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Attenuation of Potassium Bromate-induced Infertility by
African Locust Bean (Parkia Biglobosa)Seed

ABSTRACT

Background: Parkia biglobosa seed has been reported to enhance sperm quality. Thus, this study
sought to assess its ability in attenuating KBrOz-induced sperm abnormalities.

Methodology: P. biglobosa was extracted with soxhlet extractor with ethanol as.the:solvent. Twenty-four
adult male Wistar rats were acclimatized under laboratory conditions “and were randomly
grouped into A, B, C and D. Group A was given distilled water orally, Animals in:groupsB, C and D were
administered 100 mg/kg body weight of potassium bromate, but groups.C and D were also treated with
100 and 200 mg/kg body weight of P. biglobosa respectively. Both potassium bromate and P. biglobosa
were freshly prepared on daily basis and administered to rats:by oral:gavage. After 28 days of treatment,
the animals were sacrificed under mild diethyl ether anaesthetization 24 hours after cessation of |ast
treatment. The cauda epididymis were separated from both testes and tinged with 2 mL of normal saline

any other tissue contamination. This suspension.was used for the determination of the sperm parameters.

Results: Exposure of animals to 100 mg/kg body weight.of KBrO; significantly reduced sperm count,
sperm motility, sperm viabilityand seminal pH but elevated sperm morphology when compared with
animals in the control group at p<0.05::These perturbations were attenuated by 100 and 200mg/kg body
weight of P. biglobosaseed extract in a dose-dependent manner.

Conclusion: The result of this study showed that potassium bromate induced abnormalities in sperm cells
of treated animals, and seed extract of P. biglobosa attenuated these abnormalities in a dose-dependent
manner. This pharmacological study is:a useful tool for further drug development from the natural plant
products.
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1. INTRODUCTION maintaining homeostasis, reproduction, and

development by interfering with blood hormone

In many:nations around the world, male infertility
is steadily rising [1,2]. Infertility among men has
reportedly increased to 12% in the USA,
according to Louis et al. [3]. Numerous studies
have linked exposure to endocrine disrupting
chemicals (EDCs), particularly chlorinated
compounds that are thought to cause poor
sperm quality in males, to the fall in male fertility
[4,5]. The EDCs are exogenous substances that
disrupt the body's normal processes for

synthesis, secretion, transport, metabolism,
binding, and removal [6]. The nuclear and non-
nuclear hormone receptors for androgen,
estrogen, progesterone, thyroid, and retinoid as
well as for nuclear & non-nuclear and
neurotransmitter receptors are also thought to
be affected by the EDCs [5].

Sequel to digitalization, men now spend a lot of
time using laptops in their jobs and are exposed
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to radiation from these devices, both of which
may have an adverse influence on their ability to
conceive [7,8]. The ability to have a fulfilling and
safe sexual life as well as reproduce, and the
freedom to choose whether and how frequently
to do so are all dependent on good reproductive
health among people [9].

The halide family of elements, which also
contains fluorine, chlorine, and iodine, includes
bromides as a member. It is well known that the
bromides bind to the same receptors utilized to
absorb iodine and interfere with the activity of
thyroid hormones, resulting in a low thyroid
status [6]. Therefore, bromides can be
categorized as an EDC. Due to its oxidizing
qualities, potassium bromate (KBrOs), a member
of the bromides group, is employed in the
maturation of flour and has been utilized as a
dough conditioner in the bread-making process
for more than 50 years. For the time being, the
WHO, Joint FAO/MWHO Expert Committee on
Food Additives has suggested a maximum level
of 75 ppm of KBrO3 for treating flour, provided
that baking items made from such treated flour
have minimal residues of KBrO3 [10]. According
to the same guidelines as for WHO, the:level in
Japan has been set at 30 ppm. Although KBrOjz
was removed from the list of approved food
additives in Canada in 1994, it continued to be
identified as an impurity in food packaging
sheets [11]. In analytical chemistry, KBrO3 has
also been introduced, as an oxidizing agent, a
main standard; and “a brominating agent.
Additionally, the sectors of barley, cosmetics,
and water filtration employ KBrOs;. KBrO; has
been labeled “as. “potentially carcinogenic in
numerous animal experiment studies.
Unfortunately;. KBrO; is carelessly utilized as a
bread conditioner in less developed nations like
Nigeria in order to increase bakeries' profitability
[12,13].

The development and documentation of helpful
medicinal plants have been facilitated by the use
of herbs and spices in culinary practices [14,15].
The use of herbal remedies and natural products
in healthcare has regained popularity across the
globe [16]. Numerous studies on the efficacy of

herbal extracts in the treatment of human
ailments have been conducted in Africa and
approved for usage [16,17]. This interest in
medicinal plants may be explained by the known
side effects of some conventional medications,
their high cost, and the introduction of less
expensive traditional medicine or alternative
medicine therapies in [undeveloped and
developing nations [18]. While residents of big
African towns engage in the use of both modern
medicine and herbs, rural ‘dwellers in some
African communities rely primarily on" herbs for
the treatment of various illnesses [19]. African
locust beans are one of these frequently utilized
herbs (Parkia biglobosa). P. biglobosa is a plant
from the Leguminosae family that may be found
in West Africa's:tropical and semi-arid regions,
mainly in. Nigeria's ‘middle belt and southwest
[20]. Due toiits high protein, lipid, vitamin, tannin,
and.. mineral content, P. biglobosa contains
leguminouspods with a tough pericarp; the
seeds are.used as a food condiment and as an
alternative to meat [21]. P. biglobosa pods can
be harvested and processed into a fermented
food item called in the Yoruba, Hausa, and Igho
languages as i dawadawa," and "ogili,"

iru,
respectively. The fermented pods can be used
as a protein supplement because they contain
about 40% protein, 32% fat, 24% carbohydrate,
and vitamins [22]. There have been suggestions
that P. biglobosa can improve fertility by
improving the quality of male sperm due to its
rich nature and popular use in Nigeria [23]. It is
possible that this hypothetical study on P.
biglobosa's  sperm profile  effectiveness
contributed to perceptions of its rising patronage
in Nigeria. A recent study by Obeten et al. [24]
showed that P. biglobosa seed enhanced sperm
quality. Thus, this study sought to assess its
ability in attenuating KBrOs-induced sperm
quality destruction.

2. MATERIALS AND METHODS

2.1 Collection and Extraction of Parkia

biglobosa

P. biglobosa (African locust bean) seed was
purchased from a local market at Orita-
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then a mechanical blender (Moulinex) was used
to grind them into powder. According to the
procedures outlined by Airaodion et al. [25,26],
the extraction was carried out using a soxhlet
device with ethanol as the solvent.

2.2 Animal Treatment

The experiment involved twenty-four (24) mature
male Wistar rats (Rattus norvegicus) weighing
between 140 and 160 g. Before the experiment
began, they were acclimated for seven (7) days
in a laboratory setting. The rats were kept in
wire-mesh cages with unlimited access to water
and commercial rat food. The animals were
housed in |conventional and
humidity settings with 12-hour light/dark cycles.
The Declaration of Helsinki and the regulations
set forth by the Committee for the Purpose of
Control and Supervision of Experiments on
Animals were followed in the conduct of this
investigation. Additionally, animal experiments
were conducted in compliance with NIH protocol
[27]. They were assigned to groups A, B; C, and
D at random. Oral distiled water = was
administered to group A as the normal control.
Animals in groups B, C and D were administered
100 mg/kg body weight of potassium bromate,
but groups C and D were, also treated with 100
and 200 mg/kg body: weight of P. biglobosa
respectively. Rats received daily doses of freshly
produced potassium bromate and. P. biglobosa
by oral gavage for.28 days. Twenty-four hours
after the_last  treatment, the animals were
sacrificed while:being lightly sedated with diethyl
ether. The cauda epididymis were separated
from both testes and tinged with 2 mL of normal
saline then teased the cauda epididymis of each

metallic net to avoid any other tissue
contamination. This suspension was used for
the determination of the sperm parameters.

2.3 Analyses  of
Characteristics

Epididymal Sperm

2.3.1 Sperm Motility and Count

by making small cuts in the cauda epididymis
and placed in 0.05 M phosphate buffered saline
(pH 7.4). Sperm content and sperm motility were
assessed in sperm suspension. Any type of
flagellar or head movement, as well as the slow
and quick movements of spermatozoa (also
known as progressive movements), were used
to calculate the percentage of mobility. A
Neubauer hemocytometer “was utilized to
calculate the sperm count.

2.3.2 Sperm Viability

Eosin/nigrosin  staining. was _utilized for the
determination. of * sperm viabilty. On a

using.a ratio.of one drop of fresh semen to two
drops of staining agent. On a different slide, a
smear. -was applied and allowed to dry.
Spermatozoa with damaged membranes and
unstained :spermatozoa were counted at a
magnification of 3100. According to Eliasson's
research [29], the proportion of undamaged cells
correlated with sperm viability.

2.3.3 Sperm Morphology

The procedure outlined by Airaodion et al. [30]
was used to determine the morphology of the
sperm. To determine the anomalies in
spermatozoa, sperm suspension was stained
with eosin, and smears were produced on
slides, dried by air, and made permanent. With
an oil immersion objectve and x100
magnification, the slides were examined under
the microscope. Spermatozoa that were
morphologically aberrant were enumerated, and
their proportion was calculated.

,,,,,,, 2.3.4 Determination of Seminal.pH...............

According to the procedure outlined by
Airaodion et al. [31], the pH of the seminal
solution was measured using pH paper with a
range of 6.0 to 10.0. A drop of the material was
uniformly distributed on the pH paper after being
fully mixed. After roughly 30 seconds, the
impregnated zone's color became consistent,
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and the color was compared to the calibration
strip to determine the pH, with the matching
value being recorded.

24 Statistical Analysis

The results are presented as the mean =+
standard deviation. One-way Analysis of
Variance (ANOVA) and Tukey's test were used
to determine the degree of homogeneity among
the groups. P values 0.05 were taken into
consideration as statistically significant for all
analyses, which were performed using Graph
Pad Prism Software.

3. RESULTS

Exposure of animals to 100 mg/kg body weight
of KBrOj; significantly reduced sperm count (fig.
1), sperm motility (fig. 2), sperm viability (fig. 3)
and seminal pH (fig. 5)but elevated sperm
morphology (fig. 4) when compared with animals
in the control group at p<0.05. These
perturbations were attenuated. by 100 and
200mg/kg body weight of P. ‘biglobosaseed
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Fig. 1: Effect of Parkiabiglobosa seed extract on the Sperm Count of Potassium bromate-induced
Male Rats
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Fig. 2: Effect of Parkiabiglobosa seed.extract on the.Sperm Motility of Potassium bromate-induced
Male Rats
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Fig. 3: Effect of Parkiabiglobosa seed extract on.the Sperm Viability of Potassium bromate-
induced Male Rats
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Fig. 5: Effect of Parkiabiglobosa seed extract on'the Seminal pH of Potassium bromate-induced
Male Rats

4. DISCUSSION

Food additives are one of the biggest issues
facing the food business today [13]. The short-
and long-term genetic and toxic consequences
of all food additives should be tested because
they have not yet been adequately controlled.
These appear to be of crucial importance to
human health as a result of the daily
consumption of food additives through food,
which can build in the body over the course of a
lifetime due to the extremely lengthy exposure
[32]. Numerous investigations have shown that
KBrOz has genotoxic and carcinogenic effects in
both experimental animals and human. A variety
of short-term genotoxicity testing methods are
currently being employed to assess the
genotoxic harm caused by KBrOjz [33]. Products
from medical plants are abundant in secondary

metabolites and therapeutic essential oils, which
study the therapeutic effect of different medicinal
plants as natural antioxidants to treat chronic
diseases [34] as DNA damage, mutagenesis,
and carcinogenesis. Semen analysis and
testicular biopsies are standard laboratory
procedures used to evaluate male fertility. Male
infertility has been shown to be caused by
semen motility, vitality, and morphology [35], in
addition to other factors such as malnutrition,
genetic abnormalities, and serious sickness,
among others [36]. Another study found that
most men are either too shy or ashamed to visit
a clinic for proper medical consultations, so they
instead turn to herbal or plant-based
formulations for self-medication [37]. As a result,
only a small percentage of men seek proper
medical treatment to definitively resolve their
infertility issues. The spermatozoa morphology



test is an accurate way to assess the
genotoxicity and germ cell toxicity of various
African locust bean on KBrOs-induced sperm
morphology mutation in male rats was
evaluated. According to the study's findings, as
shown in figs. 1 through 3, KBrO; significantly
(p<0.05) decreased sperm count, motility, and
viability when compared to the control group.
According to reports, treating animals with
potassium bromate caused a noticeably
increased level of free radical activity in the
testicles and other bodily tissues [38,39].
Carcinogenesis may result from the unchecked
generation of free radicals [40,41]. Reduced
sperm count, motility, and morphology are just a
few examples of the reproductive dysfunction
brought on by the alteration in sperm
characteristics [42]. According to a related study,
adding KBrO; to drinking water inhibited the
growth of growing rats, which in turn led to lower
testicular and epididymal weights [43]. However,
these disturbances were alleviated when rats
were given KBrO; and 100 mg/kg and 200
mg/kg of P. biglobosa at the same time.
According to a recent study by Ezirim et al. [38],
the antioxidant capacity of P. biglobosaseed
extract allowed it to potentiate KBrOs-induced
testicular oxidative stress. Following the findings
of another, sperm motility and viability increased
at a dose of 300 mg/kg body weight of P.
biglobosa extract, but decreased at a dose of
500 mg/kg [24]. This shows that a low dose of P.
biglobosa may improve reproductive health by
enhancing sperm motility. This outcome backs
up Udo-Affah et al. [44]'s observation that mice
subjected to P. biglobosa's extract exhibited
significantly improved sperm motility. This rise
was noted, and it was linked to the extract's high
iron concentration. Sperm vitality is the
percentage of healthy, live sperm found in the
semen [45].

Sperm morphology is a significant and accurate
predictor of the toxicity of chemicals on
reproductive system cells [46]. They provide a
clear indicator of the caliber of sperm production
in chemically treated experimental animals since
they can be utilized to assess spermatogenic

damage, fertility, and heritable genetic
abnormalities [47]. Genotoxic chemicals have
the ability to affect the normal course of

gametogenesis, which could result in changes to
the shape of sperm cells. This process is not
autonomous and is governed by intricate
mechanisms that are polygenically controlled. A
suitable indication of genetic damage may be
any qualitative or quantitative change in the
aforementioned trait that can be linked to
dietary, pharmaceutical, or environmental
alterations [48]. In the current study, the
consequences of giving male rats dosages of
potassium bromate, a dietary additive, were
examined in terms of morphological changes in
sperm cells. According to our findings,
compared to the control group, potassium
bromate supplementation significantly increases
sperm morphological abnormalities (Fig. 4).
These results corroborated those from Elhaddad
et al. [32], who found that treatment of animals
with KBrO; affected the number and motility of
epididymis sperm and increased the incidence
of defective sperm. This demonstrates how
artificial food additives may have an impact on
reproductive health. The impact of KBrO; on
sperm  morphology was lessened by
administering P. biglobosa seed extract at doses
of 100 and 200 mg/kg body weight.

Genetic damage may manifest as defective
sperm or other phenotypic manifestations during
the process of spermiogenesis if the pre-meiotic,
meiotic, or post-meiotic spermatogenic cells are
exposed to a mutagenic substance that
interferes with DNA. A complicated array of
morphological and metabolic processes is
involved in the production of sperm heads.
Sperm may grow abnormally during the
spermiogenesis process. Small deletions or
point mutations are the most plausible causes of
sperm head defects [48,49]. Additionally, it was
thought that an aberrant chromosome was the
cause [50]. Two other investigations [51, 52]
found that variations in testicular DNA or
physiological, cytotoxic, or genetic causes might
cause abnormalities in sperm heads, which
would then impair the differentiation of
spermatozoa [53].
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The seminal pH represents the harmony
between the alkaline seminal vesicular secretion
and the acidic prostatic secretion, which make
up the majority of the accessory gland

study were compared to the control animals
after 28 days of treatment, it was observed that
seminal pH had decreased (Fig 5). This could be
because the food additive changes the pH range
that is typical for the treated animals. The
medium of seminal plasma becomes acidic if the
pH decreases, making sperms extremely fragile
and raising the mortality rate [54,55]. The impact
of KBrOs-induced seminal acidity was
ameliorated by the administration of various
dosages of P. biglobosa extract.

extracts as their active components and fg
widely used since they have few adverse
effects. Because of this, herbal remedies are
now more commonly used in traditional African
homes than conventional medications. Plants
have given mankind a wide range of effective
medicines to lessen or eliminate infections and
disease-related suffering. Some medications
produced from plants continue to be significant
and important despite advances in synthetic
pharmaceuticals [56, 57]. Despite the progress
made in contemporary medicine, there are still
many illnesses or infections (diseases) for which
effective medications have not yet been
developed. In order to treat inflammatory
disorders like diabetes, liver diseases,
gastrointestinal disorders, and infertility, safer
drugs from the environment are urgently needed
[58, 59]. Research on herbal plants or medicines
has been promoted by the interdisciplinary
approach used to treat some disorders, and
there appears to have been significant progress
in recent years in the pharmacological
evaluation of diverse plants employed in
traditional systems of medicine [60].

The results of the semen parameters seen in
this investigation support a study by Hussain et
al. [61] that showed a polyherbal formulation
could have a synergistic efficacy leading to an
improvement in the key semen parameters in

oligospermic males. The findings of the semen
analysis indicate that the experimental animals'
semen parameters were improved by our herbal

primary categories: dismutgencity, which refers
to a plant's ability to work outside the cell
membrane, and antimutagencity, which refers to
a plant's ability to act in numerous places [32].
Additionally, certain medicinal plants have the
capacity to function both outside and inside
cells. It's possible that our medicinal plant, P.
biglobosa, has antimutagenic and

disantimutagenic properties. These observations
point to novel antimutagenic functions of P.
biglobosa as well as mutagenic effects of
potassium bromate.

The result.of this study showed that potassium
bromate induced abnormalities in sperm cells of
treated animals, and seed extract of P.
biglobosa attenuated these abnormalities in a
dose-dependent manner. This pharmacological
study is a useful tool for further drug
development from the natural plant products.

CONSENT
It is not applicable.
COMPETING INTERESTS

Authors have declared that they have no known
competing financial interests or non-financial
interests or personal relationships that could
have appeared to influence the work reported in
this paper.

REFERENCES

1. Airaodion Al, Ekenjoku JA, Ogbuagu EO,
Okoroukwu VN, Ogbuagu U. Carica
papaya leaves might cause miscarriage.
Asian Research Journal of Gynaecology
and Obstetrics. 2019;2(2): 1-9.

2. Airaodion Al, Ekenjoku JA, Ngwogu KO,
Ngwogu AC. Consumption of coconut
(Cocos nucifera L.) water improved fertility
parameters in male Wistar rats. Asian

| Comment [J115]: | don’t think you did any

“herbal formulation”. Just maintain ethanol extract
of P. biglobosa.

{ Comment [J112]: KBrOs-treated

{ Comment [J113]: ‘contain’

{ Comment [J114]: ‘are’




10.

11.

Journal  of
2019;2(3):1-7.
Louis JF, Thoma ME, Sorensen DN,
McLain AC, King RB, Sundaram R, et al..
The prevalence ofcouple infertility in the
United States from a male perspective:
evidence from a nationallyrepresentative
sample. Andrology 2013; 1: 741-748.

Toft G. Persistent organochlorine pollutants
and human reproductive health. Dan.Med J
2014; 61:B4967.

Toft G, Jonsson BA, Lindh CH, Giwercman
A, Spano M, Heederik D, et al. Exposure
toperfluorinated compounds and human
semen quality in Arctic and European
populations. Human Reproduction2014; 27:
2532-2540.

Diamanti-Kandarakis E, Bourguignon JP,
Giudice LC, Hauser R, Prins GS, Soto AM.
Endocrine-disrupting chemicals: an
Endocrine Society scientific statement.
Endocrine Review 2009; 30:293-342.
Eisenberg ML, Kim S, Chen Z, Sundaram
R, Schisterman EF, Buck Louis GM (2014).
The relationship between male BMI and
waist circumference on semen quality; Data
from the life study. Human Reproduction
29(2):193-200.

Gaskins AJ, Mendiola..J, Afeiche M,
Jorgensen N, Swan® SH," Chavarro. JE
(2015). Physical . activity. .and. television
watching in relation to. semen quality in
young men. Britishi Journal of Sports
Medicine. 49(4):265-270.

Hajizadeh: MBy;, Tartibian ‘B, Chehrazi M
(2017)...The:. effects. of three different
exercise: modalities on markers of male
reproduction in* healthy subjects: a
randomized controlled trial. Reproduction.
153(2):157-174.

WHO. Evaluation of Certain Food Additives
and Contaminants. Geneva: WHO Press;
2007.

Environment Canada, Health Canada.
Proposed risk management approach for
bromic acid,potassium salt (potassium
bromate). Chemical Abstracts Service
Registry Number (CAS RN):7758-01-2.
[Online]. Available

Pregnancy and Childbirth.

12.

13.

14.

15.

16.

17.

18.

from:https://www.ec.gc.ca/ese-
ees/default.asp?lang=En&n=D1613C58-
1#top. [Accessed in August2022].

Airaodion Al, Ewa O, Ogbuagu EO,
Ogbuagu U, Agunbiade AP, Oloruntoba
AP. Evaluation of potassium bromate in
bread in Ibadan metropolis: Fifteen years
after ban in Nigeria. Asian. Food Science
Journal. 2019;7(4):1-7.

Airaodion Al, Awosanya OO, Ogbuagu EO,
Ogbuagu U, Njoku OC, Esonu Cj:Airaodion
EO. Assessment. of bread:in ogbomoso
metropolis for the ‘presence of potassium
bromate. Asian Journal .of Research in
Biochemistry. 2019;4(2):1-6.

Airaodion- Al, Ogbuagu EO, Ekenjoku JA,
Ogbuagu U, Airaodion EO. (2019).
Therapeutic effect of methanolic extract of
Telfairia:occidentalis leaves against acute
ethangl-induced oxidative stress in Wistar
rats. International Journal of Bio-Science
and Bio-Technology. 11(7):179-189.
Airaodion Al, Adeniji AR, Ogbuagu EO,
Ogbuagu U, Agunbiade AP. Hypoglycemic
and hypolipidaemic activities of methanolic
extract of Talinum triangulare leaves in
Wistar rats. International Journal of Bio-
Science and Bio-Technology. 2019;11(5):1-
13.

Airaodion Al, Akaninyene U, Ngwogu KO,
Ekenjoku JA, Ngwogu AC.Hypolipidaemic
and antidiabetic potency of Allium
cepa(onions)bulb in alloxan-induced
diabetic rats. Acta Scientific Nutritional
Health. 2020;4(3): 1-8.

Ogbuagu EO, Nweke IN, Unekwe PC,
Airaodion Al, Ogbuagu U. Weight gain
reduction and hypoglycemic effects of
Xylopia aethiopica fruit extract on Wistar
rats. International Journal of Research and
Reports in Hematology. 2020;5(3):1-8.
Airaodion Al, Ogbuagu U, Ogbuagu EO,
Airaodion EO, Agunbiade AP, Oloruntoba
AP, Mokelu IP, Ekeh SC. Investigation of
aqueous extract of Zingiber officinale root
potential in the prevention of peptic ulcer in



19.

20.

21.

22.

23.

24.

25.

albino rats. International Journal of
Research and Innovation in Applied
Science. 2019;4(2):64-67.

Airaodion Al, Ogbuagu EO, Airaodion EO,
Ekenjoku JA, Ogbuagu U.
Pharmacotherapeutic effect of methanolic
extract of Telfairia occidentalis leaves on
glycemic and lipidemic indexes of alloxan-
induced diabetic rats. International Journal
of Bio-Science and Bio-Technology.
2019;11(8):1-17.

Airaodion Al, Airaodion EO, Ogbuagu EO,
Ogbuagu U, Osemwowa EU. Effect of oral
intake of African locust bean on fasting
blood sugar and lipid profile of albino
rats. Asian Journal of Research in
Biochemistry. 2019;4(4), 1-9.

Airaodion Al, Ogbuagu EO. Ameliorative
effect of Parkia biglobosa (African locust
bean) against egg-yolk induced
hypertension. International Journal of Bio-
Science and Bio-Technology. 2020;
12(5):17-25.

Diawara B, Sawadogo L, Amoa-Awua WF,
Jakobsen M (2000). Capability building for
research and development  .in “quality
assurance and fermentation technology for
African fermented foods HACCP system for
traditional ~ African., fermented foods:
soumbala. Soumbala. WAITRO.

Soetan KO, Lasisi, OT, Agbolugje AK
(2011). Comparative assessment of in-vitro
anthelmintic effects of the agueous extracts
of the seeds and leaves of the African
locust bean (Parkia biglobosa) on bovine
nematode eggs: Journal of Cell and Animal
Biology 5(6):109-112.

Obeten KE, Isaac UE, Archibong VB, Oshie
PA, Etukudo E, Onanuga |0, Ochieng JJ,
Monima LA. Histomorphology and sperm
profile of animal models administered with
aqueous seed extract of Parkia biglobosa.
Journal of Cell and Animal Biology,
2022;15(1): 1-8.

Airaodion Al, Ngwogu AC, Ekenjoku JA,
Ngwogu KO. Hepatoprotective potency of

26.

27.

28.

29.

30.

31.

32.

33.

ethanolic extract of Garcinia kola (Heckel)
seed against acute ethanol-induced
oxidative stress in Wistar rats. International
Research Journal of Gastroenterology and
Hepatology.2020;3(2):1-10.

Airaodion Al, Ogbuagu EO, Ogbuagu U,
Awosanya OO, Airaodion EO. Effect of
Methanolic extract of Corchorus olitorius
leaves on hypoglycemic and
hypolipidaemic activities »in albino rats.
Asian Plant Research.Journal: 2019;2(4):1-
13.

National Research Council. Guide for the
Care and Use of Laboratery Animals, 8th
ed.; . The National. Academies Press:
Washington,'DC, USA; 2011.

Ogbuagu EO, Airaodion Al, Ogbuagu U,
Eziim EO, Nweke IN, Unekwe PC.
Ethanolic extract of Xylopia aethiopica
(African negro pepper) fruit adversely
perturbed semen qualities in male Wistar
rats. International Journal of Research and
Reports in Gynaecology, 2022;5(2): 44-55.
Eliasson R. Supravital staining of human
spermatozoa. Fertil Steril, 2017; 28, 1257.
Airaodion Al, Ayanleke IA, Agunbiade AP,
Ogbuagu, EO, Airaodion EO, Ogbuagu U.
Antifertility Propensity of Jatropha curcas
Linn. Leaves on Male Wistar Rats.
International Journal of Research and
Reports in Gynaecology. 2020;3(2): 21-29.
Airaodion Al, Ogbuagu EO, Ekenjoku JA,
Okoroukwu VN, Ogbuagu U, Airaodion EO.
Antifertility effect of ethanolic leaf extract of
Carica papaya in male Wistar rats. Merit
Research Journal of Medicine and Medical
Science. 2019;7(10):374-381.

Elhaddad NS, Efkerine EM, Khatab HA,
Eldurssi IS, Belkasem EM. Anti-mutagenic
Action of Ruta chalepensis againstRat
Sperm Cell Abnormalities-induced
byPotassium Bromate. Annual Research &
Review in Biology 2020;35(2): 41-51.
Ahmed M, Mahmood R. Protective effect of
taurine against potassium bromate-induced
hemoglobin oxidation, oxidative stress, and



34.

35.

36.

37.

38.

39.

40.

41.

impairment of antioxidant defense system
in  blood. Environmental toxicology.
2016;3:304-313.

Airaodion Al, Ekenjoku JA, Ngwogu KO,
Ngwogu AC. Ethanolic extract of Garcinia
kola (Heckel) seed possesses
antiplasmodial properties against
Plasmodium berghei. Asian Journal of
Medical Principles and Clinical Practice.
2020;3(1):33-39.

Mishra RK, Verma HP, Singh N, Singh SK.
Male infertility: lifestyle and oriental
remedies. Journal of Scientific Researc,
201256:93-101.

Biswas TK, Pandit S, Mondal S, Biswas
SK, Jana U, Ghosh T, Tripathi PC, Debnath
PK, Auddy RG, Auddy B. “Clinical
evaluation of spermatogenic activity of
processed  Shilajit in  oligospermia.
Andrologia 2010;42(1):48-56.

Vital and Health Statistics, no. 26, CDC
(2002). Available online at:
http://www.cdc.gov.

Ezirim EO, Uche CL, Abali |0, Iwuoha CE,
Chika-lgwenyi NM, Onyeaghala CA, Oriji
SF, Ugwu CN, Ugwu NI, Igwenyi C,
Airaodion Al. Therapeutic Potential of
Parkia biglobosa Seed against Potassium
Bromate-induced Testicular Toxicity.
International Journal© of Research™ and
Reports in Gynaecology. 2022;5(3):78-89.
UgwuCN, Abali 10, Iwuoha. CE,= Chika-
Igwenyi NM, ‘©Onyeaghala CA, Orji SF,
Igwenyi C, Uche CL, Onyekachi OIN,
Nwobodo :MU, :Airaodion Al. Ameliorative
effect of Patrkia biglobosa (African locust
bean) seed against potassium bromate-
induced oxidative stress. Merit Research
Journal ‘of Medicine and Medical Science.
2022;10(8):213-219.

Kurokawa Y, Aoki S, Matsushima Y,
Takamura N, Imazawa T, Hayashi Y. Dose-
response studies on the carcinogenicity of
potassium bromate in F344 rats after long-
term oral administration. Journal of the
National Cancer Institute. 1986;77:977-982.
Sai K, Tyson CA, Thomas DW, Dabbs JE,
Hasegawa R, Kurokawa Y. Oxidative DNA
damage induced by potassium bromate in

42.

43.

44,

45,

46.

47.

48.

49.

50.

isolated rat renal proximal tubules and
renal nuclei. Cancer letters. 1994;87:1-7.
De Souza Predes F, Diamante M.A, Dolder
H. Testis response to low doses of
cadmium in Wistar rats. International
Journal of Experimental Pathology. 2010;
91:125-131.

Elsheikh AS, Fadul TF, Aboagla EM,
Gameel AA. Effects of potassium bromate
on male rat growth and testicular histology.
Asian Pacific Journal * of.. Reproduction.
2016;5:376-380.

Udo-Affah G, Obeten KE, Adewale AO,
Okim AA.Studies on the effect of aqueous
seed extracts of Parkiabiglobosa on the
histology and. glycogen profile of the
epididymis: of * Wistar. rats. Chemical &
Pharmaceutical:Research. 2021; 3(1): 1-5
Guzicki ASM, Overstreet JW, Factor-Litvat
P, Brazil CK,«Nkajima ST. (2001). National
cooperative reproductive medicine
Network.Sperm morphology, motility and
concentration in infertle men. National
England Journal of Medicine 345(19):1388-
1393.

Isidori AM, Pozza CD, Gianfrilli 1A (2006).
Medical treatment to improve sperm
quality. Journal of Reproduction

Biomedicine 12(6):704-714.
Devi SA, Umasankar ME, Babu S (2011). A

Comparative  Study of  Antioxidant
Properties in Commonlindian Spices.
International Research Journal of

Pharmaceuticals 3(5):465-468.
Narayana K, D’souza UJ,
Ribavirin-induced sperm shape
abnormalities in Wistar rat. Mutation
Research/Genetic Toxicology and
Environmental Mutagenesis. 2002; 513:
193-196.

Wyrobek A, Bruce W. Chemical induction
of sperm  abnormalites in  mice.
Proceedings of the National Academy of
Sciences. 1975;72:4425-4429.

Bruce W, Furrer R, Wyrobek A.
Abnormalities in the shape of murine sperm
after acute testicular X-irradiation, Mutation
Research/Fundamental and  Molecular

Rao KS.



51.

52.

53.

54.

55.

56.

57.

58.

Mechanisms of
1974,23:381-386.
Agunbiade S, Okonko |, Alimba C, Folarin
A, Anugweje K. Effects of a carbonaceous
bottling plant effluent on albino mice sperm
morphology and testes histopathology. Nat
Sci. 2012;10:154-60.

Odeigah P, Nurudeen O, Amund OO.
Genotoxicity of oil field wastewater in
Nigeria. Hereditas. 1997;126:161-167.

Giri S, Prasad S, Giri A, Sharma G.
Genotoxic effects of malathion: an
organophosphorus insecticide, using three
mammalian bioassays in vivo. Mutation
Research/Genetic Toxicology and
Environmental Mutagenesis. 2002;514:223-
231.

Ekenjoku JA, Airaodion Al, Okoroukwu VN,
Ogbuagu EO, Ogbuagu U. Oral
administration of ethanolic extract of
Vernonia amygdalina leaves might impact
negatively on fertility in male Wistar rats.
Asian Journal of Medical Principles and
Clinical Practice. 2019;2(3):1-8.

Ogbuagu EO, Airaodion Al. Tiger Nut
(Cyperus esculentus L.) Boosts Fertility in
Male Wistar Rats. Asian Research Journal
of Gynaecology and Obstetrics. 2020;3(3):
8-18

Airaodion Al, Olayeri IM, Ewa AO,
Ogbuagu EO, Ogbuagu U, ‘Akinmolayan
JD, Agunbiade AP, . Oloruntoba AP,
Airaodion EQjizAdeniji AR, Obajimi OO,
Awosanya = ©O. Evaluation * of Moringa
oleifera leaf potential in the prevention of
peptic wulcer :in ‘wistar rats. International
Journal of Research. 2019;6(2):579-584.
Airaodion ‘Al, Ogbuagu U, Ogbuagu EO,
Airaodion. EO,, Agunbiade AP, Oloruntoba
AP, Mokelu IP, Ekeh SC. Investigation of
aqueous extract of Zingiber officinale root
potential in the prevention of peptic ulcer in
albino rats. International Journal of
Research and Innovation in Applied
Science. 2019;4(2):64-67.

Airaodion Al, Ogbuagu EO, Airaodion EO,
Ogbuagu U, Ekenjoku JA. Antidiabetic
effect of ethanolic extract of Carica papaya
leaves in alloxan-induced diabetic rats.

Mutagenesis.

50.

60.

61.

American Journal of Biomedical Science &
Research. 2019;11(8):93-109

Airaodion Al, Ayita EB, Oluba SO, Emaleku
SA, Osunmuyiwa 0J. Chemical
composition and nutraceutical potential of
velvet tamarind fruit pulp. Asian Journal of
Biochemistry, Genetics and Molecular
Biology. 2021;3(5):22-31.

Wuthi SP. Antifungal Activities of Senna
alata extracts using different. methods of
Extraction. Journal of Health Resources,
2010;24(3):117-122.

Hussain SA, Ahsan H, Furgan N, Yang W,
Hafiz Ansar RS, Yuanda S. Evaluation of
the Spermatogenic ‘Activity of Polyherbal
Formulation in Oligospermic Males. BioMed
Research International, 2018;20(7):08-15



