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Injuries to peripheral nerves affectmillions of people world-
wide. These injuries can be significantly detrimental to the
patients’ quality of life. While central nervous system neu-
rons have extremely limited regenerative potential, periph-
eral nerves are able to regenerate after injury. However,
this regeneration process often leads to unsatisfactory re-
generative outcomes. Improving peripheral nerve regener-
ation is therefore a strong medical need. Schwann cells, the
glialmyelinating cells of the peripheral nervous system, are
known to play an important role in promoting peripheral
nerve regeneration. However, their limited in vitro expan-
sion capability and limited availability has led several re-
search groups to investigate the possibility of using
differentiated stem cells as a potential tool to promote nerve
regeneration, in association with other tools such biomate-
rial tubes. The activation of membrane progesterone recep-
tor α (mPRα, PAQR7) with the selective agonist 19-ethenyl-
progesterone (02-0) was recently shown to elicit potentially
pro-regenerative effects in a model of human Schwann cell-
like (SCL) differentiated adipose stem cells (ASC). Indeed,
mPRα activation led to increased SCL-ASC migration, pro-
liferation and neurotrophin (specifically BDNF) release. All
these outcomes are expected to be beneficial for nerve re-
generation. In this project, we investigated the effect of
mPRα activation in SCL-ASC on neuronal cell lines to dem-
onstrate that the positive effects previously observed in
SCL-ASC have a beneficial effect in neuronal cells. We first
investigated how the conditioned medium of untreated
SCL-ASC (CM-) and SCL-ASC treated with the selective
mPRagonist 02-0 (CM+) affected cell survival and neuronal
sprouting in two different neuronal cell lines, IMR-32 and
SH-SY-5Y. In both cases, CM- had a beneficial effect, redu-
cing cell death, as assessed in starvation experiments, and
promoting axonal sprouting, with the presence of longer cell

Journal of the Endocrine Society | https://doi.org/10.1210/jendso/bvac150 | A735

J Endocrine Soc, Volume 6, Issue Supplement_1, November–December 2022A735

https://www.wada-ama.org/en/media/news/wada-executive-committee-approves-technical-document-for-innovative-dried-blood-spot
https://www.wada-ama.org/en/media/news/wada-executive-committee-approves-technical-document-for-innovative-dried-blood-spot
https://www.wada-ama.org/en/media/news/wada-executive-committee-approves-technical-document-for-innovative-dried-blood-spot


processes in the two cell models compared to control. In
both cases, CM+ had an even stronger effect than CM-, sug-
gesting thatmPRα activationmay lead to the release of spe-
cific molecules that promote nerve regeneration. Moreover,
CM- and CM+ treatments were effective in increasing the
gene expression of selected peripheral regeneration
markers (CREB3, ATF3 and GAP46) in SH-SY-5Y cells.
Since mPR receptors are present in neuronal cells, we per-
formed another series of cell death and axonal sprouting ex-
periments in SH-SY-5Y6 cells, comparing CM- and CM+
effects to an experimental group in which 02-0 was added
to CM- after incubation with SCL-ASC. These experiments
showed that the effect on cell deathwasmostly due to direct
activation of mPR receptors in neuronal cells. On the other
hand, the effect on axonal sprouting depended on mPRα ac-
tivation in SCL-ASC and subsequent release of active mol-
ecules in the medium. Our results support the hypothesis
that mPRα activation in SCL-ASCmay represent a promis-
ing pharmacological target to promote peripheral nerve re-
generation.
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2) levels
while showing an increased risk of type 2 diabetes. In con-
trast, women with polycystic ovary syndrome (PCOS) ex-
perience increased risk of visceral white adipose tissue
(vWAT) deposition, insulin resistance, and cardiovascular
disease. Overall, insulin resistance is correlated with hypo-
androgenemia in males and hyperandrogenemia in fe-
males. The aim of the present study was to elucidate the
sexually dimorphic role androgens play in regulating the
adipocyte insulin signaling pathway. We hypothesized
that androgens would upregulate insulin signaling path-
way components in female vWAT adipocytes irrespective
of E2 levels. We further hypothesized that androgens would
downregulate insulin signaling pathway components in
male vWAT adipocytes dependent on E2 levels. vWAT and
subcutaneous white adipose tissue (scWAT) were collected
frommale and female rats, digested in sterile-filtered colla-
genase, and the resulting preadipocytes were proliferated
to 80% confluence. After cell cultures were induced to amin-
imum of 60% adipocyte cells, cells were exposed to the fol-
lowing treatments: no steroid, 5a-dihydrotestosterone
(DHT), E2, Test, fulvestrant, Test + letrozole, and Test +
fulvestrant for 48 hours. Adipocyte protein was western
blotted for Total AKT and p-AKTSer473 and normalized
to GAPDH. qPCR was performed to quantify insulin recep-
tor (Insr), insulin receptor substrate 1 (Irs1), protein kinase

B isoform 2 (Akt2), fork head box protein 1 (Foxo1) using
the housekeeping gene Gapdh. 48-hour steroid treatments
of E2 reduced pAKTSer473: AKT compared with that of
controls in male vWAT. Interestingly, pAKTSer473: AKT
of E2-treated male scWAT was unchanged compared with
control levels. Yet, for both male scWAT and vWAT, Test
and fulvestrant treatments had greater pAKTSer473:
AKT than in E2-treated cells, while T + letrozole-treated
male scWAT also showed higher pAKTSer473: AKT than
in E2 treatments. In contrast, T + fulvestrant increased
pAKTSer473: AKT in female vWAT. Protein data for fe-
males and Foxo1 protein are still being generated. At the
RNA level female scWAT had upregulated Insr in response
to Test + fulvestrant and Akt2 and Foxo1 to Test+ fulves-
trant. In both male and female vWAT fulvestrant upregu-
lates the Insr. As we see differences in the Test,
fulvestrant and letrozole treatments, the control of local an-
drogens over insulin signaling in WAT may vary by local
ERa and ERβ expression and/or steroidogenesis.
Furthermore, estrogenic effects on insulin signaling seem
to vary by fat depot in males. Thus, sex-specific pharma-
ceuticals targeting the intersection of androgens, estro-
gens, and AKT in WAT can be an important tool in the
treatment of insulin resistance in obese patients.
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