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Abstract:

Date palm pollen (DPP) is used in traditional medicine and as a dietary supplement. The
present study was carried out to investigate the effect of date palm pollen suspension against
the toxic effects of carbon tetrachloride (CCL4) on some aspects of reproductive performance
in adult male rats. Twenty adult male rats were randomly divided into four equal groups (5
rats/group) and were treated for 63 days as follows: the first group was considered a control
group, the second group received date palm pollen suspension orally (0.15 gm/kg B.W) once
a day, the third group were treated intraperitoneal (IP) with 0.5 gm/kg B.W. of CCL4 mixing
with an equal volume of olive oil twice a week, the fourth group was received date palm pollen
suspension (0.15 /kg B.W) once a day orally and treated IP with 0.5 gm/kg B.W. of CCL4
mixing with an equal volume of olive oil twice a week. The result showed that daily oral
administration of DPP caused a significant p<0.05 increase in serum testosterone
concentration improved semen analysis and an elevated number of sertoli cells, leydig cells
and diameter of seminiferous tubules. While the group treated with CCL4 showed a decrease
significantly p<0.05 in testosterone, semen analysis and histological measurements. While,
the result showed that treatment animals treated with oral administration of DPP in group T3
restore change in testosterone hormones concentration and reproductive parameters which
induce by CCL4 to towards normalization. It is therefore concluded that oral administration
of DPP promotes reproductive parameters and prevents CCL4 induced reproductive toxicity.
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1. Introduction

Phoenix dactylifera L. family Palmae is known in Arabic as Nakl; in English as Date palm,
in French as Dattier [1]. The palm family is a symbol of prosperity and love to Muslims and its
legend dates back to Judeo- Christian mythology [2] Date palms (Phoenix dactylifera L.,
Arecaceae) are one of the oldest cultivated plants which are used in folk medicine for the
treatment of various diseases [3]. Iraq is characterized by the presence of a great number of
palms abundantly distributed all over the country. Palms in general possess many economic
uses [4].

Pollen grains carry the male genetic material, by a variety of means, for gametogenesis in
the plant kingdom. Pollen applications in the rites and its uses in traditional and herbal medicine
have been recorded throughout history. The early Egyptians and ancient Chinese used date
palm pollen grains as a rejuvenating medicinal agent, it was called “Fountain of Youth”. Pollen
preparations are distributed wide world for dietary purposes and used as dietary supplements
by increasing the total dietary intake [5]. In local medicinal practices, date palms are considered
a tonic. Some consider it to be an aphrodisiac. The palm flowers are used as a purgative [6].

Date palm pollen (DPP) has been used in the treatment of sexual incapacity and weakness
in some Arabic country[7]. The date palm pollen grains showed the presence of estradiol,
esteriol, estrone flavonoids, alpha-amirin, triterpenoids, saponins and a crude gonadotrophic
substance [8, 9]. The consumption of DPP suspensions improved the sperm count, motility,
morphology, and DNA quality with a concomitant increase in weights of testis and epididymis
[10].

Carbon tetrachloride (CCI4) is a haloalkane used in a variety of industrial and chemical
applications. It has been widely used for its solvent properties, as an intermediate in the
synthesis of chlorofluorocarbons. It is an organic compound whose chemical formula is CCla.
CClys is strong toxic agent [11]. It has long been that CCL4 is known to be an effective drug
against adult liver flukes and its efficiency against immature fluke’s increases as the dose rate
increased. It is well known that carbon tetrachloride induces fatty liver and cell necrosis in a
variety of Mammalian species [12].

CCLA4 leads to generation of free radicals caused cell injury and apoptosis to cells. Carbon
tetrachloride is an important model agent to study the pathogenesis of liver injury[13] . It is
known to be hepatotoxic as well as nephrotoxic and haematotoxicity to experimental animals
[14]. It also causes spermatozoa damage, oxidative stress and testicular apoptosis in
experimental animals [15]. So the present study investigated the protective role of DPP
suspension to prevention or suppression the toxic effects of CCL4 on some aspects of
reproductive performance in adult male rats.

2. Material and Methods
2.1. Preparation of date palm pollen suspension:

Date palm pollen was purchased from the local market in Baghdad city. The water
suspension was prepared as 2ml of suspension contains 150 mg of date palm pollen (75
mg/ml) and each animal of treated group received 150 mg/Kg from weight of animal.

2.2. Experimental animals
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Forty male albino rats aged 12-14 weeks, weighed 260-300 gm was used. Rats were
housed in an animal house of the departments of animal resources in college of Agriculture /
university of Sumer. Animals were fed on the pellet of freshly prepared ration and animals
were allowed for free access to water along the experimental period.

2.3. Experimental design

The animals (male rats) were divided randomly into (4 groups) 5 animals per group &
handled as follows: Control group: 5 Rats treated orally with distal water daily via Gavage
needle and olive oil 0.5ml/kg B.W. intraperitonally twice a week for nine weeks. Second group
DPP: 5 Rats treated orally with 0.15 gm/kg B.W. of DPP suspension daily via Gavage needle
and olive oil 0.5ml/kg B.W. intraperitonally twice a week for nine weeks [10]. Third group
CCL4: 5 Rats treated intraperitonally with 0.5 gm/kg B.W. of CCL4 and mixed with an equal
volume of olive oil 0.5 ml/kg B.W. twice a week for nine weeks [16]. Fourth group
DPP&CCL4: 5 Rats treated orally with 0.15 gm/kg B.W. from DPP suspension via Gavage
needle and intraperitonally with 0.5 gm/kg B.W. of CCL4 mixed with an equal volume of
olive oil 0.5 ml/kg B.W. twice a week for nine weeks.

2.4. Collection of Samples

After nine weeks of treatment, the animals were sacrificed under anesthetized by
intramuscular injection of ketamine 90 mg/Kg B.W & Xylazine 10 mg/Kg B.W. Blood samples
were collected by cardiac puncture, 5 ml of blood samples were collected from the heart,
allowed to clot for 30 min and centrifuged (3,000xg, 15 min), was stored at — 80 °C for
hormonal assays. The left tail of the epididymis was excised and used to determination of sperm
concentration, viability, motility and morphology. Testis was fixed in formalin solution for
histological examination.

2.5. Serum testosterone Determination

Testosterone hormone concentration was measured by Radioimmunoassay (RIA) kit, after
treating the samples with 1 (Labeled testosterone tracer), then by Gamma Counter the
reaction between 1'% with testosterone hormone was measured in ng/ml unit.

2.6. Sperm evaluation

The tail of the left epididymus was taken and embedded in one ml of normal saline at 37
°C in a watch glass ,and then tail was cut into at least 200 sections by microsurgical scissor, to
perform the following microscopic examination of sperm parameters. Sperm motility was
assessed according to Bearden and Faquay [17]. Morphology (abnormality) was evaluated on
sperm from caudal epididymis. The total morphological abnormalities were observed as
described by Siegmund [18]. Assessment of live and dead sperms was carried out by the
method of Baril et al [19]. Sperm count was done according to Mohan et al [20]. Sperm counts
were done by using a haemocytometer.

2.7. Histological measurement
2.7.1.Leydig cell counting

Counting of leydig cells was done by reading between of every three seminiferous tubules
and 20 readings per group or 5 cross-sections per rat was recorded. Readings were done under
40X magnifications [21].

2.7.2. Sertoli cell counting
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The quantitative analysis of the seminiferous epithelium was performed based on the
relative number of non-germ cell nuclei/section of seminiferous tubule for counting the non-
germ cell number, 4 or 5 round cross sections of tubule per rat were used a total of 20 cross-
sections in each group [22].

2.7.3. The diameter of seminiferous

The diameter of seminiferous tubules was measured by calculating horizontal and vertical
diameters of the 5 tubules which were selected randomly for each sample by using an Ocular
micrometer when matched with the stage micrometer by different magnifications then
calculated the means of these diameters.

2.8. Statistical analysis

Data were expressed as means + SE. The results were computed statistically GraphPad
Prism (GraphPad Sofware, version 8) using one-way analysis of variance (ANOVA). Values
of p<0.05 were considered statistically significant.

3. Result

The effect of date palm pollen ,carbon tetrachloride and date palm pollen plus carbon
tetrachloride on serum testosterone hormone concentration is shown in figure -1, the result
showed that during the pretreatment period, there were non-significant differences (P>0.05)
among the four groups in testosterone level. The testosterone concentration was (4.170 + 0.57),
(4.014 £ 0.16 ng/ml), (4.046 £ 0.47 ng/ml) and (3.980+ 0.62 ng/ml) in control, DPP, CCL4 and
DPP&CCL4 groups respectively. During the treatment period, the results showed a significant
(P<0.05) increment in the testosterone level in animals of DPP treated group as compared with
the control group, also the results showed a significant (P<0.05) decrement in the testosterone
level in animals of group CCL4 treated group as compared with the control and DPP group
during all periods of experiment. There were significant differences (P<0.05) in testosterone
levels between T1 and T2 at the 21, 42 and 63 days after treatment when compared to each
other’s.
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Figure -1 Effect of date palm pollen, carbon tetrachloride and date palm pollen plus carbon tetrachloride on serum
testosterone hormone concentration (ng/ml), in adult male rats.
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Figure -2 Effect of date palm pollen, carbon tetrachloride and date palm pollen plus carbon tetrachloride on sperm
parameters in adult male rats after 63 days of treatment.

The results of figure-3 demonstrated that number of sertoli, leydig cells and diameter of
seminiferous tubules were increased significantly (P<0.05) in DPP treated rats as compared
with the control groups, CCL4 group and DPP&CCL4 group, while CCL4 causes a significant
decrease (P<0.05) in several sertoli, leydig cells and diameter of seminiferous tubules in CCL4
group as compared with the control group after 63 days of the experiment.

The microscopic examination of testicular tissue in the group treated with date palm pollen
(0.15gm/kg) showed a full differentiation and proliferation of spermatogensis in the centre of
seminiferous tubules were compact with sperm and a large number of leydig cells (fig.4, DPP).
While, the group treated with carbon tetrachloride showed a poor proliferation and
differentiation of spermatogenesis and dilatation of the space between seminiferous tubules
and few numbers of Leydig cells (Fig. 4, CCL4). The histological section of testicular tissue in
the group treated with date palm pollen and Carbon tetrachloride showed a moderate
proliferation and differentiation of spermatogenesis and mild few leydig cells as well as small
size of seminiferous tubules and together mild dilate space between seminiferous tubules (fig.
4, DPP&CCLA4).
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Figure -3 Effect of date palm pollen, carbon tetrachloride and date palm pollen plus carbon tetrachloride on
number of sertoli, leydig cells and diameter of seminiferous tubules (Mm) in adult male rats after 63 days of
treatment.
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Figure -4 Effect of date palm pollen, carbon tetrachloride and date palm pollen plus carbon tetrachloride on
testicular tissue adult male rats after 63 days of treatment.

4. Discussion

The result of this study is clear that oral administration of DPP causes significant increase
in testosterone may be due to the effects of DPP which contain cholesterol which is a precursor
for testosterone synthesis by its action on the Leydig cells [23, 24]. Also identified total
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steroids, cholesterol, stigmasterol, campesterol and a-sitosterol in pollen grain which stimulate
Leydig cells to produce testosterone [25, 26], this result agrees with Bahmanpour [10] who
showed that DPP suspension increased testosterone and estrogen hormone of blood male rats.
El-Ridi et al [27] isolated a crude gonadotrophically active substance from date palm pollen,
this substance may increase LH which stimulating leydig cells to increase testosterone. DPP
contains phytoestrogenic substances, it may cause an increase in testosterone, [28]. Carbon
tetrachloride can cause lipid peroxidation ,damage and increase the activity of the enzyme in
the testes, also the activities of all the lysosomal enzymes increased in the testis of rats, it caused
oxidative stress and a decrease in anti-oxidative enzyme, and steroid biosynthesis inhibition by
reactive oxygen species (ROS)which suggested a decrease in testosterone [29]. Carbon
tetrachloride toxicity affected on pituitary gland causing a reduction in the level of FSH and
LH leading to the inhibition of steroid biosynthesis by leydig cells causing a decrease in
testosterone [30]. The results showed a significant elevation (P<0.05) in serum testosterone in
the DPP&CCL4 group as compared with the CCL4 group may refer to the effect of DPP to
increment of testosterone and reduce the negative of CCL4 toxicity, from the result, the DPP
suspension contains antioxidant compounds (flavonoid, steroid phenol, alkaloid saponin and
tannins) might decrease the toxicity of carbon tetrachloride. Phytoestrogen has antioxidant
properties through hydrogen/electron donation via hydroxyl groups, therefore it acts as free
radical scavengers and may inhibit toxicity of carbon tetrachloride [31], so that testosterone
level increment demonstrated in the DPP&CCL4 group.

DPP suspension increased sperm concentration, motility, and viability in (DPP group)
which may be due to an increase in testosterone level and activation of spermatogenesis and
finally increase in these parameters [32]. DPP stimulates the pituitary for an increase of LH
release which leads to stimulate testosterone production and thereby increases sperm
evaluation, also DPP contains gonadotropin substance,flavonoid , alkaloid phenolic
compounds and steroids which increases the count of sperm [10]. In CCL4 group, sperm
parameters decreased when compared with the control, CCL4 may cause a decrease in sperm
concentration due to oxidative stress which affects sperm quality and male fertility, also sperm
cells are highly vulnerable to free radicals, therefore, oxidative stress caused spermatogenic
arrest and inhibition of steroid biosynthesis of Leydig cells lead to azoospermia [33]. In the
DPP&CCL4 group, the sperm parameters returned to normal values and became close to the
control group, this may be attributed to the effect of DPP which is responsible for its protective
effect against carbon tetrachloride toxicity (contains antioxidant compound carotenoids, and
flavonoids and phytosterols), spermatozoa are protected by various antioxidants, which
removed free radical and returned the sperm count to normal [34]. Also, testosterone may have
a protective role against oxidative stress produced by CCL4 which effects on sperm parameters.

An increase of testosterone levels in rats that received DPP suspension, may increase testicular
weight and volume, so the diameter of seminiferous tubules increase [35] On the other hand,
testosterone supports spermatogenesis and increases spermatocyte maturation; facilitating
round to elongated spermatid progression and release of spermatids from Sertoli cells may
lead to an increase in lumen and diameter of seminiferous tubules [36]. Toxicity of CCL4
similar another Toxic compound another Toxic compound compound which causes a
reduction in testicular size and weight and cause severe histopathological testicular
abnormalities, including loss of the germinal line, sertoli cells and diminutions in cellular
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proliferation and spermatogenesis and decreased number of leydig cells. These are good
markers of the integrity of the blood-testis barrier which lead to reduced tubular diameters of
seminiferous tubules may decrease testosterone concentration a good marker decrease in the
number of leydig cells [37].

On the other hand, steroid compounds in DPP may moderate decrease in the diameter of
seminiferous tubules by CCL4 toxicity(group T3) due to maintaining the concentration of
testosterone which is important for the proliferation of spermatogonia and maturation of
seminiferous tubules [38]. Furthermore, an antioxidant compound of DPP increases plasma
vitamin C, which plays an important role in decreasing the toxicity of CCL4 and returning the
diameter of seminiferous near to normal [39]. Based on the results of the present study, we
concluded that oral administration of DPP is a beneficial effect on sperm evaluation and
protects sperm and testicular tissue from CCI4- intoxication in rats. Further studies for
elucidating DPP against reproductive toxicity in large animals and for humans who suffer from
infertility.
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