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Table I. Effects of estrogens and progesterone upon HIOMT activity in the pineal glands of castrated female rats  

4 7 9  

Controls Estradiol benzoate Estradiol benzoate 
+ progesterone 

Progesterone 

Estradioi benzoate a) b) c) d) 
(~xg/day) 0 20 20 0 
Progesterone ([zg/day) 0 0 200 200 
Animals Number  4 4 4 4 
Weight (g) 1674-9.2 174.8• 175.84-2.8 183.84-12.4 
Pineal gland Weight ([zg) 1287• 55 10124- 50 9504- 87 1300• 104 
HIOMT (activity) 43.64-3,0 55.8~ 4.9 28.8~3.0 2.04- 0.3 

Probabilities (employing Student 's  t-test) 

a) vs b) a) vs c} a) vs d) 

Animal wt. n.s. n.s. n.s. 
Pineal wt. <0.01 <0.02 n.s. 
HIOMT activity (~xy.mol/mg) <0.05 <0.02 <0.001 

b) vs d) 

n . s .  

n . s .  

<0.01 

c) vs d) 

n . s .  

<0.05 
<o.ooi 

Table II. Effects of progesterone upon HIOMT activity in the pineal glands of castrated female rats 

Dose a) b) c) 
(~g/day) 0 20 200 
Animals 
Number 4 7 8 
Weight (g) 23921= 5 2324- 9 2344- 8 
Pineal 
Weight (ixg) 16124-183 13784-85 14874-121 
HIOMT activity ([xlxmol/mg) 42.@4- 3;7 33.14-4.0 16.64- 4.7 

Probabilities (employing Student 's  t-test) 

a) vs b) a) vs e) 

Animal wt. n.s. n.s. 
Pineal wt. n.s. n.s. 
HIOMT activity n.s. <0.01 

b) vs c) 

n . s .  

n . s .  

< 0.02 

d u r i n g  t h e  e s t r o u s  cyc l e  o f  t h e  r a t ,  w h i c h  m i g h t  be  m e d i a t -  
ed  b y  g o n a d o t r o p h i n s  o r  b y  n e r v o u s  p a t h w a y s .  O n  t h e  
o t h e r  h a n d ,  i t  is of  c o n s i d e r a b l e  p h y s i o l o g i c a l  i n t e r e s t  to  
h a v e  f o u n d  a s t e r o i d  h o r m o n e  a b l e  to  a l t e r  m a r k e d l y  t h e  
p i n e a l  g l a n d  f u n c t i o n s  in  t h e  r a t .  

Zusammen[assung. D a  d ie  A k t i v i t ~ t  d e r  P i n e a l d r i i s e  
be i  w e i b l i c h e n  R a t t e n  m i t  d e m  C y k l u s  w e c h s e l t ,  w u r d e  
d ie  W i r k u n g  y o n  O e s t r a d i o l  u n d  P r o g e s t e r o n  a u f  ih re  
Ak t iv i t~ t t  be i  k a s t r i e r t e n  w e i b l i c h e n  R a t t e n  u n t e r s u c h t .  

O e s t r a d i o l  b e w i r k t e  G e w i c h t s a b n a h m e  u n d  F u n k t i o n s -  
s t e i g e r u n g ,  w X h r e n d  P r o g e s t e r o n  d ie  P i n e a l i s - A k t i v i t ~ i t  
h e r a b s e t z t e .  

A. t3. H o u s s A Y  a n d  A . C .  BARCELO 

2da. Cdtedra de Fisiologia Humana, 
Facultad de NIedicina, 
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R M Values  and B i o l o g i c a l  Act ion  of T e s t o s t e r o n e  

I n  a r e c e n t  c o m m u n i c a t i o n  tO t h i s  j o u r n a l ,  BIAGI, BAR- 
BARO a n d  GUERRA 1 d e m o n s t r a t e d  a l i n e a r  c o r r e l a t i o n  be -  
t w e e n  t h e  RM v a l u e s  of  s o m e  t e s t o s t e r  o n e e s t e r s ,  d e t e r m i n -  
ed  b y  a BOYCE-MILBORROW t e c h n i q u e  3, a n d  t h e  t i m e s  of  
m a x i m u m  b io log i ca l  e f f ec t  in  fowl .  T i m e s  of  m a x i m u m  
e f f ec t  (BR)  w e r e  e x p r e s s e d  on  a m o l a r  b a s i s  r e l a t i v e  t o  
t e s t o s t e r o n e .  O b s e r v a t i o n s  in  t h e s e  l a b o r a t o r i e s  a r e v e a l  
t h a t  t i m e  of  m a x i m u m  e f f ec t  in  r a t  is n o t  a f f e c t e d  s ign i -  

Ester s  

f i c a n t l y  w h e n  t h e  d o s e  of  t e s t o s e r o n e  e s t e r  is i n c r e a s e d  
t h r e e f o l d ,  i n d i c a t i n g  t h a t  c o n v e r s i o n  o n  a m o l a r  b a s i s  w a s  

1 G. L: BIAGI, A. M. BARBARO and M. C. GUERRA, Experientia 27, 
918 (1971). 
C. B. C. BovcE and B. V. MILBORROW, Nature, Lond. 208, 537 (1965). 

a G. T. RICttARDS, unpublished data. 
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RM values and biological activity of testosterone esters 

Log. relative time of maximum effect 

Specialia EXPERIENTIA 28/4 

Compound RM values Fowl (DORFMAN) Rat (DORFMAN) Rat (JAMES) 

Observed Calculated Observed Calculated Observed Calculated 

Testosterone 1.31 

-17-formate 0.58 

-17-acetate 0.46 

-17-propionate 0.11 

-17-butyrate -0.09 

-17-valerate -0.26 

-17-deeanoate -0.71 

0.00 0.07 0.00 -0.02 0.00 0.01 

0.07 0.11 0.30 0.30 0.15 0.20 

0.07 0.14 0.30 0.35 0.17 0.23 

0.18 0.22 0.49 0.51 0.27 0.32 

0.30 0.27 0.60 0.59 0.39 0.38 

0.37 0.31 0.72 0.67 0.57 0.42 

0.43 0.42 0.85 0.86 - - 

no t  necessary.  We have  therefore  corre la ted ]~IAGI'S re- 
sults  d i rec t ly  wi th  t he  logar i thms  of the  t imes  of m a x i m u m  
effect  in fowl and  ra t  4 and  ob ta ined  equa t ions  (l) and (2). 

In  fowl n r s 
Log BR = 0.217 + 0.298 R M 7 0.888 0.081. (l) 

In  ra t  

Log BR = 0.554 + 0.544 R u 7 0.913 0.128. (2) 

n signifies the  n u m b e r  of results,  r corre la t ion coefficient  
and  s s t anda rd  devia t ion .  

The RM values of some n - f a t t y  acid esters  of tes tos ter -  
one have  been measured  using the  Bush  sys t em pe t ro leum 
e the r /me thano l / fo rmic  acid (90/10/100). E x p e r i m e n t a l  de- 
tai ls  are descr ibed elsewhere 5. The RM values, which  are 
shown in the  Table,  correlate  w i th  the  biological results,  
according to  equa t ions  (3) and  (4). Calculated biological 
resul ts  are given in the  Table.  

In  fowl n r s 
Log BR = 0.249 - -  0.240 1~ u 7 0.946 0.059. (3) 

In  ra t  

Log BR = 0 .554- -  0.438 R M 7 0.993 0.037. (4) 

The coeff icients  in Rm are nega t ive  because in this  sys- 
t e m  the  s t a t i ona ry  phase  is more  polar  t h a n  the  moving  
phase.  

The t imes  of m a x i m u m  effect  of the  n - f a t t y  acid esters  
of t es tos te rone  general ly  increase un i formly  as the  homo-  
logous series is ascended,  b u t  an excep t ion  occurs in mov-  
ing f rom fo rmate  to acetate ,  when  no difference is observ-  
ed. This is shown in the  Table.  Correlat ions (3) and (4) are 
therefore  par t i cu la r ly  encouraging because t h e y  are based 
on results  which  include those  for fo rmate  es ter  and  pre- 
d ic t  its effect  r easonab ly  well. 

Despi te  the  fact  t h a t  equa t ions  (1) and  (2) are disap-  
point ing,  BIAGI'S resul ts  correlate  ve ry  well wi th  biological 
response  if only the  ace ta te  to  va lera te  esters  are consider-  
ed, bu t  the i r  p red ic t ive  value is cons iderably  reduced  i f  
t he  decanoa te  resul ts  are t aken  in to  account .  The lipid- 
wa te r  d i s t r ibu t ion  coefficients of the  n - f a t t y  acid esters  of 
t e s tos te rone  do no t  appea r  to increase in t he  theore t ica l  
logar i thmic  m a n n e r  as t he  homologous  series is ascended.  
Measurements  made  in these  laborator ies  suggest  t h a t  the  
p lo t  of the  logar i thm of l ip id-water  d i s t r ibu t ion  coefficient  
aga ins t  pos i t ion  in the  homologous  series, is curved.  I t  is 
therefore  probable  t h a t  BIAGI'S RM values, which increase 
l inear ly  f rom homologue  to homologue,  corre la te  logari th-  
mical ly w i th  the  t imes  of m a x i m u m  effect  over  only a li- 
m i t ed  range of the  homologous  series, where  the  curve 

app rox ima te s  to a s t ra igh t  line, and t h a t  the  correla t ion 
breaks  down when  an ex tens ive  range of the  series is 
examined.  The b e t t e r  pred ic t ive  abi l i ty  of the  results  pre-  
Sented here  is a t t r i b u t e d  to  t he  fac t  t h a t  t he  two  chroma-  
tograph ic  phases  are more  r ep resen ta t ive  of l ip id -wate r  
d i s t r ibu t ion  coefficients t h a n  those of the  13OYCE-MIL- 
BORROW system.  This opinion is developed in detai l  else- 
where  G. 

The biological half  lives of carbon-14 in ra t  af ter  i.m. 
in jec t ion  of oily solut ions of [4-14C] tes tos te rone  and  its 
esters, have  been publ i shed  7, and it was considered of in- 
t e res t  to correlate  these  wi th  bo th  sets of RM values. Re-  
gression analysis  y ie lded equa t ions  (5) and (6) and  the  cal- 
cula ted biological responses  which are shown in the  Table.  

BUSH Sys t em n r s 
Log BR = 0.354 - -  0.265 R M 6 0,747 0.150. (5) 

BOYcE-MILBORROW- Sys tem 
Log BR = 0.351 + 0.651 R M 5 0.977 0.053. (6) 

Correlat ion is no t  as good as for the  o ther  two sys tems  
and  suggests  t h a t  a l though  the  carbon-14 work served the  
purpose  for which i t  was used, the  half  lives, because t h e y  
represen t  the  e l imina t ion  of bo th  ester  and metabol i tes ,  
are no t  d i rec t ly  re la ted to t ime of m a x i m u m  biological 
effect.  

Zusammen/assung. Eigene Befunde  zum Z u s a m m e n h a n g  
zwischen RM-Werten und biologischer Wirkung  yon Tes- 
t o s t e ron -Es t e rn  werden  mi t  denjenigen yon BIAGI (Ex- 
per ien t ia  27, 918 (1971)) vergl ichen und diskut ier t .  Durch  
A n w e n d u n g  geeigneter  ch romatograph i scher  Phasen  k6n- 
nen  al lgemeiner  giiltige und  m a t h e m a t i s c h  ausdr i ickbare  
Resu l t a t e  e rha l ten  werden.  
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