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Serum levels of testosterone and dihydrotestosterone were measured in control and
diabetic animals 5, 10 and 15 days after streptozotocin administration. The diabetic state
produced a marked reduction in serum androgen levels 10 and 15 days after streptozotocin
administration. Insulin treatment partially restored the circulating androgen levels when ad
ministered to diabetic rats.
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The diabetic state is accompanied by
reproductive disturbances in the male rat
(2, 5, 10). Some of the effects of experi
mental diabetes include reduced testicu
lar weight (6, 8), accessory sex gland
atrophy (8) and degenerative changes in
seminiferous tubules (7, 10). It has been
postulated that diabetes results in low
gondotrophin levels as well as altered
endocrine function of the testes (8, 9, 12,
13). Insulin has been reported to partially
reverse the gonadal alterations of diabetic
rats (3, 12, 16). The present investigation
aimed to determine whether the experi
mental period might influence serum an
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drogen levels in streptozotocin diabetic
rats and whether insulin treatment could
restore them to control levels.

Materials and Methods

Male Sprague-Dawley rats from our
breeding colony (250-300 g BW) were
housed m a temperature (24 ± 1° C) and
light cycle controlled room (12 h light/12
h dark') with tap water and standard pel
leted diet available ad libitum. Diabetes
was induced by a single i.p. dose (40
mg/kg BW) of streptozotocin (Sigma)
freshly prepared in citrate buffered saline,
pH = 4.5, with control rats receiving
vehicle alone. The following experimental 
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groups (n = 5 animals per group) were
studied: 1) Controls, 2) Diabetics, and 3)
Diabetics treated daily with insulin
(Novo Lente), 2 lU/day s.c. Treatment
was begun 1 day after the induction of
diabetes, with the other groups receiving
similar volumes of saline/day. Blood
samples were obtained by orbital sinus
puncture under light ether anesthesia just
before streptozotocin or vehicle adminis
tration day on days 5th, 10th and 15th there
after. Blood was allowed to clot at room
temperature, and stored as serum at
—20° C until assayed for hormones.
Scrum glucose was assayed by a standard
GOD method (Boehringer Mannheim).
The criteria used to assess the severity of
the diabetic state included the daily mea
surement of glucosuria, polydipsia, po
lyphagia and ketonuria. Testosterone (T)
and dihydrotestosterone (DHT) were de
termined in triplicate by radioimmunoas
say using a commercial kit (The Radio
chemical Centre). T and DHT were sepa
rated by column chromatography (1).

Results were compared by analysis of
variance (ANOVA) and the least signifi
cant difference (LSD) method (15).

Results and Discussion

The diabetic state was characterized by
polydipsia, polyuria, glucosuria and keto
nuria (results not shown), high serum
glucose levels and body weight loss (fig.
1), despite the marked polyphagia ob
served (results not shown). Insulin treat
ment partially prevented weight loss and
reduced serum glucose levels (fig. 1).
Serum androgen levels showed a time de
pendent decline after streptozotocin ad
ministration while insulin treatment sig
nificantly increased T and DHT levels in
diabetic animals (fig. 2).

Although the significance of the find
ings obtained after streptozotocin admin
istration are difficult to apply to sponta
neous diabetes mellitus, KUHN-VELTEN 

et al. (11) recently reported that high
streptozotocin concentrations in vitro
had no effect on basal and LH stimulated
steroidogenesis of Leydig cells from nor
moglycemic rats. These data suggest that
alterations in the testicular function of the

Fig. 1. Changes in body weight (A) and serum
glucose (B) of control (—O—), diabetic (—•—) and
diabetic treated with insulin (— —) animals over

the experimental period.
Diabetes was induced on day O, immediately after
the first blood sampling. Values given represent the
mean ± S.E.M. (vertical bars), (n = 5 animals per

group). * p < 0.05 versus controls.
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streptozotocin diabetic rat are not due to
a toxic effect of the drug.

Alterations in the testicular function of
diabetic rats have been described (3, 8,
10) and related with low circulating levels
of gonadotrophic hormones (8, 9). These

Fig. 2. Changes in serum testosterone (A) and
dihydrotestosterone (B) of control (—O—), diabetic
(—•—) and diabetic treated with insulin (— —)

animals over the experimental period.
Diabetes was induced on day O, immediately after
the first blood sampling. Values given represent the
mean ± S.E.M. (verticals bars), (n = 5 animals per

group). * p < 0.05 versus controls.

alterations included a reduced Leydig cell
population (13, 16), a reduced hCG/LH
receptor number (4) as well as reduced
activity of different stroidogenic (12, 16)
and NADPH generating enzymes in
Leydig cells from diabetic rats (3). Most
of these alterations, however, have been
described at three or more weeks after
streptozotocin administration, and there
fore little is known about the development
of the gonadal failure after the induction
of the diabetic state. In human patients
the age as well as the duration of the
disease seems to influence the reproduc
tive failure of the male (14).

The present investigation was under
taken in order to elucidate if there is a
causal relationship between the gonadal
alterations observed in the diabetic rats
and the experimental period. Our data
show a slight reduction in circulating lev
els of T as early as 5 days after strepto
zotocin administration followed by a
clear cut reduction in serum levels of T
and DHT in rats rendered diabetic 10 and
15 days. In addition, insulin treatment
increased serum androgen levels of dia
betic rats, 5,10 and 15 days after strepto
zotocin administration. Similar effects of
Insulin on serum T have been reported in
rats with 8-15 day long diabetes (3) but
not in longer experimental periods (13).

Our data, suggests that at least 10 days
after the induction of the diabetic state,
one or more of the alterations in the
pituitary-testicular axis of the rat (3, 8,
10, 12) could be detected. Whether early
alterations are primarily due to a reduced
gonadotrophin secretion (8, 9) or to a
direct consequence of insulin defficiency
at the Leydig cell level needs further in
vestigation.
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Resumen

Se miden los niveles sericos de testosterona y de
dihidrotestosterona en ratas control y diabeticas 5,
10 y 15 di'as despues de la administracion de estrep-
tozotocina. Los resultados muestran una clara dis-
minucion de los niveles circulantes de androgenos
10 y 15 dias despues de la administracion de estrep-
tozotocina. El tratamiento con insulina a ratas dia
beticas incrementa los niveles circulantes de andro
genos.

Palabras clave: Estreptozotocina, Testosterona,
Dihidrotestosterona.
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