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Abstract

Background: There is a relationship between hypogonadism and liver cirrhosis caused by chronic hepatitis. Date palm are widely used
in traditional medicine for treatment of different diseases including, liver troubles. Objective: The objective of the study was to evaluate
the role of dateflesh or pitaqueous extractin prevention of hypogonadism resulted from liver damage. In addition, to determine the most
effective extract and the exact time of its application. Materials and Methods: Sixty rats were divided into 6 equal groups. Control treated
daily orally and intraperitoneally with distilled water and olive oil respectively. Group 2: injected on the days 1, 2 and 3 of the treatment
period I/P with CCl,. Groups 3 and 5: (Pretreatment date flesh or date pit groups) were administrated aqueous extract of date flesh or pit
orally and treated with CCl, on day 30, 31 and 32 of the treatment period. Group 4 and 6: (Post treatment date-flesh or date-pit group)
were administrated aqueous extract of date flesh or date-pit orally and treated with CCl, on the days 1, 2 and 3 of the treatment period.
The experimental period was 60 days. The data were analyzed statistically using one-way analysis of variance procedures and Duncan's
test. Results: Rat treated with CCl, showed significant p<0.01 decrease in final body (g), reproductive organs (index weight), liver (index
weight) and kidney weights (gm), serum testosterone, gonadotrophins, testicular zinc and testosterone, semen characteristics, total
protein, albumin, glucose, antioxidative enzymes and showed significant p<0.01 increase in serum estrogen, prolactin and testicular
cholesterol, sperm abnormalities, urea, creatinine, lipid profile, bilirubin, liver enzymes and malondialdehyde. Treatment with date flesh
or date pit extracts before or after CCl, treatment caused reverse to these results. Conclusion: Pre and post oral treatment with the
agueous extracts of date pits or flesh at the same time with CCl, has hepatoprotective effect, which in turn prevent hypogonadism due
to liver damage.
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INTRODUCTION

Carbon tetrachloride (CCl,) is recognized to be
nephrotoxic and hepatotoxic to both experimental animals
and humans’3.It was established that one of the most potent
environmental hypotoxinis CCl,%. One of the worldwide health
problem is liver cirrhosis, in the developing countries it is
believed to be the seventh leading cause of death®.

The hypogonadism is combined in both non-alcohol-
induced and alcohol induced cirrhosis, demonstrated by low
testosterone level, impotence, small testes, infertility, higher
serum levels of prolactin and 17R-estradiol and lower FSH®”.
There is a relationship between hypogonadism and liver
cirrhosis caused by chronic hepatitis®. Testicular size reduction,
drastic histopathological changes and absence of germinal
layer were observed in advanced cirrhosis caused by CCl, in
rats®1°.

Date palm (Phoenix dactylifera L.) has been cultivated
since long time in the Middle East especially at the countries
around the Arabian Gulf. The different parts of this plant are
widely used in traditional medicine for treatment of different
diseases including, liver troubles and to frustrate alcohol
intoxication'". It is proved scientifically that the date palm
possess many pharmacological activities, which suggest that
it can used for treatment of various types of diseases and
disorders.

Whereas research tend to treat liver troubles without
reference to the testes will return to normal or not therefore,
the present study has been designed to evaluate the
protective activity of aqueous extract of date flesh or pit for
reproductive system against the hypogonadism in rats with
liver damage induced by CCl,.

MATERIALS AND METHODS

Experimental animals: Sixty adult male Wister rats, with
average weight 200 grams were obtained from King Faisal
University Experimental Station at Al-Ahsa, Kingdom of Saudi
Arabia, they housed in plastic cages at Laboratory of
Physiology Department. The experiment was performed
following the ethics guidelines of King Faisal University
and the National Committee of Medical and Bioethics
(KFU-REC/2017-02-02). The animals were accommodated in
controlled environment (temperature: 20-24°C and relative
humidity 65% and a 12 h light-dark cycle). The standard rat
pellet and water were offered to the rats as ad libitum. The
chemical composition of standard rat pellets was 12%
moisture, 4.15 kcal g7' metabolizable energy, 22% crude

protein, 5% crude fat, 4 and 6% ash, 1% calcium, 0.74%
phosphorus and 28% starch.The chemical analysis of feed
samples was performed by food scan (near infrared
spectroscopy).

Experimental design: The rats were divided randomly into six
groups each of 10 rats as the following: Group 1: normal
control treated orally for 60 consecutive days and
intraperitoneally for 3 days with equivalent amount of the
vehicle (distilled water and olive oil, respectively). Group 2:
CCl, treated group were injected I/P on the days 1,2 and 3 of
the treatment period with 0.2 mL/100 g body weight (equal
volume of olive oil and CCl,)'2. Group 3: (Pretreatment date
flesh group) were administered 4 mL of aqueous extract of
date flesh/kg body weight? for 60 consecutive days and
treated as group 2 on day 30, 31 and 32 of the treatment
period. Group 4: (Post treatment flesh group): were
administrated 4 mL of aqueous extract of date flesh for
60 consecutive days and treated as group 2 on the days 1, 2
and 3 of the treatment period. Group 5 (pretreatment date-pit
group): were administrated 4 mL of aqueous extract of
date-pit for 60 consecutive days and treated as group 2 on day
30, 31 and 32 of the treatment period. Group 6: (Post
treatment date-pit group) were administrated 4 mL of
aqueous extract of date-pit for 60 consecutive days and
treated as group Il on day 1, 2 and 3 of the treatment period.

Date and pits extract preparation: The pits were manually
separated from date flesh then the flesh and the pit powder
were soaked separately in cold distilled water for 2 days'
(3:1 volume: weight) at 4°C. The water extract of both date
flesh or pit powder were prepared freshly and were
administrated orally to the rats.

Samples preparation: The body weight of each rat was
recorded at the beginning and at the end of the experimental
period. Twenty-four hours after the end of the experimental
period, all rats were anaesthetized with xylazine and ketamine.
Individual blood samples were collected and once serum
samples were gathered, immediate biochemical analysis was
performed. Immediately after blood collection, testes,
epididymis, prostate, seminal vesicle, kidney and liver were
collected, grossly examined, blot dry and weighed in grams.
One testis from each animal was stored at-70°C until used for
antioxidant, biochemical and hormonal assay.

Histopathological examination: Fresh specimens from the
liver, kidney and the testes of all experimental groups were
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fixed in 10% neutral buffered formalin pH 7. The tissues were
dehydrated in a graded analytical alcohol series (60, 70, 80, 90
and 100%) cleared with analytical methyl benzoate,
embedded in analytical paraffin wax, sectioned at 4 pym
thickness and stained with hematoxylin and eosin for
histopathological examination by light microscopy (Leitz
Wetzlar, Germany)'.

Biochemical investigation: Serum glucose (mg dL™)
(EP37L-600), alanine aminotrasnaminase (U L™") (ALT,
EP07-500), aspartate aminotransaminase (U L") (AST,
EP15-500), Alkaline phosphatase (U L™') (ALP, EP04L-660),
albumin (g dL™") (EP03-570), Total protein (g dL™") (EP56-660),
Creatinine (mg dL™") (EP33K-660), blood urea nitrogen
(mg dL™") (BUN, EP20-420). Cholesterol (mg dL™") (EP24-660),
Triglyceride (mg dL=") (EP59-660) were estimated by kits
supplied by United Diagnostic Industry (UDI), Dammam, Saudi
Arabia. Lactic acid dehydrogenase (U dL=") by kits purchased
from Reactivos GPL (Spain), LDL (mg dL~") and LDH (mg dL™")
using standard AMP diagnostic kits (Graz, Austria) and total
bilirubin (mg dL™") using kits supplied by Diamond
Diagnostics, Egypt. All assay were done according to
manufacture guide using ELIPSE full-automated chemistry
analyzer (Rome, Italy).

Oxidative stress assay: One testis from each animal was
homogenized in cold potassium phosphate buffer (pH 7.4)
then centrifuged at 5000 rpm at 4°C for 10 min, the
supernatant was used for estimation of Superoxide
dismutase (4 g=' tissue) (SOD, Catalog No. 706002);
Glutathione (uM) (GSH, Catalog No. 703002). Malodialdehyde
(UM) (MDA Catalog No. 10009055); Glutathione-S-transferase
(nmolmin~—"g"tissue) (GST, Catalog No.703302) and Catalase
(nmol min=' g~ tissue) (CAT, Catalog No. 707002) according
to the manufacture guides of commercial available kits
(Cayman Chemical Company, USA), using ELISA reader
(Absorbance Microplate Reader ELx 800TM BioTek®, USA).

Zinc and cholesterol content in the testes: Zinc (u g7')
contentin the testes was estimated colorimetrically following
the manufacture guides of commercial kits purchased from
(Quinica Clinica Alpicada, SA, Spain). Also, Cholesterol (mgg™)
(EP24-660) content was estimated in the testes.

Hormonal assay: Serum estradiol 178 level (pg mL™),
Follicle-Stimulating Hormone (FSH) (ng mL~") and Luteinizing
Hormone (LH) (ng mL™"), serum (ng mL™") and testicular
testosterone (ng g~') were determined using ELISA technique

using rat specific kits supplied by BioVendor (Gunma, Japan).
Prolactin (PRL) level (ng mL~") was estimated by
immunoradiometric assay using liquid phase MAIAclone kits
(Adaltis Italia S.P.A., Rome Italy). All hormone were assayed
according to the manufacture guide of each kit.

Semen analysis: Modified method of Yokoi et a/'* was used
for epididymal sperm count. The epididymis was cut into its
three parts head, body and tail, then they were grind in 5 mL
phosphate buffer (pH 7.4) then they were shake vigorously. In
the counting chamber of the haemocytometer, an aliquot
(10 pL) of epididymal sperm suspension was placed and was
count under a microscope (200X magnification). The sperm
heads were counted and expressed as millionmL=".Ona clean
slide, a thin film of epididymal content of each rat mixed with
an equal drop of eosin-nigrosine stain. The viability percent
was taken as an average from 200 sperms examined per slide.
The progressive motility was evaluated. The cauda epididymis
content was obtained with a pipette and diluted with tris
buffer solution to 2 mL. At 400X magnification, the motility
was evaluated, in each sample the average final motility score
was estimated from 3 different fields. The percentages of
abnormal spermatozoa were recorded using light microscope
(400X), 10 uL of 1% eosin and nigrosine was mixed with 40 pL
of sperm suspension, a total of 200 sperm were examined on
each slide and the average was taken in each sample.

Statistical analysis: The data obtained were statistically
analyzed using one-way analysis of variance procedures of the
Statistical Analysis System computer package'. Duncan test'®
was used to detect differences among means of different
groups.

RESULTS

Body, reproductive organs, liver and kidney weights: Rat
treated with CCl, showed significant (p<0.01) decrease infinal
body, reproductive organs, liver and kidney weights compared
with control group. The same parameters were increased
significantly (p<0.01) in groups treated with date flesh or date
pit extracts before or after CCl, treatment as compared to CCl,
(Table 1).

Hormonal change and testicular zinc and cholesterol: As
shown in Table 2 treatment of rats with CCl, caused a
significant (p<0.01) decrease in serum testosterone,
Luteinizing Hormone (LH), Follicle-Stimulating Hormone (FSH)
and testicular testosterone, while it caused a significant
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Table 1: Effect of CCl,, date flesh and date pit extracts on body, reproductive organs, liver and kidney weights in male rats

Parameters* Control cd, CCl,+date extract CCl,+pit extract Date extract+CCl, Pit extract+CCl,
Initial body weight (g) 198.30%1.63 197.20%£2.10 198.40+1.66 197.50£2.01 200.00£1.90 197.30%£1.27
Final body weight (g) 229.00+£1.80° 213.00+1.53° 229.00£1.40° 227.30£1.30% 227.70£1.60% 224.00£1.63¢
Testes (index weight) 1.33+0.042 0.70%£0.02° 1.00+0.02¢ 0.90+0.05¢ 0.94+0.02< 0.88+0.05¢
Epididymis index weight 0.13%0.00? 0.04%0.00° 0.09%0.00¢ 0.07£0.01¢ 0.07£0.00¢ 0.06%+0.01¢
Prostate index weight 0.27£0.02* 0.16%0.02° 0.21£0.012¢ 0.25+0.05* 0.29+0.04¢ 0.19£0.01*
Seminal vesicle index weight 0.73%£0.04 0.58+0.02° 0.62+0.02° 0.61%£0.01° 0.63%0..02° 0.59+0.02°
Liver weight 12.87+0.24 9.47%0.26° 10.45+0.31¢ 9.73%£0.21¢ 10.16%+0.21< 9.76£0.16
Kidney index weight 0.023£0.001° 0.033£0.001° 0.024£0000% 0.027*0.00¢ 0.025+0.000¢ 0.028+0.000¢

*Means SEM: Standard Errors of the Means. *4Means in the same raw having different superscript letters are significantly different (p<0.01). Number =10

Table2: EffectofCCl,, datefleshand date pitextracts on serum and testicular testosterone, testicular zincand cholesterol, serum estrogen, FSH, LH and PRLand semen

characteristic in male rats

Parameters Control cdl, CCl,+date extract CCl,+pit extract Date extract+CCl,  Pit extract+CCl,
Serum testosterone (ng mL™") 2.92+0.08° 0.69£0.04° 1.63£0.05¢ 1.39£0.09¢ 1.61£0.03¢ 1.31£0.08¢
Testicular testosterone (ng gm~—') 9062.10+38.8° 805.00+11.60° 8102.20+9.22¢ 7779.60%+52.91¢ 8059.00+13.7¢ 6184.70+19.6°
Testicular zinc (ug™) 19.22+0.152 8.78+0.12° 16.27+0.13¢ 13.14+0.31¢ 16.17+0.10¢ 13.07£0.31¢
Testicular cholesterol (mg g=) 16.79+0.242 46.071+0.24° 21.38%+0.14¢ 24.64+0.21¢ 21.42%0.21¢ 24.87+0.23¢
LH (hg mL™") 3.32+0.072 1.19£0.05° 2.08+0.11¢ 1.7940.05¢ 1.8410.05¢ 1.79£0.06¢
PRL (ng mL™") 10.28+0.142 23.251+0.68° 14.29+0.14¢ 14.90%+0.14¢ 14.44+0.26¢ 15.95+0.29¢
FSH (ng mL™") 45.65+0.50? 23.861+0.68° 35.94+0.22¢ 32.35+0.58¢ 34.64+0.34¢ 31.781+0.19¢
Estrogen (pg mL™") 15.66+0282 32.12+037¢ 19.751+0.26° 21.52+037< 20.72%+0.31¢ 22.001+0.18¢
Sperm concentration (X10°) 107.20%+3.632 63.601+2.05° 94.80+1.20¢ 91.80+1.12¢ 92.10%1.40¢ 90.70%£1.72¢
Sperm motility (%) 91.40%+1.05° 66.50+1.25¢ 84.90+1.15¢ 82.40+1.5¢ 84.0010.98¢ 77.10%1.48¢
Live sperm (%) 91.20+0.49* 66.501+1.04° 83.80+0.49¢ 73.80%+0.53¢ 76.70%0..54¢ 71.80%0.39f
Sperm abnormality (%) 5.80%+0.36? 26.70+1.33° 12.70%+0.56¢ 13.20%+0.79¢ 12.90%0.75¢ 13.70+0.45¢
*dMeans in the same raw having different superscript letters are significantly different (p<0.01). Number = 10, SEM: Standard Errors of the Means

Table 3: Effect of CCl,, date flesh and date pit extracts on biochemical parameters in male rats

Parameters Control cd, CCl,+date extract CCl,+pit extract Date extract+CCl,  Pit extract+CCl,
BUN (mg dL™") 19.12+0.48* 47.88+0.51° 25.02+0.14¢ 25.411+0.23¢ 25.46£0.21¢ 25.90£0.19¢
Creatinine (mg dL™") 0.84£0.042 2.81+0.18° 1.16£0.04¢ 1.44+0.06% 1.311+0.04< 1.60£0.03¢
Albumin (g dL™") 4.73£0.05° 3.2710.06¢ 4.22+0.04° 3.88+0.12¢ 4.04£0.100 34240134
Total protein (g dL™") 7.681+0.09° 461+0.17° 6.33£0.05¢ 6.03£0.34¢ 6.21£0.11¢ 6.03+0.18¢
Cholesterol (mg dL™") 52.42+0.30° 71611043 59.51+0.39¢ 63.411+0.44¢ 60.79£0.41¢ 65.931+0.65
HDL (mg dL™") 14.941+0.272 21.8110.28° 16.33+0.27¢ 16.84+0.20¢ 16.621+0.36° 18.341+0.25¢
LDL (mg dL™") 33.37£0.24° 43,194+0.32° 36.12+0.12¢ 36.52+0.19¢ 36.44£0.20¢ 37.60+0.32¢
Glucose (mg dL™") 95.07£0.56° 63.94+0.58¢ 84.30+0.71° 72.22+0.35¢ 74.05+0.56¢ 71.84%0.95¢
LDH (UdL™) 0.39£0.012 0.92+0.01° 0.59£0.01¢ 0.54+0.01¢ 0.57£0.01¢ 0.53+0.01¢
Triglyceride (mg dL™") 8.60+0.142 16.70£0.28° 11.75%£0.15¢ 12.14£0.17< 12.031+0.23¢ 12.64+0.17¢
Bilirubin (mg dL™") 0.15£0.012 2.61+0.11¢ 0.26+0.01 0.31+0.02° 0.2910.02® 0.36+0.02°
ALT (uL™") 32.70£0.882 66.12+1.21° 36.10+£0.41¢ 37.56+0.30¢ 36.61£0.52¢ 37.62£0.29¢
AST (uL™) 45.67%0.58° 74.30%0.66° 54.561+0.42¢ 56.43+0.39¢ 57.511+0.19% 58.04+0.52¢
ALP (uL™) 66.2410.742 181.0£11.37° 76.431+0.75¢ 87.54+0.58¢ 83.96+0.80¢ 87.93+0.41¢

*dMeans in the same raw having different superscript letters are significantly different (p<0.01). Number = 10, SEM: Standard Errors of the Means

(p<0.01) increase in serum estrogen, prolactin and testicular
cholesterol as compared to control group. However, treatment
with date flesh or date pit extracts before or after CCl,
treatment caused significant (p<0.01) increase in serum
testosterone, LH, FSH and testicular testosterone, while it
caused significant (p<0.01) decrease in serum estrogen,
prolactin and testicular cholesterol as compared to CCl, group.

Semen characteristics: The same Table 2 shows that
treatment with CCl, caused significant (p<0.01) decrease of
sperm concentration, sperm motility and sperm viability, while
it significantly (p<0.01) increased sperm abnormalities as

compared to control rats. However, treatment with date flesh
or date pit extracts before or after CCl,, treatment caused
significant (p<0.01) increase in serum testosterone, LH, FSH
and testiculartestosterone, while it caused significant (p<0.01)
increase in sperm concentration, sperm motility and sperm
viability, while it decreased sperm abnormalities as compared
to CCl, group.

Biochemical parameters: The mean values of serum
creatinine, BUN, albumin, total protein, cholesterol, HDL, LDL,
LDH, glucose, triglyceride, bilirubin, ALT, AST and ALP are
shownin Table 3 after treatment with CCl,, the mean values of
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Table 4: Effect of CCl,, date flesh and date pit extracts on the oxidative stress markers in male rats

Parameters Control ca, CCl,+date extract CCl,+pitextract Date extract+CCl,  Pit extract+ CCl,
MDA (uM) 8.33+0.13° 16.77%0.43b 10.45£0.20¢ 11.2310.24< 10.75%0.18¢ 11.82%0.29¢
CAT (nmol min~" g~ tissue) 44.60+0.65° 28.50%+0.39° 38.64+0.21¢ 36.30%0.25¢ 36.85+0.25¢ 35.81%0.26¢
GSH (uM) 7.42%0.11° 4.231+0.12° 5.46+0.10¢ 5.17%0.16¢ 5.30%0.11¢ 4.4910.24>
GST (nmol min~" g~ tissue) 36.91+1.05° 1831%0.32° 24,00+0.45¢ 23.42+0.48¢ 23.44+0.23¢ 23.21+0.35¢
SOD (n g~ tissue) 66.811£0.432 24.1%0.32° 53.961+0.39¢ 52.12%0.404 52.8+0.39« 48.62+0.53¢

*dMeans in the same raw having different superscript letters are significantly different (p<0.01). Number = 10, SEM: Standard Errors of the Means

Table 5: Effect of CCl,, date flesh and date pit extracts on histopathological findings in liver in male rat

Extensive necrosis of liver cells

Vacuolar degeneration in hepatocytes

Lymphocytic cell infiltration Congestion of blood vessels

Group 1

No. of rats 0 0 0 0
Severity NO No No No
Group 2

No. of rats 8 rats 5rats 3rats 5 rats
Severity Very high Moderate Low Moderate
Group 3

No. of rats 1rat 5 rats 9rats 2 rats
Severity Very low Low Very high Very low
Group 4

No. of rats 0 7 rats 4 rats 9rats
severity No Moderate Low Very high
Group 5

No. of rats 0 3 rats 1 rat 10 rats
severity No Very low Very low Very high
Group 6

No. of rats 0 6 rats 7 rats 2 rats
severity No Moderate Very high Low

serum creatinine, BUN, cholesterol, HDL, LDL, triglyceride,
bilirubin, ALT, AST and ALP were significantly (p<0.01)
increased as compared to control, while total protein, albumin,
glucose and LDH were significantly (p<0.01) decreased as
compared to control group. However, treatment with date
flesh or date pit extracts before or after CCl, treatment caused
significant (p<0.01) decrease of serum creatinine, BUN,
cholesterol, HDL, LDL, triglyceride, bilirubin, ALT, AST and ALP
as compared to CCl,, while total protein, albumin, glucose and
LDH were significantly (p<0.01) increased as compared to CCl,

group.

Oxidative stress and antioxidants: Table 4 shows that MDA
levels were increased significantly (p<0.01) while CAT, GSH,
GST and SOD were significantly (p<0.01) decreased in CCl,
treated group as compared to control group. Date flesh or
date pit extracts treatment before or after CCl,, treatment
reversed these results where it caused significant (p<0.01)
decrease in MDA while it caused significant (p<0.01) increase
in CAT, GSH, GST and SOD when compared to the CCl,
treatment.

Histopathological examination
Liver: Control rat showed normal structure of hepatic lobule
(Fig. 1a). Histopathological examination of liver from rats post

intraperitonealinjection by carbon tetrachloride showed focal
areas of extensive necrosis of liver cells, which were presentin
most samples of this group (Fig. 1b). This necrosis decreased
in the pretreated group with date flesh extract. In this group
liver showed mild fragmentation and lysis of the cytoplasm of
hepatocyte associated with karyolysis in nucleus. There were
focal areas of lymphocytic cell infiltration (Fig. 1c). While in
post treated group with date flesh extract, hepatocytes
swollen duetointracellularaccumulation of smallto moderate
amounts of small to medium-sized, clear, round vacuoles
(interpreted as microvesicular lipid droplets) around nucleus
in the cytoplasm combined with severe congestion of blood
vessels (Fig. 1d). In pretreated group with date pit extract,
there were focal areas of hepatic necrosis associated with
congestion of the blood vessels which became very obvious
in this group (Fig. Te). The last group which post treated with
date pit; there were severe proliferation of kuppfur cells in
portal areas with vacuolar degeneration in hepatocytes.
Vacuolar degeneration manifested by clear vacuoles in some
hepatocytes in this group (Fig. 1f). The effect of CCl,, date flesh
and date pit extracts on histopathological findings in liver in
male rat ( the severity, extensive, necrosis of the liver cell,
vacular degeneration of hepatocyte, lymphocyte infilteration
and the number of animals show histopathological changes)
was summarized in Table 5.
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Fig. 1(a-f): Liver of rat (H and E) 50X, (a) Control showed normal structure, (b) Group 2 showing focal areas of necrosis (star),
(c) Group 3 showing cytoplasmic vacuolation (notched arrow) and lymphocytic infiltration (star), (d) Group 4 showing
swollen hepatocytes (notched arrow) and congestion (star), (e) Group 5 showing necrosis (arrow) and congestion
X100 and (f) Group 6 showing proliferation of kupffur cells (arrow) and vacuolar degeneration (notched arrow)

Kidney: Control kidney showed the normal appearance of
glomerulous and numerous proximal and distal convoluted
tubules (Fig. 2a). Compared to kidney of intraperitoneal
injected rats with carbon tetrachloride showed vacuolar
degeneration in the proximal and distal convoluted tubules
(Fig. 2b). In the pretreated group with date flesh extract, there
was interstitial nephritis characterized by inflammatory cellular
infiltration in the interstitial tissue accompanied with

hyperemia between renal tubules (Fig. 2c). Vascular changes
include interstitial hemorrhage in corticaland medullary areas
became very characteristic in post treated group with date
flesh extract (Fig. 2d). In other treated groups with date pit
extract either before or after toxicity with carbon tetrachloride,
kidney showed interstitial hemorrhage in cortical areas and
congestion of blood vessels associated with proliferation of
interstitial inflammatory cells between renal tubules (Fig. 2e).
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Fig. 2(a-e): Kidney of rat (H and E) X50, (a) Control showed normal structure, (b) Group 2 showing vacuolar degeneration in renal
tubules (arrow), (c) Group 3 showing lymphocyticinfiltration in the interstitial tissue (arrow) and hyperemia (notched
arrow), (d) Group 4 showing hemorrhage (arrow) and (e) Group 6 showing interstitial hemorrhage (star) and
congestion (notched arrow) with inflammatory cells (arrow)

Testes: Testes of control group showed no changes in
structure of semineferous tubules with interstitial connective
tissue (Fig. 3a). Alllayers of semineferous tubules are complete
inthe control rat (Fig. 3b). Testes from rats post intraperitoneal
injection by carbon tetrachloride showed loss of germ cells in
some seminiferous tubules (Fig. 3c). This loss expressed by
little decrease in spermatogenesis to two or three layers of
germ layers of seminiferous tubule (Fig. 3d). These changes in
semineferous tubules became absent in treated groups with
date flesh or pit extracts.

DISCUSSION

In the present investigation serum, hepatic biomarkers
ALT and AST were significantly (p<0.01) increased in CCl,
treated group in comparison to control group. Since the place
of these enzymes is cytoplasmic area of the cell and liberated
into blood in case of cellular injury". The increase in hepatic
biomarkers ALT and AST could be attributed to liverinjury. The
histopathological examination in the present study revealed
liver necrosis. These results are in line with the results of other
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Fig. 3(a-d): Testes of rat (H and E) 100X, (a) Control showed normal structure, (b) Higher magnification showed normal
spermatogonia (arrow) and spermatids (star) 50X, (c) Group 2 showing loss of germ cells (notched arrow) and
(d) group 2 showing decrease in spermatogenesis (notched arrow)50X

researchers'®'® who reported that these enzymes were
significantly (p<0.05 ) increased in CCl, treated animals and
this increase has accompanied with increased necrosis of the
liver. The hepatotoxic effect of CCl, is through lipid
peroxidation, which is due to CCl; the active metabolite of
CCl,, which leads to cell injury and finally liver damage?.
Inaccordance with the presentfinding, preceding studies
have shown that serum ALP, creatinine and urea increased
significantly (p<0.05)?' and the total protein and albumin
decreased significantly (p<0.05)"?' after CCl, treatment. The
decrease in total protein may be attributed to proteinurea?.
The decrease in serum albumin indicating impaired synthesis
or poor liver functions, either primary as in the damage of the
liver cells or secondary to decrease protein intake and
diminish of amino acids absorption as a result of
malabsorption syndrome or malnutrition or protein loss due
to chronic glomerulonephritis or nephritic syndrome?. In the
present study, the histopathological examination of the
kidney revealed vascular degeneration in the proximal and
distal convoluted tubules. There is a direct relationship
between elevated blood urea and protein catabolism or the
conversion ofammoniato urea?*. Furthermore, the increase in

serum creatinine and urea in CCl, treated group may be due
to kidney dysfunction as suggested by histopathological
examination.

In the present study, there was significant decrease
(p<0.01) in sperm count, viability, motility and morphology in
the rats treated with CCl,, the testes histopathology of these
animals showed loss of germinal epithelium and decrease in
spermatogenesis. This testicular degeneration is evidence by
decrease in the testicular weight. Rat with compensated CCl,
induced cirrhosis show some testicular alterations and
gonadal dysfunction, from early stages of liver cirrhosis®, the
testosterone production in these individuals is about 25% of
that of normal persons?. Sinclair et a/?° stated that low
plasma levels of non-protein bound, non-steroid hormones
binding globulin bound testosterone and testosterone
accompanied with decreasing liver function. This may
elucidate increased propagation of testicular atrophy. Our
results revealed that there was decrease in the levels of
Luteinizing Hormone (LH), testosterone and Follicle
Stimulating Hormone (FSH) and increased estrogen and
prolactin levels in-group treated with CCl, when compared
with the control one. These results arein line with the results
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of Sahreen et a/'™® and Usman et a/?’ who investigate the
effect of liver cirrhosis on endocrine disturbances. The
decrease in testosterone levels signalizes either a directaction
of CCl, at interstitial cells (Leydig cells) concentrations or an
indirect action by disturbing the hormonal secretion at
hypothalamus level?®. Reduction in testosterone concentration
in the testes suppresses spermatogenesis®. LH stimulates
testosterone production by Leydig cells, which in turn
stimulates FSH to bind with Sertoli cells to activate sperm
formation®®. In the present study, the CCl, suppressed FSH
level in treated rats and this was in line with the results of
Khan and Ahmed® who found significant (p<0.01) decrease in
FSH level in CCl, treated rats. The LH stimulate testosterone
elevation that is the primary exciter for initiation of
spermatogenesis®'. Estrogen excites adenohypophysis directly
by determining prolactinemia with malfunction of the
hypothalamus in hypogonadism. Consequently, in the present
study, the increased levels of prolactin and estrogen may also
be appropriate principle of hypogonadism. Though, all these
reduction in the andrological variable may not be due to
consequences of hepatic damage alone. It could be assumed
to CCl, toxic effect that able to produce free radicals resulting
in oxidative stress thatinfluence testicular germ cells, reducing
the weight of the testes or even influence the secretion of LH
and FSH from pituitary gland?. Also, it could be due to
inhibition of binding of androgens to their receptors within
the testes (vascular endothelial cells, Leydig cells, pretubular
myoid cells and Sertoli cells)*2. Androgen receptors expression
in the Sertoli cells is essential for spermatogenesis; there are
no production of sperm in animal with targeted Sertoli cell
androgen receptors expression deletion. In the present study,
MDA was increased while GSH, SOD, CAT and GS T were
decreased in CCl, treated group. The present results are in
accordance with the results of Khan and Ahmed® and
Sahreen et a/'® who reported that CCl, caused oxidative
damage to DNA and proteins of the rat testes. Abdou et a/33,
Khan et a/** and Yuce et a/* reported that chronic or acute
CCl, treatment caused functional, morphological and
morphological damages in male laboratory animals
reproductive system through oxidative stress. Oral
administration of CCl, caused significant (p<0.01) increases in
lipid peroxidation, abnormal sperm percentage, index of
apoptotic cells, beside some histopathological alteration in
the testes and significant decrease (p<0.01) in testicular
catalase and glutathione peroxidase, along with significant
decrease (p<0.01) in sperm concentration and motility beside
decrease in both absolute and relative weights of the
reproductive organs3®.

ALT, AST and ALP activities reduced in rats pre and
post-treated with the aqueous extracts of date pits or flesh

plus CCl,, showed their capability to restore, the normal
functional status of the injured liver and to conserve against
subsequent hepatotoxicity. This finding is confirmed by
histopathological where the necrosis decreased in the
pretreated group with date flesh extract, while in post treated
group with date flesh extract, hepatocytes are swollen due to
intracellular accumulation of small to moderate amounts of
small to medium sized clear round vacuoles (interpreted as
microvesicular lipid droplets). In the pretreated group with
date pit extract, there were no changes of hepatocytes but
congestion of blood vessels became obvious, this associated
with hemosidrosis. While in the group post treated with date
pit extract there were severe proliferation of Kupffur cells with
vacuolar degeneration in some hepatocytes. The mechanism
by which the aqueous extract of date flesh or pit exerts its
hepato-protective action may be due to R-sitosterol, vitamins
A, C and E constituent which act as antioxidant or due to
minerals like zinc. An additional and important factor in the
liver protection of any drug is the capability of its compounds
to suppress Cytochrome P-450 aromatase activity. That way
support hepatic regeneration. On that foundation, it is
proposed that flavonoids in Phoenix dactylifera L. might be a
factor participate in its ability to protect liver through
suppressing of the activities of aromatase of cytochrome
P-450. Furthermore, the flavonoids (quercetin) protects also
the anti-oxidative defense mechanism through rising the
vitamin C absorption®. Quercetin has the ability to inhibit the
oxidation of low-density lipoproteins by scavenging free
radicals and chelating transition metalions, therefore assisting
in the prevention of different diseases. Moretti et a/*® and
Zribi et a/* reported that quercetin protects the male
reproductive organs through as antioxidant aa well as
pro-oxidant effect. It has been reported that quercetin provide
significant improvements in case of high LOP level and low
enzymaticand non-enzymatic antioxidantsin the tissue of the
testes as well as testicular histopathological lesions,
deteriorated sperm parameters, decreased testosterone level
and DNA damage®4, Moreover, the vitamin C content in the
date pits or flesh may perform a role in hepato protection. In
the present study, either pit extract or date flesh extract
administration improved the activities of the antioxidant
enzymes (SOD, CAT and GST) as well as non-enzymatic
(GSH).

There is significant (p<0.01) amelioration in the
reproductive parameters in pre or post treatmentin date flesh
or pit extracts in comparison to CCl, treated group. All sperm
characteristics (concentration, viability, morphology and
motility) were significantly improved. The observed
improvement in reproductive variable and the reduction
in liver damage are in consistent with the results of
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Zacharias et a/*' who reported that the abnormalities in
cirrhosis of the liver is changeful. There were significant
(p<0.01) change between the LH, testosterone and FSH levels
in group's pre and post treated with the agueous extracts of
date pits or flesh at the same time with CCl, in comparison to
CCl, treated group. Mehraban et a/*? stated that date extracts
increased the sperm count, enhanced spermatogenesis and
increased testosterone, LH and FSH levels in rats. The
phytochemicals vitamin A* genistein**and selenium* haveall
been reported to possess gonadotrophic effect and protected
testicular functions against various stress. Moreover, the
powder date pits has probably caused an increase in sperm
density and increased testosterone level*.

The results of the present study indicate that date fruit or
pit extracts can be used as palliative for the people who have
hypogonadism resulted from liver damage or intoxication of
CCl, without limitation.

CONCLUSION AND FUTURE RECOMMENDATION

It can be concluded from the present study that pre and
post oral-treatment with the aqueous extracts of date pits or
flesh at the same time with CCl, has hepatoprotective effect,
whichinturn prevent hypogonadism due to liverdamage and
the most effective one is aqueous extracts of date flesh post
CCl, treatment.

Itis recommended that from the current study to use the
aqueous extracts of date pits or flesh to prevent
hypogonadism and liver damage resulted from CCl,
intoxication.

SIGNIFICANCE STATEMENTS

This study discovers the possible use of aqueous extracts
of date pits or flesh in treatment hypogonadism resulted from
either direct effect of CCl, on the testes or indirect effect
through liver damage. This study will help the researcher to
uncover the role of date in prevent hypogonadism resulted
from liver damage that many researchers were not able to
explore. Thus, this a new theory on the treatment of
hypogonadism may be arrived at.
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