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ABSTRACT

INTRODUCTION

Background: About half of the cases of infertility in couples have been attributed to
male factor. Despite the claim in folklore medicine that trona (a sesquicarbonate or
hydrated carbonate of sodium) causes fetal loss, its effect on male reproductive
function has not been investigated. Aim: This study sought to provide scientific
evidence on the effect of trona on sperm characteristics, male reproductive hormones
and organs, and lipid peroxidation. Materials and Methods: Forty male Wistar rats of
comparable weights were used for the study. Rats were randomized into four different
groups. The control received 1 mL of distilled water orally, whereas those in groups 1,
2, and 3 (test groups) received orally, same volume of trona preparation corresponding
to 100, 200, and 400 mg/kg body weight, respectively, for 28 days. Body weight was
monitored throughout the study period, and at the end of the experiment, testicular
morphometry, sperm characteristic, reproductive hormones, and malondialdehyde
(MDA), an index of lipid peroxidation, were determined. Results: Sperm count,
motility, progressibility, and percentage of normal sperm were significantly decreased
in the trona-treated rats (P < 0.05). The percentage of abnormal sperm, luteinizing
hormone, follicle stimulating hormone, and MDA were significantly increased in the
treated rats (P < 0.05). Body weight, testicular morphometry, and testosterone level
were comparable across all groups (P > 0.05). Conclusion: The study showed that
trona has a dose-dependent deleterious effect on sperm characteristic. The
antispermatogenic effect of trona was associated with lipid peroxidation but not
testosterone.
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Trona, a sesquicarbonate or hydrated carbonate of

challenge with social sodium,””! is believed to have some effect on the

[nfertility is a major health
implications among couples of child-bearing age,
especially in the tropics where adoption has not fully
gained ground. Unlike the common belief in this area
that infertility is attributable to female factor, it has been
documented that 50% of primary infertility is due to male
factor."*! The common causes of male infertility include
but are not limited to genetic disorders, endocrine
abnormalities, immunological disorders and sperm
antibodies, disorders of testes, obstruction of the
reproductive tract, some systemic disorders, and
inflammatory conditions.”’ Some drugs and chemicals
have also been documented to cause deleterious effects
on male reproductive function.”**!
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reproductive function. Trona is commonly used as food
preservative, food flavor, as a drawing effect in some local
soups, and food tenderizer.'® It is popularly called kaun or
Kanwa. It has also been reported to play beneficial roles in
the management of cough, toothache, stomach pains, and
constipation.[6J

Trona is locally used for fertility control among women. Its
reproductive potential has been associated with its
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contractile effect on the uterus.!”! Despite its common use
in fertility control among women, there is no scientific
documentation to evaluate its effect on male reproduction.
This study thus evaluates the effect of trona on male
reproductive function.

MATERIALS AND METHODS

Laboratory animals

Forty healthy male Wistar rats of comparable weights and
ages (10 weeks +2) were obtained from the Animal House
Department of the institution. The rats were housed in
clean, stainless steel cages placed in well-ventilated room
conditions (temperature: 28-31°C, 12 h light—dark cycle,
humidity of 45-50%). They fed on pellets and water ad
libitum. The animals were allowed to acclimatize for 2
weeks. This study was carried out in accordance with the
guidelines of the institution, which is a modified form of
National Institute of Health on the Care and Use of
Laboratory Animal.'®!

Rats were randomized into four different groups. The control
received 1 mL of distilled water orally, whereas those in
groups 1, 2, and 3 (test groups) received orally same volume
of trona preparation corresponding to 100, 200, and 400 mg/
kg body weight, respectively, for 28 days. Body weight was
monitored throughout the study period, and at the end of the
experiment, testicular morphometry, sperm characteristic,
reproductive hormones, and malondialdehyde (MDA), an
index of lipid peroxidation, were determined.

Preparation of trona solution

Trona was grounded with mortar and pestle, and sieved.
Sample specimens was taken to the laboratory of Food
Science and Engineering of the institution for extraction
using lime and stored in a bottle under room temperature
until used. An amount of 200 g of trona was dissolved in 1
L of lime to give a concentration of 200 mg/mL. The
solution was reconstituted to give the required doses of
100, 200, and 400 mg/kg body weight. The method of
preparation and doses used in the study are as documented
in a previous study.'’

Hormones assay

Standard-assay kits for hormonal assay were used to
determine the testosterone, luteinizing hormone (LH),
and follicle stimulating hormone (FSH) levels. The
hormones were assayed in the serum of the animals
following the procedure outlined in the manufacturers’
instruction manual as described for testosterone, and LH,
and FSH.

Determination of body weight and testicular
morphometry

The body weights of the experimental animals were
determined and recorded every week throughout the
experimental period. After the experimental period,

animals were sacrificed and the testes were harvested to
determine the testicular weight, length, and width.

Semen analysis

Semen analysis was done as previously documente
The testes were removed along with the epididymis. The
caudal epididymis was separated from the testis and
lacerated to collect semen onto the microscope slide.!"!
Sperm characteristic was evaluated as described by Woode
et al. using 2.9% sodium citrate as buffer and 10 mL
phosphate buffer saline for sperm motility and count,
respectively."'?! Briefly, sperm motility was examined
under the microscope, and sperm count was carried out
using the improved Neubauer Hemocytometer and
calculated. Sperm morphology was done using two
drops of Walls and Ewas stain, and air-dried and
examined under the microscope. The normal sperm
cells were counted and the percentage calculated.
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Sperm viability was evaluated using the Eosin—Nigrosin
stain technique. A amount of two drops of the stain was
mixed with semen. A thick smear was prepared, air-dried,
and examined under microscope. Live/viable sperm cells
were unstained, whereas dead/nonviable sperm cells
appeared stained. The live and dead sperm were
counted and the percentage of each calculated.

Statistical analysis

The mean of six replicates + standard error of mean was
calculated for all values.!'”) Comparison between the
control and experimental groups were done using the
student ¢ test. Comparisons across all groups were done
using analysis of variance. Differences were considered
statistically significant at P < 0.05. All analyses were done
using Statistical Package for Social Sciences.

RESULTS

Body weight changes and testicular morphometry were
comparable in all groups [Figures 1 and 2].

Body weight (g)
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Figure 1: Effect of graded doses of trona on body weight. *P<0.05 vs
others



Ajayi and Akhigbe: Antispermatogenic mechanism of trona

N
(S

-

° -
o n =

AlEacylafisia
Testicular weight (g) Testicular length (cm) Testicular width (cm)

Testicular morphomet
@Control  ®100mgkg 0200mgkg ©0400mgkg

Figure 2: Effect of graded doses of trona on testicular morphometry.
Bars carrying same letters, a, as controls on each variable are statistically
not different at P<0.05

Testicular morphometry (per
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Figure 3 shows that the sperm count, sperm progressibility,
and normal sperm were reduced in the treated groups when
compared with the control; however, these indices were
comparable in all the treated groups. On the other hand,
abnormal sperm were increased in the treated groups.
Sperm motility was decreased in the treated groups in a
dose-dependent pattern.

Serum testosterone level was similar in the treated groups
and control. However, serum FSH and LH levels were
raised in a dose-dependent pattern in the treated groups
[Figure 4]. Similarly, serum MDA was raised in the same
pattern across the treated groups [Figure 5].

DiscussioN

Despite the social implications of infertility which is a
major problem among couples, it remains a neglected
reproductive health issues. This is probably due to its
nonlethal effect. Anecdotal evidence also shows that
when concerns are raised about infertility, male factor
which accounts for half of the causes is yet neglected. This
could be associated with male chauvinism. Many
environmental and biochemical factors are involved in
male and female reproduction.!'*! Factors that play a role
in fertility control certainly cause infertility in couples who
require conception. The effect of trona, which is
commonly used for fertility control in women, on male
reproduction, has not been scientifically documented. A
better understanding of the effects and associated
mechanism of trona on male reproduction would be
necessary to improve infertility management.

Findings from this study clearly showed that trona did not
have any deleterious effect on testicular morphometry and
body weight. However, it led to a significant reduction in
sperm count, motility, progressibility, and percentage of
the normal sperm. These changes were comparable in all
treated groups except sperm motility which reduced dose-
dependently.

The endocrine system is an integral part of the normal
functioning of the reproductive system. This involves the
hypothalamic—pituitary—gonadal axis."'* The hypothalamus
produces LH-releasing hormone which stimulates the
production of gonadotropins, LH, and FSH from the
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Figure 3: Effect of graded doses of trona on semen analysis. Bars
carrying same letters, a, as controls on each variable are statistically not
different at P<0.05
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Figure 4: Effect of graded doses of trona on male reproductive
hormones. Bars carrying same letters, a, as controls on each variable
are statistically not different at P<0.05
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Figure 5: Effectof graded doses of tronaon malondialdehyde (MDA). Bars
carrying same letters, a, as control are statistically not different at P<0.05

pitvitary  gland."*'> In males, LH stimulates the
interstitial cells of the leydig to produce testosterone,
whereas FSH stimulates sperm maturation in the
epididymis."*'® In a normal functioning system, a low
testosterone would cause a rise in gonadotropins.!”
Astonishingly, serum levels of FSH and LH increased with
trona treatment, but testosterone remained comparable with
the control group. However, MDA, an index of lipid
peroxidation, rised with trona treatment. This infers that
antifertility effect of trona is not associated with
testosterone level but with lipid peroxidation.

It has been well documented that lipid peroxidation play arole
in infertility either by causing testicular damage, impairing
spermatogenesis, or causing direct damage to the sperm
cells.[101>-171 Although trona did not cause a significant
damage on testicular morphometry, its deleterious effect
on sperm characteristics might be explained by the trona-
induced lipid peroxidation. This is in consonance with
previous documentation that lipid peroxidation causes
oxidative injury to the fatty acid-rich testicular
membrane.'*">"® Lipid peroxidation has also been
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reported to cause germ cell death.!'>'®! This finding also
complements the report of Ajiboye et al. that documented that
trona exhibited its toxic effect by depleting the antioxidant
systems and increasing the risk of generated oxidants
attack."”’

Alawa et al. reported the isolated chemical constituents of
trona as high amounts of sodium and calcium ions and low
iron, potassium, magnesium, zinc, manganese, carbonates,
sulphate, bicarbonates, and chloride ions.!”! The potential of
trona to cause lipid peroxidation and consequent poor sperm
quality might be attributed to its chemical constituents.

In conclusion, this study demonstrated that trona has a
dose-dependent deleterious effect on sperm characteristic.
The antispermatogenic effect of trona was associated with
lipid peroxidation but not testosterone.
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