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The d i s t r ibu t ion  of t he  212 cases a r ranged  according to 
t he  presence  or absence of t he  cel l - types in a four- 
d imens iona l  con t ingency  table  is shown in Table  I. Since 
the  unres t r i c ted  sampl ing  corresponds  to  Model 1 of 
LANCASTER 1~, t he  analysis  of the  associat ions (first- 
order  in teract ions)  be tween  the  pairs  of cell- types,  and  
of t he  h igher -order  in te rac t ions  were pe r fo rmed  according 
to  t h a t  me thod .  All the  associat ions be tween  the  pairs  of 
cell t ypes  (Table II) were h igh ly  significant.  No second- 
order  in te rac t ion  was significant,  b u t  the  th i rd -o rde r  
in te rac t ion  (C-O-S-F) was of possible border l ine  signifi- 
cance. The in t e rp re t a t i on  of such h igher -order  in terac-  
t ions  is of ten  difficult ,  b u t  in th is  ins tance  the  largest  

Table I. 24 contingency table showing numbers of benign mammary 
dysplasias with and without colostrum cells and periduetal leuco- 
cytes 

Colostrum cells present (+) 
SRC a absent (--) 
5 0 + 
12 0 - -  

--  + 
Foam cells 

Colostrum cells absent (--) 
SRC a absent (--) 
0 0 + 

44 1 --  
- -  + 
Foam cells 

Ochrocytes 

Ochrocytes 

SRC a present (+) 
+ 39 20 
- -  35 7 

- -  + 
Foam cells 

SRCa present (+) 
+ 2 1 
- -  44 2 

--  + 
Foam cells 

a SRC = periduetal small round cells. 

Table II. Significances of associations and higher-order interactions 
(calculated from data in Table I) 

Interaction X 2 (d.f.) 

Colostrum cells (C) - Ochrocytes (O) 
Colostrum cells - Small round cells (S) 
Colostrum cells - Foam ceils (F) 
Ochroeytes - Small round cells 
Oehrocytes - Foam cells 
Small round ceils - Foam cells 
2nd-order interactions : C-O-S 

C-O-F 
C-S-F 
S-O-F 

3rd-order interaction: C-O-S-F 
Total Z 2 

63.07 (1), 
28.31 (1)8 
14.53 (1), 
22.46 (1)~ 
21.93 (1)4 
11.89 (1)~ 
0.02 (1) c 
1.24 (1)c 
0.54 (1)o 
1.79 (1) ~ 
6.18 (1) b 

171.96 (11) 

�9 p < 0.001; bp < 0.025; cnot significant. 

con t r ibu t ions  to  t he  overal l  Z~ were f rom the  boxes  in 
which  all four  cel l - types were e i ther  p resen t  or absent .  
The excessive n u m b e r s  observed in these  boxes  r ep resen t  
a t e n d e n c y  to an al l -or-none p h e n o m e n o n  t h a t  is ref lected 
in t he  th i rd -o rde r  in te rac t ion .  

The f indings t h a t  co los t rum ceils in non-neoplas t ic  
h u m a n  breas t  t issue are closely associa ted w i t h  small- 
round-cell ,  ochrocyt ic  and  foam-cell  inf i l t ra tes ,  and  t h a t  
all these  cel l - types themse lves  are mu t u a l l y  associated,  is 
no t  due to  second-order  in terac t ions ,  Never the less  i t  is 
possible t h a t  t he  weak th i rd -o rde r  in te rac t ion  m a y  have  
con t r ibu ted  to  the  observed  f i r s t -order  associat ions.  
Natura l ly ,  mere  associat ion is no p roof  of a co mmon  
h is togenet ic  origin of these cells. However  t he  similar 
f luorescent  and  s ta in ing  charac ter i s t ics  of co los t rum cells 
and  ochrocytes  3,12, and  the  t e n d e n c y  of co los t rum cells, 
ochrocytes  and  foam cells to  show mul t inuc lea te  forms  s-10 
suggest  s imilar  func t iona l  character is t ics .  I t  should  be 
no ted  t h a t  none  of these  morphologica l  s imilari t ies  is 
l ikely to have  p roduced  a select ional  bias  in t he  assess- 
m e n t  of the  presence  or absence of t he  cel l- types.  

The mu t u a l  associat ions found  here,  t oge the r  w i th  the  
shared  morphologica l  charac ter i s t ics  and  act ive  phago-  
cyt ic  capac i ty  of h u m a n  co los t rum cells 13, s u p p o r t  the  
view t h a t  mos t  cells in all four  categories  are of macrophage  
na ture .  Poss ib ly  colostral  secret ion i tself  conta ins  an irri- 
t a n t  t h a t  a t t r a c t s  the  ceils into i ts  vicini ty.  The  sl ight 
t e n d e n c y  to  an al l-or-none response  would  accord wi th  
reac t ion  to  such a s t imulus.  

Rdsumd. L'6 tude  de 212 biopsies de la malad ie  fibro- 
cys t ique  du sein h u m a i n  mon t re  des associat ions fortes 
e t  mutuel les  en t re  les cellules du co los t rum les pe t i tes  
cellules rondes,  les ochrocytes  et  les cellules 6cumeuses 
qui  se t r o u v e n t  dans  le t issu conjonct i f  e n t o u r a n t  les 
canaux  du sein. Une  analyse  s ta t i s t ique  mul t id imens io-  
n e l l e n e  fair pas  appa ra t t r e  une in te rac t ion  de second 
ordre  en t re  les combina isons  des facteurs .  Mais il y a une 
faible in te rac t ion  de troisi~me ordre,  d o n t  une explica-  
t ion  possible es t  une r@onse  in f lammato i re  des qua t re  
t ypes  de cellules ~ un  s t imu lan t  i r r i t an t  du colos t rum 
lui-m4me. 
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U t e r i n e  S e c r e t i o n  D u r i n g  t h e  S e x u a l  C y c l e  i n  t h e  R a t  a n d  i t s  C a p a c i t y  

t o  D i s p e r s e  C o r o n a  C e l l s  i n  v i t r o  

In  recen t  years,  increasing a t t en t i on  has  been  devo ted  
to the  role of t he  secret ions of the  geni ta l  t rac t ,  especial ly 
in re la t ion to  t he  fecunda t ion  process and  par t i cu la r ly  
concerning the  v iabi l i ty  and  behav iour  of the  gametes  
(HoMBURGER and  TREGIER 1) and  the  imp lan t a t i on  of the  
b las tocy te  (CLE~ENTSON et  al.2; DICKMAN3). Many  dif- 
fe rent  k inds  of inves t iga t ion  have  been  u n d e r t a k e n  in 

th is  field. I t h a s  been found t h a t  the  secret ion accumula t -  
ing in the  closed uter i  of s p a y e d ,  oes t rad io l -pr imed ra ts  
has  t he  abi l i ty  to  disperse t he  corona cells of t he  ova in 
v i t ro  (MEGLIOLI and  DESAULLES4). Because of the  
diff icul ty  of collecting enough of this  secre t ion for quant i -  
t a t i ve  analysis  and  assay,  especially f rom small  experi-  
men t a l  animals,  such as ra t s  and  mice, i t  has  p roved  
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Table I. Quantity, viscosity and pH at different stages of the sexual cycle in rat uterine secretion accumulated for 7 days 

987 

Stage of sexual cycle No. of Weight of empty Weight of uterus No. exp.] pH of uterine secretion Viscosity of uterine 
based on vaginal smears animals uterus (mg) secretion (rag) no. animals secretion (cP) 

Oestrus 9 269 ~= 24 451 4- 57 4/ 9 8,31 :t- 0.12 1.71 -~ 0.08 
Metoestrus 17 206 4- 16 �9 302 :j= 40 ~ 5/17 8.52 ~_ 0.04 1.93 • 0.07 
Di-oestrus 10 206 :J= 19~ 327 -6 58 3/10 8,57 ~ 0.17 1.92 • 0.06 
Pro-oestrus 15 311 -6 23 420 -L 69 4/15 8,20 ~= 0.24 1.83 ~ 0.10 

Quantity, viscosity and pH at different stages of the sexual cycle in rat uterine secretion accumulated for 14 days 

Oestrus 8 409 el= 41 1092 :J- 138 4/ 8 8.01 =L 0.20 2.39 :~_ 0.20 
Metoestrus 8 304 ~_ 20" 701 =k 118 ~ 3/ 8 8.28 • 0.10 2.72 J= 0.35 
Di-oestrus 8 289 =L 13 ~ 721 ~= 117 ~ 3/ 8 8.37 ~: 0.09 2.66 ~ 0.18 
Pro-oestrus 8 513 ~- 29 1080 -6 153 5/ 8 8,07 ~ 0.12 2.42 -~ 0.11 

Quantity, viscosity and pH at different stages of the sexual cycle in rat uterine secretion accumulated for 21 days 

Oestrus 9 501 :~ 41 1694 -4- 402 3/ 9 8.20 J_ 0.17 2.98 t 0.39 
Metoestrus 15 353 i 31 b 839 -1= 192 ~ 3/15 8.25 ~= 0.21 5.40 4- 1.74 
Di-oestrus 16 334 ~_ 15 a 1196 • 141 3/16 8.27 -6 0.07 4.48 ~= 1.89 
Pro-oestrus 9 553 ~ 30 1533 ~- 230 3/ 9 8.05 -E 0.12 2.82 • 0.43 

Significance (t-test): ~_~ 0.05-0.02; b~ 0.01; o~ 0.001; a> 0.001 in relation to oestrus stage. 

n e c e s s a r y  to  close t h e  neck  of  t he  u t e ru s ,  e i the r  b y  l i ga tu re  
(ARMSTRONG 5 ; HOMBURGER et  al. 1) or  b y  e l ec t rocau t e r i za -  
t i on  (MEGLIOL1 e t  al.6). 

Th i s  p r o c e d u r e  r e su l t s  in t h e  a c c u m u l a t i o n  of f luid 
w i t h i n  the  u t e r u s ,  b u t  i t  is n o t  a b s o l u t e l y  ce r t a i n  w h e t h e r  
t h i s  f lu id  r e t a i n s  t h e  phys i o l og i ca l  p r o p e r t i e s  of u t e r i n e  
secre t ion .  I n  t he  p r e s e n t  s t u d y  t h e  p a t t e r n s  of  t h e  s e x u a l  
cycle in n o r m a l  r a t s  we re  e x a m i n e d  a f t e r  c losure  of b o t h  
e x t r e m i t i e s  of t h e  u t e r u s  a t  d i f f e ren t  s t age s  of t h e  cycle.  
S o m e  c h a r a c t e r i s t i c s  of t h e  f luid col lected a n d  its dis-  
p e r s i n g  p r o p e r t y  in each  p h a s e  of t he  cycle as  well  as a t  
d i f fe ren t  t i m e s  a f t e r  o p e r a t i o n  were  i n v e s t i g a t e d .  

Mater ia l  and methods. T h r e e  series  of e x p e r i m e n t s  were  
p e r f o r m e d  on  i n t a c t  a d u l t  r a t s  of t he  s a m e  b r e e d  ( I v a n o -  
vas ,  Kiss legg ,  G e r m a n y ) ,  w e i g h i n g  a p p r o x i m a t e l y  165 g 
a n d  e x h i b i t i n g  a r egu l a r  4 -day  o e s t r o u s  cycle. 

I. Ef fect  o/ closure o[ the uterus on the sexual  cycle. 
Vag ina l  s m e a r s  were  i n v e s t i g a t e d  b y  t h e  ex fo l i a t ive  

c y t o l o g y  t e c h n i q u e  a n d  s t a i ned  w i t h  ca r bo l - f uchs in  a n d  
m e t h y l e n e  b lue  to  d e t e r m i n e  t h e  s t ages  of t h e  s e x u a l  
cycle. T h e  t e s t s  were  r e p e a t e d  e v e r y  m o r n i n g  for  2 cycles 
before  o p e r a t i o n ,  a n d  o n l y  r a t s  d i s p l a y i n g  a r e gu l a r  cycle 
were  selected.  T h e  a n i m a l s  were  t h e n  d iv ided  in to  g r o u p s  
fo r  each  s tage .  L a p a r o t o m y  w a s  p e r f o r m e d  u n d e r  e t h e r  
a n a e s t h e s i a  in t h e  a f t e r n o o n  ; t h e  d i s t a l  ends  of t h e  u t e r i n e  

1 F. HOMBURGER and A. TREGIER, Endocrinology 61, 627 (1957). 
2 C. A. B. CLEMENTSON, V. R. MALLIKAJUNESWARA, M. M. MOSH- 

FEGm, J. J. CARR and J. H. WILDS, J. Endoer. d7, 309 (1970). 
3 Z. DICKMAN, J. Endocr. 54, 39 (1972). 
4 G. MEGLIOLI and P. A. DESAULLES, Experientia 26, 195 (1970). 
5 D. T. ARMSTRONG, Am. J. Physiol. 21d, 764 (1968). 
6 G. MEGI.IOLI, C. KRs and P. A. DESAULLES, Vfth Congr. 

Int. Reprod. Anita. lnsem. Artif., Paris l, 63 65 (1968). - G. 
MEGLIOLI, C. KRXnEr~B(~HL and P. A. DESAULLES, Experientia 
25, 194 (1969). 

Table II. Difference in the surface area of ova with corona cells after incubation for 6 h in uterine secretion from intact rats at each stage 
of the sexual cycle 

Stage of cycle No. of ova Initial surface Surface after 6 h incubation Absolute increase 
(mm 2) (mm ~) (mm 2) 

in secretion accumulated for 7 days after closure of uterus 

Oestrus 9 1 4 5 2 i  84 6233~615 4782-t=598 
Metoestrus 9 11774-103 2 0 8 4 i 2 5 6  9 0 7 i 1 9 1  a 
Dioestrus 9 1166~= 89 1846~=232 6 8 0 i 2 0 6  a 
Pro-oestrus 9 1302j-118 3769xL457 2467=t=444 b 

In secretion aceunmlated for 14 days after closure of uterus 

Oestrus 9 1137-L 77 3977-k230 2 8 4 1 i 1 8 2  
Metoestrus 9 1367:tz 91 2466•  1099-[-268 a 
Dioestrus 9 1343=L 81 2 0 0 6 i 1 7 7  6 6 3 i 1 2 1  a 
Pro-oestrus 9 1 2 2 2 i  62 3330~-238 2108-t=217 a 

In secretion accumulated for 21 days after closure of uterus 

Oestrus 9 1 3 6 1 i  82 3 9 4 3 i 3 3 2  2582•  
Metoestrus 9 1193~= 78 2257=t=223 1063~220 c 
Dioestrus 9 1301•  1730-]-118 4 2 9 •  98 a 
Pro-oestrus 9 1105~=135 3022~=207 1917:~171 

Significance (t-test): a 0.05-0.02; b~ 0.01; c~ 0.001; a2> 0.001 in relation to oestrus stage. 
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h o r n s  were closed b y  e lec t rocau te r iza t ion ,  a n d  t h e  
o v a r i a n - u t e r i n e  j u n c t i o n  l igated,  care be ing  t a k e n  to  
leave t he  reg iona l  b lood  s u p p l y  and  t he  ovar ies  in tac t .  
One group  of u n o p e r a t e d  r a t s  served  as controls .  Vag ina l  
smears  f rom b o t h  t he  con t ro l s  and  t he  ope ra t ed  an ima l s  
were e x a m i n e d  da i ly  a t  a b o u t  08.00 h for 5 consecu t ive  
cycles. Smears  were t a k e n  e v e r y  12 h (08.00 and  20.00 h) 
f rom ha l f  of t he  con t ro l  an ima l s  to  d e t e r m i n e  t he  approx i -  
m a t e  d u r a t i o n  of each  stage.  T h e  d u r a t i o n  of t he  cycle 
was m e a s u r e d  fo rm the  d a y  of oes t rus  to  t he  n e x t  oestrus.  

2. Uterine secretion in the various stages o/ the sexual 
cycle at different times after operation. I n  t h i s  second 
expe r imen t ,  u t e rus  l iga t ion  b y  t he  t e c h n i q u e  descr ibed  
above  was pe r fo rmed  in a la rger  n u m b e r  of ra ts ,  wh ich  
were t h e n  d iv ided  in to  3 groups.  The  u t e r ine  f luid was 
al lowed to a c c u m u l a t e  for 7 days  in t he  f i rs t  group,  14 
days  in t h e  second a n d  21 days  in t he  th i rd .  A t  these  
t imes  t he  an ima l s  were sacrified. Vagina l  smears  were 
e x a m i n e d  j u s t  before  au topsy ,  a t  08.00 h and  t he  r a t s  in  
each  group  were  t h e n  classified accord ing  to t h e  sfage of 
t he  sexual  cycle. The  u te r i  were r e m o v e d  a n d  t he  u te r ine  
f luid col lected and  pooled s epa ra t e ly  accord ing  to  t h e  
phases  of t he  sexua l  cycle in each  group.  The  q u a n t i t y ,  
v i scos i ty  a n d  p H  of t he  secre t ion were de t e rmined ,  as 
well  as the  we igh t  of t h e  e m p t y  u terus .  Deta i l s  of t h e  
t e c h n i q u e  a d o p t e d  h a v e  a l r eady  been  descr ibed e lsewhere  
(MEGLIOLI et  al.6). The  m e a n  va lues  o b t a i n e d  for t h e  
metoes t rus ,  ~ti-oestrus a n d  p ro-oes t rus  groups  were com- 
pa red  s ta t i s t i ca l ly  w i t h  those  o b t a i n e d  for oest rus .  

Fig. 1. Rat ovum surrounded by corona cells, x 125. 

Fig. 2. Ova incubated in uterine secretion from rats in oestrus. Ova 
denuded, x 125. 

3. Capacity o/ uterine secretion to disperse corona cells in 
vitro. O v a  s u r r o u n d e d  b y  corona  cells f rom a r a t  w h i c h  h a d  
r ecen t ly  o v u l a t e d  were p laced  in smal l  c h a m b e r s  filled 
w i t h  u t e r i n e  secre t ion  col lected a t  each  of t h e  var ious  
phases  of t h e  sexual  cycle a n d  i n c u b a t e d  a t  37~ (for 
de ta i l s  of t h e  t e c h n i q u e  a d o p t e d  see MEGLIOLI a n d  
DESAULLES4). I m m e d i a t e l y  t h e r e a f t e r  a n d  t h e n  eve ry  2 h 
t h e  p ro jec ted  surface  a reas  of t h e  ova  s u r r o u n d e d  b y  t he  
co rona  cells were m e a s u r e d  p lan imet r i ca l ly .  The  difference 
b e t w e e n  t h e  surface areas  before  a n d  a f t e r  6 h i n c u b a t i o n  
was noted .  A d d i t i o n a l  e x p e r i m e n t s  were pe r fo rmed  u n d e r  
t h e  same  cond i t ions  w i t h  u t e r ine  secre t ion  t h a t  h a d  been  
lef t  to  a c c u m u l a t e  for 14 an d  21 days.  

Results. 1. Sexual cycle alter closure o/the uterus. I n  more  
t h a n  80% of t h e  con t ro l  r a t s  t h e  5 cycles obse rved  
r e m a i n e d  regular .  T h e  ave rage  d u r a t i o n  of t h e  cycle, 
based  on  vag ina l  cytology,  was  a b o u t  96 h ;  oes t rus  lasts  
a p p r o x i m a t e l y  12-18 h, m e t o e s t r u s  48-52  h, d i -oes t rus  
10-12 h an d  p ro-oes t rus  18-22 h. 

B y  con t ras t ,  in  m o s t  of t h e  an i ma l s  o p e r a t e d  in t he  
afternoon of t h e  days  of oestrus,  m e t o e s t r u s  or di-oestrus ,  
d i s t u r b a n c e  of t h e  cycle was n o t e d  d u r i n g  t h e  2 f irst  
cycles. Oes t rus  t ook  place n o r m a l l y  in  t h e  f i rs t  cycle in t he  
r a t s  ope ra t ed  on  t h e  d a y  of pro-oes t rus ,  b u t  in  all  these  
an ima l s  t h e  d u r a t i o n  of t h e  second cycle was a l tered.  In  
all t h e  groups  of ra ts ,  t h e  cycle b e g a n  to  become  regular  
aga in  a b o u t  8 days  a f t e r  opera t ion ,  i.e. a p p r o x i m a t e l y  
du r ing  the  t h i r d  cycle, t h e  n o r m a l  r h y t h m  be ing  ful ly 
re -es tab l i shed  in a b o u t  80% of t h e  r a t s  in the  f o u r t h  or 
f i f th  cycle: 

2. Uterine secretion in the various phases o[ the cycle at 
different times alter closure o[ the uterus (Table  I). The  
increase  in m e a n  u t e r i n e  we igh t  obse rved  in t h e  groups  of 
an ima l s  au tops i ed  on  t h e  7th, 14 th  a n d  21st d a y  a f te r  
ope ra t i on  m u s t  be  cons idered  in r e l a t ion  n o t  on ly  to the  
gain  in b o d y  weight ,  b u t  also to  t h e  ope ra t ive  p rocedure  
a n d  t h e  q u a n t i t y  of u t e r ine  secre t ion  accumula t ed ,  wh ich  
increased  accord ing  to  t h e  l e n g t h  of t ime  fol lowing 
opera t ion .  The  p i t  of t h e  secre t ion  was s imi lar  in  t he  3 
groups  a n d  i ts  v i scos i ty  showed  a t e n d e n c y  to  increase  
p ro p o r t i o n a l l y  to  t h e  t i m e  of accumula t ion .  Compar i son  
of these  p a r a m e t e r s  w i t h i n  each  group  sacrif ied a t  d i f ferent  
t imes  revea led  t h e  fol lowing p a t t e r n :  The  q u a n t i t y  of 
f luid was decreased  in t h e  an ima l s  saerif ied a t  m e t o e s t r u s  
an d  d i -oes t rus  in  compar i son  w i t h  t h a t  o b t a i n e d  a t  
oes t rus  an d  pro-oes t rus .  I n  r e l a t i on  to  t h e  a m o u n t  
m e a s u r e d  a t  oestrus,  t h e  decrease  found  a t  metoestrus 
was s ign i f ican t ly  dif ferent .  

T h e  p H  of the  f luid was a lka l ine  and,  l ike t h e  viscosi ty ,  
appea red  to increase  a t  m e t o e s t r u s  - d i -oes t rus  more  t h a n  
du r ing  pro-oes t rus  or oestrus,  b u t  n o t  s ign i f ican t ly  so. 

T h e  we igh t  of t h e  e m p t y  u t e rus  showed  a s ign i f ican t  
r educ t ion  in t h e  m e t o e s t r u s  - d i -oes t rus  s tage in all 3 
groups  of animals .  T h e  u te r i  of an ima l s  kil led a t  pro- 
oes t rus  were s l ight ly  b u t  n o t  s ign i f i can t ly  h eav i e r  t h a n  
those  of an ima l s  kil led in oestrus.  

3. Ova incubated in uterine secretion [rom each stage of the 
sexual cycle (Table  II)~ Af te r  4 h i n c u b a t i o n  in u te r ine  
secre t ion f rom r a t s  in  oestrus,  t h e  ' n ebu l a '  of co rona  cells 
s u r r o u n d i n g  the  o v u m  (Figure 1) was found  to h a v e  
expanded .  T h e  r e s u l t a n t  p a t t e r n  was s ign i f i can t ly  differ- 
en t  f rom t h a t  obse rved  a f t e r  i n c u b a t i o n  in secre t ion 
collected a t  t h e  o t h e r  phases  of t h e  cycle. T h e  surface 
a rea  of t h e  o v u m  was  twice  to  t h r ee  t imes  t h e  in i t ia l  
a rea  and,  a t  t h e  end  of t h e  tes t ,  t h e  corona  cells were 
comple te ly  d e t a c h e d  f rom t h e  o v u m ;  th i s  was  especial ly 
no t iceab le  a f t e r  i n c u b a t i o n  w i t h  secre t ion  f rom ra t s  in  
oes t rus  a c c u m u l a t e d  for 7 days  (Figure 2), t h e  a c t i v i t y  of 
wh ich  was g rea te r  t h a n  t h a t  of secre t ion  a c c u m u l a t e d  for 
14 a n d  21 days.  Th i s  difference could be  cor re la ted  w i t h  
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the  q u a n t i t y  of secret ion accumula ted .  The effect  of t he  
secret ion on the  corona cells migh t  depend  on the  con- 
cen t ra t ion  of the  dispersion factor.  

The secret ion ob ta ined  f rom ra ts  in the  me toes t rus  and  
di-oest rus  phases  did no t  dissolve the  gel cemen t ing  the  
follicular cells; the  surface areas found in these  cases 
were smaller.  The secre t ion f rom ra ts  in pro-oes t rus  
increased the  surface area of t he  ovum to near ly  twice the  
init ial  area, b u t  the  corona cells r emained  a t t a ched  to the  
ovum. The pa t t e rn s  of corona-cel l -dispersing ac t iv i ty  
p roduced  by  the  uter ine  secret ion f rom ra ts  in each of the  
various phases  of the  sexual  cycle were similar, regardless 
of the  lenght  of t ime for which  i t  has  been accumula ted .  

Discussion. F r o m  the  vaginal  smears  it m a y  be con- 
c luded t h a t  surgical closure of b o t h  ex t remi t ies  of the  
u te rus  caused a d i s tu rbance  of t he  sexual  cycle of t he  rat ,  
such as migh t  be p roduced  b y  any  surgical  s t ress;  later,  
however ,  regular  cycles recommenced ,  indicat ing t h a t  the  
ovaries con t inued  to funct ion  normally.  

In  the  second p a r t  of th is  exper iment ,  it  was demon-  
s t r a t ed  t h a t  the  ovar ian  funct ion  involves modif icat ions,  
no t  only in the  vaginal  ep i the l ium and in the  weight  of 
the  uterus  (AsTwooDV; HEAD et  al. s) bu t  also in the  
uter ine  fluid. These var ia t ions  were par t icu lar ly  clear-cut  
af ter  21 days,  when  the  regular i ty  of the  sexual  cycle was 
a l ready  fully reestabl ished.  

I t  has  been  suggested (BLANDAU 9) t h a t  t he  fluid 
observed in the  u terus  of the  normal  ra t  a t  pro-oes t rus  - 
oes t rus  escapes af ter  oes t rus  because the  effects of pro-  
ges terone p roduced  by  the  ovaries a t  th is  t ime relax the  
neck of the  uterus.  Our resul ts  showed t h a t  the  accumula-  
t ion of fluid dur ing th is  per iod is s ignif icant ly  d iminished  
since the  cervix is closed by  e lec t rocauter iza t ion  and the  
fluid canno t  escape, it  appears  likely t h a t  in me toes t rus  
resorp t ion  of the  aqueous con t en t  of the  fluid also takes  
place, which  m a y  explain  the  increase in its viscosi ty  a t  
th is  t ime. 

Finally,  t he  last  e x p e r i m e n t  demons t r a t e s  t h a t  no t  
only the  physical  proper t ies  bu t  also the  chemical  
composi t ion  of the  uter ine  secret ion of the  ra t  undergoes  
some modif icat ion f rom one s tage of the  sexual cycle to 
the  next .  Complete  dispersion of the  corona cells in vi t ro  

was only  observed  af ter  i ncuba t ion  in accumula t ed  
secret ion ex t r ac t ed  on the  day  of oestrus,  suggest ing t h a t  
th is  p h e n o m e n o n  migh t  be  oes t rogen-dependen t .  

All these  observa t ions  seem to correlate  wi th  t he  
modif ica t ions  induced  a t  the  d i f ferent  s tages  of the  sexual  
cycle by  endogenous  s teroid sex h o rmo n es  (BROWN- 
GaANT et al.10; BARRACLOUGHll). The fact  t h a t  a similar 
p a t t e r n  was observed  in each phase  of t he  sexual  cycle 
when  the  u ter ine  fluid was allowed to  accumula te  for 
d i f ferent  per iods  (7, 14 and 21 days) shows t h a t  these  
modif ica t ions  in u ter ine  fluid are regular,  co n s t an t  and  
cyclic, ill con fo rmi ty  wi th  a h y p o t h a l a m i c - h y p o p h y s e a l -  
gonadal  r h y t h m .  The fluid accumula t ing  in t he  closed 
u te rus  is no t  real ly a physiological  u ter ine  secret ion,  b u t  i t  
seems to  re ta in  in solut ion the  secret ion of t he  endomet r i a l  
glands.  

Summary. I t  was found t h a t  closure of the  u terus  
d i s tu rbed  the  first  2 cycles af ter  the  opera t ion ;  there-  
af ter  t he  normal  cycle was resumed.  The q u a n t i t y  of 
u te r ine  fluid was increased a t  pro-oes t rus  and  oes t rus  and  
reduced  a t  me t -oes t rus  and di-oestrus.  Sl ight  inverse 
changes  in viscosi ty  were observed.  There  was no signif- 
i can t  difference in the  pH. The corona-cel l  d ispers ing 
fac tor  seems to be an oes t rogen -dependen t  cons t i t uen t  of 
u ter ine  secretion.  
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Appearance of Sex Hormone Receptors in Frog (Rana esculenta) Tadpole Skin During 
Metamorphosis  

The p rob lem of mechan i sm of act ion of sex hormones  
has  been receiving ever increasing a t t e n t i o n  in r ecen t  
years.  A good deal of reserach has a l ready demonSt ra ted  
the  impor tance  of nuclear  and  cy toplasmic  ' receptors '  
in numerous  t a rge t  organs. 

The gonadal  sex ho rmone  secret ion begins a t  d i f ferent  
s tages of ve r t eb ra t e  d e v e l o p m e n t  and varies according to 
the  species. General ly  the i r  appearance  coincides or 
precedes  the  d i f ferent ia t ion  of secondary  sex charac te rs  
(SSC). Few studies  were carr ied out  on the  appearance  
of the  sex ho rmone  receptors  in these  organs. 

DELRIO and  d'IsTRIA 1 have  recent ly  d e m o n s t r a t e d  the  
presence of an androgen  receptor  in the  105,000 • g super-  
n a t a n t  no t  only  in t he  t h u m b  pad  (a male SCC) of Rana 
esculenta, b u t  also in t he  skin t a k e n  f rom o ther  pa r t s  of 
the  b o d y  (legs, dorsal,  ven t ra l  and lower jaw;  d'IsTRIA 
et  al. 2). 

This work  on the  appearance  of receptors  has been  
done on the  skin of the  ent i re  body  of tadpoles  and no t  
on the  t h u m b  pads,  since the  anter ior  legs grow la ter  
in the  course of me tamorphos i s  of frog. 

Rana t adpoles  in the  stages 24, 27, 28, 29, 31, 32 and  33 
(according to  t he  tab le  of WrrscHI  a) were  p rocured  f rom 
the  sur roundings  of Naples.  Tadpoles  of s tages 31-33 could 
easily be sepa ra ted  according to sex by  observ ing  the i r  
gonads  under  a binocular .  Skin t aken  f rom these  was 
homogen ized  in Tris-HC1 buffer  p H  7.4 and  cen t r i fuged  
a t  600 •  for 10 rain; the  s u p e r n a t a n t  was recen t r i fuged  
a t  105,000•  for 1 h in a I .E.C. B-60  centr i fuge.  
H3-tes tos terone (S.A. 84 Ci/mM) and  Ha-estradiol-17/5 
(S.A. 85 Ci/mM) f rom Radiochemica l  Center ,  Amersham,  
E n g l a n d  were used. Fo r  fu r the r  detai ls  of t he  m e t h o d  used 
we refer  to the  works  by  FANG and  LIAO 4, ADACHI and  
KANO 5 and  DELRIO and d'ISTRIA 1. 
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