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Trilostane is a 3B-hydroxysteroid dehydrogenase/A®>* isomerase inhibitor able to produce a manyfold increase in brain levels
of various neurosteroids, including allopregnanolone. We previously found that treatment with trilostane can slow down
epileptogenesis in the kainic acid (KA) model of temporal lobe epilepsy. It is unknown whether trilostane may have a similar
effect on the progression of epilepsy severity, as observed in KA-treated rats. Consequently, we investigated the effects of
trilostane (50 mg/kg/day, | week) in epileptic rats, given 64 days after KA administration. Seizures were monitored by video-
electrocorticographic recordings before and during the treatment with trilostane or vehicle (sesame oil), and neurosteroid
levels were measured in serum and cerebral tissue using liquid chromatography-electrospray tandem mass spectrometry after
treatment. Pregnenolone sulfate, pregnenolone, progesterone, 5a-dihydroprogesterone, and allopregnanolone peripheral
levels were massively increased by trilostane. With the only exception of hippocampal pregnenolone sulfate, the other
neurosteroids augmented in both the neocortex and hippocampus. Only pregnanolone levels were not upregulated by tri-
lostane. As expected, a significant increase in the seizure occurrence was observed in rats receiving the vehicle, but not in the
trilostane group. This suggests that the increased availability of neurosteroids produced a disease-modifying effect in the brain

of epileptic rats.

Commentary

A significant focus of epilepsy research is the development of
new therapies that target GABA receptor function.! Of partic-
ular interest is the role of neurosteroids. Neurosteroids are
endogenous compounds manufactured in the brain, specifically
by principal, excitatory neurons by converting cholesterol
through a series of reactions to generate allopregnanolone
(AP) and tetrahydrodeoxycorticosterone (THDC).? These com-
pounds have been shown to act allosterically to modulate neu-
ronal excitability through interactions with the GABA,
receptor.” Low concentrations of neurosteroids have been
shown to enhance GABA 4 receptor function while higher con-
centrations of these compounds can directly open GABA
receptor channels to decrease neuronal excitability.’ Neuroster-
oid regulation of GABA, receptor function appears to be
mediated through an autocrine action with the neurosteroid
diffusing within the lipid of the cell membrane to interact with
both synaptic and extrasynaptic GABA, receptors to affect
both phasic and tonic inhibition.**

While this suggests that increasing the levels of neuroster-
oids in the brain could be an effective antiepileptogenic or
disease-modifying therapy, it also suggests that a decrease in
neurosteroid levels in the brain could be proepileptic.

Consistent with this observation, finasteride, a drug that
inhibits the production of AP, has been shown to enhance sei-
zure susceptibility in an animal model of premenstrual catame-
nial epilepsy.” A clinical evaluation of neurosteroid levels in
the CSF of patients during status epilepticus (SE) revealed a
significant decrease in AP which suggests that a reduction in
AP could contribute to the seizure activity observed after SE.°
A reduction in the rat hippocampal concentration of AP was
found to correlate with seizure frequency after kainic acid
(KA)-induced SE.” These findings support the development
of neurosteroids or drugs that enhance their production as a
potential therapies for pharmacoresistant epilepsy.

The highlighted report® is a culmination of a series of studies
by Biagini and colleagues designed to test the effect of the
compound trilostane on different metrics of epileptogenesis
and spontaneous recurrent seizure (SRS) frequency in the KA
rat model of SE.”'° Trilostane is a reversible inhibitor of 3p-
hydroxysteroid dehydrogenase/A>* isomerase that increases
the levels of neurosteroids in the brain. Trilostane was found
to increase levels of pregnenolone, progesterone, Sa-dihydro-
progesterone, and AP in the hippocampus and neocortex when
administered to naive rats.’ Pretreatment with trilostane before
inducing SE with KA had no effect on the latency to the onset
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of SE or its duration but resulted in a faster onset and offset of
stage 4/5 behavioral seizures, with individual seizure duration
shorter than in vehicle controls.” A subsequent study examined
the effect of repeated administration of trilostane on epilepto-
genesis after SE.'* Trilostane administration initiated 10 min-
utes after KA and continued for 6 days during the latent period
had no effect on the severity of SE and was not neuroprotective.
However, this treatment with trilostane significantly delayed
the onset of spontaneous recurrent electrographic and beha-
vioral seizures suggesting that increasing the levels of neuro-
steroids during the latent period after SE had an
antiepileptogenic effect.'”

The current study was designed to determine the effect of
trilostane on SRS progression after KA-induced SE.® In the KA
model of SE, after the onset of SRS there is a progressive
increase in seizure frequency over time eventually reaching a
plateau.'! Trilostane (50 mg/kg) dissolved in sesame oil was
injected subcutaneously once/day for 1 week starting 64 days
after KA-induced SE in male Sprague Dawley rats. Controls
animals were injected with vehicle. The timing of the trilostane
injections was selected because it corresponded with the rising
phase of SRS frequency.!' SRS were detected by video/EEG
monitoring initiated before the trilostane injections. The ani-
mals were euthanized 6 hours after the last trilostane injection
and neurosteroid levels were measured in the sera, hippocampi,
and neocortices by liquid chromatography tandem mass spec-
trometry. While treatment with trilostane had no effect on the
severity or duration of SRS it did prevent the progressive
increase in seizure frequency observed in vehicle controls. This
decrease in SRS progression was accompanied by a significant
elevation in several steroids in the sera, hippocampus, and
neocortex. However, pregnanolone was not elevated in the
hippocampus or neocortex and the hippocampus differed from
the sera and neocortex in that trilostane did not induce an
increase in hippocampal pregnenolone sulfate. The trilostane-
induced elevation of neurosteroid precursors in the blood is
relevant since they could potentially contribute to an increase
in neurosteroid production in brain tissue. The observed eleva-
tion of AP in both the hippocampus and neocortex after treat-
ment with trilostane is significant given AP’s reported action of
enhancing GABA 4 receptor function and could be mediating
the observed decrease in seizure progression.

The authors interpreted the trilostane-induced slowing of
the increase in SRS frequency after SE as an indication that
the trilostane-induced increase in the levels of neurosteroids
in the brain had a disease-modifying action. However, addi-
tional experiments are needed to determine if the post SE
increase in SRS frequency returns if treatment with trilostane
is discontinued and to determine the effect of trilostane on SRS
frequency once the plateau phase is reached. This is important
because the observed decrease in seizure frequency progression
after treatment with trilostane could be an acute, anti-seizure
effect. It would also be interesting to determine the effect of
trilostane on the elevation of SRS frequency if it were admi-
nistered before or immediately after the appearance of the first
spontaneous seizure. Finally, it is important to test the effect of
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trilostane in other models of epilepsy. Allopregnanolone and
THDC have been tested in several experimental models with
evidence that these agents can interfere with epileptogenesis,
interictal spiking, and high-frequency oscillations.'* However,
these results tend to be model and timing dependent. This may
be due to the observation that in some models, GABA 4 recep-
tor expression is altered, especially in models of SE where
there can be modification of receptor subunit composition and
a loss of receptors with § subunits which mediate tonic inhibi-
tion and are one of the targets of neurosteroids.'*

In conclusion, the results from this study provide additional
evidence that treatments that increase the production of cortical
and hippocampal neurosteroids have the potential to be both
antiepileptogenic and disease modifying and warrant further
development as a therapy for pharmacoresistant seizures. Cur-
rently ganaxolone, an analogue of AP, is the only neurosteroid
clinically approved for the treatment of epilepsy; specifically
for seizures associated with CDKLS5 deficiency disorder.'
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