
Introduction. Scientific papers of the last
decade describe a noticeable decrease in sper-
matogenic function in men from different
regions of the world [1, 2]. Among the etiolog-
ical factors that are the cause of this situation
an important role is played by pharmaceuti-
cals. A significant number of drugs have been
studied to determine their effect on spermato-
genesis and spermatozoa parameters. It is
noted that the effect of pharmaceutical sub-
stances (except for cytotoxic drugs) is usually
reversible upon termination of treatment. The
list of drugs with possible gonadotoxic activity
includes antihypertensive vasodilator minoxi-
dil [3]. The mechanism of its adverse effect on
male fertility is probably related to the general-
ly recognized ability of calcium channel block-
ers to reduce spermatozoa viability and motil-
ity as a result of modified transmembrane cal-
cium movement, as described in vitro experi-
ments [4].

At the moment, in modern trichology
minoxidil containing lotions are recommend-
ed as the most effective means of combating
androgenic alopecia [5, 6]. They belong to the
over-the-counter group of drugs and are often
positioned by manufacturers as “medical cos-
metics”. Becausemost men with various forms

of alopecia feel a certain psychological barrier,
they do not seek medical help, but seek solu-
tions to their problem outside medical facili-
ties. Furthermore, for those suffering from
alopecia, to significantly improve hair growth a
long-term use of lotions of at least 4-6 months,
is recommended, and to maintain the effect, it
is recommended to continue using them indef-
initely [7, 8, 9]. This situation contributes to
the uncontrolled use of lotions containing
minoxidil; therefore, trichologists cannot con-
trol the regimes and doses and record possible
side effects. The presented data is the basis for
the understanding of safety of minoxidil con-
taining lotions for male reproductive system.

It should be noted thatandrogens are the
main hormonal regulators of hair growth [10].
According to Sato et al. [11] minoxidil in
human dermal cell culture is able to increase
the activity of enzymes involved in androgen
metabolism. Later it was found that skin cells
are able to synthesize androgens from the pre-
cursors of the gonads or adrenal glands, and
enzymes involved in skin steroidogenesis are
involved in normal or pathological processes
[12]. Therefore, the use of minoxidil contain-
ing lotions can lead to disruption of biochemi-
cal regulatory processes that are associated
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with hormonal balance in the body.
Confirmation of this assumption can be found
inpublications of recent years, where a nega-
tive effect of minoxidil on male reproductive
system is described [13].

The Aim of the Research. To study the
organometric parameters of the testes, their
paradidymis and the functional parameters of
spermatozoa in mature ratsunder the topical
effect of a 10% minoxidil containing lotion.

Methods and Materials. The experimental
work was performed on 20 white outbred male
rats. The animals were on a standard diet and
drinking ration. All rats were in an active
mature state.

The experimental work with animals was
performed in accordance with the national
“General ethical principles for experiments on
animals”, which are consistent with the provi-
sions of the “European Convention for the
Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes”
[14].

Rats were divided into two groups – the
control and the experimental one, ten animals
in each. A solvent – ethyl alcohol was applied
on control animals, 10% minoxidil containing
lotion – on experimental animals. In 71 days
from the start of the experiment, rats were
weighed and removed from the experiment by
decapitation under ether anaesthesia. The
choice of the time framework of the experi-
ment was determined by the need to complete
at least one cycle of spermatogenesis. The full
cycle of development of spermatozoa in rats is
48 days; the passage through the canals of the
epididymis lasts for about 4 weeks[15].

The internal organs of the reproductive sys-
tem were removed as a single organ complex
and carefully prepared [16]. An external exam-
ination of the gonads was performed to detect
circulatory disorders, inflammatory changes,
dystrophy (atrophy) and abnormalities.
Thetestes and their epididymis were then
weighed,and theirlinear dimensions (length,
width) were included as the biometric parame-
ters of the testes. The relative weight of testes
and epididymis in relation to body weight 
(in %) was calculated.

In order to study the functional state of
spermatozoa a suspension obtained by longitu-
dinal section of the epididymis, followed by
their extraction for 2 minutes in 10 ml of saline
heated to 37°C, was used.

To determine the total number of spermato-
zoa, a suspension of epididymis in saline, a
WBC count pipette and Goryaev chamber
were used.

The number of abnormal spermatozoa was
counted under a light microscope with a mag-
nification power of ×400. A spermatozoon was
considered morphologically abnormal if at
least one of its parts (head, middle part or tail)
had structural abnormalities visible under a
light microscope.

The functional state of spermatozoa was
examinedaccordingto the following parame-
ters: duration of motility, determination of the
relative number of live spermatozoa, their via-
bility in chemical solutions that meet physio-
logical conditions (acid and osmotic resist-
ance) and respiratory rate (redox processes) in
the test with methylene blue [17].

Analysis and processing of the study results
was performed using a computer system
Microsoft Excel 7.0. The normality of the dis-
tribution was checked using the Shapiro-Wilk
test. The significance of the differences of the
mean values for the samples with parametric
distribution was evaluated using the Student’s t
test. When comparing indicators, the distribu-
tion of which did not comply with the law of
normality, the Mann-Whitney U test was used
in two independent groups. Parametric data
are described by mean value (M) and standard
deviations (SD); nonparametric – using the
median (Me) and quartiles. The critical level
of significance in testing statistical hypotheses
was taken as p ≤ 0.05 [18].

Results and Discussion. Percutaneous appli-
cation of the 10% minoxidil containing lotion
did not cause intoxication and mortality in
experimental animals throughout the experi-
ment; the phenomena of skin irritation were
not detected.The weight of the experimental
rats was 266 ± 20.25 g and had no significant
differences compared to the controlones.

A significant decrease in organometric
parameters of the testes and epididymis was
observed in animals of the experimental group
(Fig.). The average of 12% (p < 0.05) decrease
in testicular weight and mass coefficients com-
pared to animals of the control group and ref-
erence values occurred [19]. The mass of seminal
epididymis in animals of the experimental group
decreased by 13.29% (p < 0.05), their mass coef-
ficients decreased by 12.08% (p < 0.05) com-
pared to the control group. The sizesofthe
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testes in animals of experimental group were
also 12% lower than that of the animals in the
control group.

Thus, it was found that under the conditions
of 72-day percutaneous application of 10%
minoxidil containing lotion there are certain
changes in the organs of the reproductive sys-
tem, which are manifested by a decrease in the
mass of testes and epididymis, as well as a
change in organs’ linear size. These changes
indicate a decrease in the secretory function of
these organs.

The results of the study of the epididymal
suspension showed that the 10% minoxidil
lotion under these experimental conditions
does not cause statistically significant changes
in the production of gametes. Microscopic
examination of spermatozoa morphological
features revealed, along with normal cells, sin-
gle pathological forms, which occurred with
the same frequency in rats of the experimental
and control groups (Table 1).

Indicators that indirectly demonstrate the
energy capabilities of spermatozoa (the nature of
motion activity, duration of movement) and
their resistance to changes in the environment –
osmotic and acid resistancewere studied 
(Table 2).

Spermatozoa viability has not changed sig-
nificantly. At the same time, the total time of
motion activity of gametes after exposure to
10% containing minoxidil lotion has statisti-
cally significantly shortened in research
groups. Activation of spermatozoa motility is a
calcium-dependent process, which requires a
balance of the calcium content of the extracel-
lular space and internal depots [20]. As men-
tioned above [4], minoxidil is actively involved
in the functioning of ion pumps and channels.
Thus, interference in the transmembrane
transportation of calcium may be the basis for
the mechanism of its negative impact on the
motility of gametes.
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Fig. Macrometric parameters of white rats under the influence of 10% minoxidil containing lotion 

Note * - the differences are statistically significant compared to the control at < 0.05
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Indicators Indicators Experimental group

1 2 3
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Spermatozoa motility, min 63.5 [48.5; 75.5] 50.9 [39.0; 63.0] *
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ТОПІЧНИЙ ВПЛИВ ЛОСЬЙОНУ ІЗ ВМІСТОМ МІНОКСИДИЛУ НА МОРФОФУНКЦІОНАЛЬНІ ПОКАЗНИКИ
РЕПРОДУКТИВНОЇ СИСТЕМИ ЩУРІВ-САМЦІВ

В.А. Туркіна, Н.Є. Чемодурова, О.І. Грушка, Г.В. Призиглей
Львівський національний медичний університет імені Данила Галицького, м. Львів, Україна

РЕЗЮМЕ. Вступ. Значної уваги в усьому світі викликає проблема алопеції, для лікування якої рекомендовано використан-
ня безрецептурних засобів – лосьйонів із вмістом міноксидилу. Їх споживачі через певні психологічні застереження рідко
звертаються до медиків. Отже, це сприяє безконтрольному використанню засобів, а фіксація їхніх побічних ефектів стає
неможливою. У літературі з’являються поодинокі повідомлення щодо впливу лосьйонів із вмістом міноксидилу на фертиль-
ність у чоловіків.
Мета. Встановити органометричні показники сім’яників та їхніх придатків і функціональні параметри сперматозоїдів у
статевозрілих щурів при топічному впливові лосьйону із вмістом 10% міноксидилу.
Методи. Аналітичні, токсикологічні, статистичні.
Результати. Встановлено, що в умовах 72-денного перкутанного нанесення лосьйону із вмістом 10% міноксидилу відбу-
ваються зміни в органах репродуктивної системи, які проявляються зниженням маси сім'яників і епідидимусів, а також
зміною лінійних розмірів органів у бік зменшення. Загальний час рухової активності статевих клітин після впливу лосьйону
із вмістом 10% міноксидилу має статистично достовірне зниження, також спостерігалась загальмованість активності
окисно-відновних процесів у 6 разів у щурів експериментальної групи порівняно із контрольною.
Висновки. Враховуючи отримані дані та безконтрольне і довготривале застосування лосьйонів із вмістом 10% міноксидилу
чоловіками репродуктивного віку, необхідне поглиблене вивчення його гонадотоксичних ефектів в експериментальних умо-
вах у комплексі із епідеміологічними дослідженнями серед пацієнтів, що використовують дані лосьйони.
Ключові слова: міноксидил, гонадотоксичність, статевозрілі щури.

ТОПИЧЕСКОЕ ВЛИЯНИЕ ЛОСЬОНА, СОДЕРЖАЩЕГО МИНОКСИДИЛ НА МОРФОФУНКЦИОНАЛЬНЫЕ 
ПОКАЗАТЕЛИ РЕПРОДУКТИВНОЙ СИСТЕМЫ КРЫС-САМЦОВ

В.А. Туркина, Н.Е. Чемодурова, О.И. Грушка, А.В. Призиглей
Львовский национальный медицинский университет имени Данила Галицкого, г. Львов, Украина

РЕЗЮМЕ. Введение. Пристальное внимание во всем мире вызывает проблема алопеции, для лечения которой рекоменду-
ется использование безрецептурных средств – лосьонов с содержанием миноксидила. Их потребители из-за определенных
психологических предрассудков редко обращаются к медикам. Потому эти средства бесконтрольно используются, а фик-
сация их побочных эффектов становится невозможной. В литературе появляются единичные сообщения о влиянии лось-
онов, содержащих миноксидил, на фертильность у мужчин.
Цель. Установить органометрические показатели семенников и их придатков, а также функциональные параметры
сперматозоидов у половозрелых крыс при топическом воздействии лосьона, содержащего 10% миноксидила.
Методы. Аналитические, токсикологические, статистические.
Результаты. Установлено, что в условиях 72-дневного перкутанного нанесения лосьона с содержанием 10% миноксидила
происходят изменения в органах репродуктивной системы, проявляющиеся снижением массы семенников и эпидидимусов,
а также уменьшением линейных размеров органов. Общее время двигательной активности половых клеток после воздей-
ствия указанного лосьона статистически достоверно снижено, также замедлялась активность окислительно-восстано-
вительных процессов в 6 раз у крыс экспериментальной группы по сравнению с контрольной.
Выводы. Учитывая полученные данные, бесконтрольное и длительное применение лосьонов с содержанием 10% миноксиди-
ла мужчинами репродуктивного возраста необходимо углубленное изучение его гонадотоксических эффектов в экспери-
ментальных условиях в комплексе с эпидемиологическими исследованиями среди пациентов, использующих данные лосьоны.
Ключевые слова: миноксидил, гонадотоксичность, половозрелые крысы.
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