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regular  4-5  day  es t ra l  cycle. The  an i m a l s  were k6pt  on 
a 14-hour  l igh t  a n d  10-hour  d a r k  schedule  and  w a t e r  
and  food were ava i l ab le  ad  l ib i tum.  

A t rop ine  su lpha t e  (150 250 ~g) was t a m p e d  in to  capil-  
l a ry  tubes  (O.D. 300 m i c r a - I D  150 micra) ,  t he  t ips  of 
t he  t ubes  be ing  sealed w i t h  a t h i n  layer  of sucrose. The  
an ima l s  were anes the t i zed  w i t h  sod ium p e n t h o b a r b i t a l  
(30 m g / k g  ) a n d  t he  t ubes  were i m p l a n t e d  s te reotaxica l ly ,  
accord ing  to  t he  DE GROOT atlas,  in  t he  la te ra l  an t e r i o r  
h y p o t h a l a m u s .  The  t ubes  were f a s t ened  t o  t he  skul l  
surface w i t h  d e n t a l  acrylic.  I n  a con t ro l  group,  tubes  
con ta in ing  pa ra f f in  were i m p l a n t e d  in t he  same  zone. 

Da i ly  vag ina l  smears  were t a k e n  d u r i n g  t he  post -  
ope ra t ive  period.  

H e m i c a s t r a t i o n  was accompl i shed  b y  t he  l m n b a r  rou te  
s imu l t aneous ly  w i th  t he  i m p l a n t a t i o n  of a t rop ine  or 
paraff in .  The  excized ovar ies  were used as a con t ro l  of 
t he  we igh t  of t he  r e m a i n i n g  o v a r y  in each an imal .  

In  a group of an ima l s  r ega rded  as abso lu te  controls ,  
on ly  h e m i c a s t r a t i o n  was car r ied  out .  

A t  the  end  of the  e x p e r i m e n t  t he  an ima l s  were kil led 
u n d e r  e the r  a n d  t he  r e m a i n i n g  ovary ,  t he  u terus ,  adrenals ,  
t hy ro id s  and  p i t u i t a r y  were careful ly  dissected and  
weighed on a to r s ion  balance.  His tological  sect ions  of 
b o t h  ovar ies  and  u te r i  were per formed.  The  b ra ins  were 
f ixed in 10% fo rma l in  a n d  serial  sect ions  were m a d e  and  
e x a m i n e d  to d e t e r m i n e  t he  precise loca t ion  of t he  imp lan t .  

I n  t he  h e m i c a s t r a t e d  a t r o p i n e - i m p l a n t  an ima l s  t h e r e  
was no  change  in t he  r e m a i n i n g  o v a r y  (Table).  I n  those  
an ima l s  h e m i c a s t r a t e d  and  i m p l a n t e d  w i t h  tubes  con- 
t a i n i n g  pa ra f f in  in  t he  same  area  and  w i t h  t he  same 
evo lu t ion  in t ime,  c o m p e n s a t o r y  h y p e r t r o p h y  deve loped  
(Table).  

I n  t he  controls ,  t he  increase  in o v a r i a n  we igh t  was 
g rea te r  t h a n  in t he  p a r a f f i n - i m p l a n t e d  animals ,  a l t h o u g h  

the  difference was no t  s ignif icant .  Some o the r  hemi-  
c a s t r a t e d  a t r o p i n e - i m p l a n t e d  animals ,  a l lowed a longer 
evo lu t ion  (28 days)  and  exh ib i t ed  t he  t y p e  of ova r i an  
c o m p e n s a t o r y  response  seen in the  controls .  

The  vag ina l  smea r  showed no dif ference in l eng th  or 
in n u m b e r  of days  of corn i f i ca t ion  in a n y  of t he  groups,  
ne i t he r  was t he re  a s ign i f ican t  change  in the  we igh t  of 
t he  o the r  endocr ine  organs.  I n  the  h e m i c a s t r a t e d  a t rop ine-  
i m p l a n t e d  animals ,  t he  pro longed  d ioes t rus  seen in whole 
an ima l s  was no t  observed .  

I t  is k n o w n  t h a t  the  a p p e a r a n c e  of an  ova r i an  compen-  
s a to ry  h y p e r t r o p h y  is p e r m a n e n t l y  i n h i b i t e d  b y  lesions of 
va r ious  h y p o t h a l a m i c  areas.  An imals  a l lowed to l ive longer  
d e m o n s t r a t e d  t h a t  the  a t rop ine - i nduced  i n h i b i t i o n  of 
g o n a d o t r o p h i n  release was a t r a n s i e n t  occnrence.  

The  same  dose of a t rop ine  found  to a r re s t  ovula t ion ,  
t e m p o r a r i l y  i n h i b i t s - t h e  a p p e a r a n c e  of ova r i an  hype r -  
t r o p h y  in the  h e m i c a s t r a t e d  animals .  Since the  chol inergic  
i nh ib i t i on  is d i f fe ren t  in whole  and  h e m i c a s t r a t e d  ani- 
mals,  we assume th i s  to  be  re la ted  to  t he  t y p e  and  a m o u n t  
of fo l l iculot rophic  h o r m o n e s  released 4. 

Rdsumd. Des in jec t ions  d ' a t r o p i n e  dans  l ' h y p o t h a l a m u s  
an tg r i eu r  et  la tgra l  de la r a t e  fon t  d i spa ra l t r e  l ' hype r -  
t roph ie  compensa t r i ce  de l ' ova i re  qui  sui t  l ' h6micas t r a -  
t ion.  On conc lu t  que dans  ces condi t ions ,  l ' a t r o p i n e  agi t  
pa r  des voies chol inerg iques  en r e l a t ion  avec  la s6cr6tion 
des gonado t roph ines .  
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Group No. of Evolution Increment of 
animals (days) ovary weight 

mg/100 g body weight 
Mean Range 

Atropine 10 12-14 0.80 --2.6 3.5 
Paraffin 10 12-14 6.55 2.9-11.3 
Control 10 12-14 10.37 4.0-23.1 

1 J . W .  EVERETT, Physiol. Rev. rid, 373 (1964). 
W. L. BENEDETTI, R. LOZDZIEJSKY, M. A. SALA, J. M. MONTI 
and E. GRI~6, Experientia 25, 1158 (1969). 

3 T. BAN, Progr. Brain Res. 27, 1 (1966). 
4 This work was presented in part at the 'Segundas Jornadas Rio- 

platenses de Endoerinologia y Metabolismo', Salta (Argentina), 
23-27 September 1969. 

Peritoneal Fluid Cytodifferential Changes Associated with the Administration of Cortisone 

Cytodi f fe ren t ia l  changes  in t he  cel lular  compos i t ion  of 
a b d o m i n a l  f luid offers a un ique  o p p o r t u n i t y  for s t u d y i n g  
endocr ine  inf luences  on  t he  pe r i tonea l  c a v i t y  l -L W e  
observed  t h a t  t he  re la t ive  p r o p o r t i o n  of cells in  a sp i r a t ed  
cytologic  spec imens  were cha rac te r i s t i ca l ly  a l t e red  du r ing  
t he  es t rous  and  m e n s t r u a l  cycles l, 2,5, L F u r t h e r m o r e ,  
es t rogen a d m i n i s t r a t i o n  increased p o l y m o r p h o n u c l e a r  
l eukocy te  coun t s  a n d  reduced  meso the l i a l  cell d i s t r ibu-  
t ions  whereas  ma le  h o r m o n e  h a d  an  oppos i te  effect. 
Since cor t i sone a d m i n i s t r a t i o n  p roduced  no increase  in 
m o n o n u c l e a r  cells in pe r i t onea l  f luid 7-9 we f ind i t  dif- 
f icul t  to  exp la in  the  decrease  in b lood l y m p h o c y t e s  b y  
a m o v e m e n t  of cells f rom b lood  in to  pe r i tonea l  f luid 
fol lowing glucocort icoid in jec t ion .  Possibly,  cells o r ig ina te  
local ly and  cor t i sone inh ib i t s  mi tos is  a s  well  as t he  release 
of these  cells in to  b o d y  f luids 9. However ,  physiologic  
sa l ine  a d m i n i s t r a t i o n  m a r k e d l y  changed  t he  n o r m a l  
ce l lu lar  c o n t e n t  of pe r i tonea l  f luid 1~ I n  t he  p re sen t  

s tudy ,  we i nves t i ga t ed  t he  inf luence  of cor t i sone  in sal ine 
a d m i n i s t e r e d  s.c. on t he  cel lular  d i s t r i b u t i o n  of pe r i tonea l  
f luid in  adu l t  female  mice. 

Method. W e  in jec ted  mic ron ized  cor t i sone  in 0.5 ml  
physiologic  sal ine (0.9%) s.c. for 21 days  a t  dai ly  doses 
of 0.025, 0.1, 0.5, 1.5 or 5.0 nag to a d u l t  female  mice  
(CF-1 s t r a in ;  20-25 g; 6-38 an imals /g roup) .  One group  
of mice  received no in jec t ions  ( u n t r e a t e d  control)  whi le  
a n o t h e r  g roup  (saline control)  was  g iven  0:5 m l  physiologic  
sal ine da i ly  w i t h o u t  steroid.  W e  weighed  t he  an ima l s  on 
d a y  1 and  d a y  22, i m m e d i a t e l y  before  au topsy ,  we 
a sp i r a t ed  each  a n i m a l  for a b d o m i n a l  serous f luid and  
t h e n  r e m o v e d  and  weighed t he  ad rena l s  a n d  thymuses .  
The  ave rage  we igh t  of these  organs  was expressed as 
mg/100 g b o d y  weight .  

Serous a b d o m i n a l  f luid was a sp i r a t ed  b y  a 27 guage 
needle  f rom the  a n i m a l ' s  v e n t r a l  surface.  W e  sp read  t he  
a sp i ra t ed  spec imen on a n  a l b u m i n - c o a t e d  slide, s t a ined  
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Control Saline Cortisone (mg/day) • 21 

0.025 0.1 0.5 1.5 5.0 

No. of mice 38 30 15 17 33 17 6 
Final body weight (g) 24.0 • 0.3 24.1 ~ 0.3 24.1 4- 0.2 22.9 =~ 0.3 21.0 :~ 0.2 2O.7 4- 0.5 19.1 4- 1.4 
Body weight change (g) + 2.4 + 2.0 + 2.6 + 1.5 --0.4 --0.5 --4.7 
Adrenals (rag/100 g) 36.3 4- 1.7 39.2 • 2.1 40.5 4- 2.6 52.0 4- 2.8 42.0 4- 14.4 29.2 4- 2.6 21.4 ~ 2.6 
Thymus (mg[100 g) 221.2 4- 12.2 219.8 4- 12.3 239.1 4- 10.4  200.2 4- 16.3 99.6 -1- 15.6 47.0 4- 7.9 41.2 4- 8.0 

Number of cells/200 cell count 

Mesothelial cells 104.9 :t= 2.3 a 91.3 -1- 5.6 103.8 4- 3.8 96.2 ~ 2.8 91.2 -t- 4.5 48.4 -~ 2.9 76.2 4- 12.4 
Lymphocytes 55.1 4-4- 2.6 71.4 -t- 6.2 44.5 4- 3.7 44.1 4- 3.4 47.5 4- 4.9 18.9 4- 3.1 10.2 :t= 1.0 
Polymorphonuclear 10.1 4- 2.6 2.4 ~ 0.8 12.8 4- 1.6 15.1 4- 1.2 4.4 :t= 1.3 70.0 • 4.7 84.3 4- 16.4 

leucocytes 
Histioeytes 9.2 4- 0.6 2.8 4- 0.7 15.3 4- 1.1 11.8 4- 0.9 4.2 4- 0.8 23.1 4- 1.8 16.3 ~ 3.0 
Mast cells 1.7 4- 0.2 0.2 4- 0.1 2.5 4- 0.5 1.8 4- 0.3 1.9 -4- 0.4 2.1 4- 0.6 1.6 4- 0.4 
Bare nuclei 18.5 4- 2.0 28.6 4- 3.9 19.5 • 4.3 29.1 4- 4.0 49.8 4- 4.7 23.3 4- 4.7 9;7 4- 3.7 
Monocytes 0.5 ~ 0.1 0.1 4- 0.1 0.4 4- 0.2 0.2 4- 0.2 0.3 4- 0.2 0.2 4- 0.3 0.5 4- 0.2 
Daisy cells 0.0 4- 0.0 0.2 4- 0.2 1.0 4- 0.3 122 4- 0.3 0.8 4- 0.3 13.9 4- 1.4 1.5 4- 1.0 

Mean 4- S.E. 

it  by  PAPANICOLAOU'S procedure  11, and  200 consecut ive  
cells were r a n d o m l y  counted  and grouped as mesothel ia l  
cells, lymphocy tes ,  po lymorphonuc lea r  leukocytes ,  hist io-  
cytes,  m a s t  cells, bare  nuclei  and  daisy  ceils. Bare  nuclei 
are ceils w i thou t  cy top la sm and daisy  cells m a y  represen t  
a va r i en t  mesothe l ia l  cell w i th  the  nucleus bulging in 
the  form of  a daisy.  

The s t a n d a r d  error  for adrenal ,  t h y m u s e s  and body  
weights  as well as for each m e a n  cellular count  was 
ca lcula ted  using the  formula,  S.E. = V X d~/N (N -- 1). 
We used S t u d e n t ' s  t - test  to  ob ta in  the  necessary  prob-  
abi l i ty  values (p) for s ignif icant  differences be tween  the  
var ious  means  1~. 

Results. The d i s t r ibu t ion  of cells l is ted in the  Table 
indicates  t h a t  s.c. in jec t ion  of cor t isone p roduced  a 
marked  a l te ra t ion  in the  cellular d i s t r ibu t ion  of female  
mouse  per i tonea l  fluid. We  observed  t h a t  h igh  doses 
(1.5 rag) of cor t isone decreased mesothel ia l  cell counts  
in per i tonea l  fluid when  compared  wi th  saline control  
values (p < 0.001). Daisy  ceils, which  are no t  general ly 
seen in un in jec ted  contro l  smears  of mice, r ep resen ted  
abou t  7% of the  to ta l  cellular counts  of spec imens  
asp i ra ted  f rom 1.5 mg  cor t i sone- t rea ted  animals.  L y m p h o -  
cy te  counts  were gradual ly  reduced by  cor t isone to  a 5% 
cellular d i s t r ibu t ion  and  the  rise in po lymorphonuc lea r  
leukocytes  represents  a 35-fold increase.  Small  s teroid 
doses appeared  to normal ize  cellular changes  in counts  
induced  by  saline alone. This  was par t icu lar ly  ev iden t  
wi th  his t iocytes ,  m a s t  ceils and  monocytes .  We  recorded 
t h a t  mice given 5.0 mg  steroid ill saline s.c. each day  for 
3 weeks lost  an average  of 4.7 g b o d y  weight  and  only  
6 of 22 an imals  survived.  The decrease in adrena l  and  
t h y m u s  weights  clearly es tab l i shed  the  biological ac t iv i ty  
of cort isone.  

Conclusion. Subcutaneous  admin i s t r a t i on  of cort isone 
in saline for 21 days  over  a dai ly dose range of 0.025 to 
5.0 mg to  adu l t  female mice decreased l y m p h o c y t e  and  
mesothel ia l  cellular counts  of per i tonea l  fluid. Possibly,  
cor t isone inh ib i ted  the  p roduc t ion  of these  ceils. These 
d a t a  also suggest  a convers ion oI mesothel ia l  cells to t he  
daisy  cell va r i e ty  and  bare  nuclei. An i r r i ta t ion  p roduced  
by  the  h igher  cor t isone doses could pa r t l y  expla in  t he  
rise in po lymorphonuc lea r  leukocytes.  Never theless ,  

smaller  s teroid doses t ended  to  normal ize  his t iocyte,  
m a s t  cell and  mo n o cy t e  d i s t r ibu t ions  in per i tonea l  fluid. 

Rdsumd. L 'ad mi n i s t r a t i o n  par  vole s.c. ~ des souris 
femelles adultes,  d ' une  dose quo t id ienne  (de l 'o rdre  de 
0,025 ~ 5 rag) de cort isone en solut ion saline p e n d a n t  
21 jours, fa i t  d iminue  le n o mb re  des l ymphocy te s  et  des 
cellules mesoth61iales du i iquide p6ritondal.  I1 est  possible 
que la cor t isone inhibe  la p roduc t ion  de ces cellules. Ces 
donn6es sugg~rent  aussi une t r ans fo rma t ion  des cellules 
m6soth61iales en <~daisy cells~ ~ n o y au x  vides. L ' i r r i t a t ion  
p rodu i te  par  les trgs fortes doses de cort isone pourra i t ,  
en pat t ie ,  expl iquer  l '616vation du n o mb re  des leucocytes  

noyaux  po lymorphes .  
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