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STUDY QUESTION: Can mice serve as a translational model to investigate the reproductive effects of testosterone (T) therapy commonly
used by transgender men?

SUMMARY ANSWER: T enanthate subcutaneous injections at 0.45 mg twice weekly can be used in the postpubertal C57BL/6N female
mouse to investigate the reproductive effects of T therapy given to transgender men.

WHAT IS KNOWN ALREADY: Most models of T treatment in female mice involve prenatal or prepubertal administration, which are not
applicable to transgender men who often begin T therapy after puberty. Studies that have looked at the impact of postpubertal T treatment in
female mice have generally not investigated reproductive outcomes.

STUDY DESIGN, SIZE, DURATION: A total of 20 C57BL/6N female mice were used for this study. Study groups (n = 5 mice per group)
included sesame oil vehicle controls and three doses of T enanthate (0.225, 0.45 and 0.90 mg). Mice were injected subcutaneously twice weekly
for 6 weeks.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Daily vaginal cytology was performed prior to initiation of treatment to confirm
that all mice were cycling. At 8–9 weeks of age, therapy with subcutaneous T enanthate (0.225, 0.45 or 0.90 mg) or the vehicle control was
begun. T therapy continued for 6 weeks, at which point mice were sacrificed and compared to control mice sacrificed during diestrus/metestrus.
Data collected included daily vaginal cytology, weekly and terminal reproductive hormone levels, terminal body/organ weights/measurements,
ovarian follicular distribution/morphology and corpora lutea counts.

MAIN RESULTS AND THE ROLE OF CHANCE: Of the mice treated with 0.90 mg T enanthate, two of five mice experienced vaginal
prolapse, so this group was excluded from further analysis. T enanthate administration twice weekly at 0.225 or 0.45 mg resulted in cessation
of cyclicity and persistent diestrus. One of five mice at the 0.225-mg dose resumed cycling after 2.5 weeks of T therapy. As compared to
controls, T-treated mice had sustained elevated T levels and luteinizing hormone (LH) suppression in the terminal blood sample. T-treated
mice demonstrated increases in clitoral area and atretic cyst-like late antral follicles (0.45 mg only) as compared to controls. No reduction
in primordial, primary, secondary or total antral follicle counts was detected in T-treated mice as compared to controls, and T-treated mice
demonstrated an absence of corpora lutea.

LIMITATIONS, REASONS FOR CAUTION: Mouse models can provide us with relevant key findings for further exploration but may not
perfectly mirror human reproductive physiology.

WIDER IMPLICATIONS OF THE FINDINGS: To our knowledge, this report describes the first mouse model mimicking T therapy given
to transgender men that facilitates analysis of reproductive changes. This model allows for future studies comparing duration and reversibility of
T-induced changes, on the reproductive and other systems. It supports a role for T therapy in suppressing the hypothalamic–pituitary–gonadal
axis in adult female mice as evidenced by LH suppression, persistent diestrus and absence of corpora lutea. The increase in atretic cyst-like
late antral follicles aligns with the increased prevalence of polycystic ovary morphology seen in case series of transgender men treated with T
therapy. The results also suggest that T therapy does not deplete the ovarian reserve.
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Introduction
The gender identity of transgender individuals does not align with their
sex assigned at birth. In the United States, there are an estimated
1.4 million transgender adults (0.6%) (Flores et al., 2016). Transgen-
der people may seek cross-sex hormone therapy and/or surgery to
develop physical characteristics of their affirmed gender. Masculinizing
hormone therapy for transgender men typically involves parenteral
(intramuscular or subcutaneous) or transdermal testosterone (T).
Levels of T are monitored to ensure that they are within the range of
cisgender (or non-transgender) men (Hembree et al., 2017). Gender-
affirming T therapy typically causes cessation of menses, body fat
redistribution, clitoral enlargement, voice deepening and increased
body hair in a more masculine distribution (Coleman et al., 2011).

As the effect of masculinizing T therapy on reproduction is largely
unknown, national and international medical organizations recommend
counseling about fertility preservation prior to starting T therapy
(Coleman et al., 2011; Ethics Committee of the American Society for
Reproductive Medicine, 2015; Hembree et al., 2017). Unfortunately,
oocyte or embryo cryopreservation strategies are expensive, time-
consuming and physically invasive. As such, many transgender men
do not preserve gametes prior to starting T but may later express
interest in carrying a pregnancy or using their gametes in a gestational
carrier (De Roo et al., 2016; Wierckx et al., 2012). There is minimal
data on fertility after T therapy. One published survey included 21
transgender men who self-reported pregnancy and live birth using
their own oocytes after prior T therapy, but these results cannot be
generalized as they screened for individuals with successful births (Light
et al., 2014).

Studies of T-exposed ovaries in transgender men at the time of
gender-affirming surgery suggest that T induces an ovarian phenotype
similar to polycystic ovarian morphology. This does not imply that T
therapy causes the multifactorial polycystic ovary syndrome (PCOS),
as PCOS by definition excludes exogenous T therapy (The Rotter-
dam ESHRE/ASRM-Sponsored PCOS consensus workshop group,
2004). Furthermore, the milder hyperandrogenemia and elevated pul-
satile luteinizing hormone (LH) of PCOS may not parallel the hor-
monal milieu of transgender men. In T-treated ovaries of transgender
men, multiple studies report increased tunica albuginea collagenization
(Amirikia et al., 1986; Chadha et al., 1994; Futterweit and Deligdisch,
1986; Ikeda et al., 2013; Pache et al., 1991; Spinder et al., 1989), stromal
hyperplasia (Chadha et al., 1994; Futterweit and Deligdisch, 1986;
Grynberg et al., 2010; Ikeda et al., 2013; Pache et al., 1991; Spinder
et al., 1989) and increased luteinization of stromal cells (Futterweit
and Deligdisch, 1986; Spinder et al., 1989; Pache et al., 1991; Chadha
et al., 1994; Ikeda et al., 2013). Reports of follicular changes were more
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heterogeneous and included multiple cystic follicles (Chadha et al.,
1994; Futterweit and Deligdisch, 1986; Miller et al., 1986; Pache et al.,
1991; Spinder et al., 1989), multifollicular ovaries (Loverro et al., 2016)
and antral follicle count >12 follicles per ovary (Grynberg et al., 2010),
although other studies report similar antral follicle counts between
transgender men and controls (Ikeda et al., 2013; Caanen et al., 2017).
Limitations to these studies include variation in clinical treatment and
higher reported rates (15–58%) of PCOS in transgender men prior to
T therapy (Baba et al., 2007; Mueller et al., 2008; Becerra-Fernández
et al., 2014). In sum, there is uncertainty around T-induced reproduc-
tive outcomes and almost no data on any potential reversibility if T
is paused for reproductive purposes. Given the ethical limitations of
conducting these studies in humans, animal models provide a potential
alternative strategy that allows for control of dosage, age, timing,
appropriate controls and studies around future fertility. Unfortunately,
the existing animal models of androgen administration to female ani-
mals either do not adequately parallel the long-term, postpubertal
administration of T given to transgender men or are not compatible
with studying reproductive capacity (Goetz et al., 2017; Padmanabhan
and Veiga-Lopez, 2013; Walters et al., 2012). The objective of this
study was to establish a mouse model mimicking T therapy given to
transgender men in which the reproductive effects of masculinizing T
therapy can be investigated.

Materials and Methods

Ethical approval
Animal studies were performed in accordance with the protocol
approved by the Institutional Animal Care & Use Committee (IACUC)
at the University of Michigan (PRO00007618).

Experimental design
Twenty C57BL/6NHsd female mice (Envigo, Indianapolis, IN, USA)
were used for this study. All mice were housed in ventilated cages in
groups of five in a non-barrier facility (photoperiod 12 h light and
12 h dark) with free access to food and water at the University
of Michigan, Ann Arbor. Mice were 8–9 weeks old and 19 ± 1 g
(mean ± SD) at the time of their first injections. Mice received twice-
weekly mid-back 100-μL subcutaneous injections (Monday a.m. and
Thursday p.m.) of T enanthate in sesame oil (n = 5 mice/dose) or
sesame-oil-only control (n = 5 mice). T enanthate at 0.225, 0.45 or
0.90 mg per dose was diluted from the stock solution (200 mg/mL,
dissolved in sesame oil, Hikma Pharmaceuticals, Portugal). Due to
vaginal prolapse in two of five mice treated with 0.90 mg T enanthate,
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all analyses were performed on mice in the 0.225- and 0.45-mg
groups. Control mice treatment and analysis was performed prior
to T-treated mice to prevent incidental exposure to T. Sesame
oil was sterile-filtered prior to injection (USP/NF grade, Welch,
Holme & Clark Co., Inc., Newark, NJ, USA). After 6 weeks of T
or vehicle injections, mice were sacrificed and organs harvested for
histology.

Vaginal cytology
Daily vaginal cytology was performed for at least 2–3 cycles prior to
T injection to confirm that the mice were postpubertal and cycling,
and subsequently was performed throughout the 6 weeks of T therapy
(Nelson et al., 1990). Estrous cycle staging was based on the distribu-
tion of leukocytes, cornified epithelial cells and nucleated epithelial cells
(Cora et al., 2015).

Blood collection and hormone analysis
Lateral tail vein blood was collected weekly at the midpoint between
doses (Wednesday a.m.) with collection volumes up to, but not
exceeding, 0.5% of body weight (∼75 μL). Terminal blood was
collected 2 days after the final T injection via cardiac puncture
while under isoflurane anesthesia. Blood samples were kept at 4◦C
overnight and centrifuged for 10 min (8100g) and the collected
serum stored at −20◦C. Peptide hormone analysis for LH, follicle
stimulating hormone (FSH) and anti-Müllerian hormone (AMH) was
performed at the Ligand Assay and Analysis Core Facility, University
of Virginia Center for Research in Reproduction. The reportable
range for the LH Mouse & Rat in house protocol RIA was 0.04–
75.0 ng/mL. The reportable range for the FSH Mouse & Rat in
house protocol RIA was 1.6–56.0 ng/mL. The reportable range for
the AMH Mouse & Rat ANSH ELISA was 3.36–215 ng/mL. Steroid
hormone analysis (testosterone and estradiol) was performed using
liquid chromatography tandem mass spectrometry (LC-MS/MS) in
the Auchus Laboratory at the University of Michigan. The limit of
detection was 20 pg/mL, and the limit of quantification was 50 pg/mL
for both testosterone and estradiol. Instrumentation included an
Agilent 6495A triple quadrupole mass spectrometer coupled to
an Agilent Infinity 1260 and Infinity II 1290 liquid chromatography
system.

Body weights and measures
Mice were weighed weekly prior to blood collection. The uterus
and liver were weighed prior to fixation on the day of sacrifice.
Ovary collection aimed to preserve extraovarian structures (e.g.
rete ovarii), and so weights were not collected. External mouse
clitoral structures were imaged while the mice were supine and
anesthetized, and clitoral length and width were measured in
ImageJ.

Histological analysis
Ovaries were fixed in Bouin’s fixative. Samples were processed at the
Histology Core in the Microscopy & Image Analysis Laboratory at the
University of Michigan. After processing, samples were embedded in
paraffin and serially sectioned at 5 μm with five sections per slide, and
every other slide was stained with hematoxylin and eosin.
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Follicle distribution analysis
Every 10th section was analyzed for the presence of primordial,
primary and secondary follicles at ×20 magnification using a light micro-
scope (DM1000, Leica, Germany). Counting was performed while
blinded to the experimental group. Follicle distribution was recorded
as follicle type per ovary and was averaged between both ovaries.
Images of every 10th section were taken at ×5 magnification and
used for counting total numbers of corpora lutea and antral follicles.
Images for an entire ovary were examined alongside each other to
prevent overcounting of corpora lutea and antral follicles across sec-
tions. Primordial follicles were defined as an oocyte surrounded by a
single layer of squamous granulosa cells, primary follicles as an oocyte
surrounded by a single layer of cuboidal granulosa cells and secondary
follicles as an oocyte surrounded by two or more layers of granulosa
cells. Primordial and primary follicles were counted when their nucleus
was visible, and secondary follicles were counted when their nucleolus
was present to prevent overcounting. Corpora lutea were identified as
discrete round structures with increased pink cytoplasmic staining with
hematoxylin and eosin. Antral follicles were identified by the presence
of an antral cavity. Atretic cyst-like late antral follicles were defined as
a fluid-filled cyst, with an oocyte lacking connection to granulosa cells,
and an attenuated granulosa cell layer (adapted from Caldwell et al.,
2014).

Statistical analysis
Data were analyzed in GraphPad Prism 7 with unit of analysis of
a single mouse. Parametric and non-parametric testing was based
on results of the Shapiro–Wilk normality test. Non-parametric test-
ing included Mann–Whitney and Kruskal–Wallis with Dunn’s multi-
ple comparisons test. Parametric testing included Welch’s t-test and
ordinary one-way analysis of variance (ANOVA) with Bonferroni’s
multiple comparisons test. For analysis, non-detectable hormone levels
below the limit of detection were treated as the value set for the
limit of quantification. P < 0.05 was considered to be statistically
significant.

Results

T enanthate caused persistent diestrus in
postpubertal adult female mice
Control mice progressed through the estrous cycle, demonstrating
metestrus (M), diestrus (D), proestrus (P) and estrus (E) on
vaginal cytology (Fig. 1A). In contrast, T-treated mice demonstrated
persistent diestrus starting ∼3–4 days after beginning T injections
(Fig. 1B). Figure 1C highlights two representative control mice who
continued to cycle during the pretreatment period and 6 weeks
of injections. This contrasts with two representative T-treated
mice who demonstrated cyclicity prior to starting T treatment,
after which point consistent diestrus was observed (Fig. 1D). In
Fig. 1E, 100% of the control mice continued to cycle throughout
the 6 weeks of injections, while 100% of the T-treated mice at
0.45 mg twice weekly stopped cycling (Fig. 1E). For mice treated
with 0.225 mg twice weekly, one mouse (20%) demonstrated some
cyclic changes in vaginal cytology starting at 2.5 weeks of T treatment
(Fig. 1E).
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Figure 1 Longitudinal hormonal and cyclic profile. (A) Control mice injected with the sesame oil vehicle progress through the estrous cycle:
metestrus (M), diestrus (D), proestrus (P) and estrus (E), while mice treated with testosterone (T) show persistent diestrus as determined by the
presence of round leukocytes (B) (scale 100 μm). Cyclicity of two representative control mice (C) versus two T-treated mice (D) for several cycles
prior to starting injections and then during 6 weeks of T or vehicle injections. (E) Percent cyclicity for mice after starting T treatment at time 0 (control
n = 5, T 0.45 mg n = 5, T 0.225 mg n = 5). (F) Longitudinal T levels for mice over 6 weeks of treatment with injections twice per week (mean ± SD).

T enanthate induced elevated serum T levels
Levels of T were measured every week over the 6-week period
for T-treated and control mice. T levels (ng/mL, mean ± SD) in T-
treated female mice (<0.05) were comparable to controls (0.1 ± 0.1)
prior to starting T (Week 0). Levels were significantly different in
subsequent weeks following T injections between control mice (Week
1: 0.10 ± 0.07, Week 2: 0.2 ± 0.3, Week 3: 0.08 ± 0.02, Week 4:
0.07 ± 0.05, Week 5: 0.06 ± 0.01) and T-treated mice at twice weekly
T doses of 0.225 mg (Week 1: 7 ± 1, Week 2: 7 ± 4, Week 3: 8 ± 2,
Week 4: 10 ± 3, Week 5: 9 ± 4) and 0.45 mg (Week 1: 12 ± 2,
Week 2: 16 ± 5, Week 3: 15 ± 3, Week 4: 15 ± 5, Week 5: 13 ± 3)
(Fig. 1F).

T enanthate suppressed LH, minimally
changed FSH and increased AMH
Terminal hormones were collected 2 days following the final T injection.
Terminal LH levels (ng/mL, mean ± SD) in T-treated mice were
suppressed (0.225 mg at 0.045 ± 0.005, 0.45 mg at 0.05 ± 0.02)
as compared to control mice (0.4 ± 0.2) in diestrus/metestrus
(Fig. 2A, P < 0.05). Terminal FSH levels (ng/mL, mean ± SD) were
not significantly different for T-treated mice at the 0.225-mg dose
(5.1 ± 0.6), although they were statistically significantly higher in
T-treated mice at the 0.45-mg dose (5.4 ± 0.5, P < 0.05) when
compared to the controls (4 ± 1) (Fig. 2B). Of note, these FSH
levels were lower than the FSH levels observed for two control
mice sacrificed in proestrus/estrus, which were not included in the
analysis (Fig. 2B, open circles). AMH levels (ng/mL, mean ± SD) were
significantly increased in T-treated mice at both doses (0.225 mg
76 ± 15, 0.45 mg 82 ± 11) versus control mice (50 ± 8) (Fig. 2C,
P < 0.05).
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T enanthate increased uterine weight and
clitoral area
There was no significant difference between the increase in body
weight (g) for T-treated mice (0.225 mg 3.4 ± 1.1 g, 0.45 mg
4.0 ± 0.7 g) versus control mice (3.2 ± 0.8 g) over the 6-week
period (Fig. 3A). T enanthate also did not significantly increase
terminal liver weight (g) (normalized to terminal average of 22.5 g
mouse) after 6 weeks in T-treated mice (0.225 mg 1.11 ± 0.05 g,
0.45 mg 1.07 ± 0.08 g) as compared to control mice (1.02 ± 0.08 g)
(Fig. 3B). Terminal uterine weight (mg) (normalized to terminal
average of 22.5 g mouse) was significantly elevated in T-treated
mice at 0.225 mg (160 ± 49) as compared to control mice (85 ± 18)
(Fig. 3C, P < 0.05). Normalized uterine weight in T-treated mice at
0.45 mg (142 ± 40) was not significantly different from 0.225-mg
T-treated mice or controls (Fig. 3C). T-treated mice demonstrated
a significantly enlarged clitoral area (0.225 mg 12.2 ± 1.7 mm2,
0.45 mg 11.2 ± 1.6 mm2) (Fig. 3D and F—white triangle) as com-
pared to controls (5.5 ± 0.8 mm2) (Fig. 3D and E—white triangle)
(P < 0.05).

T enanthate minimally changed the
preantral follicle distribution
T-treated mice at 0.225 mg had a significant increase in the number
of primordial follicles (0.225 mg 135 ± 41) as compared to controls
(71 ± 15) (Fig. 4A, P < 0.05), while 0.45 mg (0.45 mg 99 ± 9) did
not differ significantly from controls or T-treated mice at 0.225 mg
(Fig. 4A). No differences were detected in primary follicle counts
(0.225 mg 24 ± 3, 0.45 mg 20 ± 4) as compared to control mice
(24 ± 6) (Fig. 4B) or for secondary follicle counts (0.225 mg 17 ± 3,
0.45 mg 16 ± 4) as compared to control mice (19 ± 3) (Fig. 4C).



A model of testosterone therapy in transgender men 2013

Figure 2 Terminal hormone levels. (A) LH, (B) FSH with open circles for mice in proestrus/estrus not included in calculations and (C) anti-
Müllerian hormone (AMH) levels for control and mice treated with T after 6 weeks of T enanthate at 0.225 and 0.45 mg twice per week (mean ± SD).

Figure 3 Terminal body measurements (mean ± SD). (A) Increase in body weight over 6 weeks, (B) terminal liver weight (normalized to
terminal average of 22.5 g mouse), (C) terminal uterine weight (normalized to terminal average of 22.5 g mouse) and (D) terminal clitoral area.
Increased clitoral size between (E) controls and (F) mice treated with T, with white arrowhead pointing to clitoral structure.

T enanthate increased atretic cyst-like late
antral follicles and prevented corpora
lutea formation
Representative histology for whole ovaries, antral follicles and atretic
cyst-like late antral follicles is shown in Fig. 5. T-treated mice did not
demonstrate differences in total antral follicle counts (0.225 mg 24 ± 3,
0.45 mg 22 ± 8) as compared to controls (18 ± 4) (Fig. 4D). T-treated
mice at 0.45 mg demonstrated increased atretic cyst-like late antral
follicles (5 ± 2) when compared to control mice (0.7 ± 0.4) (Fig. 4E,
P < 0.05). T-treated mice had an absence of corpora lutea (0.225 mg
0 ± 0, 0.45 mg 0 ± 0), which was significantly different than controls
(5 ± 2) (Fig. 4F, P < 0.05).

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Discussion
The above described mouse model mimics several reproductive
perturbations observed in transgender men on T therapy (Table I)
and therefore can likely be used for preliminary investigation of the
reproductive effects of T therapy given to transgender men. Due to
vaginal prolapse observed in the 0.90-mg group, and breakthrough
cyclicity observed in the 0.225-mg group, we propose that 0.45 mg T
enanthate injected subcutaneously twice weekly is the ideal dose for
the model. We selected subcutaneous T administration to parallel the
parenteral (intramuscular and subcutaneous) administration methods
commonly used for masculinizing hormone therapy in transgender
men (Hembree et al., 2017). Implants, such as those made from
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Figure 4 Follicle counts for every 10th section for primordial (A),primary (B),secondary (C),total antral (D) and atretic cyst-like
late antral (E) follicles as well as corpora lutea (F).

Figure 5 Perturbed histology in mice treated with T. Hematoxylin and eosin-stained control ovaries with corpora lutea (row 1) and T-treated
ovaries at 0.225 mg (Row 2) and 0.45 mg (Row 3) after 6 weeks of treatment (Columns 1 and 2, ×5, scale 500 μm). Antral follicles with oocytes
surrounded by several layers of cumulus granulosa cells from control (Row 1) and T-treated mice at 0.225 mg (Row 2) and 0.45 mg (Row 3) doses
(Column 3, ×20, scale 100 μm). Atretic cyst-like late antral follicles from control (Row 1) and T-treated mice at 0.225 mg (Row 2) and 0.45 mg (Row
3) (Column 4, ×20, scale 100 μm).

silastic tubing, are also commonly used for androgen administration
in animal models (Walters et al., 2012) and may warrant future study
in mouse models of masculinizing hormone therapy. Additionally,
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.

histological analysis suggests similar numbers of primordial, primary
and secondary follicles between control and T-treated mice. These
results suggest that T treatment may not affect overall ovarian reserve,
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Table I Comparison of reproductive changes seen in
transgender men given T therapy and in our mouse
model of postpubertal T therapy.

Reproductive effects of
postpubertal T therapy

Transgender
men with T

therapy

Mouse model
with T therapy

.....................................................................................
Acyclicity �a �
T in male range �b �
LH reduction �c �
Ovarian phenotype similar to
polycystic ovary morphology

�d �

Citations: a(Meyer et al., 1986; Grimstad et al., 2019), b(Hembree et al., 2017),
c(Spinder et al., 1989; Wierckx et al., 2014), d(Futterweit and Deligdisch, 1986;
Spinder et al., 1989). T, testosterone

and there is likely a pool of normal primordial follicles to recruit
once the more advanced, abnormal-appearing follicles have been
cleared.

Prior animal models have demonstrated changes in ovarian archi-
tecture and reproductive function in response to androgen adminis-
tration, usually in the context of PCOS. In PCOS models, however,
androgen treatment is typically initiated prenatally or in the prepubertal
period (Walters et al., 2012; Caldwell et al., 2014; van Houten and
Visser, 2014), which does not directly translate to postpubertal gender-
affirming hormone therapy. The historical paradigm for sex-steroid-
induced changes held that organizational (permanent) changes were
possible during development and activational (transient) changes took
place during adulthood. This framework has likely limited research
around changes induced by long-term sex steroid administration in
adults because of the assumption that persistent changes would not
occur (Arnold and Breedlove, 1985). Of the studies that have exam-
ined postpubertal androgen administration on reproduction, one study
notes that adult mice treated with dihydrotestosterone (DHT) stopped
cycling and had reduced fertility compared to controls (Ma et al.,
2017), but DHT is not used for masculinizing therapy in transgender
men. Another study treated adult female mice with T for 1 week
and demonstrated reduced mature oocyte production from super-
ovulation; however, the short treatment duration limits generalizability
(Yang et al., 2015). A model has been recently proposed to mimic
cross-sex T therapy; however, mice were ovariectomized prior to T
initiation, preventing analysis of reproductive changes (Goetz et al.,
2017). Several studies on malarial susceptibility have utilized adult
female mice treated with 0.90 mg T twice weekly (Benten et al.,
1997; Delić et al., 2010), but did not investigate reproductive changes.
Finally, although the description of the ovarian phenotype following T
therapy varies across the limited number of studies in transgender men,
most studies point to a polycystic ovary morphology-like presentation,
including reports of multiple cystic follicles similar to the increase in
atretic cyst-like late antral follicles seen in our model (Futterweit and
Deligdisch, 1986; Spinder et al., 1989).

Utilizing a mouse model of T therapy in transgender men has
limitations and may not perfectly mirror human physiology. In con-
sidering development of an animal model to mimic masculinizing T
therapy, genealogically, non-human primates are optimal, but they are
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cost-prohibitive, and their long reproductive life span and gestational
cycle limits their utility, particularly when studying effects on offspring
(van Houten and Visser, 2014). Sheep models have similar limita-
tions (Padmanabhan and Veiga-Lopez, 2013). Although polyovular,
rodents have been used extensively in studies of fertility and ovarian
function and are frequently used to model PCOS (Walters et al.,
2012), and rodent models can be capitalized upon prior to validating
key findings in non-human primates for human translation. Mice are
easy to handle and maintain, have a well-characterized reproductive
cycle, are relatively inexpensive and have a short generation time
and accelerated life span (van Houten and Visser, 2014). Importantly,
the follicles in the mouse ovary closely resemble those in the human
ovary, and many of the genes expressed in ovarian follicles are highly
conserved in mice and humans (Walters et al., 2012). Although they
differ from humans in that their ovarian differentiation occurs post-
natally (Smith et al., 2014), this difference should not be relevant to
studies of postpubertal ovarian function that are not examining in utero
insults.

In summary, we have reported the first mouse model mimicking T
therapy given to transgender men that allows for investigation of repro-
ductive outcomes. This model is simple and inexpensive to establish,
can be used in any mouse laboratory and allows for investigation of
reproductive phenotype with T cessation and comparative fertility in
controlled manner that is unethical to study in humans. Furthermore,
this model can provide a tool for researchers studying the effects of
masculinizing T therapy on other aspects of reproduction, other organ
systems and transgenerational effects. Furthering the understanding of
reproductive changes during masculinizing T therapy, and the reversibil-
ity of any observed changes, will hopefully lead to improved counseling
for transgender men considering fertility preservation or family building
in the future.
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