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Abstract

The aim of this work is to assess the protective effect of date palm pollen grains (phoenix dactylifera L.) (DPP) against the
toxicity of Diethyl phthalate (DEP) which is one of the elements having a toxic effect on living organisms. The study was
performed on adult rabbits for 30 days. The animals were divided into four groups: Group | received distilled water and was taken
as a control, while group II, 11l and IV daily received 240 mg/kg/day of DPP; 330 ml/kg/day of DEP and a combination of After
the treatment, the rabbits were sacrificed and the testes were removed and weighed to calculate their relative weight. Blood was
collected in heparinized tubes to assess the level of Testosterone. The sperm was taken to estimate the reproductive parameters
(speed, concentration and mobility of the sperm). The results obtained indicate that the treatment with (DEP) caused a decrease in
the weight of the testes, thus a decrease in the testosterone rates and reproductive parameters (speed, concentration and mobility of
sperm), compared to the control group. The administration of palm pollen seeds (DPP) showed a positive improvement in all the
parameters studied. Our results confirm that DEP can effect changes in reproductive function; however, treatment with DPP can
reduce the deleterious effects of DEP.
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devices with different concentrations [9]. It is therefore

1. Introduction reasonable to assume that the antioxidants of medicinal
plants and their health benefits can prevent or at least reduce
Phthalates are a group of chemicals widely used in the toxicity of DEP, by herbal medicines, among which the
the plastics and solvent industries to make them flexible and date palm pollen grains, which have a long history of use in
soluble [1]. They are environmental pollutants and may traditional medicine [10]. Date palm pollen (DPP) is a
generate health risks [2]; the dangers of phthalates include herbal mixture that is widely used as a folk remedy to cure
ingestion of foods containing phthalates, inhalation of male infertility in traditional medicine [11]. Almost 1000
indoor and outdoor air and exposure through the skin by tons of DPP are reproduced each year by millions of palm
using personal care products containing phthalates [3]. trees grown in Arab regions [12]. They were used by the
Experimental data have shown that certain phthalates can ancient Egyptians and Chinese as a rejuvenating medicinal
disrupt endocrine function and induce reproductive and agent and was called "fountain of youth" [13]. They are also
developmental toxicity [4]. Diethyl phthalate is one of the used worldwide as food supplements, to increase the libido
most frequently used phthalates in many industrial products [14]. Moreover they are regarded as a good nutritional
[5] and considered to belong to the low molecular weight source since they contain flavonoids, carotenoids, alkaloids,
phthalate groups [6]. steroids, saponins, glycosides, tannins, proteins, amino
acids, vitamins, dietary fibers, fatty acids, enzymes,

It is used as a plasticizer for cellulose acetate and hormones and minerals [12].

as a solvent and fixative for cosmetic products [7]. It is
found in 71% of personal care products, 57% of perfumes
and 25% of deodorants [8] and also in different medical
Bentayeb et al., 2020 105
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The objective of our work is to evaluate the relative
weight of the testes, the level of testosterone and the
parameters of reproduction: the speed, the concentration and
the mobility of the spermatozoa, after the exposure of the
male rabbits to the DEP, and hence to demonstrate the
therapeutic role of DPP on these parameters.

2. Materials and Methods
2.1 Chemicals and Reagents

% Grains of date palm pollen were obtained in the
region of Biskra (Southest of Algeria).

¢+ The diethyle phthalate (C12H1404), called also
(ortho-phthalate of diethyl).

2.2 Animals

For this study we used 16 pubescent male rabbits of
the breed (Oryctolagus cuniculus)

2.3 Experimental Protocol

The rabbits were randomly divided into four
experimental groups of four individuals each. The
experiment consists in administering to rabbits orally doses
of diethyl phthalates and grains of palm pollen.

1. Group 1: used as a control.

2. Group 2: treated with 240 mg/kg/day of DPP.

3. Group 3: treated with 330 ml/kg/day of Diethyle
phthalate.

4. Group 4: treated with a combination of 330
ml/kg/day of DEP with 240 ml/kg/day of DPP.

After 30 days of treatment the animals were sacrificed and
dissected, the testes were removed to estimate their relative
weight (organ weight/body weight).

At the time of sacrifice, blood samples were
immediately collected in heparinized tubes, and then
centrifuged at 4000 rpm/15min, then the plasma was
obtained and stored at -20°C, The testosterone concentration
was estimated in the plasma according to the Enzyme-
Linked Immunosorbent Assay (ELISA) method.

2.4 Le spermogramme

The spermogram was carried out according to the
WHO 1993 method [15]. By making a small incision at the
level of the epididymis in order to obtain a drop of sperm,
which has been added to 1 ml of physiological solution
(0.9% NaCl) to assess the reproduction parameters (speed,
concentration and mobility of sperm). The sample must be
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kept at a temperature of 37°C for the microscopic analysis
of sperm.

2.5 Statistical Study

Data were analyzed using software (mintable 16),
statistical analysis was performed by T of Student to
determine the significance between two means, multiple
comparison of means was calculated using analysis of
variance a classification criterion (ANOVA),

a) (P <0.05) significant difference.
b) (P<0.01) highly significant difference.
c) (P<0.001)very highly significant difference
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Figure 1: Estimated mean testis relative weight (X + SD) of
male rabbits (O. cuniculus) after four weeks of treatment

The results showed a slight increase in the weight of the
testes in the DPP group compared to the control group T,
however, a significant decrease (p <0.05) was recorded in
the DEP group compared to the control T. DPPDEP group
showed an improvement in the weight of the testes
compared to the DEP group.
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Figure 2 Estimated mean testosterone concentration (mg/ml)
(X£SD) of male rabbit (O. cuniculus) after four weeks of
treatment

The testosterone concentration showed a significant increase
(p <0.05) in the DPP group compared to the control group
T, on the other hand, a highly significant decrease (P <0.01)
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was recorded in the DEP group compared to the control T,
the DPPDEP group showed an improvement in comparison
with the DEP group.

Multiple comparison by the test (ANOVA)
showed a highly significant difference (P <0.001) between
the four groups.
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Figure 3 Estimation of the average speed (mm/s) (X£SD) of
sperm in the epididymis of the male rabbit O. cuniculus after
treatment for four weeks

The results showed a significant increase (p<0.05) in sperm
speed in the DPP group compared to the control group T.
however, a highly significant decrease (P<0.01) was
recorded in the group DEP in comparison with the control T.
The DPPDEP group showed an improvement in the speed of
the spermatozoa compared to the DEP group. The multiple
comparison by the test (ANOVA) showed a very highly
significant difference (P<0.001) between the four groups.
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Figure 4 Estimated mean motility (%) (X£SD) of sperm in
the epididymis of male rabbit O. cuniculus after four weeks
of treatment

A slight increase was observed in the DPP group compared
to the control group T. However, a very highly significant
decrease (p<0.001) in sperm mobility was recorded in the
DEP group compared to the control T, whereas, the decrease
in sperm mobility in the DPPDEP group is moderate
compared to the DEP group. The multiple comparison
reveals a very highly significant difference (p<0.001).
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Figure 5 Estimation of the average concentration (X+SD) of
spermatozoa (x106/ml) in the epididymis of the male rabbit
O. cuniculus after four weeks of treatment

The sperm concentration is significantly increased (p<0.05)
in the DPP group compared to the control group T. While
the DEP group reveals a highly significant decrease
(p<0.001) compared to the control group T. However, an
improvement in sperm concentration was recorded in the
DPP DEP group compared to the DEP group. The
comparison between the four groups reveals a very highly
significant difference (p<0.001).

4. Discussions

Our study shows that the oral administration of
330mg/kg/day of DEP, 240mg/kg/day of DPP and the
combination of 330mg/kg/day of DEP and 240mg/kg/day of
DPP, for 30 days, respectively, to 3 groups of adult rabbits
gives effects on the weight evolution, the change in the
relative weight of the organs and the parameters of
reproduction compared to the control group.

Our results revealed that the treatment with DEP
induced a significant reduction (p<0.05) in the weight of the
testes compared to the control, this reduction could be due to
the degenerative effect of DEP on the testicular cells. Our
results join the previous study [16], which indicated that
administration of (DEP) to rats caused a significant
reduction in the weight of the testes.

Several studies have reported that phthalates can
affect the structure and functions of Sertoli cells [17] and
their damage can lead to degeneration of germ cells [18],
other studies have found that (DEP) could cause stress
oxidative, causing a significant increase in lipid
peroxidation (LPO), which leads to high production of
reactive oxygen species (ERO) by testicular macrophages
and which can affect Leydig cells which are particularly
sensitive to ERO due to their proximity to these cells [19],
[20]. This shows that oxidative stress can cause the decrease
of Leydig cells [21].
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We also recorded an enhancement in the relative
weight of the testes in the group treated by the association of
DPP and DEP compared to the group treated only with
DEP; this therapeutic action of (DPP) in the regulation of
the weight of the testes could be due on the one hand to the
presence of estrogenic compounds which may be involved
in the regulation and renewal of spermatogonia stem cells
[22], and on the other hand, of the increased secretion of
fluids by Sertoli cells and the normal production of
spermatozoa in the seminiferous tubes [23].

We noted a significant increase (P <0.05) in the
level of testosterone in the group treated with (DPP), which
agree with the results of other studies [24]. This increase is
due on the one hand to the presence of zinc in (DPP), which
is a necessary element for the biosynthesis of this hormone
[25] and on the other hand, to the content of (DPP) in
saponins, flavonoids and steroids. These constituents are
known as stimulators for leydig cells in order to increase the
secretion of testosterone and improving the levels of (LH)
[26].

We also noticed a highly significant reduction
(P<0.01) in the testosterone concentration in the group
treated with DEP, which could be due to the alteration of the
leydig cells. Our results are in agreement with Pereira et al
[16], it was reported that (DEP) causes focal dilation of the
smooth endoplasmic reticulum (REL) and mitochondrial
swelling of leydig cells after administration of (2g/kg/day)
of (DEP) orally for 2 days [28]; this deterioration in the
functioning of leydig cells can lead to a decrease in
testosterone.

Our results also demonstrate that the
supplementation of 240mg/kg/d of DPP to the group treated
with 330mg/kg/d of DEP causes an improvement in the
secretion of testosterone, this can be explained by the
presence of several factors, including mainly the steroid
components and gonadotropin-like substances in DPP,
which act as stimulators of the gonads by improving fertility
and maintaining normal testosterone levels. In addition, the
vitamin C present in DPP can also regenerate testosterone
molecules upto 58% in-vitro, and is capable of increasing
the level of testosterone in Leydig cells, by protecting them
against oxidative stress: it acts as an electron donor [29].

In humans and laboratory animals, the evaluation
of sperm parameters is considered a useful indicator to
better specify the toxic effects of environmental pollutants
on testicular function. Our results prove a significant
increase in the characteristics of sperm (mobility,
concentration and speed) in the group treated with (DPP)
compared to the control group. These findings are in accord
with those obtained by Al-Sanafi et al 2006 [30] who
described an increase in the mobility and speed of sperm in
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animals treated with DPP. The findings are also similar to
those of Batool H. Faleh et al (2006) [31] who found that the
treatment of rabbits by DPP cause an increase in sperm
concentration. The increase in sperm parameters could be
due to the activation of the process of spermatogenesis
which depends on the hormones of the hypothalamic-
pituitary axis. A study by Rafah Razooq and al (**year)
showed an increase in LH and FSH in rabbit serum after
administration by DPP which confirms that the latter acts
positively on this axis and therefore on the synthesis and
secretion of these hormones [32].

In the present study the group treated with (DEP)
shows a highly significant reduction (P<0.001) in the
mobility of spermatozoa, which is in agreement with a study
indicating that the exposure of 234 men healthy at (DEP)
caused decreased mobility of their sperm [33]. A significant
decrease in sperm concentration was also seen in the group
treated with (DEP) comparable to what is stated previously
in rats exposed to DBP [17]. Likewise, our results show a
decrease in the speed of sperm. Moreover, a positive
correlation has been shown between (MEP) which is the
metabolite of (DEP) and the linear speed of movement of
sperm [34].

The reduction in sperm parameters could be due
to a severe alteration in spermatogenesis caused by (DEP)
which can lead to sterility or oligospermia in rabbits. It can
be said that the reduction in the levels of androgens could
lead to a severe alteration of spermatogenesis. Similar
results stated that the secretion of testosterone is responsible
for the activation and maintenance of spermatogenesis [35].
According to (contzen peireira), an increase in lipid
peroxidation in the testes of rats is due to the toxic effects of
(DEP). This increase is accompanied by the increase in
(ERO) and a significant reduction in the activity of
antioxidant enzymes in the testes. Superoxide dismutase
(SOD), glutathione peroxydas (GPX), glutathione reductase
(GR), antioxidant enzymes are part of the cellular defense
against the oxygen species (ERO) [16, 36].

However, an increase in the formation of free
radicals leads to a deficiency of the antioxidant defense
system then a functional inactivation can occur.
Spermatogenesis being a highly replicative process which
occurs in the seminiferous tubes of the testes, is therefore
more sensitive to oxidative stress [37]. In addition it has
been revealed that (LPO) is a process of degradation of
polyunsaturated fatty acids (PUFA) and its presence in cell
membranes leads to the alteration of the biological
membrane [38].

Sperm are considered to be very sensitive to
damage induced by oxidative stress due to their high levels
of polyunsaturated fatty acids, the increase in (LPO) has
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been shown to impede the mobility of sperm so may cause a
decrease in their fertilizing potential [39].

On the other hand, it was shown that testosterone
helps the maturation of elongated round spermatids, which
suggests that a decrease in testosterone levels could cause a
blockage in the spermatid phase, which can result in a
decrease in the number of mature sperm [40]. Contrariwise,
the reduction in sperm speed may be due to the decrease in
mobility of the sperm which may be the cause of the
increased time it takes for the sperm to reach the epididymis.

A prominent improvement in sperm parameters
was recorded in the (DPP DEP) group, which could be due
to the positive effect of (DPP) on the spermatogenesis
process by promoting normal sperm production. Similar
results were revealed in a study on the protective effect of
DPP against testicular toxicity induced by cisplatin [41].

These effects could be attributed to the
antioxidant effect of (DPP) which may be due to its rutin
content as well as the tannins which play a very important
role in the defense system against oxidative damage caused
by free radicals by trapping [42].

Alternatively, the flavonoids present in (DPP)
can prevent oxidative damage due to their ability to trap
reactive oxygen species such as the superoxide anion, and
the hydroxyl radical. The presence of quercenin in the
(DPP) which is a powerful antioxidant is also considered as
a free radical scavenger therefore it can protect sperm from
damage caused by (ERO) by inhibiting lipid peroxidation
and changing the antioxidant defense pathway in vivo and in
vitro [43].

In addition, the vitamin C present in the DPP
plays a beneficial role on the quality of the sperm, by the
increase in the number of sperm, the improvement of the
mobility and the morphology of the sperm [44], as it can
neutralize the (ERO) due to oxidative stress. Several studies
reported that vitamin (E) found in (DPP) which is a
powerful antioxidant, helps maintain the stability of cell
membranes and scavenge free radicals (ROE) [45].

In addition, polyphenols which are considered to
be powerful antioxidants present in (DPP) can protect cells
against free radicals (ERO) due to oxidative stress, because
of having an anti-radical and anti-inflammatory effect [46].
Selenium is a trace element present in (DPP) which plays an
important role in the physiology of the male reproductive
system. It is present in high concentrations in the testes [47],
and is an essential component of the enzyme (glutathione
peroxidase) [48].
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In addition, the primordial role of estrogens,
especially 17B estradiol, synthesized by Sertoli, Leydig and
germ cells in the process of spermatogenesis has been
shown recently. The presence of phytoestrogens in the DPP,
as steroid components can positively influence the
parameters of the sperm by their action on the reabsorption
of luminal fluid in the head of the epididymis [49], this
function avoids the entry of the sperm in the epididymis in
diluted form, suggesting an increase in sperm concentration
(the total number of sperm) [50].

Conclusion

In conclusion, our results show that oral
treatment for one month with a dose of (330 ml/kg/day) of
diethyl phthalate (DEP) can lead to toxic effects on the male
reproductive system, and that the addition of (DPP) (240
mg/kg/day) for the same period can effectively reduce the
deleterious effects of (DEP). This confirms the therapeutic
action of (DPP).

References

[1] Mohammad Hossein Asghari, Soodabeh Saeidnia
and Mohammed Abdollahi, (2015), A Review on
the Biochemical and Molecular Mechanisms of
Phthalate-induced Toxicity in Various Organs With
a Focus on the Reproductive System. International
Journal of Pharmacology 11[2]: 95-105

[2] Liangpo Liu, Huagiong Bao, Feng Liua Jie Zhanga
and Heging Shen (2012), Phthalates exposure of
Chines reproductive age couples and its effect on
male semequality, a primary study international
environment 42,73.

[3] S.M. Duty, R.M. Ackerman, A.M. Calafat, R.
Hauser, Personal care product use predicts urinary
concentrations of some phthalate monoesters,
Environ. Health Perspect. 113 (2005) 1530-1535.

[4] JJ. Adibi, F.P. Perera, W. Jedrychowski, D.E.
Camann, D. Barr, R. Jacek, R.M. Whyatt, Prenatal
exposure to phthalates among women in New York
city and Karkow, Poland, Environ. Health Perspect.
111 (2003) 1719-1722.

[5] Mingcui Zhang, Ying Cong, Yali Sheng, Bolin Liu
A direct competitive enzyme-linked
immunosorbent assay by antibody coated for
diethyl phthalate analysis journal: ELSEVIER
Analytical Biochemistry 406 (2010) 24-28.

109



1JCBS, 17(2020):-105-112

[6] M. saillen fait, Laudet-Hesbert phtalates BP27,
54501 vandoeuvre, France, 75680 paris cedex 14,
France.

[7] Sakikoa Fujii, Kaoru YABE, Masatoshi
FURUKAWA, Mariko HIRATA, Masao
KIGUCHI and Tsuguo IKKA, two-ganaration
reproductive toxicity study of diethyl phthalate
(dep) in rats. The journal of Toxicological Sciences
vol.30, Special Issue, 97-116, (2005)

[8] Contzen Pereira, Kranti Mapuskar, C. Vaman Rao,
A two-generation chronic mixture toxicity study of
Clophen A60 and diethyl phthalate on histology of
adrenal cortex and thyroid of rats, Acta
histochemica 109 (2007) 29-36.

[9] Wahl HG, Hoffmann A, Ha'ring HU, Liebich HM.
Identification of plasticizers in medical products by
a combined direct thermodesorption-cooled
injection system and gas chromatography—mass
spectrometry. J Chromatogr A 1999;847:1-7.

[L0]Amal Daoud, Drira Malika, Sana Bakari, Najla
Hfaiedh, Kais Mnafgui, Adel Kadri, Ne’ji
Gharsallah, Assessment of polyphenol
composition, antioxidant and antimicrobial
properties of various extracts of Date Palm Pollen
(DPP) from two Tunisian cultivars, Arabian
Journal of Chemistry (2015).

[11]Ali  Abedi, Mohsen Parviz, Seyed Morteza
Karimian, Hamid Reza Sadeghipour Rodsari*
Aphrodisiac  Activity of Aqueous Extract of
Phoenix dactylifera Pollen in Male Rats, Advances
in Sexual Medicine, 2013, 3, 28-34.

[12] Ahmed A Elberry, Shagufta T Mufti, Jaudah A Al-
Maghrabi, Essam A Abdel-Sattar, Osama M
Ashour, Salah A Ghareib*and Hisham A Mosli,
Anti-inflammatory and antiproliferative activities
of date palm pollen (Phoenix dactylifera) on
experimentally-induced atypical prostatic
hyperplasia in rats, Elberry et al. Journal of
Inflammation 2011, 8:40.

[L3] Al-Samarai, A. H., Al-Salihi, F.G., Al-Samarali,
R.R., Phytochemical constituents and nutrient
evaluation of date palm (Phoenix dactylifera, L.)
pollen grains, Tikrit Journal of Pure Science 21(1)
2016.

[14]Bacha, M.A.; Ali, M.A. and Farahat, F.A. chemical
composition of pollen grains of some date palm

Bentayeb et al., 2020

males grown in Riyadh, Saudi Arabia. Arab gulf
journal scientific res., 15(3);1997:783-803

[15] Organisation Mondiale de la Santé. Analyse du
sperme  humain et de [linteraction des
spermatozoides avec le mucus cervical. Ed.
INSERM., 1993, pp 55-56.

[16] Contzen Pereira, Kranti Mapuskar, C. Vaman Rao.
Effect of diethyl phthalate on rat testicular
antioxidant system: A dose-dependent toxicity
study, Pesticide Biochemistry and Physiology 90
(2008) 52-57.

[17]Yi-Xin Wang, Ling You, Qiang Zeng, Yang Sun,
Yue-Hui Huang, Cheng Wang, Peng Wang, Wen-
Cheng Cao, Pan Yang, Yu-Feng Li, Wen-Qing Lu,
Phthalate exposure and human semen quality:
Results from an infertility clinic in China, Phthalate
exposure and human semen quality: Results from
an infertility clinic in China, Environmental
Research 142 (2015) 1-9.

[18] Faigah Ramzan, Irfan Zia Qureshi, Intraperitoneal
kisspeptin-10  administration  induces  dose-
dependent degenerative changes in maturing rat
testes, Life Sciences 88 (2011) 246-256

[19]Heena Prajapati, Ramtej Jayram Verma, Diethyl
Phthalate Causes Oxidative Stress: An in Vitro
Study, Iranian Journal of Toxicology Volume 8, No
24, (2014).

[20]THORSTEN DIEMER, JOHN A. ALLEN,
KAREN HELD HALES, AND DALE
BUCHANAN HALES, Reactive Oxygen Disrupts
Mitochondria in MA-10 Tumor Leydig Cells and
Inhibits Steroidogenic Acute Regulatory (StAR)
Protein and Steroidogenesis, Endocrinology, July
2003, 144(7):2882-2891.

[21]AMIR  AMANULLAH, USMAN ULLAH,
SHEHLA AMAN FIDAULLAH WAZIR,
Histology of Rabbit’s Testes as Influenced by
Municipal Waste Water, P J M H S Vol. 10, NO. 4,
OCT - DEC 2016 1101

[22] Wafaa A. Hassan; Akram M. El-kashlan and Noha
A. Ehssan, Egyptian Date Palm Pollen Ameliorates
Testicular Dysfunction Induced by Cadmium
Chloride in Adult Male Rats, Journal of American
Science, 2012;8(4)

[23]Narendra M. Biswas, Ranojoy Sen Gupta, Alok
Chattopadhyay, Gargi Roy Choudhury, Mohitosh

110



1JCBS, 17(2020):-105-112

Sarkar, Effect of atenolol on cadmium-induced
testicular toxicity in male rats, Reproductive
Toxicology 15 (2001) 699-704.

[24]Marbeen MI, Al-Snafi AE, Marbut MM,
Allahwerdy 1Y. The probable therapeutic effects of
date palm pollen in the treatment of male infertility.
Tikrit J Pharm Sci. 2005;1:30-35.

[25] El-Kashlan AM, Nooh MM, Hassan WA, Rizk SM
(2015), Therapeutic Potential of Date Palm Pollen
for Testicular Dysfunction Induced by Thyroid
Disorders in Male Rats. Journal.pone.0139493

[26]Cherifa Selmani, Djamila Chabane, Nadia
Bouguedoura, Ethnobotanical survey of Phoenix
dactylifera L. Pollen used for the treatment of
infertility problems in Algerian oases, African
Journals Online (AJOL) vol14. No 3(201

[27] Virginirouiller-Fabre,Vincent Nuczynski, charlotte
[écureuil, Cabriel livera, Delphine moison René
frydman, René habert, Polluants environnementaux
et troubles de la reproduction masculine: les
phtalates au cceceur du débat Environmental
pollutants and male fertility: The case for phtalates,
Cahiers de Nutrition et de Diététique Volume 46, n
2

[28] ATSDR-toxicological profil for diéthyl
phtalate.Atlanta: ATSDR;1995:158p.

[29] Kuoppala A. (2016). Vitamin C and testosterone:
the protective effects of ascorbic acid.
Anabolicmen.
https://www.anabolicmen.com/vitamin-c
testosterone

[30] Al-Sanafi Al, Bahaaldeen EF, Marbeen MI, Marbut
MM. The effect of date palm pollen & zinc
sulphate in the treatment of human male infertility.
Tikrit J Pharm Sci. 2006; 2:31-34.

[31]Batool H.Faleh, Alaa Abdulkhalik Sawad,
EFFECT OF PALM POLLEN GRAINS
EXTRACTS (Phoenix dactylifera L ) ON
SPERMATOGENIC ACTIVITY OF MALE
RABBITS, Basra Journal of Date Palm Research.
Volume: 5 Issue: 1-2. (2006)

[32] Rafah Razooq Hameed Al-Samarrai, Aysar Saleh
Mohammed Al-Samarrai, Abdul-Monaim Hamad
Al-Samarrai, Effect Evaluation of Iragi Date Palm
Pollen on Sex Hormones Level of Male Local

Bentayeb et al., 2020

Rabbits, Chemistry of Advanced Materials 2(4)
(2017) 53-59

[33]Jonsson, B.A., Richthoff, J., Rylander, L.,
Giwercman, A., Hagmar, L., 2005. Urinary
phthalate  metabolites and  biomarkers of
reproductive function in young men. Epidemiology
16, 487493

[34] Liangpo Liu, Huagiong Bao, Feng Liu, Jie Zhang,
Heqing Shen Phthalates exposure of Chinese
reproductive age couples and its effect on male
semen quality, a primary study, Environment
International 42 (2012) 78-83.

[35]JASKIRAT SINGH, CHRIS O’NEILL, AND
DAVID J. HANDELSMAN, Induction of
Spermatogenesis by Androgens in Gonadotropin-
Deficient (hpg) Mice, Endocrinology Vol. 136, No.
12.

[36]ZEGHAD NADIA ep BOUOUDEN, Evaluation
des propriétés biopharmacologiques,
standardisation chimique et valorisation des
agroressources fonctionnelles cas de granatum,
Citrus aurantium et Opuntia ficus-indica, thése
Doctorat en Sciences, UNIVERSITE DES
FRERES MENTOURI. CONSTANTINE 1.

[37]R. John Aitken and Shaun D. Roman, Antioxidant
systems and oxidative stress in the testes, Oxidative
Medicine and Cellular Longevity 1:1, 15-24 2008.

[38] Boujbiha MA, Hamden K, Guermazi F, Bouslama
A, Omezzine A, Kammoun A, El Feki A. (2009).
Testicular toxicity in mercuric chloride treated rats:
association with oxidative stress. Reprod Toxicol.
28(1): 81-9.

[39]Lamia Said, Mohamed Banni, Abdelhamid
Kerkeni, Khaled Said, Imed Messaoudi, Influence
of combined treatment with zinc and selenium on
cadmium induced testicular pathophysiology in rat,
Food and Chemical Toxicology 48 (2010) 2759-
2765.

[40]O’Donnell L, MclLachlan RI, Wreford NG,
Robertson DM. Testosterone promotes the
conversion of round spermatids between stages VI
and VIII of the rat spermatogenic cycle.
Endocrinology 1994; 135:2608-2614.

[411GABR GA, SOLIMAN GA, GANAIE MA AND
HASSAN HMM, THE POTENTIAL
PROTECTIVE ACTIVITY OF DATE PALM

111


https://www.anabolicmen.com/author/anabolic-men/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boujbiha%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hamden%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guermazi%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bouslama%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bouslama%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Omezzine%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kammoun%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22El%20Feki%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22El%20Feki%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Reprod%20Toxicol.');
javascript:AL_get(this,%20'jour',%20'Reprod%20Toxicol.');

1JCBS, 17(2020):-105-112

(PHOENIX DACTYLIFERA) POLLEN AND
PANAX GINSENG AGAINST CISPLATIN-
INDUCED TESTICULAR TOXICITY IN RATS,
IJBPAS, May, 2014, 3(5): 605-623.

[42] El Ridi MS, Strait LA, AboulWafa MH. Isolation
of rutin from the pollen grain of the date palm
(Dactylifera palma L.). Arch Biochem Biophys.
1952;39:317-321.et Mahran GH, Abdel-Wahab
SM, Attia AM. A phytochemical study of date
palm pollen. Planta Med. 1976; 29:171-175.

[43] Yusuf Kalende, Sinan Kaya, Dilek Durak, Fatma
Gokce Uzun, Filiz Demir, Protective effects of
catechin and quercetin on antioxidant status, lipid
peroxidation and testis-histoarchitecture induced by
chlorpyrifos in male rats environmental toxicologiy
and pharmacologie volume 33p141-148

[44] Akmal M, Qadri J, Al-Waili N, Thangal S, Haq A,
Saloom K. (2006). Improvement in human semen
quality after oral supplementation of vitamin C. J
Med Food. 9(3): 440-2.

[45] Hala Elharoun and Manar A. Bashandy, Testicular
toxic effect of Di-N-Butyl phthalate on adult male
albino rat and the possible protective role of
Vitamin C & E (ultrastructural, histological and
histochemical study), Journal of American Science
2014;10 (11)

Bentayeb et al., 2020

[46]Du G, Sun L, Zhao R, Du L, Song J, Zhang L, He
G, Zhang Y, Zhang J. (2016). Polyphénole:
potentiel source of drugs for the treatment of
ischaemic heart disease.

[47]Oldereid NB, Thomassen Y, Purvis K. (1998).
Selenium in human male reproductive organs. Hum
Reprod. 13: 2172-6.

[48]R. Beasley, C. Thompson and N. Pearce, Selenium,
glutathione peroxidase and asthma, Clinicat and
Experimental Allergy, 1991, Volume 21, pages
157-159

[49] Wafaa A. Hassan; Akram M. El-kashlan and Noha
A. Ehssan, Egyptian Date Palm Pollen Ameliorates
Testicular Dysfunction Induced by Cadmium
Chloride in Adult Male Rats, Journal of American
Science, 2012;8(4)

[50]S. Bahmanpour, T. Talaei, Z. Vojdani, M.R.
Panjehshahin, A. Poostpasand, S. Zareei, M.
Ghaeminia, Effect of Phoenix Dactylifera Pollen
on Sperm Parameters and Reproductive system of
Adult Male Rats, Iran J Med Sci 2006; Vol 31 No
4.

112



