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Moclobemide-induced gynecomastia in rats
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ABSTRACT

AIM: To study the toxic effect of moclobemide on male
breast and to elucidate its mechanism of action.
METHODS : Routine histopathological analysis was used
to diagriose the effect of moclobemide ot male breast in
rats. Plasma concentrations of estrogen, androgen, and
prolactin were measured by a raticimmunometer and rela-
tive receptors of mammary gland tissue were detected im-
munohistochemically. RESULTS: After 180-d mo-
clobemide treatment, the presence of gynecomastia was
0.5, 5, 7710 rats in 0, 60, 240, and 600 mg/kg
groups, respectively.  After 30-d convalescence, only
one rat in 600 mg/kg group got the incidence of gyneco-
mastia. Serum prolactin concentration had a trend to de-
crease with increasing dose and prolactin receptors in
mammary gland were up-regulated. CONCLUSION;
Long-term treatment with moclobemide causes gyneco-
mastia in rats, which is reversible. The mechanism of
moclobemide-induced gynecomastia may be related to the
increase in prolactin receptors in mammary glands.

INTRODUCTION

Male breast carcinoma is rare, while the presentation
of a male patient with evidence of breast enlargement or
of a palpable lump is not uncommon'" . Tt has been re-
ported that approximately 85 % of male breast masses
were due to gynecomastia®’. Clinically, drug-induced
mammary enlargement is more frequent than other rea-
sons'®).  Disturbance in hormonal balance is regarded as
an important reason for gynecomastia™ .

Moclobemide | 4-chloro- N-[ 2-( 4-morpholinyl )-
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ethyi] benzamide | is a novel inhibitor of the enzyme
monoamine oxidase ( MAO) distinguished by the re-
versibility of its action and its predominant effect on
MAO-A"®) | Clinical trials have shown that the drug pos-
sesses antidepressant therapeutic efficacy comparable with
that of some tricyclic drugs®”. Moll et al concluded
that it was safe and efficient during a long-term treat-
ment!”) .

Cl
H
ShR

0

However a number of reports suggest that moclobe-
mide may cause hormonal inbalance as there is evidence
that moclobemide increased prolactin secretion in healthy
male volunteers®® . In another study, long-term treat-
ment with moclobemide increased cortisol secretion, but
had no influence on growth hormone, prolactin, testos-
terone, luteinizing hormone or follicle-stimulating hor-
mone'”. In rats, moclobemide treatment significantly
attenuated stress-induced plasma ACTH and corticosterone
levels. Hippocampal mineralocorticoid receptor and glu-
cocorticoid receptor levels were up-regulated( 10,

A study also confirmed that moclobemide could be
excreted in breast milk") . But there is no report docu-
menting the effect of moclobemide on male breast in hu-
man or in experimental animals to date. The objective of
the current investigation was to study the toxic effect of
moclobemide on the male breast and to observe its re-
versibility .

MATERIALS AND METHODS

Drugs and reagents Moclobemide was supplied
by Shanghai XinYi Pharmaceutical Factory. Antisera of
hormones, antiserum of prolactin receptor and ABC im-
munodetection kits were obtained from Larvin, DoKa and
Sino-American Biotechnology Co.
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Animal treatment Sixty-four male rats ( Sprague
Dawley, grade 1 , Certificate No 02-49-2, 6 wk, 130.2
g+16.9 g, from Shanghai SIPPR-BK Co) were select-
ed, divided into 4 groups, and treated with placebo, mo-
clobemide 60, 240, or 600 mg kg, respectively. Each
group contained 16 rais, 10 of them underwent mormal
180-d treatment and the rest were convalesced for other 30
d, atotal of 210 d. The drug or placebo was given once
aday at 8:30 am, po. Animal facilities were main-
tained wnder 12-h light/dark cycle (light on at 7:30
am), 22 €T =2 C and 50 % - 70 % relative humidity.
with food and water were available ad lib.

Routine analysis Blood and urine were collected
for routine analysis on d 180 or d 210. Hematological
examination was performed on a blood autoanalyzer
(Cobas Minos Stel, Roche Co). Serum and urine
chemistry was detected with a biochemistry autoanalyzer
{Type 700, Beckman Co) .

Systemic autopsy The rats were autopsied on d
180 or d 210. Heart, lungs, livers, spleen, kidneys, a-
drenals, stomach, testes, prostate, pituitary, and mam-
mary glands were removed, examined, and organ coeffi-
cients were counted.

Histopathological analysis  Each organ was
fixed in 10 % formalin, embedded in paraffin, sectioned
at 6 pm, stained with HE'?', and observed under light
microscopy. Hyperplastic, fibrous, and an intermediate
group with both hyperplastic and fibrous features was de-
termined as gynecomastja[ 13

Hormone detection Venous blood was collected
before autopsy for plasma hormone detection.  Specific
antisera (Larvin Biotechnology Co) weré. used in detect-
ing hormone concentrations and the detection was per-
formed on a radioimmunometer ( SN-695, Shanghai Insti-
tute of Nuclear Research, Chinese Academy of Sci-
ences) .

Immunohistochemical assay The experimental
methodology of this assay is described previously!').
Sections of mammary glands were stained with Avidin Bi-
otin Complex (ABC), then measured at 580 nin wave-
length with microspectrophotometer ( MPV-SP, LEICA
Co) to determine the prolactin receptor level by compar-
ing absorbance (A) at 580 nm of treatment groups with
the control group.

Statistice Data were processed with an analysis
program EPI 5 (Public Domain Software for Epidemiolo-
gy and Disease Surveillance). Within each group, a
paired ¢ test or chi-square test was used to determine

whether there was a significant difference. Differences
were considered statistically significant if the P valve was
less than 0.05 or (.01.

RESULTS

Systemic examination  After 180- or 210-d
treatment, no significant changes were found in routine
analyses of hematology, serum chemistry, and urine
chemistry.  Almost all organs; heart, lungs, livers,
spleen, kidneys, adrenal, stomach, testes, prostate, and
pituitary were in good condition and their organ coeffi-
cients were in normal ranges.

Mammary glands Histopathological analysis re-
vealed that mammary giand developed and proliferated in
180-d moclobemide-treated groups. The presence of gy-
necomastia was 50 % in 60 and 240 mg kg groups,
70 % in 600 mg/kg group (Tab 1}. After 30-d conva-
lescence, the incidence of gynecomastia decreased signifi-
cantly in 600 mg/kg group and disappeared in 60 and 240
mg/kg groups. The proliferated mammary glands and
mammary glands in control group are shown in Fig 1 A
and C.

Tab 1. Effect of moclobemide on male breast in rats.
AD: A 180-d treatmment with moclobemide or placebo;
WD: 30-d convalescence after 180-d treatment.
%P <0.05, P <0.01 ¢s control.

Dosage Administration { AD) Withdrawal (WD)

(mg/kg) 0 60 240 600 O G 240 X
Rats (n) 0 10 1 W 6 6 6
Hyperplasia () 0 s gb 0 0 0 1

Prolactin receptor The mammary prolactin re-
ceptor level increased significantly in moclobemide-treated
{240 and 600 mg/kg) groups, and recovered after 30-d
convalescence {Tab 2). The immunochemically stained
mammary glands are shown in Fig 1 B and D.

Hormone detection No change in the levels of
growth hormone, estrogen, testosterone, lhuteinizing hor-
mone or follicle-stimulating hormone was found, The
ratio of estradiol and testosterone was not affected as
compared with the control.  Serum prolactin concentra-
tion had a trend (Tab 3) to decrease in moclobermnide-
treated groups and was observed to be recovered after
convalescence .
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Fig1. Histopathological analysis [A and C) of mammary glands in mats. Immunohistochemical staining (B and D}
for prolactin receptor in mammery gland of male rats. {A] Control group placebo-treated for 180 d shows thick fatty

tissnes, few mammary lobes and intralobular ducts.
lactin receptors in placebo-treated group for 180 d.

= 33.
» 33.

(B) The mammary tissue shows weak staining for pro-
{C) 600 mg/kg group moclobemide-treated for 180 d

shows richly proliferated alveoll. = 132, (D} The mammary tissue shows strong staining for prolactin receptors in 600

mg/kg group for 180 4. x 132.

Tab 2. Effects of moclobemide on mammary prolactin re-
ceptors in male rats. AD: A 180-d treatment with mo-
clobemide or placebo, n=50; WD: 30-d comrvalescence af-
ter 180-d trestment, n=30. 2=xs. "P<0.05, P<0.01
s control.

Dosage Administration { AD) Withdrawal { WD)
{mg/kg) As am Asi un
0 0.10£0.03 0.099 + 0,020
60 0.10£0.03 0.10£0.03
240 0.122£0.04° 0.11£0.06
600 0.13 +0.05 0.12+£0.06
DISCUSSION

have been summarized by Carlson™®); hypogonadism;
neoplasm, such as adrenal tumors and tumors of the Ley-
dig cells of the testis; systemic diseases, such as renal

Teb 3. Effects of moclobemide on serum prolactin in
male rats. AD: A 180-d treatment with moclobemide or
placebo, n = 10; WD: 30-d comvalescence after 150-d
treatment, n=6, ¥+ 5. P<0.05 vs control.

Dosage Administration { AD) Withdrawal (WD)
{mg/kg) ug/L pg/L
(i} 5.19£0.26 4.99 £0.31
60 4.73£0.30 4.55 +0.33
240 4.61£0.21 4.08£0.21
600 4.13+0.33 3.8240.25

failure and hepatic disorders; drug-induced gynecomastia,
etc. In our study, disorders of livers, kidneys, testes,
pituitary, and adrenal were not found and gynecomastia

Gynecomastia is normal in three groups: newbomns,
in whom it is transient due to exposure to maternal estro-
gens; adolescents, who experience a transient condition
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in association with puberty; and elderly men, in whom it
is due to decreased androgenic activity!®). The rats se-
lected for this study were 6 weeks old and were terminally
examined at 30 or 34 weeks, which were not newborns,
adolescents or elderly rats.

Furthermore,  histopathological analysis confirmed
that mammary gland developed and proliferated in 180-d
moclobemide-treated groups. After 30 d of convales-
cence, few mammary hyperplasia was found remaining.
Because of the strictly temporal relation between the mo-
clobemide treatment and the onset of gynecomastia, we
suggest that the latter is induced by the drug.

The mechanism of moclobemide-induced gyneco-
mastia is not discussed in our study, but the study does
provide information relating to gynecomastia. Increase
in serum prolactin levels was not found in our study,
which is different from other antidepressant-induced gy-
necomastia’'® . In our opinion, prolactin receptors in
mammary gland increased in 180-d moclobemide treat-
ment and recovered after 30-d convalescence. This sug-
gests that moclobemide up-regulates the prolactin receptor
in mammary gland, which may play an important role in
gynecomastia.

Following conclusions can be thus drawn from this
study: long-term treatment with moclobemide causes gy-
necomastia in rats, which is reversible. The mechanism
of moclobemide-induced gynecomastia may be related to
an increase in prolactin receptors in mammary glands.
To our knowledge this is the first study documenting mo-
clobemide-induced gynecomastia. It is necessary to
study further the molecular and clinical toxicity of mo-
clobemide with regard to the male breast.
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