetomized 
rats with a s.c. Silastic (Dow Corning No. 602 285, i. d. 1.57 ram, 
o.d. 3.18 mm, 2 cm in length) iinplant of estradiol-17 ft. 

I n  c o n t r a s t ,  a n i m a l s  t r e a t e d  w i t h  p o l y e s t r a d i o l  p h o s p h a t e  
( P E P )  d e m o n s t r a t e d  a n  a f t e r n o o n  s u r g e  a n d  a s i g n i f i c a n t  
e l e v a t i o n  in  m o r n i n g  p l a s m a  p r o l a c t i n  l eve l s  u n t i l  t h e  
f o u r t h  or  f i f t h  w e e k  c o m p a r e d  to  o v a r i e c t o m i z e d  c o n t r o l s .  
T h e r e a f t e r ,  a g e n e r a l  d e c r e a s e  in  p l a s m a  p r o l a c t i n  
e n s u e d  u n t i l  t h e  leve l  a p p r o a c h e d  t h a t  of  t h e  o v a r i e c t o -  
m i z e d  c o n t r o l s .  
Al l  g r o u p s  t h a t  r e c e i v e d  e s t r a d i o l  i m p l a n t s  e x h i b i t e d  a 
s i g n i f i c a n t  i n c r e a s e  in p . m .  p r o l a c t i n  Ievels  in  t h e  f i r s t  
w e e k  c o m p a r e d  to  a . m .  levels ,  h o w e v e r ,  a f t e r  t h e  s e c o n d  
w e e k  t h e  a . m .  a n d  p . m .  l eve l s  we re  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  e a c h  o t h e r .  I n  t h e  g r o u p  w i t h  t h e  No.  265 
i m p l a n t s  ( f igure ,  C, D) t h e  l eve l s  in  t h e  m o r n i n g  i n c r e a s e d  
a b r u p t l y  u n t i l  t h e  s e c o n d  or  t h i r d  w e e k  a n d  t h e n  l eve l ed  
o u t  for  t h e  r e m a i n d e r  of  t h e  e x p e r i m e n t ,  i n  c o n t r a s t  t h e  
a n i m a l s  w i t h  t h e  No.  285 i m p l a n t s  ( f igure  E,  F) d e m o n -  
s t r a t e d  a c o n t i n u o u s  e l e v a t i o n  in  p l a s m a  p r o l a c t i n  in t h e  
m o r n i n g  t h r o u g h o u t  t h e  d u r a t i o n  of t h e  e x p e r i m e n t .  
D i s c u s s i o n .  T h e  p r e s e n t  e x p e r i m e n t s  c o n f i r m  o u r  ea r l i e r  
o b s e r v a t i o n s  t h a t  e s t r o g e n  i n d u c e s  an  a f t e r n o o n  p r o l a c t i n  
s u r g e  n a n d  p o t e n t i a t e s  t h e  e t h e r - i n d u c e d  e l e v a t i o n  in 
p l a s m a  p r o l a c t i n  in t h e  o v a r i e c t o m i z e d  r a t  12. T h e  p r e s e n t  
s t u d i e s  d e m o n s t r a t e ,  h o w e v e r ,  t h a t  t h e s e  2 e f f ec t s  of  
e s t r o g e n  a r e  i n i t i a t e d  a t  d i f f e r e n t  t i m e s .  I n  o v a r i e c t o m i z e d  
r a t s  t h e  e f f ec t  of  e t h e r  i n h a l a t i o n  on  p l a s m a  p r o l a c t i n  
l eve l s  in  t h e  m o r n i n g  a n d  a f t e r n o o n  we re  n o t  d i f f e r e n t ;  
h o w e v e r ,  o v e r  t h e  d u r a t i o n  of  t h e  e x p e r i m e n t  t h e r e  w a s  
a t e n d e n c y  for  t h e  m o r n i n g  leve ls  to  i n c r e a s e  s l i g h t l y .  
W h e t h e r  t h i s  i n c r e a s e  w a s  i n d u c e d  b y  s o m e  c h a n g e  in t h e  
h y p o t h a l a m i c - p i t u i t a r y  a x i s  f o l l owing  p r o l o n g e d  a b s e n c e  
of  e s t r o g e n  is n o t  c e r t a i n .  
I n  c o n t r a s t  to  t h e  o v a r i e c t o m i z e d  r a t s ,  t h e r e  w a s  a dif-  
f e r e n c e  in t h e  m o r n i n g  a n d  a f t e r n o o n  p r o l a c t i n  r e s p o n s e s  
in t h e  d i f f e r e n t  e s t r o g e n - t r e a t e d  g r o u p s .  I n  t h e  p o l y e s t r a -  
diol  p h o s p h a t e - t r e a t e d  g r o u p  a n  a f t e r n o o n  p r o l a c t i n  
s u r g e  d id  o c c u r  w i t h i n  1 w e e k  a f t e r  e s t r o g e n  a d m i n i s t r a -  
t i on  a n d  t h i s  a f t e r n o o n  r e s p o n s e  d i m i n i s h e d  o v e r  t h e  
d u r a t i o n  of  t h e  e x p e r i m e n t  w h i c h  is in a g r e e m e n t  w i t h  
t h e  o b s e r v a t i o n s  of  S u b r a m a n i a n  a n d  G a l a  la. I t  a p p e a r s  
t h a t  t h e  m a g n i t u d e  of t h i s  a f t e r n o o n  s u r g e  w a s  s l i g h t l y  
d i m i n i s h e d  w h e n  t h e  d a t a  a r e  c o m p a r e d  to  leve ls  in  
u n a n e s t h e t i z e d  r a t s  a t  t h e  s a m e  t i m e  a f t e r  e s t r o g e n  t r e a t -  
m e n t  ~a. I n  t h i s  s a m e  g r o u p  t h e  r e s p o n s e  to  e t h e r  in t h e  
m o r n i n g  w a s  n o t  o b v i o u s  in  t h e  f i r s t  w e e k  a f t e r  e s t r o g e n  
t r e a t m e n t  b u t  b y  t h e  s e c o n d  w e e k  t h e  e t h e r - r e s p o n s e  w a s  
g r e a t l y  p o t e n t i a t e d  w h e n  c o m p a r e d  to  u n a n e s t h e t i z e d  
r a t s  is. T h i s  p o t e n t i a t e d  r e s p o n s e  to  e t h e r  c o n f i r m s  o u r  
ea r l i e r  o b s e r v a t i o n s  ~2. T h e  a n i m a l s  w i t h  es t rad io ' l  im -  
p l a n t s  s h o w e d  t h e  s a m e  r e s p o n s e s  in  t h e  m o r n i n g  a n d  
a f t e r n o o n  in t h e  f i r s t  a n d  s e c o n d  w e e k s  as  d id  t h e  P E P -  
t r e a t e d  g r o u p .  H o w e v e r ,  f r o m  t h e  s e c o n d  w e e k  on  t h e  
l eve l s  in  t h e  m o r n i n g  c o n t i n u e d  to  i n c r e a s e  d r a m a t i c a l l y  
w h e r e a s  . t h e  a f t e r n o o n  l eve l s  i n c r e a s e d  s l i g h t l y .  T h i s  
s u g g e s t e d  t h a t  t h e  a f t e r n o o n  s u r g e  l eve l s  we re  l i m i t e d  
b y  s o m e  m e c h a n i s m .  P e r h a p s  e t h e r  i n h a l a t i o n  in  t h e  
a f t e r n o o n  b l u n t e d  t h e  l eve l s  of  p r o l a c t i n  as  p r e v i o u s l y  
o b s e r v e d  ~7 or  t h e  h i g h  l eve l s  i n d u c e d  b y  e t h e r  in  t h e  
m o r n i n g  l i m i t e d  t h e  a f t e r n o o n  r i se  b y  t h e  wel l  d o c u m e n t e d  
s h o r t  l oop  f e e d b a c k  m e c h a n i s m  4, xs, ~9 
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