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m i n a t i o n  of g lomerular  f i l t ra t ion  ra te  and  physiological ly r engesunden  und  n i e renkranken  n i c h t 6 d e m a t 6 s e n  Per-  
ac t ive  ex t race l lu la r  Iluid space  in man .  sonen  den  mi t  Inul in  e r m i t t e l t e n  Verg le ichswer ten .  

Zusammen[assu,~g. E s  wird  t iber die renale  Clearance 
u n d  das  Ver t e i l ungsvo lumen  einer  neuen  inul inar t igen 
Subs tanz ,  Po ly f ruc tosan-S ,  die gegeni iber  Inul in  einige 
Vortei le  h a t  be r i ch te t .  Rena le  Clearance u n d  Vertei-  
lungsvo lumen  yon  Po ly f ruc tosan -S  en t sp rechen  bei nie- 
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3-Cyclopentyl E t h e r  o f  17a-Ethynylestradiol: 
A Potent Anti-Gonadotrophic and Contraceptive 

Agent in Rodents 

I t  has  been  r epo r t ed  in recen t  papers  f rom our labora-  
to ry  t-a t h a t  3-e ther i f ica t ion of var ious  es t rogenic  s teroids  
wi th  eyc lopen ty l  alcohol gives' rise to  c o m p o u n d s  which,  
upon  oral  admin i s t r a t ion ,  are ou t s t and ing ly  p o t e n t  in 
an imal  assays  c o m p a red  wi th  the i r  pa r en t  compounds .  

Pa r t i cu la r ly  n o t e w o r t h y  f rom a q u a n t i t a t i v e  po in t  of 
view is the  ac t iv i ty  of 3-eyclopenty l  e the r  of 17~-ethynyl-  
es t radiol  (EE  c-5). This  compound ,  if eva lua ted  for its 
g r o w t h - p r o m o t i n g  effect  on u te rus  of i m m a t h r e  mice 3, 
appea r s  to  be the  m o s t  p o t e n t  es t rogenic  agent ,  descr ibed 
so far, which  is effect ive by  mou th .  Since es t rogens  are 
also k n o w n  to  be s t rong  p i t u i t a ry  inhibi tors ,  we have  been 
led to  s t u d y  E E  c-5 m r  the  abi l i ty  to p r e v e n t  the  ovar ian  
h y p e r t r o p h y  arising in parab io t ic  an imals  following gona- 
d e c t o m y  of t he  male  pa r tne rs .  

A first  assay  was based  on the  use of pare biotic rats 
according to  the  m e t h o d  of MEYER and  HEi~TZ 4. 17~- 
E t h y n y l e s t r a d i o t  (EE) and  its 3 -methyl  e t h e r  (EEME)  
were  also e m p l o y e d  for c o m p a r a t i v e  purposes .  All com- 
pounds ,  d issolved in 0.2 rnl of sesame oil, were adminis -  
t e red  ora l ly  via  a s t o m a c h  t u b e  to  t he  male  pa r t ne r s  for 
10 days .  Three  dosage levels were  chosen.  The  results ,  
p r e sen t ed  in Tab le  I, show t h a t  E E  c-5, a t  the  two  lower 
doses,  was  more  effect ive t h a n  E E  in p r e v e n t i n g  s t imula-  
t ion of ovaries.  E E M E ,  on  the  o t h e r  hand ,  d id  no t  succeed 
a t  a n y  dose  in depress ing  ovar ian  we igh t  be low the  range 
of controls .  The  u te r ine  we igh t  curves  were  similar  in 
t r e n d  to  the  ova r i an  ones,  e x c e p t  t h a t  t h e y  lagged some- 

w h a t  behind.  Dosage levels which  were a l r eady  able to  
inhibi t  ovar ian  response  did no t  ye t  depress  u te r ine  
weight ,  and a t  t imes  even e n h a n c e d  it. 

A second set  of e x p e r i m e n t s  was based on the  use of 
parabiotic mice according  to  t he  m e t h o d  of MIVAKE 5, all 
the  technical  procedures  being the  same as in t he  assay  
made  formerly in rats .  As shown  in Table  II ,  e x t r e m e l y  
low daily doses of E E  c-5 (of t he  order  of one h u n d r e d  
t h o u s a n d t h  of microgram) succeeded in suppress ing  ova-  
r ian hype r t rophy .  Such doses a p p e a r  to  be m u c h  lower  
t h a n  those repor ted  to  be effect ive by  I~IYAKE 6 for E E M E  
in the  same test .  A n o t h e r  f inding is w o r t h  no t ing  in 
Table I I :  t h a t  is the  reversal  of u te r ine  we igh t  a t  t h e  
h ighes t  dose of estrogen.  Tiffs fact  is l ikely to be in te r -  
p re ted  as a d i rect  s t imula t ion  by  a t r ans fe r  of s te ro id  
across parabiot ic  union 7, all the  more  so as the  t e s t  com-  
pound is ex t r emely  p o t e n t  in the  R u b i n  t e s t  3. 

Al though as far as we know it c a n n o t  be said w h a t  cor- 
relat ion exists  be tween  the  ab i l i ty  of a s te ro id  to  inh ib i t  
gonadot rophic  ho rmone  secre t ion (as eva lua t ed  in pa ra -  
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Table I. Gonadotrophic-hormone-inhibiting activity in parabiotic rats 

Conlpound Dose/animal/day Average body weight of pairs in g Average organ weights in mg 4- S.E 
[zMoles [zg initial final ovaries uterus 

Sesame oil (intact males) . . . . . .  99 157 (6) a .10.7 ~: 2.9 65.3 4- 20.4 

Sesame oil (castrated males) - -  - -  100 144 (7) 118.l 4- 26.5 109.7 4- 19.9 

17c~-Ethynylestradiol 0.00005 0.0148 100 155 (9) 1.16.1 4- 19.2 147.4 4- 11.8 
0.0005 0.148 98 153 (9) 12.1.,1 4- 19.7 153.2 4- 20.9 
0.005 1.48 99 153 (8) 39.5 q- 4.6 87.9 xL 20.9 

17~-Ethynylestradiol 3-methyl ether 0.00005 0.0155 101 15.1 (6) 162.2 4- 23.4 140.9 4- 17.4 
0.0005 0.155 99 1,12 (9) 1,t3.5 4- 15.9 161.8 I 15.0 
0.005 1.55 100 162 (7) 111.2 4- 18.9 139.4 4- 23.3 

17~-Ethynylestradiol 3-cyclopentyl ether 0.00005 0,0182 95 142 (9) 72.9 4- 20.8 142.3 4- 12.3 
0.0005 0.182 10I 149 (7) 87.8 4- 16.7 105.4 4- 19.0 
0,005 1.82 102 154 (9) 40.0 + 7.7 90.5 4- 11.3 

a Number of couples in parentheses. 
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Table II. Gonadotrophic-hormonc-inhibiting activity in parabiotic mice 

Dose/animal/day Average body weight of pairs in g Average organ weights in mg :t: S.E. 
Compound [~Moles [zg initial final ovaries uterus 

Sesame oil (intact males) - -  - -  32 35 (8) ~ 9.4 4- 0.7 9.4 -1- 1.2 

Sesame oil (castrated males) - -  32 35 (6) 16.7 4- 1.8 43.8 4- 8.2 

17u-Ethynylestradiol 3-cyclopentyl 
ether 

0,0000005 0.000000182 31 33 (7) 17.3 -4- 3.9 27.6 4- 8.4 
0.000005 0.00000182 31 31 (6) 14.7 4- 3.6 30.4 4- 10.3 
0.00005 0.0000182 31 35 (6) 10.7 4- 1.9 20.6 =1= 6.5 
0.0005 0.000182 30 29 (6) 8.4 4- 0.4 13.4 4- 1.4 
0 ,005  0.00182 29 3~ (5) 9.6 4- 0.9 40.4 -t- 2.0 

Number of couples in parentheses. 

Table I I I .  Contraceptive activity in female rats 

Compound Dose]animal[day No. of rats~ with estrous cycle No. of No. of matings per rat in 10 days No. of 
ptMoles /lg maintained inhibited rats mated mean range deliveries 

Sesame oil - -  - -  10 0 10 1.1 (1-2) 10 

0.015 4.65 6 3 7 0.8 (0-1) 5 
0.030 9.3 8 2 7 0.7 (0-I) 6 

0.015 5.46 3 7 9 1.6 (0-3) 0 
0,030 10.92 0 10 7 1.7 {0-3) 0 

17ce-Ethynylestradiol 
3-methyl ether 

17~-Ethynylestradiol 
3-cyclopentyl ether 

1O animals per group. One animal from the group treated with the lower dose of 17c~-ethynylestradiol 3-methyl ether died during treatment. 

biot ic  animals)  and  i ts  fer t i l i ty  contro l l ing  capac i ty  s,0, t he  
o u t s t a n d i n g  ef fec t iveness  of E E  c-5 as p i t u i t a r y  suppres -  
s an t  in t he  previous  e x p e r i m e n t s  p r o m p t e d  us to  s t u d y  
th is  c o m p o u n d  also for contraceptive activity. The  assay  
was  pe r fo rmed  on female  ra ts ,  accord ing  to  a m e t h o d  
descr ibed  prev ious ly  10. Briefly,  female  albino rats ,  weigh-  
ing 160-180 g, and  p resen t ing  regular  es t rous  cycles, were 
p u t  on s teroid  t r e a t m e n t  for 30 days.  F r o m  16th to  25th 
d a y  the  an imals  were  caged w i t h  males  (5 females  w i t h  2 
males) and  t h e n  obse rved  unt i l  t he  a s sumed  t ime  of deli- 
very.  Dai ly  vagina l  smears  were  ob ta ined  unt i l  p r e g n a n c y  
was evident .  Cornified epi thel ia l  cells w i t h o u t  leucocytes  
were r ega rded  as evidence of estrus,  and  t h e  presence  of 
s p e r m a t o z o a  was  cons idered  an  ind ica t ion  of mat ing .  
Table  I I I  shows t h a t ,  a t  the  doses employed ,  E E  c-5 was  
m a r k e d l y  more  effect ive t h a n  E E M E  in b locking es t rus  
and  fert i l i ty,  a l t hough  i t  did n o t  subs t an t i a l l y  interfere ,  in 
mos t  ins tances ,  w i th  mat ing .  

The obse rva t ions  m a d e  in t h e  p re sen t  e x p e r i m e n t s  jus-  
t i fy  t he  conclusion t h a t  in an imal  tes t s  oral ly admin i s t e r ed  
E E  c-5 is a h igh ly  p o t e n t  a n t i g o n a d o t r o p h i c  and  con t ra -  
cept ive  agent .  I n  b o t h  these  ac t iv i t ies  i t  fa r  surpasses  
E E M E ,  which  is now largely employed  in medica l  prac t ice  

in combina t i on  w i t h  p roges t ins  for con t r acep t ive  pur -  
poses.  

Riassunto. Esper ienze  c o n d o t t e  in r a t t i e  topi  pa rab ion t i  
h a n n o  permesso  di  s tabi l i re  che il 3-ciclopenti l  e tere  del  
17c¢-etinilestradiolo, es t rogeno  d o t a t o  di  e leva t i s s ima  a t t i -  
v i th  u te ro t ro f i ca  pe r  via  orale, ~ pa r imen t i  forni to  di for te  
po te re  in iben te  sulla secrezione g o n a d o t r o p a  ipofisaria.  
Pu re  a dosi  min ime  esso r ivela chiare  propr ie t~  an t iconce-  
zionali nei  r a t t i  feminine .  Sia come in ib i tore  ipofisario che 
come in ib i tore  della fertilitY, ta le  c o mp o s t o  si d i mo s t r a  
n o t e v o l m e n t e  pifi a r r ive  del  3-meti l  e tere  del  17~-etinile- 
s t radiolo.  
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The  Capi l lary F l o w  o f  Solut ions  
A Re-eva luat ion  of E x p e r i m e n t a l  Evidence  

In  a recen t  con t r ibu t ion  1 on the  capi l la ry  and  porous  
flow of solutions,  t he  resul ts  ob t a ined  w i t h  suspens ions  
of red blood cells and solut ions of two  h igh  molecular  
we igh t  solutes f lowing in a f ine  tube  were  t a k e n  as evi-  
dence  of an increase in the  overal l  ve loc i ty  of t he  sus- 

p e n d e d  mater ia l ,  and  t e n t a t i v e l y  ascr ibed  to  axial  
migra t ion .  A closer e x a m i n a t i o n  of t he  theore t i ca l  condi-  
t ions  pos tu l a t ed  in these  e x p e r i m e n t s  shows t h a t  a 
d i f fe ren t  i n t e rp re t ion  is in order  (consider F igure  1). 

1 j .  BOURDILLON, C. R. Acad. Sci. ~55, 512 (1962); Exper. 18, 530 
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