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ABSTRACT Receptor tyrosine kinase c-Kit, a marker found on interstitial cells of Cajal
(ICCs), is expressed in Leydig cells, which are testicular interstitial cells. The expression
of other ICC markers has not yet been reported. In this study, we investigated the
expression of c-Kit and anoctamin 1 (ANO1), another ICC marker, in mouse testes. In
addition, the relationship between c-Kit and ANO1 expression and Leydig cell function
was investigated. We observed that c-Kit and ANO1 were predominantly expressed in
mouse Leydig cells. The mRNA and protein of c-Kit and ANO1 were expressed in TM3,
a mouse Leydig cell line. LH induced an increase in intracellular Ca2+ concentration,
membrane depolarization, and testosterone secretion, whereas these signals were
inhibited in the presence of c-Kit and ANO1 inhibitors. These results show that c-Kit
and ANO1 are expressed in Leydig cells and are involved in testosterone secretion. Our
findings suggest that Leydig cells may act as ICCs in testosterone secretion.
Keywords: ANO1, c-Kit, Leydig cells, mice, testosterone

INTRODUCTION

GI tract as well. ICC markers have been developed to detect these cells.

Interstitial cells of Cajal (ICCs) are interstitial cells found

ICCs express c-Kit, encoding the receptor tyrosine ki-

in the gastrointestinal (GI) tract. They are well known to

nase Kit, which was first known as an ICC marker and is

serve as pacemaker cells in the GI tract, which is char-

now used widely (Gomez-Pinilla et al., 2009; Loera-Va-

acterized by the initiation of electrical slow waves and

lencia et al., 2014). c-Kit has also been used as a marker

spontaneous rhythmic contractions (Popescu et al., 2006;

to characterize hematopoietic, cardiac, and lung stem/

Sanders, 2019). ICCs are electrically coupled by gap junc-

progenitor cells (Edling and Hallberg, 2007; Liu et al.,

tion with adjacent smooth muscle cells, and propagate

2015). In addition to c-Kit, Ca2+- dependent Cl- channel

signals which produce smooth muscle contraction (Hen-

anoctamin 1 (ANO1, TMEM16A), has become known as

nig et al., 2010; Parsons and Huizinga, 2020). Considering

an ICC marker. Therefore, ICCs can be recognized using

that ICCs act as pacemakers in the GI tract, there will be

antibodies to ANO1 and c-Kit alone or in combination

cells exhibiting ICC characteristics in other regions of the

(Chevalier et al., 2020; Drumm et al., 2020; Drumm et al.,
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2021; Choi et al., 2022; Drumm et al., 2022). ANO1 has

Animals and testis isolation

been reported to be a better marker than c-Kit for tran-

Male mice (C57BL/6J, six weeks old) were obtained from

script analysis of single ICCs in vitro (Loera-Valencia et

Central Lab. Animal Inc. (Seoul, Korea). The mice were

al., 2014). It has also been reported that c-Kit-negative

kept in a pathogen-free environment for one week, with

ICCs are present in the subserosal layer of the mouse co-

free access to food and water, and a 12-hour light-dark

lon (Tamada and Kiyama, 2015).

cycle. At seven weeks of age, testes were isolated from

Cells with immunological and morphological pheno-

mice. Animal experiments were performed according to

types similar to those of ICCs have been identified in

the guidelines of the Gyeongsang National University Ani-

the urinary tract, bladder, male genital organs, and the

mal Care and Use Committee (GNU-200702-M0041).

anterior vaginal wall in pelvic organ, suggesting that they
act as pacemakers (Shafik et al., 2005; Wang et al., 2013;

Hematoxylin and eosin (H&E) staining

Sferra et al., 2019; Ma et al., 2020; Wishahi et al., 2021).

Hematoxylin and eosin (H&E) solution was used to

Leydig cells are known as interstitial cells localized in the

examine histological changes in testes. The H&E stain-

seminiferous tubules of testes, which play a major role in

ing was performed as previously reported (Siregar et al.,

the production of androgens (Zirkin and Papadopoulos,

2019). The tissues were fixed in 4% paraformaldehyde so-

2018; Ishida et al., 2021; O’Donnell et al., 2022). Leydig

lution overnight at 4℃, washed in 0.1 M PBS, embedded

cells play an important role in male reproduction, with
functions such as steroidogenesis, androgen synthesis and

in paraffin, and cut into 5 μm-thick slices. The paraffin
slices were air-dried on gelatin-coated slides before be-

secretion, and maintenance of spermatogenesis. c-Kit is

ing deparaffinized and washed with tap water. After being

expressed in Leydig cells and contributes to a steroido-

cleaned, the tissue sections were immerged in hematoxy-

genic function of Leydig cells in vivo (Rothschild et al.,

lin solution for 5 min. The degree of hematoxylin staining

2003). Reduced expression of c-Kit in Leydig cells is asso-

was examined in tap water, followed by 5 min of eosin

ciated with increased apoptosis in subfertile human testes

staining. The sections were dehydrated in a series of al-

(Feng et al., 1999).

cohols (70% to 100% ethanol, 3 min each), then cleaned

This study was performed to identify ANO1 expres-

in xylene and mounted using permount mounting media

sion in Leydig cells. In addition, changes in intracellular

(Fisher Chemical, Geel, Belgium). A BX61VS microscope

Ca2+ concentration ([Ca2+]i) and membrane potential were

(Olympus, Tokyo, Japan) was used to examine and pho-

measured to determine whether Leydig cells might play a

tograph the stained tissue sections. Five portions of each

role similar to ICCs.

sample were analyzed.

MATERIALS AND METHODS

Immunohistochemistry (IHC)

Chemicals

pression and localization of c-Kit and ANO1 in testis

Immunohistochemistry was used to determine the exUnless otherwise stated, culture media and other chemi-

sections. The IHC was performed as previously reported

cals were purchased from Sigma Chemical Co. (St. Louis,

(Siregar et al., 2019). Deparaffinized tissue slices were

MO, USA). The stock solution was made by dissolving

permeabilized for 10 min at room temperature with 0.2%

luteinizing hormone (LH, 25 unit/mL), imatinib (10 mM),

Triton X-100. After three PBS washes, the sections were

flufenamic acid (10 mM) in distilled water, dimethyl sulf-

incubated for 60 min at room temperature in blocking

oxide (DMSO), and ethanol, respectively. All compounds

buffer (10% normal goat serum in 0.1 M PBS). The sec-

were diluted to their working concentration in the culture

tions were then incubated overnight at 4℃ with rabbit

medium. When DMSO or ethanol was used as a solvent,

polyclonal anti-c-Kit and ANO1 primary antibodies (1:200

control solution of the same concentration was used. The

dilutions, Abcam, Cambridge, UK). The sections were

final concentration of DMSO or ethanol in working solu-

incubated in the dark for 1.5 h after three washed in PBS

tion was diluted to ≤ 0.1%.

with FITC-conjugated anti-rabbit IgG secondary antibody
(Abcam) diluted at 1:400 in PBS. Finally, the sections were
washed three times in PBS and stained for nuclei using
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propidium iodide (PI). The stained sections were wetTM

Taq polymerase (G-Taq, Cosmo Genetech, Seoul, Korea),

(Biomeda Corp., Foster City,

and specific primers for mouse c-Kit (#NM_001122733.1,

CA, USA) and examined with a confocal laser scanning

forward: 5’-ATAGACCCGACGCAACTTCCT-3’ and re-

microscope (Olympus).

verse: 5’- AACTGTCATGGCAGCATCCGAC-3’), ANO1

mounted with Gel/Mount

(#NM_178642.6, forward: 5’-CAACTACCGATGGGACCT-

Cell culture

CAC-3’ and 5’-AATAGG CTGGGAATCGGTCC-3’).

Mouse Leydig cell line TM3 (American Type Culture

Glyceraldehydes-3-phosphate dehydrogenase (GAPDH,

Collection, MD, USA) was generously provided by Dr.

#NM_017008, forward: 5’- CTA AAG GGC ATC CTG GGC

Jung Hye Shin (Namhae Garlic Research Institute, Nam-

-3’ and reverse: 5’- TTA CTC CTT GGA GGC CAT -3’) was

hae, Korea). Cell culture was performed as previously

used as a loading control. For PCR, initial denaturation

described (Yang et al., 2019). The cells were grown in

at 94℃ for 5 min was followed by 35 cycles at 94℃ for

Dulbecco’s modified Eagle’s medium (DMEM; Gibco/Life

30 sec, 59℃ for 30 sec, and 72℃ for 30 sec, followed by

technologies, Grand Island, NY, USA) supplemented with

a final extension step at 72℃ for 10 min. To confirm the

10% fetal bovine serum (FBS; Gibco), 100 U/mL penicillin

product size, the PCR products were electrophoresed on a

(Gibco), and 100 mg/mL streptomycin (Gibco). The cells

1.5% (w/v) agarose gel. The iBrightTM CL1500 imaging sys-

were incubated at 37℃ in a gas combination of 95% air

tem (Thermo Scientific Fisher/Life Technologies Holdings

and 5% CO2, with the media changed every other day.

Pte Ltd., Singapore) was used to captured and visualized
images of DNA fragments. The ABI PRISM® 3100-Avant

Isolation of total RNA and reverse transcriptasepolymerase chain reaction (RT-PCR)

Genetic Analyzer (Applied Biosystems, CA, USA) was used
to sequence the DNA fragments directly.

TRIzolTM Reagent (Invitrigen, Carlsbad, CA, USA) was
used to extract total RNA from TM3 cells according to the

Western blot analysis

manufacturer’s instructions. The total RNA isolation and

The Western blot analysis was performed as previously

RT-PCR were performed as previously described (Siregar

described (Yang et al., 2019). TM3 cells (5 × 104 cells/60-

et al., 2019). The TRIzolTM Reagent was added directly

mm dish) were exposed to various testosterone concen-

to the cells in the culture dish after washing them three

trations for 24 h. RIPA buffer (Thermo Fisher Scientific.,

times with 1 × PBS. The cells were scrapped and lysed

Waltham, MA, USA) containing 1 × protease inhibitor

by pipetting up and down several times. The cell homog-

cocktail (Roche Diagnostics., Indianapolis, IN, USA) was

enate was transferred to an Eppendorf tube and incubated

used to separate total protein from TM3 cells. The cell ly-

at room temperature for 5 min to allow the nucleoprotein

sates were cleared by centrifugation at 15,871 × g (13,000

complex to completely dissociate. Chloroform was added

rpm, Eppendorf, Hamburg, Germany) at 4℃ for 20 min

to 20% of the TRIzol’s volume and forcefully shaken for

after being incubated for 30 min on ice with intermittent

15 sec. After 3 min incubation at room temperature, the

vortexing. A Pierce bicinchoninic acid (BCA) protein as-

mixture was centrifuged for 10 min at 12,000 × g at 4℃.

say kit (Thermo Fisher Scientific) was used to determine

The aqueous sample was transferred to a new Eppendorf

the protein concentration in cell lysates. Equal amounts

tube, precipitated with 100% isopropanol, and kept at

of proteins mixed with 1 × loading buffer were electro-

room temperature for 10 min before being centrifuged

phoresed for 2 h at 100 V on 8% sodium dodecyl sulfate

at 12,000 × g for 10 min at 4℃. The RNA pellets were

(SDS)-polyacrylamide gel, and the gel was blotted onto

washed in 75% ethanol, vortexed briefly, centrifuged at

a polyvinylidene difluoride (PVDF, Millipore, Billerica,

7,500 × g for 5 min at 4℃, air-dried for 10 min, and re-

MA, USA) membrane using a tank transfer method for

suspended in RNase-free water treated with diethyl pyro-

70 min at 100 V. Membranes were blocked with 5% (w/

carbonate (DEPC).

v ) fat-free dry milk in tris buffered saline with Tween20

A reverse transcriptase kit (DiaStartTM RT kit; Sol-

(TBST; 20 mM Tris HCl (pH 8), 150 mM NaCl, and 0.1%

Gent, Daejeon, Korea) was used to synthesize the first-

Tween-20) for 120 min at room temperature before being

strand cDNA from the extracted total RNA (3 μg). PCR
amplification was carried out with first-strand cDNA,

incubated with polyclonal anti-c-Kit and ANO1 antibodies (1:1,000 dilution, Abcam) or monoclonal anti-β-actin
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antibody (1:5,000 dilution) at 4℃ overnight. At the end of

Measurement of testosterone concentration

the primary antibody incubation, a secondary horseradish

Testosterone concentration in cell supernatants was

peroxidase (HRP)-conjugated anti-rabbit or anti-mouse

measured using a testosterone ELISA kit (Enzo Life Sci-

antibody at 1:10,000 (Assay Designs, Ann Arbor, MI, USA)

ences Inc., Farmingdale, NY, USA) according to the

was added. Immuno-positive bands were developed by an

manufacturer’s instructions. TM3 cells (3 × 105 cells/well)

enhanced chemiluminescence (Thermo Fisher Scientific),

were seeded in 6-well plates and incubated for 48 h, after

and visualized with the iBrightTM CL1500 imaging system

which the supernatants were isolated. A steroid displace-

(Thermo Scientific Fisher/Life Technologies Holdings

ment reagent was added to the samples. Briefly, standards

Pte Ltd.). The relative protein level was determined with

or samples (100 μL) were added with antibody (50 μL)
to each well, mixed well, and incubated for 1 h at room

β-actin used as a loading control.

temperature with shaking. Conjugates were added to each
2+

Measurement of intracellular Ca concentration

well and incubated for 1 h at room temperature with

As previously stated (Yang et al., 2019), intracellular Ca2+

shaking. The liquid was aspirated and washed three times

concentration was measured using a confocal laser scan-

with 1 × wash buffer. Subsequently, pNpp substrate solu-

ning microscope equipped with a fluorescence system

tion (200 μL) was added to every well and incubated for
1 h at 37℃ without shaking. Finally, stop solution (50 μL)
was added to each well and tapped. The optical density of

(IX70 Fluoview, Olympus). TM3 cells cultured on a glassbottom culture dish (SPL) were incubated with 5 μM Fluo3AM in serum free DMEM media for 30 min before being

each well was read immediately using a microplate reader

washed three times with 1 × PBS. Each fluorescent image

set to 405 nm (VERSAmaxTM microplate reader; Molecular

was scanned every 5 sec at 488 nm on an excitation argon

Devices, CA, USA). Testosterone concentrations were cal-

laser and 530 nm long pass emission filters. At the single-

culated from the standard curve generated throughout the

cell level, all scanned images were processed to analyze

experiment.

changes in intracellular Ca2+ concentration [Ca2+]i. To account for variations in basal fluorescence intensity, the

Statistical analysis

changes in [Ca2+]i were computed as fluorescence inten-

The data are presented as the mean ± S.D. A one-way

sity (F) divided by the basal fluorescence intensity before

ANOVA/Bonferroni test (OriginPro2020, OriginLab Corp.,

treatment (F0). The changes in [Ca2+]i were recorded for

MA, USA) was used to assess significant differences be-

8 min following treatment with chemicals, because the

tween groups. A value of p < 0.05 was considered to be

change in [Ca2+]i is an immediate reaction in response to

significant.

chemicals.

RESULTS
Measurement of plasma membrane potentials
As described previously (Yang et al., 2019), the plasma

Expression pattern of c-Kit and ANO1 in testis

TM

The H&E staining of testis revealed a normal histologi-

membrane potential kit (Thermo Fisher Scientific) and

cal appearance of seminiferous tubules. Spermatogenic

the IX70 Fluoview (Olympus). Cells grown on glass-bottom

cells, Sertoli cells, and Leydig cells were visible (Fig. 1A; n

culture dishes (SPL) were incubated for 25 min at room

= 3). There was no pathological damage to the seminifer-

membrane potential was measured using the FluoVolt

TM

Loading Solution, which

ous tubules. Immunocytochemical data showed that c-Kit

contained 1 × FluoVoltTM dye and PowerLoadTM concen-

and ANO-1 were predominantly localized in the Leydig

trate in a physiological solution. The cells were washed

cells surrounding the seminiferous tubules (Fig. 1B; n = 3).

three times with the physiological solution. The cells

c-Kit- and ANO1-positive cells showing red fluorescence

grown on glass-bottom culture dish were scanned using a

were not seen in the negative control (NC) group that was

standard FITC filter set on a confocal laser scanning mi-

not treated with the primary antibody.

temperature with the FluoVolt

croscope (Olympus).

Expression of c-Kit and ANO1 in Leydig cells
In the mouse testis, c-Kit and ANO1 were localized in
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Fig. 1. Expression of c-Kit and ANO1 in Leydig cells in testis of young mice. (A) Histological image obtained by H&E staining. Leydig
cells around the seminiferous tubules in the center are marked with a green line border. (B) c-Kit and ANO-1 immunostaining in testis. Red fluorescence represents c-Kit and ANO1, which are expressed in Leydig cells. Each scale bar represents 100 μm. NC, negative
control.
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Fig. 2. Expression of c-Kit and ANO1 in TM3 Leydig cells. (A) mRNA expression of c-Kit (PCR product 150 bp) and ANO1 (PCR prod-

uct 170 bp). The white dotted box indicates c-Kit and ANO1 showing the expected size. GAPDH (PCR product 201 bp) was used as a
loading control. (B) Protein expression of c-Kit and ANO1. β-actin was used as a loading control. Each bar represents the mean ± SD
of three independent experiments. *p < 0.05 compared to TM3 cells.

Leydig cells (Fig. 1). To determine the expression of c-Kit

oscillation wave was still present in the LH + imatinib

and ANO1 in Leydig cells, the TM3 mouse Leydig cell line

group, but the basal Ca2+ level was markedly lower than

was used. RT-PCR data showed that TM3 cells expressed

before chemical treatment (Fig. 3A).

c-Kit and ANO1 mRNA (Fig. 2A), and Western blotting as-

FluoVolt® membrane labeling dye was used to evaluate

say revealed c-Kit and ANO1 protein expression in TM3

plasma membrane potential in response to LH. LH sig-

cells. The c-Kit expression was significantly lower in TM3

nificantly depolarized the cells, resulting in an increase in

cells compared to testis tissues (Fig. 2B; n = 3, p < 0.05).

fluorescence intensity (n = 9, p < 0.05), whereas pretreat-

ANO1 expression levels were similar between TM3 and

ment with imatinib slightly decreased the fluorescence

testis tissues.

intensity (Fig. 3C).

LH-induced increase in testosterone concentration via
c-Kit and ANO1

tosterone ELISA kit. LH induced a significant increase

Changes in intracellular Ca2+ concentration ([Ca2+]i),

LH-induced secretion of testosterone was significantly

membrane potential, and testosterone concentration were

reduced in the groups pretreated with imatinib and fluf-

analyzed in the presence of c-Kit and ANO1 inhibitors to

enamic acid (5 μM, an ANO1 inhibitor) (Fig. 3D; p < 0.05,
n = 4).

Testosterone concentration was measured using a tes-

identify if they were involved in testosterone release. Us-

in testosterone secretion (Fig. 3D; p < 0.05, n = 4). The

ing a calcium indicator (Fluo-3 AM) and a confocal laser
scanning microscope, the effect of LH on changes in [Ca2+]

DISCUSSION

i

was examined. LH (0.1 unit/mL) elicited a rise in [Ca2+]

i

with a Ca2+ oscillation wave (Fig. 3A), but pretreatment

The well-known ICC marker c-Kit is expressed in the

with imatinib (1 μM, a c-Kit inhibitor) significantly reduced the LH-induced increase in [Ca2+]i by approximately

male reproductive system, and is known to play an im-

25% (each group n = 9, p < 0.05; Fig. 3A and 3B). The Ca2+

In adult human testis, c-Kit has been identified in the

portant role in germ cell differentiation and maturation.
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Fig. 3. Changes in [Ca2+]i, membrane potential, and testosterone secretion in TM3 cells induced by c-Kit and ANO1 inhibitors. (A)
A representative Ca2+ wave in response to LH treatment. (B) Reduction in the intracellular Ca2+ level by c-Kit inhibition. Cells were
loaded with Fluo-3 AM for 30 min, and the intensity was normalized to evaluate changes in Ca2+ levels. The bar graphs show the net
changes in [Ca2+]i. *p < 0.05 compared to treatment with LH alone. Each bar represents the mean ± SD of four independent experiments. The F and F0 represent maximal fluorescence intensity and basal fluorescence intensity before treatment, respectively. (C)
®
Changes in plasma membrane potential. Green FluoVolt membrane labeling dye was stained and the intensity was quantified using
the Fluoview software program. The bar graphs show the net changes in plasma membrane potential displayed as relative fluorescence intensity (arbitrary units, a.u.). *p < 0.05 compared to control (no treatment). (D) Testosterone concentration. After 24 h of
treatment with LH in TM3 cells, the concentration of testosterone secreted from cells was measured. Each bar represents the mean
± SD of four independent experiments. *p < 0.05 compared to control. †p < 0.05 compared to LH treatment.

membrane and cytoplasm of spermatogonia, acrosomal

its expression in Leydig cells has not yet been explored.

granules of spermatids, and Leydig cells; in particular,

In the present study, we confirmed ANO1 expression in

the level of c-Kit expression within the spermatogonia

mouse Leydig cells. Leydig cells expressed both c-Kit and

changes during spermatogenesis (Unni et al., 2009). In

ANO1, which are representative ICC markers. What does

the present study, c-Kit was predominantly expressed

the expression of these two markers mean? This seems to

in mouse Leydig cells. Expression and functional studies

indicate that Leydig cells may have a function similar to

have demonstrated that c-Kit is identified in Leydig cells,

ICCs.

which is associated with early maturation of spermato-

The proposed mechanism for the generation of a rhyth-

genic cells (Sandlow et al., 1996; Feng et al., 1999). The

mic slow wave pacemaker current by ICCs in GI muscle is

Leydig cells are testosterone-producing cells in the mam-

that the release of Ca2+ from the inositol 1, 4,5-trispho-

malian testis, and testosterone is necessary for initiation

phate (IP3) receptor-operated stores and activation of

and progression of spermatogenesis (Chung et al., 2020).

dihydropyridine-resistant, voltage-dependent Ca2+ entry.

The c-Kit expression in Leydig cells may be related to tes-

This is believed to be responsible for the initiation of slow

tosterone secretion and spermatogenesis. However, c-Kit

waves, resulting in the propagation of slow waves (Ward

is expressed not only in Leydig cells, but also in other cells

et al., 2003; Sanders et al., 2006; Bayguinov et al., 2007;

of the male reproductive organs. c-kit-positive cells have

Baker et al., 2021). Slow wave generation is aided by c-Kit

also been identified in the space between the smooth

and ANO1. The widths of slow waves and Ca2+ transients

muscle layer and the glandular layer of rat prostate (Ge et

are shortened by partial knockout of ANO1, while com-

al., 2005).

plete knockout results in the elimination of slow waves

The extensive expression of c-Kit led to the search for

and Ca2+ transients, which indicates pacemaker activi-

other markers that might be expressed more specifically

ties (Malysz et al., 2017). ICC development is linked to c-

in ICC cells. As a result, ANO1 has been suggested as an-

Kit signaling (Ward et al., 1995), and the c-Kit signaling

other marker that could identify ICCs. In the ICCs of GI

pathway is an important regulator of ICC survival and

smooth muscle, ANO1 acts as a source of depolarization

proliferation (Tong et al., 2010). ANO1 is also required

of smooth muscle cells, transmits slow waves, and regu-

for pacemaker activity (Zheng et al., 2020). In the present

lates the motility of the gastrointestinal tract (Singh et

study, LH-induced increase in [Ca2+]i was inhibited by c-

al., 2014; Malysz et al., 2017; Choi et al., 2018). However,

Kit inhibitor treatment in mouse Leydig cell line TM3.
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LH regulates testosterone synthesis in the Leydig cells by

D.K.; data curation, M.S.W. and D.K.; formal analysis,

activating cholesterol desmolase (Payne and Youngblood,

M.S.W. and D.K.; funding acquisition, D.K.; investigation,

1995), inducing an intracellular increase in cAMP concentra-

M.S.W. and D.K.; methodology, M.S.W. and D.K.; project

2+

tion and [Ca ]i (Costa and Varanda, 2007). The calcium sig-

administration, M.S.W.; supervision, D.K.; validation,

naling pathway regulates Leydig cell steroidogenesis (Abdou et

D.K.; visualization, M.S.W., D.K.; writing - original draft,

al., 2013). Consistent with previous studies, the present study

E-A.K., D.K.; writing - review & editing, E-A.K., D.K.

showed that LH induced increase in [Ca2+]i, depolarization
of membrane potential, and production of testosterone in

Funding: This work was supported by the Basic Sci-

mouse Leydig cells. c-Kit signaling is known to be associ-

ence Research Program through the National Research

ated with steroidogenesis in Leydig cells (Rothschild et al.,

Foundation of Korea funded by the Ministry of Education

2003). In mice with reduced c-Kit expression, spermato-

(NRF-2021R1I1A3044128).

genesis is blocked after birth (Ye et al., 2017). No studies
have found an association of ANO1 with steroidogenesis
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and spermatogenesis. LH treatment could activate c-Kit-
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