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In a th i rd  expe r imen ta l  series it  was decided to assay 
whe the r  also a l o w d o s e  of anabol ic  androgen  is able to 
po t en t i a t e  the  inh ib i to ry  effect  of f luprednisolone.  The 
dai ly  dose of anabolic s teroid was reduced  to 0.5 mg  daily,  
whereas  the  one of cor t icosteroid  was m a i n t a i n e d  a t  0.25 
mg daily. As shown by  Table I I I ,  the  resul ts  have  evi- No. 

wounds 
den t ly  been in con t ras t  to those  ob ta ined  in the  preced ing  
exper iment .  Actually,  the  low dose of anabol ic  androgen,  14 
in combina t ion  wi th  f luprednisolone  given in doses caus-  
ing a minimal  or no response,  ne i ther  apprec iab ly  af fec ted  8 
the  growth,  nor  the  h is to logy of g ranu la t ion  t issue (Fi- 10 
gure 4). 

Discussion. Analysis  of our resul ts  reveals  t ha t ,  if ana-  10 
bolic androgens  are given alone, t h e y  are unable  to  influ- 
ence the  g rowth  of the  g ranu la t ion  t issue in the  no rma l  10 
processes of w o u n d  healing,  i n d e p e n d e n t l y  f rom the i r  
chemical  s t ruc ture .  Conversely,  f luprednisolone,  admin i -  
s tered a t  a suff ic ient ly  large dose, is capable,  as are o the r  
cor t icosteroids ,  of inh ib i t ing  the  growth .  

Granulation tissue in ear wounds of rabbits 

Fig. 1. Untreated control rabbit. 

Fig. 2. Rabbit treated with methandrostenolone 5 rag/daily. 

Table Ill.  Effect of combined treatment, fluprednisolone and ana- 
bolic androgens (low dose), on production of granulation tissue in 

ear wounds of rabbits 

Thickness of the 
Dose mg granulation tissue 

Group daily mm 4- e 'P~ 

Controls - 0.600 4- 0.044 - 

Yluprednisolone 0.25 0.510 ~.~ 0.058 :> 0.05 

Fluprednisolone 0.25 0.534 4- 0.062 ~ 0.05 
Oxymesterone 0.50 

Fluprednisolone 0.25 
0.6"21 4- 0.059 2> 0.05 Methalldrostenolone 0.50 

Fluprednisolone 0.25 
Oestrenol 0.50 0.645 4- 0.057 2> 0.05 

In  t he  e x p e r i m e n t a l  series where  combined  t r e a t m e n t s  
were tes ted ,  by  giving the  cor t icos tero id  in doses which  
caused  l i t t le or no effect  on g ranu la t ion  tissue, it  is no te -  
w o r t h y  t h a t  d i f fe rent  doses of anabol ic  androgens  showed 
d i f fe ren t  effects  w i t h o u t  any  re la t ionship  to  the i r  chemica l  
s t ruc ture .  Actual ly ,  in the  h igh  dose exper imen t s ,  w h e n  
the  dose ra t io  be tween  cor t icos teroid  and  anabol ic  andro-  
gen was 1 : 20, a s ignif icant  add i t iona l  effect  was observed,  
whereas  a dose ra t io  of 1 : 2 did no t  apprec iab ly  affect  the  
g rowth  of g ranu la t ion  tissue. For  th is  reason,  the  inhi-  
b i to ry  effect  of the  anabol ic  androgens ,  alone or in com- 
binat ion ,  obse rved  by  o the r  au thors  using d i f ferent  t e s t  
proceduresZ,a, 7,8, appear s  to be ve ry  likely re la ted  to  the  
doses emp l o y ed  and  no t  to the  chemical  s t ruc tu re  of t he  
compound .  In  our exper iments ,  as well as in those  of 
o thers  ~,s, t he  effect ive inh ib i to ry  dose of anabol ic  s teroid 
is h igh  in t e rms  of possible h u m a n  appl ica t ion ;  however ,  
an in te rac t ion  be tween  anabol ic  androgens  and  cort ico-  
s tero id  in the  i n f l ammat ion  and,  par t icular ly ,  in the  gra- 
nu la t ion  processes appears  to be well es tabl ished.  

Fig. 3. Rabbit treated with fluprednisolone 0.~5 mg/daily, and 
methandrostenolone 5 mg/daily. 

Fig. 4. Rabbit treated with fluprednisolone 0.25 rng/daiiy, and 
methandrostenolone 0.5 rag/daily. 

Rdsumd. Les au teurs  on t  eontr616 l 'effet  de t rois  st6- 
roides anabo l i san t s  sur  la p roduc t ion  du t issu de granula-  
t ion par  la m6 thode  de la plaie cutan6e chez le lapin. 
L ' a d m i n i s t r a t i o n  isol~e de ces st6roides n ' a  modifi~ ni la 
quant i t6 ,  ni la morphologie  du t issue de granula t ion .  
L 'assoc ia t ion  avec cort icost~roide,  la f lupr~dnisolone,  a 
donn6 des r6sul ta ts  d i f f6rents  selon la dose employ6e:  en 
dose 61~v6e, les anabol i san t s  on t  potenci6 l 'e f fe t  inh ib i t eu r  
de la f lupr6dnisolone,  en dose faible, pa r  contre ,  ils n ' o n t  eu 
aucun  effet.  
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Effects  of Oes trad io l  and P r o g e s t e r o n e  on F S H  
and LH Contents  of the  P i t u i t a r i e s  and B l o o d  of 

O v a r i e c t o m i z e d  E w e s  

Several  inves t iga tors  are a t t e m p t i n g  to  improve  breed-  
ing efficiency of ewes by  br inging anoes t rous  ewes in to  
oes t rus  followed by  successful fer t i l izat ion.  The resul ts  ob- 
t a ined  so far  showed t h a t  to ta l  gonado t roph ins ,  F S H  and  
L H  con ten t s  of pi tui tar ies  of ewes dur ing  the  non-b reed ing  
season were not  d i f ferent  f rom those  observed  dur ing  the  

breeding  season (VV'AR~,VICK1; KAMMLADE e t  al. 2; and  
HUTCHINSON and  I{OBERTSON3). SANTOLUCITO et al. 4, 

1 E. J. WARWICK, Proc. Soc. exp. Biol. Med. 63, 560 (1946). 
Vv T. G. KAMMLADE JR., J. A. WELCH, A. V. NALBANDOV, and H. W. 
NORTON, J. Animal Sci. 11. 646 (195~2). 

a j .  S. M. HUTCHINSON and H. A. ROBERTSON, Nature 188, 585 
(1960). 

4 j .  A. SANTOLUCITO, M. T. C. CLEGG, and H. H. COLE, Endocrino- 
logy 66, 273 (1960). 
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however ,  believe t h a t  p i t u i t a ry  F S H  plays  an act ive  role 
in the  induc t ion  of ovula t ion  in ewes. Our f indings showed 
t h a t  F S H  level in the  blood of ewes is grea t ly  increased at  
p rooes t rus  and  L H  level is a t  its m a x i m u m  dur ing  oestrus,  
sugges t ing  its impor t ance  in the  ovula t ion  mechan i sm 
(NAsR et  al. 6), 

Proges t ins  p lay  an i m p o r t a n t  pa r t  in regula t ing the  
oes torus  cycle of ewes as it is bel ieved t h a t  t h e y  favour  the  
release of gonado t roph i c  ho rmone  (ALLEN and  LAM.mNG 6) 
and  in smal l  doses it po t en t i a t e s  oes t rogen  in order  to in- 
duce oes t rus  in ovar i ec tomized  ewes (RomNSON 7 and  
MELA~VY et al. 8), The impor t ance  of proges t ins  also ap-  
pears  f rom the  observa t ions  of SANTOLUCITO et  al. 4, who  
found  t h a t  in ewes the  corpus  lu t eum of one cycle does no t  
regress unt i l  a f t e r  ovula t ion  of the  succeeding cycle and  
t h e  fo rma t ion  of a new corpus  lu teum.  The  f indings of 
H U T C H I N S O N  a n d  R O B E R T S O N  a showed  t h a t  the  ovaries  of 
anoes t rus  ewes con ta in  smal l  and  large follicles bu t  no 
corpora  lutea.  

In  t he  p re sen t  inves t iga t ion  we p l anned  to s t u d y  the  
effects  of sho r t  t e r m  admin i s t r a t i on  of a smal l  dose of 
oes t rogen  alone and  in combina t i on  wi th  proges te rone  
u p o n  the  F S H  and  L H  con t en t s  of the  p i tu i ta r ies  and 
blood of ovar iec tomized  ewes. 

E i g h t  ovar iec tomized  ewes of the  Osemi  breed,  3-4 
years  old were used.  They  were d iv ided  in to  4 groups  of 
two  animals  each. Group  I was in jec ted  in t r ape r i tonea l ly  
w i th  1 ml  co t ton  seed oil on two successive days.  Group  II  
was in jec ted  wi th  20 gg oes t radio l  benzoa te  on two suc- 
cessive days.  Group  I I I  received 20/ag oes t radiol  benzoa te  
on the  f irs t  d a y  followed by  ano the r  dose of 20 p.g oest ra-  
diol t o g e t h e r  wi th  10 mg proges te rone  on the  second day.  
Group  IV was t r e a t e d  as group I I I  bu t  received 20 mg 
proges te rone  ins tead  of 10. The ewes were sacrificed and 
blood samples  and  p i t u i t a r y  glands  were ob ta ined  f rom 
them.  The p ro te ins  of t he  sera of t r ea t ed  ewes (conta ining 
gonado t roph ins )  were sepa ra ted  by  ace tone  and  washed  
wi th  a c e t o n e - e t h e r  mix tu re  to get  r id of t he  s teroid hor-  
mones  (SzEGO and ROBERTS°). The se rum pro te ins  were  
redissolved in saline to br ing  t h e m  back to  the  original  
vo lume  of serum.  The p i tu i ta r ies  were dr ied wi th  ace tone  
and  a saline suspens ion  was p repared .  

The m e t h o d  of assay  of F S H  used was t h a t  a d o p t e d  
by  BROWN 1°, which depends  upon the  HCG a u g m e n t a t i o n  
effect  on F S H .  For  th is  purpose ,  groups  of 20 i m m a t u r e  
female mice were used to  de t e rmine  the  F S H  con t en t s  of 
0.5 ml  s e rum and  1.0 mg fresh p i tu i ta ry .  The L H  c o n t e n t  
of 0.5 ml  se rum and  2 mg  p i t u i t a r y  was  de t e rmined  by  
us ing  the  m e t h o d  a d o p t e d  by  SOLIMAI~ n.  Fo r  this  pur-  
pose groups  of 20 i m m a t u r e  female mice were in jec ted  
wi th  20 I .U.  of P M S  and  a f te r  4 days  the  tes t  mater ia l  was 
in jec ted .  Af ter  48 h t he  mice were killed wi th  e the r  and  
the  average  n u m b e r  of corpora  hemor rhag i ca  per  mouse  
was  used as a cr i ter ion of the  L H  act iv i ty .  

I t  appea r s  f rom the  a c c o m p a n y i n g  Table  t h a t  the  ad- 
min i s t r a t i on  of 20 txg of oes t radio l  dai ly  for two  days  to  
ovar i ec tomized  ewes d id  no t  cause any  var ia t ion  in F S H  
and  L H  c o n t e n t s  of the  p i tu i ta r ies  and  se rum as compa r e d  
wi th  the i r  levels in cont ro l  ovar iec tomized  ewes. 

The  a d m i n i s t r a t i o n  of a single dose of 10 mg proges-  
t e rone  in to  the  oes t rogen p r imed  ovar iec tomized  ewes re- 
su i ted  in a s ignif icant  increase in the  level of F S H  in the  
blood,  sugges t ing  the  s t imula t ion  of release of th i s  hor-  
mone  in to  the  blood s t ream.  The admin i s t r a t i on  of 20 mg 
proges te rone  to t he  oes t rogen  p r imed  ovar iec tomized  
ewes caused  a s ignif icant  decrease  in the  F S H  c o n t e n t  of 
the  p i t u i t a r y  g land w i t h o u t  any  a p p a r e n t  change  in the  
level of th i s  h o r m o n e  in the  blood. I t  is sugges ted  t h a t  
th is  h igh dose of p roges te rone  used s topped  the  syn thes i s  

and release of F S H .  I t  also caused the  ou tpour ing  of L H  
from the  p i t u i t a ry  g land in to  the  blood s t ream.  

I t  is concluded then  t h a t  in ewes b o t h  oes t rogen and  
proges te rone  are necessary  for regula t ing  the  syn thes i s  
and release of F S H  and  I .H dur ing  the oes t rons  cycle. 
Proges te rone  seems also to  have  a double  th resho ld  effect  
when  given conjo in t ly  wi th  oes t rogen;  the  low levels 
favour  the release of F S H  and  the  h igher  ones inhibi t  the  
synthes is  and release of F S H  b u t  s t imu la t e s  the  release of 
I .H into circulat ion ~2. 

Effects of oestrogcn attd progesterone on pituitary attd serum gonado- 
trophins of ovariectomized ewes 

Treatment 

I:SH LH 

Mouse ovary weights Corpora hemor- 
lug/DR) It body weight rhagica per mouse 

Pituitary Serum l'ituitary Serum 

O v a r i e c t o  m i z e d  44.06 4o.61 0.72 0 ,33 
2 . 0 , 9  ,* "1.59 :~ O.12+~ O, lOa 

O e s t r a d i o l  :l'a.~ [ 12.;15 iL6N 11,21 
2,18  ~' 4 . 1 7 "  0. l  D" II, I'2 • 

Oes t rad io ]  lO.g4 53?23" o.7~; O,g;1 
l{ l  lllg proge .~terone  2,56 ,~ 3.67 a 0.19~ 0.:P2 • 

O e ~ t r ad io l  : /5.73 h ,11.8:1 0.35', l .  19 u 
20 m g  p r o g e s t e r o n e  1 ..13 ,' 3 . ' J2"  ILl ~2" 0,35 ~ 

Standard error. 
b Significantly differeut fr, ml uvaricchmfizvd vwc~ at 5% lewd of 

probability. 

Zusammen/assun~. Zufutar von 20 btg ( ) s t rad io lbenzoa t  
an zwei sich fo lgenden Tagen ve ru r sach te  bet ovar iekto-  
mie r t en  Mut te r scha fen  keine Ver / inderung im F S H -  und  
L H - G e h a l t  w m  H y p o p h y s e  und Serum. Nach einmal iger  
Verab re i chung  von 10 mg Proges te ron  (nach 0 s t r a d i o l -  
behand lung)  s t ieg das F S H  im Blut  an. Ebenso  e rgab  
Zufuhr  yon 20 mg Proges te ron  bet mit  0 s t r o g e n  b e h a n -  
de l ten  Mut t e r s cha fen  Anst ieg  des I ,H-Gehal tes  im Blut .  
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