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ABSTRACT

This study was implemented to investigate the effect of Euterpe. Oleracea L. anthocyanin
(EOA) and L. barbarum polysaccharides (LBP) on male fertility in comparison with tadalafil.
Anthrocyanin was obtained from the crude extract of E. oleracea using solid phase extraction
(SPE). polysaccharides were isolated from the crude extract of Lycium barbarum L. using
chemical methods. Twenty eight adult male rats were divided into four equal groups; First
group (T1), was treated with 80 mg/kg (EOA). Second group (T2), was treated with 100
mg/kg (LBP), third group (T3), was treated with 1.8mg/kg Tadalafil drug. The last group
(T4) was treated with distilled water and was considered as control group. Results of sperm
(count, motility, and viability), testosterone level and fertility index of T1,T2 and T3 groups
showed significant increase as compared with (T4). The (T2) was showed a significant
decrease in the abnormality percentage and significant increase in testes weight and
Gonadosomatic index as compared with (T4). The (T1) showed a significant reduction of the
body, testes weight and gonadosomatic index as compared with (T4). The (T3) showed
significant increase of the body, testes weight and gonadosomatic index as compared with
(T4). Histological results of the testis in (T1) showed the somniferous tubules were filled
with spermatid and mature spermatozoa, while (T2) had hyperplasia in few somniferous
tubules in the primary spermatocytes and the somniferous tubules lumen was filled with
mature spermatozoa, while (T3) revealed a clear congestion of blood vessels and odema in
the interstitial tissue. In this study concluded the Polysaccharides of L. barbarum fruits and
anthocyanins of E. oleracea fruit can be considered as fertility-facilitating agents and can
reduce the sperm deformities.
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1. INTRODUCTION

The reproductive system is one of the most important systems in the entire body.
Infertility is a major issue that has been thought to be one of the woman's problem. However,
it turned out about one out of every three cases of infertility is due to men alone. The oral
prescription medication of Viagra® is effective but has many side effects (1). Oral
testosterone can reduce erectile dysfunction, but it is often ineffective and causes liver
damage (2). Other drugs such as Yohimbine, papaverine hydrochloride (used under careful
medical supervision), phentolamine, and alprostadil (Caverject®) cause the widen blood
vessels. In addition, these medications are quiet expensive in the developing countries.
Therefore, medicinal plants have been used in the treatment of infertility with a lower coast
and a reduced amount of side effects. However, this ethnobotanical indigenous knowledge
has not been earlier documented and scientifically validated for efficacy and safety (3). L.
barbarum (Guji berry) a famous Chinese medicinal herb, has a long history of use as a
traditional remedy for male infertility. Polysaccharides are the most important functional
constituent in L. barbarum fruits. Polysaccharides improved the copulatory performance and
reproductive function of hemicastrated male (4).

E. oleracea (Acai berry) is an extremely effective fruit, filled with antioxidants,
minerals, omega-6-9 fatty acids, B vitamins, fiber and protein. Improving blood circulation is
an important factor for better sex life as it increases libido. This berry improves
cardiovascular health thus it has a preventive effect against cardiovascular diseases. This fruit
has a high content of anthocyanins, which is found in much smaller amounts in other fruits.
Anthocyanins are plant secondary metabolite that plays a key role in responses related to
nutrient availability and in increasing male fertility (5). The aim of this study is to explore the
fertility effects of the phytochemical compounds polysaccharides and anthocyanins isolated
from L. barbarum and E. oleracea respectively in comparison with Tadalafil drug on male
rats.

As tadalafil inhibits PDE5 activity which causes sexual stimulation that leads to an
erection causes the production and release of nitric oxide in the penis. The nitric oxide causes
an enzyme guanylate cyclase to produce cyclic guanosine monophosphate (cGMP). It is
cGMP that is primarily responsible for increasing and decreasing the size of blood vessels
carrying blood from the penis, respectively, and causing an erection. In addition, it is devoid
of deleterious effects on semen volume, concentration, sperm membrane integrity or sperm
penetration assay (6). This study was aimed to investigate the effect of the most important
phytochemical compounds isolated from the fruits of E. oleracea and L. barbarum on fertility
and compare them with Tadalafil drug.
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2. MATERIAL AND METHODS
Extraction and purification of L. barbarum polysaccharides (LBP):

Dried fruits were purchased from natura hustopece- EU. Fruits were grinded into fine
powder. Then, the sample was refluxed to remove lipids with chloroform: methanol solvent
(2:1) (v/v). After filtering, the residue was air-dried, and then refluxed again with 80%
ethanol at 80 °C to remove oligosaccharides. The residues were extracted four times in boiled
water then filtered. The filtrate was concentrated by a rotavap, and then precipitated using
95% ethanol, 100% ethanol and acetone, respectively. After filtering and centrifuging, the
precipitate was collected and vacuum-dried. The dried L. barbarum polysaccharides (LBP)
obtained were stored in a refrigerator for the in vivo study (7).

Extraction of E. oleracea anthocyanin (EOA):

Dried powder of Euterpe oleracea was obtained from ISWARI/ CZ-BIO-001-EU.
The powdered fruits were frozen with liquid nitrogen and powdered. The use of liquid
nitrogen minimizes anthocyanin degradation by lowering the temperature and providing a
nitrogen environment. The fine powder maximizes pigment recoveries due to its high surface
area and favors disruption of cellular compartments, later on from the crushed material
anthocyanin was extracted by following Methanol and Acetone-chloroform extraction
method (8)
Later, the powder was extracted in acid water (distilled water containing 0.01 M HCL)
overnight with shaking. The anthocyanin-rich extract was concentrated to dryness in a
rotavap. The anthocyanin-rich extract was dissolved in 50 ml of distilled water for
anthocyanin purification (9).

Isolation and purification of E. oleracea anthocyanin using solid phase extraction (SPE)

Five gram C18 cartridge (Sigma Aldrich) was washed with methanol, the cartridge
was washed with acidified deionized distilled water to remove the methanol. 25 ml of the
anthocyanin-rich extract was forced through the cartridge and then washed with acidified
water to remove sugar and other polar compounds in the extract. Anthocyanin component
was eluted with acidified ethanol (0.01% HCI) and collected in a 150 ml flask. The ethanol
was totally removed in a rotavap. The concentrated extract was redissolved in acidified water.
The final extract was pinkish in color and was stored at -4°C in a refrigerator for the rest of
the study. (9 and 10), (Thin Layer chromatography was conducted using an aluminum plate
coated by silica gel as stationary phase and n-Butanol: Acetic Acid: Water (4:1:5) as mobile
phase (11).

Experimental Animals:

Twenty eight adult male rats weighting 400g were obtained from the animal house of
the college of pharmacy/ University of Baghdad. Animals were placed in cages subjected to
constant environmental conditions. Standard rodent diet (commercial feed pellets) and Tap
water were freely available.

Determining concentrations of (LBP) and (EOA) used in this study:

A pilot study was conducted under the same circumstances for the main experiment in
order to determine the appropriate dose of the chosen phytochemical compounds. Therefore,
forty adult male rats weighted between 300-400kg were divided into eight subgroups and
treated with a dose of (10, 50, 100, 200) mg/kg for (LBP) and (20, 40, 80, 160) mg/kg
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(EOA). Treatment was given daily for a month by G- tube. The dose of 100mg/kg for (LBP)
and the dose of 80 mg/kg for (EOA) illustrated the best results and were chosen for the main
in vivo experiment.
The main in vivo experiment:

Twenty eight adult male rats were divided equally into four groups. Treatment was
administrated daily by G-tube for a month:
First group (T1): Was treated with a dose of 80 mg/kg B.W of (EOA).
Second group (T2): Was treated with a dose of 100 mg/kg B.W of (LBP).
Third group (T3): Was treated with a dose of 1.8mg/kg B.W of Tadalafil drug.
Fourth group (T4): Was considered as control and treated with distilled water only.

Parameters used in this experiment:

Fertility test (mating test): This index was determinate according to (12) as each male rat
was caged separately with 2 females to confirm fertility for 6 days. The presence of sperms in
the vaginal smears examined after one day indicated that the females had mated to the
exacting male and the day of mating was taken to be first day of pregnancy. Fertility test was
considered positive when implantation sites were present.

Body and testes weight: Body weight of the rats was measured at the first day using a
mechanical balance before dosage and every week during treatment. In addition, all testis
were removed and weighed after animals were subjected to euthanasia.

Concentration of testosterone:

After evaluation the rats fertility by mating test, animals were subjected to euthanasia.
Then blood was collected by cardiac puncture, and serum was separated. Concentration of
testosterone was determined by Radio-immunoassay (RIA) (13).

Semen Collection and Analysis:

All testis were removed along with the epididymides. Afterward, the caudal
epididymides were separated from the testis. Then, epididymides were blotted with filter
papers and mangled for semen collection.

Epididymal contents of the treated rats were obtained after cutting the tail of
epididymis; 100 mg of caudal epididymis was minced with 5 ml of 0.9% NaCl and mixed
well. Then, one drop of this mix was applied to hemocytometer chamber under cover slip.
Quantitative motility percentage was determined by counting motile and immotile
spermatozoa per unit area. While, quantitative viability percentage was determined by
counting viable and unviable spermatozoa per unit area. Moreover, sperm count was
determined according to (14). Sperm morphology was done by adding two drops of warm
Eosin/Nigrosin stain to the semen on a pre-warmed slide. After that, a uniform smear was air-
dried. Then, the stained slide was immediately examined under the microscope using x400
magnification (15).

GSI (Gonadosomatic index): This index is determined according to (16) as it indicates testis
weight/body weight ratio x 100.

Histological sectioning of testes tissue: Specimens of testes tissue were taken and kept in
10% formalin for fixation. Then processed routinely in histokinette. After that, it was
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embedded in paraffin wax and stained with haematoxylin and eosin. Finally, examined under
a light microscope (17).

Statistical analysis: SAS (18) was used for statistical analysis to study the effect of different
treatments. Also, the mean was compared with less significant LSDs.

3. RESULTS:

TLC for (EOA): The extracted and isolated anthocyanin from E.oleracea fruits gave one
spot using thin layer chromatography technique .The Rf value for TLC was 0.18

Pilot study: Motility percentage and sperm count in groups treated with (EOA) and (LBP)
showed a gradual significant increase (P< 0.05) in contrast with the control group until it
reached 80 mg/kg for (EOA) and 100 mg/kg for (LBP) treated as in tables (1-2)

Table (1): Illustrates the Motility Percentage and Sperm Count (X 106) for Different Doses of (EOA).

Doses of (EOA) Motility% Sperms count (x 10°)
mg/kg
control 80+1.3 A 40.16 + 1.33 A
20 85+15B 60.41+252B
40 88+19C 7760x291C
80 92+1.6D 82.79£3.01 D
160 91+11D 82.08.11 +2.09 D

*Data taken as mean + SE ** Different capital letters mean significant difference (P<0.05)
between column numbers.

Table (2): lllustrates the Motility Percentage and Sperm Count (x 10°) for Different Doses of

(LBP).
Doses of (LBP) Motility% Sperms count (x 10°)
mg/kg
control 80+1.3A 40.16 + 1.33 A
10 87+x16B 70.12+2.41 B
50 90x+1.7C 80.53+290C
100 96+ 15D 92.37+£2.10 D
200 976+10D 91.33+2.10D

*Data taken as mean = SE ** Different capital letters mean significant difference (P<0.05)
between raw numbers.

Semen analysis and fertility index: Sperm count, motility and viability percentage of (T1-
T2-T3) showed a significant increase (P< 0.05) when compared with (T4). While, (T2)
showed a noticeable increase (P< 0.05) when compared with the rest of the groups. The
abnormality percentage of (T2) illustrated a clear decrease (P< 0.05) when compared with
(T1-T3-T4). While (T3) demonstrated absolutely no difference (P< 0.05) when compared
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with (T4). Fertility index of (T1-T2-T3) showed significant increase (P< 0.05) when
compared with (T4) as in table 3.

Table (3): The Effect of (EOA) 80 mg/kg B.W, (LBP) 100 mg/kg B.W., and Tadalafil drug
1.8mg/kg on Motility%, Viability%, Abnormality %, Sperm Count (x 106) and Fertility Index
(%).

Groups T1 T2 T3 T4

Parameters
Motility% +1l4a 95+1.8hb 0+15a |79+x1l1lc

Viability% |92+19a 98+27Db 91+1.6a |82+0.9c
Abnormality | 14+39a 9+28b 33+43c [30x41c

%

Sperm count | 82.44 +3.21 | 92.80 + 3.95 | 44.53 40.71+
(x 10%) a b +2.89 C 297¢
Fertility 9%5+20a 98+2.8Db 9%5+21a 88+1.8¢c
index

*Data taken as mean + SE. **Different small letters mean significant difference
(P<0.05) between raw numbers.

Body and testis weight: (T1) showed significantly reduction (P< 0.05) in body and testis
weight when compared to the control group (T4) and other groups. While (T2) showed a
significant decrease (P< 0.05) in body weight and noticable increase (P< 0.05)in testis
weight when compared with the control group. Tadalafil treated group (T3) showed a clear
increase (P< 0.05) in body and testis weight when compared with (T4) as in table 4.

Table (4): The effect of (E0A) 80 mg/kg B.W, (LBP) 100 mg/kg B.W. and Tadalafil Drug
1.8mg/kg on Serum Testosterone Level (mg/ml), Gonadosomatic Index (%), Body Weight
(9) and Testis Weight (g).
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*Data taken as mean = SE ** Different capital letters mean significant difference (p<0.05)
between raw numbers
Gonadosomatic Index and testosterone level: (T1) demonstrated a sharp decrease (p<0.05)
when compared with the control group (T4), while (LBP) treated group and Tadalafil treated
group (T3), illustrated a significant increase (P< 0.05) when compared with the control group
(T4). Moreover, testosterone levels in groups treated with (EOA), (LBP) and Tadalafil showed
a clear raise (P< 0.05) in contrast with the control group as in table 4.
Histological changes:

Histological section of the testis of the experimental animals treated with (EOA) had
their somniferous tubules filled with spermatid and mature spermatozoa (figurel) , the
section in testes of rat treated with (LBP) had hyperplasia in few somniferous tubules in the

Groups T1 T2 T4 T5
Parameters
Body weight 350.93+790a |361.03+£8.61b |512.06+7.99c |400.05+6.46d
Testis weight | 1.80 £ 0.32a 3.01£0.37b 2.99 £0.30b 2.20 £ 0.25¢

Gonadosomatic | 0.51+0.12a 0.83+0.16 b 0.58c +0.10 ¢ 0.54d +0.14 d
index
testosterone 75+140a 10.7£1.81b 7.9+1.99a 3.8+1.18¢c
level
primary spermatocytes. Other somniferous tubules showed the lumen filled with mature
spermatozoa (figure2). While a testis section in rats treated with Tadalafil drug revealed
congestion of blood vessels and odema in the interstitial tissue. Moreover, there were
degenerative changes in the spermatocytes and spermatids (figure3) in contrast with the
normal section in rat testis.

Figure (1): Histological section in testis of rat treated with (EOA) (80 mg/kg) B.W for a
month, showed the somniferous tubules were filled with spermatid and mature spermatozoa
and the lumen filled with spermatocytes (H&E. X400).
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Figure (2): Histological section in testis of rat treated with (LBP) (100 mg/kg) B.W for a
month, showed hyperplasia of few somniferous tubules in the primary spermatocytes, while
other somniferous tubules showed the lumen filled with mature spermatozoa (H&E. X400).

Figure (3): Histological section in testes of rat treated with Tadalafil drug (1.8 mg/kg) B.W
for 30 days , shows congestion of blood vessels and odema in the interstitial tissue. Also,
some somniferous tubules had pink material in there lumen. Moreover, there were
degenerative changes in the spermatocytes and spermatids (H&E. X400).

Figure (4): Histological section of testes in rat treated with distilled water for 30 days showed
normal tissue (H&E. X400).
4. DISCUSSION

The increase in the sperm count, motility, viability percentage of (EOA) treated groups
could indicate that the phytochemical anthocyanin from E. oleracea has the ability to
decrease the oxidative stress of testis and enhances nitric oxide preservation and
bioavailability, which led to increase the fertility. Moreover, animals treated with (EOA)
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illustrated a decreased number of abnormal sperms and increased sperm count, this outcome
agreed with results reported by (4). While better results of sperm count, motility and viability
percentage in rats treated with (LBP), which might be attributed that polysaccharides from L.
barbarum improved the copulatory performance and the reproductive function in animals by
two mechanism: firstly, through regulation of the secretion of sexual hormones including the
gonadotropin-like which promotes the hypophysis secretion of gonadal hormone and regulate
the hypothalamic-pituitary-gonadal axis in a multiple manner. Secondly, (LBP) may increase
the performance of spermatogenic cells through supporting the process of lipid peroxidation
and other peroxide radicals on DNA. Also, increased hormone levels and raised accessory
sexual organ weights and Gonadosomatic. That lead to improve the sperm count, quantity,
quality, improve fertility, decrease abnormalities of sperms, increase weight and coefficients
of testis. These outcomes came in agreement with the finding of Zhang (19).

Furthermore, the increase in motility and viability percentage of Tadalafil drug
treated group could be regarded to a positive effect of PDES5 inhibitors on sperm motility both
in vivo and in vitro because it has a role in the reduction of ejaculation-associated stress,
resulting in an ejaculation with higher sexual satisfaction and a subsequent increased number
of spermatozoa in the semen providing an ideal environment for sperm motility and may
explain the higher sperm motility profiles in semen samples. Therefore, this result agreed
with results reported by (20). In addition, the inhibition of sperm PDE5 has been shown to
increase CAMP and cGMP which lead to the raise in semen volume, concentration, sperm
membrane integrity or sperm penetration assay. There are studies that agree with these result
recorded by (6). Additionally, Tadalafil drug had a role in capacitation and a debated one
concerning acrosome reaction and in increase nitric oxide that increase fertility index , this
result agreed with the finding of Nikki ( 21).

Also, the drop off of Body, testis weight and Gonadosomatic index in (EOA) treated
group could be due to the inhibitory effects of anthocyanins on body fat accumulation, this
effect was probably due to suppression of lipid synthesis in the liver and in white adipose
tissue. This result agreed with an upshot reported by (22). while the reduction of body weight
in (LBP) treated group could be related to the increased metabolic rate and decreased waist
circumference. Therefore, further studies are necessary to confirm the effect on decrease
cortisol and related hormone levels, as well as to clarify the interaction with other intrinsic
factors such as thyroid hormone levels, which also play important roles in a metabolic system
and reduced serum total cholesterol and low density lipoprotein (23).

The increase of body and testes weight and Gonadosomatic index of Tadalafil drug
treated group might attributed to inhibition of phosphodiestras (PDE5) and increase nitric
oxide led to increase growth hormone, acting as appetizer then increase food and water
intake (24).

More to the point, the increase in testosterone level in (EOA) treated group can be
due to the protective effect of anthocyanins against stress-induced oxidative damage, as
indicated by decreased lipid peroxidation level, increased oxygen radical absorbance capacity
(ORAC) and glutathione (GSH) content, along with elevated superoxide dismutase (SOD)
and glutathione peroxidase (GPx) activities. This lead to the elevation in testosterone level
(25). Even though, the rise in testosterone level in (LBP) treated groups might be attributed to
the effect of polysaccharides in the reduction of cortisol hormone in the body and by its
antioxidant effect. This result came in agreement with the end result reported by Lee (26).

Furthermore, the increase in testosterone levels in the group treated with Tadalafil drug
could be due to the effect of Tadalafil in increasing testosterone: estrogen ratio mainly
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related to reduction of estrogen levels lead to the effect on aromatase pathway by interfering
with phosphodiesterase isozymes. This result agreed with (27).

Also, results of the histological section of (EOA) treated group regarded to the effect
of anthocyanin in removing superoxide, singlet oxygen, peroxide, hydrogen peroxide, and the
hydroxyl radical. It also effected in stabilizing or inactivating free radicals and preventing
cellular oxidative stress. In addition, anthocyanin may be effective in preventing rapid cell
death by apoptosis induced by oxidative stress, which is important for the protection of
normal cells from oxidative stress. Anthocyanin accelerates the antioxidant response element-
regulated phase 1l enzyme activity (28).

Moreover, results of the histological section of (LBP) treated group might be regarded to
its beneficial effects on the reproductive system at cellular levels and protected the
spermatogenic cells from apoptosis and preserved the structural integrity of the seminiferous
epithelium by its effect as antioxidant and regulated the hypothalamic-pituitary-gonadal axis.
This had lead to the protection of gametes and enhancement of sexual behavior. This result
agreed with results reported by Lee (26).

Finally, result of the histological section of Tadalafil drug treated group could be due
to Tadalafil raised the concentration of nitric oxide in the tissue and also had the ability to
effect on the spermatozoal membrane and revealed congestion of blood vessels by increase
blood volume, which gave a pink material in the lumen of somniferous tubules and this result
explain the mild abnormalities occurred in sperms. The same result reported by Dimitriadis
(29).

CONCLUSION

This study provides evidence for the use of (LBP) and (EOA) as an aphrodisiac and
fertility-enhancing agents. Moreover, they improved the quality and quantity of sperms and
reduced sperm deformation.

ACKNOWLEDGEMENTS
Authors are thankful to who share knowledge, and all who participates in this work.

REFERENCES

[1] Lwande W. (2001). Conservation of Biodiversity through Bioprospecting. Unravelling the
Socio-Economic Potential of African Bio-diversity through Natural Products Research;
Kenyatta International Conference Centre (KICC); 9th NAPRECA Symposium from 27 th —
31 st August; Nairobi, Kenya. Book of Abstracts, NAPRECA-KENYA.

[2] Kyamuhangire W. (2004). The Manufacturer of Patented “Mulondo Wine”. The Lecturer in the
Department of Food Science and Technology, Faculty of Agriculture, Makerere University.
[3] Evans WC. Trease and Evans (2009) Pharmacognosy. 16th Edition. London: W. b. Saunders.
[4] Luo Q,Li Z Huang X,Yan J,Zhang S,Cai YZ. (2006) Lycium barbarum
polysaccharides: Protective effects against heat-induced damage of rat testes and H202-
induced DNA damage in mouse testicular cells and beneficial effect on sexual behavior and
reproductive function of hemicastrated rats. Life Sci.;79(7):613-21.

[5] Winkel-Shirley B. (2001). Flavonoid biosynthesis: a colorful model for genetics,
biochemistry, cell biology, and biotechnology. Plant Physiol 126: 485-493.

[6] Mostafa T. (2008). Oral phosphodiesterase-5 inhibitors and sperm functions International
Journal of Impotence Research. 20, 530 536

107


http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed?term=Yan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed?term=Cai%20YZ%5BAuthor%5D&cauthor=true&cauthor_uid=16563441
http://www.ncbi.nlm.nih.gov/pubmed/16563441

Kerbala journal of pharmaceutical science.No (8) 2014 (8) 22ad) dxYasall & glall 30 < dlas

[7] Luo Q , Li Z, Huang X, Yan J, Zhang S and Cai Y (2006). Lycium barbarum
polysaccharides: Protective effects against heat-induced damage of rat testes and H202-
induced DNA damage in mouse testicular cells and beneficial effect on sexual behavior and
reproductive function of hemicastrated rats. Life Sciences (79) 613-621.

[8] Luis E , Rodriguez S , and Ronald E. Wrolstad. (2001), Extraction, Isolation, and
Purification of Anthocyanins, Current Protocols in Food Analytical Chemistry ; F1.1.1-
F1.1.11

[9] Omotuyil O, Ologundudul A, V. Onwubiko O, Wogu M D and Obi. F O (2010)
Hibiscus sabdariffa Linn. anthocyanins alter circulating reproductive hormones in rabbits
(Oryctolagus cuniculus). Journal of Diabetes and Endocrinology. 1(3), pp. 36-45

[10] Schwarz M, Wray V, Winterhalter P (2004). lIsolation and identification of novel
anthocyanins from black carrot (Daucus carota L.) juice. J. Agric. Food Chem., 52: 5095-
5101.

[11] Mohammed A , Hussain J , Kamal M , Mahmoud N. (2011). Isolation and Identification
of an Anthocyanin Compound from Cherry Fruit (Prunus Avium L.) and Study of its
Antibacterial Activity. Tikrit Journal of Pure Science 16 (2) ISSN: 1813 — 1662 62.

[12] Oberlander G, Yeung CH, Cooper TG. (1994). Induction of reversible infertility in male
rats by oral ornidazole and its effects on sperm motility and epididymal secretions. J Reprod
Fertil, 100(2):551-9.

[13] Richard EF, Valbandov AV. (1974). Radio immunoassay of peripheral plasma
testosterone in male from eight species using a specific antibody without chromatography.
Endocrinology. 95(5):1 466-8.

[14] Parandin R, Sadeghipour HR, Haeri Rohani SA,. (2008). Evaluation of Antifertility
Effect and Recovery of the Seed Oil Constituents of Iranian Species of Melia Azadrach L. in
Male Rats. Journal of Reproduction & Contraception.; 19(3):161-166.

[15] Bearden HJ , and Fluquary J. (1980). Cited in Applied Animal Reproduction, Restore
Publishing Co. Inc., Reston, Virginia, USA, pp: 158-160.

[16] STRUM, L.M.G. (1978). Aspects of the biology of Scombemorus maculatus (Mitchill)
in Trinidad. J. Fish Biol., 13: 155-172.

[17] Luna LG.(1968). Manual of histologic staining methods of the armed .
Institute of pathology.3rd., McGraw-Hill Boocompany,N.Y.,Toronto. London, Sydney; 12-31
[18] SAS institute, SAS/ATAT. (2001). Guide for personal computers version, 9th Ed. SAS
instytiteinc; cary NC, USA.

[19] Zhang C, Wang A, Sun X, Li X, Zhao X, Li S, and Ma A. (2013). Protective Effects
of Lycium barbarum Polysaccharides on Testis Spermatogenic Injury Induced by Bisphenol
A in Mice. Evidence-Based Complementary and Alternative Medicine, Article 1D 690808,
http://dx.doi.org/10.1155/2013/690808

[20] Cavallinil G, Biagiotti G. (2012). The role of Tadalafil in treatment of infertility. Asian
Pacific Journal of Reproduction. 1(4): 258-261

[21] Nikki PY, Lee JKand Cheng C Y. (2004). Nitric Oxide/Nitric Oxide Synthase,
Spermatogenesis, and Tight Junction Dynamics. Biology of Reproductio . 70 (2):267-76.

[22] Tsuda T, Horio F, Uchida K, Aoki N, Osawa T. (2003). J. Nutr., 133(7), 2125.

[23] Walker BR. (2007). Glucocorticoids and cardiovascular disease. Eur J Endocrinol
.157:545-559.

[24] Shifren JL, Tseng JF, and Zaloudek CJ, (1996). Steroid hormone regulation of vascular
endothelial growth factor in the human endometrium: implication for angiogensis during the
menstrual cycle and in the pathogensis of endometriosis. J Clin Endocrin Metabol.; 81:3112-
3118.

108


http://www.hindawi.com/92786343/
http://www.hindawi.com/31430425/
http://www.hindawi.com/21707025/
http://www.hindawi.com/25131706/
http://www.hindawi.com/79181243/
http://www.hindawi.com/96804876/
http://www.hindawi.com/63283957/
http://dx.doi.org/10.1155/2013/690808
http://www.biolreprod.org/search?author1=Nikki+P.Y.+Lee&sortspec=date&submit=Submit
http://www.biolreprod.org/search?author1=C.+Yan+Cheng&sortspec=date&submit=Submit

Kerbala journal of pharmaceutical science.No (8) 2014 (8) 22ad) dxYasall & glall 30 < dlas

[25] Li YF, Tang LP, Xu R H, He QQ, Su FW, Kurihara H.(2013). Anthocyanins
extract from bilberry enhances the therapeutic effect of pollen of Brassica napus L. on stress-
provoked benign prostatic hyperplasia in restrained mice. Journal of Functional Foods. 5(3):
1357-1365.

[26] Lee J C, Li Y H, Fung SY, Sang YH, Raymond J S, Chang C C. (2012).
Polysaccharides from Wolfberry Prevents Corticosterone-Induced Inhibition of Sexual
Behavior and Increases Neurogenesis DOI: 10.1371/journal.pone.0033374

[27] Greco EA, Pili M, Bruzziches R, Corona G, Spera G, and Aversa A. (2006).
Testosterone:estradiol ratio changes associated with long-term tadalafil administration: A
pilot study. J Sex Med F. 3(4):716-22.

[28] Jang H, Bae WJ,KimSJ, Yuk SM, Han DS, HaUS, Hwang SY, Yoon SH
, Wang Z and Kim SW .( 2013). The Effect of Anthocyanin on the Prostate in an
Andropause Animal Model: Rapid Prostatic Cell Death by Apoptosis Is Partially Prevented
by Anthocyanin Supplementation. World J Mens Health ; 31(3): 239-246.

[29] Dimitriadis D , Giannakis N , Pardalidis K, Zikopoulos E , Paraskevaidis N, Giotitsas
V , Kalaboki P, Tsounapi D , Baltogiannis |, Georgiou M , Saito T , Watanabe 1,
Miyagawa N , Sofikitis S. (2008). Effects of phosphodiesterase 5 inhibitors on sperm
parameters and fertilizing capacity. Asian J Androl; 10 (1): 115-133

109


http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/article/pii/S1756464613001308
http://www.sciencedirect.com/science/journal/17564646
http://www.sciencedirect.com/science/journal/17564646/5/3
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bae%20WJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuk%20SM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20DS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ha%20US%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang%20SY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20SH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Z%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SW%5Bauth%5D

