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ABSTRACT

Okra is a nutritious and medicinal vegetable used by many families especially in Asia and Africa.
Despite its nutritional and medicinal values, okra is associated with sterility in humans especially
men due to the presence of gossypol in the seed. Recently, some studies claimed that excess
consumption of okra may have injurious effects on sperm parameters, testes weight, and testicular
tissues. These detrimental effects may subsequently reduce male fertility or cause male infertility.
Authors used available published data to explain the role of okra in male infertility. In conclusion,
this review highlighted the effect of okra in male fertility.
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1. INTRODUCTION

Okra (Abelmoschus esculentus) is a vegetable
crop that belongs to Malvaceae family and is the
only essential member (vegetable crop) in the
family. The crop is widely distributed globally but
grown in some countries especially in Africa,
Asian and southern Europe [1]. Okra is also
known as okro, ochro, lady’s finger, bamyah,
gumbo, and bhindi. It is a greenish capsule of
about 7-18 cm long, slightly curved and contains
many seeds (Fig. 1) [2]. For about three
centuries, okra has been used for many reasons.
Nutritionally, it is an important plant (vegetable)
containing carbohydrates, proteins, vitamins, oils,
and biologically essential elements [3].
Medicinally, it is used for remedy of many
diseases such as diabetes [4,5], hyperlipidemia
[4], asthma [6], ulcer [7], depression, cancer [8]
and renal function improvement [3]. Furthermore,
it is used as antioxidant, antimicrobial, anti-
inflammatory [9,10], antiviral [8], reduces the
risk of Alzheimers disease and other
neurodegenerative diseases due to oxidative
stress [11].

Fig. 1. Typical okra (Abelmoschus
esculentus) with its seeds

The seeds of okra were reported to contain a
toxic compound called gossypol or a gossypol-
like compound which stimulates infertility [12].
Daily consumption of gossypol can stimulate
infertility in many animals including men by
irreversibly  blocking spermatogenesis [13].
Although several studies reported that the
compound has no other side effect, as such it is
used as a contraceptive for men [14]. Zaharuddin
et al. [15] recommended high consumption of
okra (by women) during pregnancy because it
promotes healthy pregnancy as well as reduces
the rate of birth defects. In addition, okra was
reported to be essential for the fetus’ brain

growth and development as well as neural tube

formation [15]. However, Coutinho [13]
highlighted two undesirable side effects;
hypokalemia and irreversibly arrest of

spermatogenesis.

Many studies focus on the medicinal values of
okra, neglecting its (okra) adverse effects to
human health. Although, few studies highlighted
its effect in fertility. Thus, the current review will
provide information on the antifertility effects of
okra in men.

2. COMPOSITION OF OKRA

Okra has significant amount of fibres, vitamin C,
folate, antioxidants, potassium, and calcium.
Other components of okra include protein,
carbohydrate, fat, vitamins (A, B, and K), water,
sugar, and essential biological minerals (eg zinc,
iron, and magnesium) [1]. dos Santos et al. [16]
reported a significant difference (P = .05) in
mineral contents of raw okra compared to
cooked okra. Phytochemical analysis of okra
indicates the presence of gossypol [12].
Gossypol is a phenolic compound present in
various parts of cotton plants (Gossypium
species). It is known to stimulate infertility in
many species including humans. Although, its
(gossypol) effect depend on dose and time of
administration, in men gossypol irreversibly
blocks spermatogenesis in over 20% of test
subjects [13].

3. MALE INFERTILITY

Male infertility is the inability of the male to cause
pregnancy after regular unprotected sex of about
a year or more [17]. Many factors such as
defective sperm production and function [18],
obstruction of the reproductive tract, sexually
related disorders (for instance, failure/premature
ejaculation, erectile dysfunction) [19] and
chromosomal anomalies [20] are associated with
male infertility. Furthermore, numerous diseases
such as diabetes [21], obesity [18], and cancer
[22] reduce male fertility. Despite the rapid
population growth around the globe (especially in
Asia and Africa) and lack of reliable data for
infertility prevalence, the incident of male
infertility is rising [23]. Interestingly, many studies
pinpointed the significance of dietary factors as
well as nutraceutical food in fertility, and fertility-
related problems [24]. Even though, some
nutraceutical food such as okra, Carica papaya



(papaya), Gossypium herbaceum (cotton) and
Azadirachta indica (neem) are presently
considered as important factors associated with
male sub-fertility [25].

4. OKRA IN MALE INFERTILITY

Male infertility can be due to many factors such
as congenital, acquired and idiopathic [22].
Healthy diets are essential in human fecundity,
diets rich in vitamins (such as E and C),
antioxidant (such as selenium, B-carotene,
lycopene and cryptoxanthin), omega 3 fatty acid,
and zinc are positively correlated with increased
fertility. On the other hand, diets rich in gossypol
[26] such as okra, caffeine, saturated fatty acid
and trans fatty acids negatively correlated with
increased fertility [27]. Despite the inadequate
studies on the effect of okra on male infertility,
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few studies confirmed its effect on male |nfert|I|ty
(Table 1). Oral administration of 70 mgkg™ body
weight per day of the methanolic extract of okra
fruit for 28 days causes significant loss of testes
weight and significant (P = .05) increase in body
weight of the experimental mice (treated groups)
compared to control group [28]. Similarly, same
results were obtained in addition to testicular
tissues deterioration (Fig. 2) in a study conducted
for 42 days usmg different doses (250, 500, 750
and 1000 mgkg ) of the methanolic extract of the
fruit of okra [29]. Furthermore, Kyrian Uchenna et
al. [29] reported significant (P = .05) reduction in
sperm cell count and motility as well as an
increased in abnormal sperm cells. Surprisingly,
another study reported significant (P = .05)
increase in serum levels of reproductive
hormones (testosterone, luteinizing hormone and
follicle stimulating hormone) [30].

Fig. 2. Light micrographs (hematoxylin and eosin stain, mag. X400) showing an effect of
methanolic extract of okra fruit on spermatogenic cells in mice. (A) Control group (0 mgkg" )
with normal spermatogenic cells L = Leydig cells, P = Primary spermatocyte, S = Sertoli cells,
SG = Spermatogonla SP = spermatids and spermatozoa. (B) The experimental group (750
mgkg’") with aberrant seminiferous tubules (ST), |mmature spermatozoa (IM) and reduced
leydig cells (Le). (C) Experimental group (1000 mgkg™) deterioration of interstitial cells (X), loss
of leydig cells (W) and seminiferous appears apart (Y). Source; Image adopted from Kyrian
Uchenna et al. [29] with permission



Table 1. Effect of methanolic extract of okra
fruit in sperm physiology and male
reproductive organs

Effects References
Block spermatogenesis [28]
Decreases sperm count [29]
Decreases sperm motility [29]
Increases abnormal sperm [29]
morphology

Decreases testosterone level [28,29]

and testicular weight

Impairment of testicular tissues  [29]

5. CONCLUSION

This review highlighted the effect of okra in male
infertility. The presence of gossypol in okra seed
played a significant role in the pathogenesis of
the diseases. The antifertility effect of okra was
ascertained in mice and it was confirmed that
methanolic extract of okra fruit affects testes,
testicular tissues and semen parameters
(motility, count, and morphology). These
detrimental effects alter the semen integrity and
may subsequently halt fertilization. Despite the
increase in world population, the rapid increase
in the rate of infertility is disturbing. Therefore,
there is need to identify the factors in our day to
day life that are associated with infertility.
According to our knowledge, this review is
the first to highlight the role of okra in male
infertility.

6. RECOMMENDATION

Several studies have confirmed the antifertility
effect of okra in mice, since most humans do not
consume raw okra, similar studies should be
conducted on primates using cooked okra.
Also, the mechanism of its action should be
elucidated. Furthermore, the consumption of okra
as food (vegetable) and medicinal plant by
healthy fertle humans should be properly
assessed. Likewise, infertle men under
medication should stop the consumption of okra
especially raw.
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