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tetrahydroaldosterone possess approximately 1/500 the
mineralocorticoid activity of aldosterone. These findings
indicate that both of the reduced metabolites of aldo-
sterone, Sa-dihydroaldosterone and 3a,58-tetrahydro-
aldosterone, may well be important mineralocorticoids.
The potential mineralocorticoid properties of these
reduced metabolites of aldosterone may, however, be un-
derestimated at this time since these compounds may well
be cleared from the plasma and target tissue, the kidney,
at different rates from native aldosterone, thus altering
their bioavailability. We believe that the findings presented
in this report are of considerable interest and lend support
to the concept that some of the metabolites of aldosterone
synthesized in the liver may possess significant biological
relevance.

44. Progesterone-6,7-[*H]: fate in proliferative and secre-
tory endometria in presence of unlabelled progesterone
GARZON, P., OLIVERA, E., MARTINEZ-Z, N., AZNAR, R.
and GALLEGOs, A. J., Unidad de Investigacion Biome-
dica de Occidente y Unidad Centro Medico Nacional
del Instituto Mexicano del Seguro Social. Mexico

Endometrial capability to biotransform 1 uCi of progester-
one-6,7-[*H](P-[*H)). in the absence as well as in the pres-
ence of 10 and 100 ug/ml of unlabelled progesterone (P).
was assayed in ritro. Metabolite formation was studied at
6. 24, 48 and 72 h incubation intervals. Also, total charac-
terization of previously undescribed P-[*H] metabolites
was performed in extracts from endometria incubated with
44 uCi of P-[*H] for a 72h period. P-[*H] derivatives
reduced at C-5 and C-20 were found in lower proportions
than polar unconjugated and water soluble conjugates in
both, proliferative and secretory endometria. Higher con-
centrations of P inhibited metabolite formation. The newly
identified P-[*H] derivatives are: 4-pregnene-3.11.20-
trione, 17a-hydroxy-4-pregnene-3,20-dione and the glucur-
onide of 38-hydroxy-S«-pregnane-20-one. It is thought that
similar events might occur in endometria contihuously
exposed to P released from intrauterine devices. Also, con-
jugate formation might play a role in local regulatory pro-
CEeSSEss.

45. Peculiarities of steroid compound tramsformation by
microorganisms trapped in polyacrylamide gel
KosHCHEYENKO, K. A.. Institute of Biochemistry and
Physiology of Microorganisms, Academy of Sciences.
Moscow Region. Pushchino. US.S.R.

The ability of various microbial cells trapped in polyacryl-
amide gel to perform 1.2-dehydrogenation and 1.2-hydro-
genation, 20x- and 20B-reduction and 17B-reduction has
been investigated. 1,2-dehydrogenase activity of immobi-
lized and free Mycobact. globiforme cells is the same (1.2g
prednisolone/g cell/h). 1.2-hydrogenase and 208-hydroxy-
steroiddehydrogenase activities (20-OSD) of immobilized
M. globiforme cells are higher than those of free cells, but
less stable than 1,2-dehydrogenase activity of immobilized
cells. 20x- and 208-OSD activity of Bac. megatherium cells
and 178-OSD activity of Sacch. cerevisiae cells trapped in
gel were shown to be unstable and lower than those of
free cells, which is assigned to rapid autolysis of these cells
in gel. The rise of dehydrogenase activity and its stability
has been observed after periodic incubation of immobilized
cells of M. globiforme and S. cerevisiae in nutrient aerated
medium with inducer. These changes of enzymic activity
were due to the increase in the amount of intact cells on
the surface of the gel and the stability of the cell ultra-
structure inside the gel.
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46. Effects of age and FSH on capacity of Sertoli cells
from immature rats to convert progesterone (P) to
20a-hydroxy-pregn-4-en-3-one (20-HP), 3z-hydroxy-5a-
pregnan-2o0-one (3-HP) and Sx-pregnan-3,20-dione
(P-DIONE)

WieBE. J. P. and TiLBE, K. S.. Regulatory Mechanisms
Laboratory. Zoology Department. University of Wes-
tern Ontario, London. Ontario. Canada N6A 5SB7

Sertoli cells isolated from 6, 10, 17, 32 and 65 day old
rats, were incubated with ['*C]-P for periods of 1. 3, 6,
20 and 48 h. In addition. Sertoli cells isolated from 6. 10.
17 and 25 day old rats were incubated with FSH and
[3H]-P. The extracted radioactive products were identified
by autoradiography. thin layer and gas chromatography.
derivative formation and crystallization with authentic
steroids. Conversion of P to 20-HP. 3-HP and P-DIONE
was age dependent. Maximum conversion to 20-HP
(15.2°,: 1370 ng/mg protein), 3-HP (3.8°,: 317 ng/mg) and
P-DIONE (1.2°,: 193 ng/mg) occurred in cells from 10 day
old rats: cells from 65 day old rats produced no detectable
amounts of 20-HP and conversion to 3-HP and P-DIONE
was greatly reduced. Sertoli cells from 10 day old rats res-
ponded to FSH with significant (2 to 2.7 fold) increases
in conversion of P to 3-HP and P-DIONE but the FSH
response was greatly reduced or absent in 25 day oid rats.
20-HP showed no significant increases due to FSH treat-
ment. The peak steroidogenic activity and FSH sensitivity
of Sertoli cells may be related to the onset of gameto-
genesis.

47. In vitro metabolism of [?H]-andsoetenedione in the rat
epididymis
SerTY. B. S.* Leask. J. T. S. and Wartes. G. M. H.
*Central Drug Research Institute. Lucknow. India.
and University of Reading. Reading. Berkshire. U.K.

The object of the present study was to examine in virro
the metabolic fate of [*H]-androstenedione (4-andros-
ten-3.17-dione) (A) in the epididymis and vas deferens (V)
of the rat. Tissue homogenates of caput (Ca) and cauda
(Cd) epididymides and V were extracted with diethyl-ether
and analysed by gas-liquid chromatography interfaced
with a radio-gas detector system. Incubation of slices of
Ca for 2 h at 34°C metabolised 90°, A. Similar incubations
of tissue samples from Cd and V metabolised 60 and 25°,
of A, respectively. The major metabolites formed in the
epididymis were 5x-androstane-3.17-dione (Sx-androstane-
dione: Ca: 48°,: Cd: 33°) and 3ax-hydroxy-5x-andros-
tan-17-one (androsterone: Ca: 35°,: Cd: 13°,). These meta-
bolites appeared at a much lower concentration in the in-
cubations with V (about 8°, each). In general, conversion
to testosterone (17f-hydroxy-4-androstene-3-one} and
dihydrotestosterone  (178-hydroxy-5x-androstane-3-one)
was very low (2-4°) in all three organs examined. Castra-
tion did not significantly alter the metabolic pattern in
the Ca epididymis and V but promoted the formation of
androsterone (38°,) in the Cd epididymis. Androsterone
appears to be one of the important androgenic metabolites
formed in the epididymis of rat.

48. Different metabolism of testosterone in human and rat
liver
KIENLE, B.. ENGELHARDT, D. and KartL, H. J.. Medical
Clinic . Klinikum Grofhadern, University of
Munich. Federal Republic of Germany

The metabolism of [*H]-testosterone (T) to hydrogenated
and glucuronic metabolites in tissue slices and subcellular
fractions from human and rat liver was studied. Testoster-
one (T) and metabolites were separated and determined
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by radiogaschromatography before and after glucuronidase
hydrolysis. In the rat different concentrations of
T(107%-10"3 M) were metabolised in liver slices and
microsomes to Sx- and 5a.3f-hydrogenated metabolites
and in cytosol to 3a.58-hydrogenated metabolites. In man
high concentrations of T(10™*~107? M) were metabolised
in liver slices and cytosol, mainly to 32,5f-hydrogenated
compounds, in microsomes only to androst-4-enedione and
hydroxylated metabolites. Glucuronidation of metabolites
in all compartments was low. Low and physiological con-
centrations of T(107%-10"¢ M) were metabolised in human
liver slices to 3a.58-hydrogenated and to a lower extent
to Sx-hydrogenated compounds. in cytosol to 3a.58-meta-
bolites and in microsomes 1o 5x- and 3xSx-metabolites.
Glucuronidation of metabolites was high in tissue slices
and microsomes, low in cytosol. {Supported by the DFG)

49. Modification of testosterone metabolizing enzymes by
neonatal estradiol benzoate
Kiner, F. AL Department of Biology. College of
Staten Island, CUN.Y.. New York, NY USA.

Five day old rats injected with 125 ug of estradiol benzoate
dissolved in 0.05 ml of corn oil (EB). or oil alone {controls)
were used. At the age of 60 days each animal was injected
iv. (barbiturate anesthesia} with 5 uCi of [*H]-testosterone
dissolved in 50°, aqueous ethanol (0.25m): blood was
taken I, 2, 4, 8 16, 32, 64 and 128 min later. Plasma was
separated and extracted 3 times with 5 vol. of ethyl acet-
ate. After the combined solvent was evaporated, the residue
was dissolved in methanoi (5 ml) and an aliquot (1 ml) used
to determine radioactivity (“free steroids”). Plasma
remainder was diluted with methanol to a 70°, sol. The
precipitated proteins were removed by centrifugation and
radioactivity was determined (“conjugated™ fraction). Total
metabolic clearance rate (MCRT) in the control group was
211 £ 1.05 min (+S.EM.: N = 4) and 135.7 + 239 min,
respectively. Neonatal EB treatment (N = $} significantly
decreased the second t,, which was 459 + 3.9 min: the
first 1, , was not influenced {2.44 + 1.03 min). The disap-
pearance of ‘conjugated” fraction from biood was also more
rapid. The treated/control ratio decreased from 095 at
I min intervals to 0.15 at 128 min. Purification of the free
fraction (two tlc. systems) gave testosterone fraction
(about 50°, total radioactivity-time dependemt curve).
Testosterone MCR pattern indicated a three-compartment
model. Our results show that estrogen treatment very
shortly after birth alters some of the enzymes concerned
with metabolism of testosterone which persists until sexual
maturity.

50. Medroxyprogesterone acetate metabolism by cultured
rat caecal contents
MarTiN, F. and Apitercreutz, H., Pharmacology
Department, University College Dublin, Ireland, and
Department of Clinical Chemistry, University of Hel-
sinki, Finland

The susceptibility of MPA (17x-acetoxy-6z-methyl-4-preg-
nene-3,20-dione} to metabolism by intestinal bacteria has
been studied. Rat caecal contents were incubated at 37°C
in brain-heart infusion medium (Difco} for 3-5 days under
anaerobic conditions. Thereafter, MPA (100 ug) and
[1,2-*H]-MPA (1.5 x 10° c.p.m.) were added and the incu-
bation continued for a further 48 h. Under these conditions
MPA was completely metabolised, as judged by thin-layer
chromatography. Gas chromatography-mass spectro-
metric (GC-MS) analysis of the metabolites revealed the
presence of two tetrahydro-MPA derivatives which did not
form an O-methyloxime but were readily silylated to
mono-trimethylsilyl ethers. This strongly suggests them to
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be 3 (x or f)-hydroxy-5 (x or fil-reduced MPA metabolites.
Mammalian liver may also metaboliss MPA by ring A
reduction. Dihydro-MPA derivatives, probably 3-hydroxy-
compounds were detected by GC-MS in dog bile after
oral MPA administration. To what extent MPA reduction
by the intestinal microflora influences MPA absorption s
not known. However, preliminary studies of MPA absorp-
tion in dogs after oral administration, as judged by plasma
MPA radioimmunoassay, showed ampicillin which is
known to impair intestinal bacterial steroid metabolism,
to have no effect on MPA absorption. {Supported by the
World Health Organization and the Ford Foundation)

51. The metabolism of norethisterone and ethinyloestradiol
by rat gut wall
Back., D. J., Bates, M. W, BRECKENRIDGE, A. M.,
CraWFORD, F. E., OrRME, M. L’E., Rowg, P. H., SMILES,
G. and SmiTH, E., Department of Pharmacology and
Therapeutics, The University, Liverpool, England

Only part of an oral dose of norethisterone (N) or ethinyl-
oestradiol (EE} reaches the peripheral circulation of rats,
rabbits or women and this 'First pass’ effect could be par-
tially due to gut wall metabolism. N-[*H] was adminis-
tered intraduodenally in vivo to rats and blood samples
collected from the hepatic portal vein (HPV) and carotid
artery (CA). The concentration of various metabolites was
higher in HPV than in CA blood and 147, of the adminis-
tered dose was metabolised by the gut. As a further test
of the site of metabolism, N-[*H] and EE-[*H] were incu-
bated in vitro with everted rat gut sacs. Both steroids accu-
mulated within the sacs and were extensively metabolised.
The N metabolising system was not saturated by the addi-
tion of 170 ug unlabelled N and its capacity was not de-
monstrably enhanced by prior phenobarbitone treatment
{80 mg/kg/day for 5 days). Over 507, of the EE was conju-
gated as a glucuronide. These results demonstrate that in
the rat. gut wall metabolism plays a significant role in
reducing the oral bioavailability of such steroids.

52. Changing proportion of spare LH(HCG) receptors in
testes of rats in different stages of sexual maturation
SinHa. M. K, Dasn, R. J. and CHaKRAVARTL R. N.,
Departments of Endocrinology and Experimental
Medicine, Postgraduate Institute of Medical Educa-
tion and Research, Chandigarh, India

To understand the mechanism of increasing testosterone
(T) levels during sexual maturation of rats in the absence
of parallel changes in serum LH, ['**1}-HCG binding,
cAMP and T production by the Leydig cells in response
to varying concentrations of HCG were studied at days
21, 30, 45, 60 and 90. The number of HCG binding sites,
0.21 x 107'? mol/mg protein at day 21 gradually increased
to 0.80 x 107 '? mol/mg protein at day 60. A greater re-
sponsiveness of Leydig cells for cAMP was noted at days
30 and 45. Both basal and maximal T production increased
as age advanced. Although the maximal T production was
not different at days 45, 60 and 90, the HCG concentration
needed for the purpose decreased from 27.03pM to
6.76 pM suggesting an increase in Leydig cell sensitivity
with progress in age of rats. At days 21 and 30, no appar-
ent dissociation was observed between the testosterone re-
sponse curve and ['**I}-HCG binding curve, though at
later periods {days 45, 60 and 90} dissociation between
them was clearly evident. The percent receptor occupancy
for maximal T production decreased from 36.5% at day
30 to 3.5%, at day 90. Thus. the proportion of spare recep-
tors increased during sexual maturation. From these
studies it appears that the spare receptors play an impor-
tant role in modulating Leydig cell sensitivity to gonadé-
tropins during sexual maturation.



