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The main regulator of steroidogenesis is luteinizing
hormone (LH), which binds to and activates the ecto-
domain of the LH receptor (LHR). However, chronic
administration of LH and its homolog, human chorion-
ic gonadotropin (hCG), reduces the sensitivity of Ley-
dig cells to gonadotropins, as a result of which the devel-
opment of alternative activators of LHR is an urgent
task. Of greatest interest are compounds based on thie-
no[2,3-d]pyrimidine structure, which bind to the al-
losteric site located in the transmembrane channel of
the LHR. The aim of the work was to study the effect of
the thieno[2,3-d]pyrimidines TP01, TP03, TP04, and
TP21, which we first developed, on the basal activity of
adenylyl cyclase (AC) in rat testicular membranes, on
the level of testosterone (T) in the blood, the expression
of steroidogenesis genes and the content of T in the tes-
tes of male rats with a single and three-day administra-
tion of thieno[2,3-d]pyrimidines. In the in vitro experi-
ments, hCG increased the basal activity of AC in testic-
ular membranes more efficiently than thieno[2,3-
d]pyrimidines; and in the in vivo experiments in the case
of a single administration, hCG (20–50 IU/rat) exceed-

ed the most active compounds TP03 and TP04 (15–
50 mg/kg) according to the steroidogenic effect. With a
three-day administration, the hCG effect was weakened
and was lower than the steroidogenic effects of TP03
and TP04. After a three-day hCG administration, in the
testes, the expression of the Star and Cyp11a1 genes en-
coding the transport StAR protein and cytochrome
P450scc responsible for the synthesis of pregnenolone
was increased, and the expression of the Lhr and
Cyp17a1 genes encoding the LHR and cytochrome
P450-17α, responsible for the synthesis of androstene-
dione, was inhibited. Thieno[2,3-d]pyrimidines mod-
erately stimulated the Star expression and did not affect
the Lhr expression, indicating a mild stimulation of tes-
ticular steroidogenesis and the absence of an inhibitory
effect on LHR expression, which allows the testes to re-
main sensitive to gonadotropins. These data indicate the
potential of thieno[2,3-d]pyrimidines for controlled
stimulation of steroidogenesis.
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