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SUMMARY 

The concentration of testosterone has been determined in testicular tissue of groups of rats. 
The ~minist~tion of 063.0 mg mesteroIone/mt~~y had minimal effect whereas there was a 
marked decrease after the administration of 0.5 mg testosterone proprionate for 30 days as 
compared with the concentrations in control animals. 

INTRODUCTION 

NUMEROUS studies have suggested that testosterone (17@-hydroxy+androsten- 
3-one) is the most potent androgenic steroid produced and secreted by the testis 
of many species of animals including the rat[ l-51. 

Mesterolone ( IcY-methyl- 17&%hydroxy-5a-androstan-3-one) is an orally 
effective androgen without an alkyl group at carbon 17. In various clinical studies, 
this substance was found to be as androgenic as 17a-methyl-testosterone (17a- 
methyl-4-androsten-3-one)[6-101 and in addition showed no effect on liver 
function even at relatively high dose levels [ 11, 121. In certain animals, mestero- 
lone has been shown to possess high androgenic activity, while other effects 
appear to be minimal or absent [ 1 O]. 

In order to investigate the effect of mesterolone on the biosynthesis of testo- 
sterone in rats. graded doses of the drug were administered subcutaneously and 
the concentration of testosterone determined in samples of testicular tissue at 
two intervals of time &er the injection, 

Materials 
EXPERIMENTAL 

(a) La~e~led steroids and ~easu~e~e~t of radioacti~i~. [4JqC]-testosterone, 
S.A. 58*2 mCi/mmol was obtained from the Radiochemical Centre, Amersham, 
England. 

Radioactivity was measured with a Nuclear Chicago (Mark I) liquid scintilla- 
tion counter using a toluene based scintiilator. 

(b) Twin-layer and ~~~-~iquid c~ro~urograp~y. Details of the horizontal 
thin-layer chromatography and gas-liquid chromatography as used for the separa- 
tion and determination of testosterone has been reported [ 131. We point out that 
by using our gas chromatographic system a very good sensitivity can be obtained 
and exactly O-010 pg of authentic testosterone acetate with a coefficient of 
variation of 3.5% fn = 15). 
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(c) Animuls. Male rats of the Wistar strain aged 60-70 days and weighing 
from 100- 150 g were handled in groups of 5-6 animals. Graded doses of mestero- 
lone or testosterone propionate in sesame oil were administered subcutaneously 
each day for 15 or 30 days. Serial dilutions of mesterolone or testosterone 
propionate 0.5, I.0 and 3.0 mg/ml sesame oil were used. Two control groups of 
5 rats received 1 ml/day of sesame oil solution. The animals were sacrificed by 
decapitation at the end of treatment on the 16th and 30th day. The testes were 
removed, frozen, and stored at - 18°C. 

Method 

Extraction. The two testes from each rat were weighed and homogenized with 
35 ml of ethanol in an Ultra Turrax homogenizer. A trace amount of labelled 
testosterone (9.000 d.p.m.) was added and the mixture centrifuged at 3.500 rev./ 
min in conical tubes. The supematant was decanted and the sediment resuspended 
in 30 ml of ethanol, centrifuged and decanted. The procedure was repeated three 
times. The pooled extracts were dried in a water bath at 45°C under nitrogen. 

Twenty-five ml of distilled water and l-2 ml of 6 M sodium hydroxide solution 
were added to the dry samples and the aqueous phase was extracted four times 
with 50 ml chloroform-ether (3 : 0.8 v/v). The pooled organic phase was dried 
at 40°C under nitrogen, and the samples were spotted with acetone on the thin- 
layer plates. Each plate was run, using B.N.-Kammer chromatographic apparatus 
(Desaga, Germany) for horizontal migration in a benzene-ethyl acetate (60:40. 
v/v) system, and dried at room temperature. 

After autoradiographic detection (using Agfa-Gevaert X-ray films. with 
exposure in the dark for 24 or 48 h) and ultraviolet absorption, the area of silica 
gel containing testosterone-[4J4C] was loosened with a micro-spatula. aspirated 
into a sintered glass disc, eluted under positive pressure with 4 X 0.4 ml absolute 
ethanol and the eluate evaporated to dryness under nitrogen, The eluate was then 
subjected to a second horizontal migration. in dichloromethane-ethyl acetate 
(95:5, v/v). Autoradiography and elution were repeated and the dried residue 
was dissolved in redistilled pyridine (O-3 ml) and redistilled acetic anhydride 
(0.3 ml) for acetylation (time of reaction: 24 h at room temperature). 

After acetylation. the reactants were removed under nitrogen at 55°C. and the 
residue was rechromatographed in benzene-ethyl acetate (80 : 20. v/v). using 
horizontal migration. 

Autoradiography and elution were repeated and the dried residue was dis- 
solved in acetone. l/10 of the solution was removed for liquid scintillation count- 
ing and appropriate aliquots were taken for gas chromatography using liquid 
injection (IO ~1 Hamilton syringe). The gas chromatograph was a Fractovap D 
(Carlo Erba. Milan) with dual ionisation detectors and the analyses were per- 
formed using 80 cm x 2 mm (internal diameter) columns containing 3% SE-30 
on 80- 100 mesh acid-washed silanised Chromosorb W. 

The peak areas were measured by triangulation and by an automatic electronic 
decade counting system (maximum count rate: I .500 pulses/set) with a Keinzle 
digital printer (D-l 1 E). The testosterone was expressed as testosterone-acetate 
per IO0 g of testicular tissue. 

RESULTS 

The results in treated animals and appropriate controls are shown in Table 1. 
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There is evidence for a fall in the mean testicular concentrations of testo- 
sterone after the adminis~tion of testosterone propionate for 15 and 30 days 
treatment as compared with the tissue concentrations in control animals. After 
30 days of administration, this difference is highiy significant (P > O-001 ; t test). 

Following the administration of mesterolone, there is no significant difference 
in the testosterone response to O-5 mglratlday (I5 and 30 days of treatment) and 
1-O mg/rat/day ( 15 days of treatment) when compared with untreated and sesame 
oil solution treated controls. However, this difference is moderately significant 
(P > 0.01) when the results in controls are compared with those of animals 
receiving I.0 mg/day (30 days of treatment) and 3.0 mg/day (15 and 30 days of 
treatment). With increasing doses of mesterolone, there was a fall in the con- 
centration of testicular testosterone which was, however, much less significant 
than that obtained in the rats after ~minist~tion of testosterone propionate. 

Table I. Concentration of testosterone in testicular tissue in groups of treated and untreated rats. 
In parenthesis the weight ofthe testicles in mg -+ SD. 

Compounds 
Dose No. of 

O’ng/rat/day) rats 

Mesterolone 

Testosterone 
propionate 

Sesame oil 
solution 

Untreated 
control 

o-5 6+6 
1-o 6+6 
3-o 5+5 

0.5 5+5 

1 ml 5+5 

10 14.521.19 (1620279) 

Testosterone 
pg zz S.D./lOO g testicular tissue 

15 days of treatment 30 days of treatment 

13.OztO.74 (1588 2 76) 12.52 158 (1520~68) 
12.62 1.16 (1616264) 11*8_cl*36 (1426259) 
l1~6iri60(1?17~57) ll*Oz?l*23 (1912rt62) 

10.1 -cl*82 (1281 r67) 5-51~1-65 (1016-+80) 

13*7-c0+73 (1670&%) 14+3rt 154 (1694281) 

DISCUSSION 

The concentration of testosterone in the testicular tissue from normal, un- 
treated or sesame oil treated rats is consistent with previous studies [ 1,4]. The 
present work indicates that mesterolone even in high doses for 30 days does not 
significantly influence the concentration of testosterone in the testes whereas 
there is a marked depletion of testicular androgen after ~minis~tion of a lower 
dose of testosterone p~pionate for the same period of time. Both mesterolone 
and testosterone propionate exhibit androgenic and anabolic effects when 
administered subcutaneously to rats [ lo] but the anabolic effect of mesterolone 
appears to be dissociated from the androgenic effect in comparison with testo- 
sterone propionate. The present results suggest that this may reflect differences 
in central inhibitory activity associated with major changes in endogenous 
androgen secretion. 
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