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ABSTRACT

This study was conducted to investigate the effect of ethanolic extract of either Petroselinum crispum (PC) or
Eruca sativa (ES) on 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) — induced toxicity on reproductive system of
male Albino rats. Forty two male rats were allocated to one of seven groups of six rats each: Control (NC), Corn
oil (CO), PC, ES, TCDD, PC+ TCDD and ES+ TCDD. All treatments continued for 5 weeks. Body, testicular and
epididymal weights were recorded, epididymal sperms were counted, free testosterone (FT),
dehydroepiandrosterone (DHEA), follicle-stimulating hormone (FSH), luteinizing hormone (LH) levels, testicular
3B- hydroxysteroid dehydrogenase (3p-HSD) activity and apoptosis as assessed by flow cytometry were
estimated. The results showed that TCDD exposure resulted in a significant decrease in body weight, testicular
and epididymal weights, sperm count, FT, DHEA and 3B-HSD activity associated with significant increase in FSH
and LH as well as apoptosis in testes. However, when ethanolic extracts of either PC or ES were administered in
concomitant with TCDD, the estimated parameters tend to be nearly normalized. In general it could be concluded
that ethanolic extract of Eruca sativa has greater protective effect than alcoholic extract of Petroselinum crispum
in TCDD induced reproductive toxicity.

KEYWORDS: TCDD, Testis, Eepidydimis, Eruca sativa, Petroselinum crispum, Apoptosis.

INTRODUCTION

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most
potent man-made toxicant known compound among
halogenated aromatic hydrocarbons, which is widespread
and persistent in the environment™ It is the
unintentional byproduct of various industrial processes.
The main source of dioxin in the environment comes
from combustion processes, such as metal smelting and
refining as well as waste-burning incinerators of various
sorts (e.g. municipal, hazardous and hospital waste).
From all these sources, dioxins are released into air, land
and water.”” The main sources of dioxin intake include
dairy products, meat, fish and fish products,! TCDD was
classified as a human carcinogen (Group 1) by the
International Agency for Research on Cancer (IARC) of
the World Health Organization (WHO)." Due to its fat-
soluble, dioxin is bio-accumulated in tissue lipids and in
food chain. Dioxin induces adverse effects on the
reproductive endocrine and immune systems. In addition,
it causes liver toxicity, teratogenesis, tumor promotion
and cancer.®! Growing evidence suggests that the
reproductive system is one of the most sensitive targets
for the adverse effects of TCDD. Administration of
TCDD caused reduced fertility, delayed puberty,
decreased reproductive organ weights and decreased
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sperm counts,™ as well as increased number of abnormal
sperm.[”? Also, exposure of rats to TCDD induces
distortion in gonadotropins hormones.®

The medicinal plants and herbs have been used in the
treatment of various diseases in animals and human
being. Currently utilization of these medicinal plants is
increasing. WHO estimates, around 80% of the
especially  developing world is indigent on
complementary and alternative medicines which are
prodigiously derived from herbal material.”!

Petroselinum crispum (PC) and Eruca sativa (ES) are
vegetables that are enriched with phenolic compounds.
They have been determined to exhibit a variety of
pharmacological activities including antimicrobial,*”!
antioxidant  activity,* and antitumor,"? through
inhibition of cell proliferation and induction of
apoptosis.*’!

PC the world's most popular culinary herb belongs to the
Umbelliferae family that has been employed in the food,
pharmaceutical, perfume, and cosmetics industries.!*]
Previous studies on the chemical composition of parsley
have revealed the presence of flavonoids,™
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coumarins,*® and terpenes.'”’ In popular medicine,
parsley is used to treat various illnesses such as
Alzheimer disease, thrombosis and strokes.™ It is a
source of a-linolenic acid, an important fatty acid for
growth and reproduction. ™! Also, it has been used as an
aphrodisiac, improved productive performance in
broiler™ and used to treat impotance.*°

Eruca sativa, a member of the Brassicacae family, is one
of the medicinal plants, called "Jarjeer" in Arabic, is an
edible plant and is widely used in folk medicine.”!! It has
several antioxidant constituents including glucosinolates,
flavonoids and carotenoids.”? Salem and Moustafa 1%
and Hussein @ demonstrated that ES has beneficial
effects on fertility and male reproductive system.

The present study was designed to investigate the
protective effects of ethanolic extracts of either
Petroselinum crispum or Eruca sativa against the
TCDD-induced reproductive disorders in male Albino
rats.

MATERIALS AND METHODS

Chemicals

TCDD (Cas No. 1746-01-6) was purchased from Sigma-
Aldrich (Saint Louis, Missouri, USA). Ethanol was
purchased from (Al-Gomohria Company for chemicals,
Abou-Zaabal, Egypt). The corn oil was purchased from
local store. All other chemicals were of analytical grade.

Animals

This study was performed on male rats (Rattus rattus)
initially weighing (160+10g). Rats were obtained from
the Institute of Ophthalmic Disease Research, Cairo,
Egypt. They were housed in stainless steel cages in an
artificially illuminated and thermally controlled room
(22- 25°C and 12 h light / dark cycle). They were fed on
normal laboratory rodent diet and given water ad libitum
for one week of acclimation. All animals received human
care in compliance with the guidelines of the Animal
Care and Use Committee of Mansoura University.

Preparation of plant Extract.

PC and ES were purchased from a local market in
Mansoura City, Egypt. Ethanolic extract of PC and ES
was prepared according to Al-Howiriny et al.,”® and
Algasoumi.® Briefly, five hundred grams of coarse
powder of aerial parts of the plant were macerated in 3
liters of 96% ethanol and allowed to stand at room
temperature for about 72 hours using percolation
method. The percolate was collected and dried under
reduced pressure in vacuum. The obtained extract was
suspended in distilled water before administration.

Experimental protocol

Forty two male rats were allocated to one of seven
groups of 6 rats each. Normal control (NC) group was
fed on standard diet without any supplementation. Corn
oil (CO) group treated with corn oil at dose of 2 ml/ kg
b.wt. The PC group treated with PC alcoholic extract at a
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dose 2g/ kg b.wt.”® The ES group treated with ES
alcoholic extract at a dose 500 mg/kg b.wt.”® The
TCDD group received 100 ng/ kg b.wt./day *” diluted in
2 ml corn oil. The PC + TCDD group was treated with
29/kg b.wt PC extract and 100 ng/kg b.wt/day TCDD.
The ES + TCDD group was treated with 500 mg/kg b.wt
ES and 100ng /kg/day TCDD. All treatments were made
by gastric intubation daily for 5 weeks. Body weights
were recorded weekly to obtain body weight changes.

At the end of the experimental period, the animals were
fasted overnight, weighed and sacrificed under slight
anesthesia with diethyl ether. Blood samples were
collected. Sera were separated by centrifugation at 860
Xg for 20 min at 4°C and then quickly frozen at — 20°C
for future biochemical analysis. Immediately after
collecting blood, rats were dissected, testes and
epididymis were removed and cleared from the adhering
tissues, then weighed. The relative weights of testes and
epididymis were calculated as the ratio of organs weight
to animal body weight. A known weight of right testis
was weighed and homogenized at 4 °C in 20%
spectroscopic grade glycerol containing 5 mmol
potassium phosphate and 1 mmol EDTA at tissue
concentration of 100 mg/ml, then centrifuged at 10000
Xg for 30 min at 4°C the supernatant was taken for the
assay of 3pB- hydroxysteroid dehydrogenase (3p-HSD)
activity.®® While the left testis was fixed in 10% neutral
formaldehyde for histopathological examination.

Preparation of testes homogenate for quantification
of apoptosis by flow cytometry

A portion of the right testes was minced in Tris buffer
(pH=7.4), centrifuged at 860 Xg for 5 min at 4°C and the
resultant supernatants were frozen at -20 °C until use.?

DNA staining for determination of sub G,
apoptosis1x10° cells were fixed with 1ml ice cold
absolute alcohol and preserved at 4°C until analysis, after
incubation overnight of fixation the sample was again
centrifuged and excess of ethanol was removed.®® 200
pl of cell suspension in citrate buffer were put in a 15 ml
Falcon tube. 1 ml of propiduim iodide (5mg/mL Pl in
PBS) was mixed and the sample was incubated overnight
in dark at 4°C, filtered through a 30um pore diameter
nylon mesh filter to eliminate nuclear clumps. The
samples were run in the flow cytometry within 1 hr after
the addition of propidium iodide. Flow cytometry
analysis was performed using FACS Clibur flow
cytometry using Cell Quest software (Becton Dickinson,
San Jose, CA) equipped with a compact air-cooled low
power 15 mwatt argon ion laser beam (488 nm). The dot
plot diagram derived from flow cytometry was obtained
with a computer program for Dean and Jett mathematical
analysis.*!

A total of 50 000-120 000 event were collected for each
analysis. Cells gates were set on live cells using forward
(FSC) and side scatter (SSC). Data analysis was
conducted using DNA analysis program MODFIT
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(verity software house, Inc. Po Box 247, Topsham, ME
04086 USA, version: 2.0 power Mac with 131072 KB
Registration No: 42000960827-16193213 Date made:
16-Sep., 1996). This software estimate DNA ploidy and
cell cycle analysis, which was calculated the (sub G1
apoptosis percentage) for each sample.

Epididymal sperm count

Epididymal sperms were collected by chopping the
epididymis in 5 ml saline (0.9%) and were incubated for
5 min at 37° C. The epididymal sperm counts were
obtained by the method of Adeeko and Dada.

Hormonal assay and determination of 3p-
hydroxysteroid dehydrogenase (3p-HSD) activity
Serum free testosterone (FT) was determined by the
enzyme linked immunosorbent assay (ELISA) method
according to Stephen et al. B using (Diagnostic
Biochem, Canada, Inc). Serum dehydroepiandrosterone
(DHEA) was determined using Immuno-enzymatic assay
(E1A) method according to Labrie et al. ** using DRG®
ELISA DHEA (DRG Diagnostic, GmbH, Marburg,
Germany). Serum follicle stimulating hormone (FSH)
and luteinizing hormone (LH) levels were measured
using EIA system (IMMULITE and IMMULITE 1000,
Siemens Healthcare Diagnostics Products Ltd, UK)
according to Babson. ! 3B-  hydroxysteroid
dehydrogenase (3p-HSD) activity was determined
according to the method of Talalay et al. 2!
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Histopathological examination

The fixed testes tissues in neutral formalin was
dehydrated through ascending series of ethyl alcohol,
cleared in xylene, infiltrated and embedded in paraffin
wax. Transverse sections of testes were cut at thickness
of 5 pm and stained with Mayer's Haematoxylin and
Eosin (H&E) stains according to Weesner™ for further
examination.

Statistical analysis

All values are presented as mean +SEM. Differences
were considered to be significant at p<0.05. One-way
analysis of variance (ANOVA) and post-hoc LSD test
were used to determine differences between groups using
the SPSS/PC [program (version 17; SPSS, Chicago,
lliniois, USA).B"

RESULTS

Body weight changes

Table 1 showed changes in body weight over the period
of the experiment. Although treatment with PC or ES
alone had no significant effect on the body weight
evaluated, TCDD treatment alone significantly decreased
body weight (P<0.05) compared with the control group.
A significant increase in body weight (P<0.05) was
observed in the PC+ TCDD or ES+TCDD groups,
compared with values for the TCDD treated group. Also,
such data showed that body weight changes are still
significantly lower than the control levels.

Table (1): Body weight gain in normal control and different treated rat groups.

NO week Animal groups

Cc Cco PC ES TCDD PC+ TCDD ES+ TCDD
Base line 165.5%+2.86 | 163.3%+2.40 | 164.8°+6.01 168 °+3.80 160.3°+3.65 162°+3.82 161.3°+6.02
1t wk 181.2%+2.59 | 179.8°+3.26 | 181.8%t6.09 | 185.9%+3.76 | 167.5%t5.85 173.6°+3.54 175°+5.84
% of Wt gain 9.49% 10.1% 10.3% 10.6% 04.5% 07.1% 08.5%
2" wk 200.2%+2.77 | 199.1%+4.25 | 202.1%+6.21 | 204.7°%+4.28 180°+5.91 189%%°+3.78 | 189.3°%*+3,67
% of Wt gain 20.97% 22.0% 22.6% 21.8% 12.3% 16.7% 17.4%
3wk 220.5%+2.61 | 218.8°+4.50 | 222°%+6.56 224°%+4.89 191°+5.87 206.2°%°+4.24 | 207.9%%°+3.79
% of Wt gain 33.05% 34.0% 34.7% 33.3% 19.1% 27.3% 28.9%
4" wk 238.3%+3.55 | 235.3%+5.08 | 239%5.42 242°%+5.51 199.2°+4.76 218°+4.30 221°43.95
% of Wt gain 43.99% 44.1% 45.0% 44.1% 24.3% 34.6% 37.0%
5™ wk 253.1%+3.47 | 250.4%+5.02 | 255%5.70 257 %+6.00 205°+5.11 228°+4.42 231°+4.00
% of Wt gain 53% 53.3% 54.7% 53.0% 28.0% 41.0% 43.2%

Values are means + SEM (n =6); with each row, values superscripts with different letters (a-c) were significantly

different (P< 0.05). C: control. ~ CO: corn oil.

tetrachlorodibenzo-p-dioxin.

Testicular and Epididymal weights

Testes and epididymis weights are presented in table 2.
The data were expressed as a percentage of testes to
body weight. Although treatment with TCDD alone
significantly (P<0.05) decreased weights of testes and
epididymis, compared with the control group, Co-
administration of either PC or ES to TCDD-treated rats
significantly (P<0.05) increase these weights compared
with the TCDD group. Treatment with either PC or ES
did not show any significant change in testes and
epididymis weights when compared with control group.
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PC: petroselinum crispum.

ES: Eruca sativa. TCDD: 2, 3, 7, 8-

Sperm count

Administration of TCDD caused a significant (P<0.05)
reduction in the epididymal sperm count compared with
the corresponding group of the control rats. When either
PC or ES was administered to TCDD treated rats a
significant (P<0.05) increase in the sperm counts,
compared with the TCDD group were observed.
Treatment with either PC or ES showed non-significant
increase in sperm counts when compared with control
group. Such data showed that sperm count is still
significantly lower than the control levels except

59


http://www.ejbps.com/

Edrees et al.

ES+TCDD group which returned back nearly to the
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normal range (Table 2).

Table (2): Relative testicular weight, epididymal weight and epididymal sperm count in normal control and

different treated rat groups.

Groups Testis Epididymis Epididymal %pe{m
(9/100 g b.wt) (9/100 g b.wt) count (x 10° g™)
NC 0.5330.01% 0.190+0.007 5.16+0.08°
CO 0.522+0.01% 0.188+0.008* 5.13+0.18°
PC 0.527+0.016% 0.189+0.006* 5.22+0.24°
ES 0.535+0.01% 0.200+0.008* 5.30+0.14°
TCDD 0.414+0.01° 0.143+0.004° 1.98+0.16°
PC+TCDD 0.5100.02* 0.178+0.008° 3.81+0.14°
ES+TCDD 0.520+0.03" 0.18620.005 2 4.5+0.21%%

Each value represent the mean £ SEM (n=6), values superscripts with different letters (a-b) were significantly different

at p<0.05.

Hormonal changes

The obtained results in table (3) reveal that, rats exposed
to TCDD had significantly lower serum FT and DHEA
concentrations and significantly higher serum FSH and
LH concentrations when compared with the control
group. Also, a significant decrease in the activity of
testicular 3p-HSD was observed. However, when either
PC or ES was administered to TCDD treated rats
significantly (P<0.05) increase in FT and DHEA
concentrations as well as a significant increase in 3p-

HSD activity and significantly decrease serum FSH and
LH concentrations compared with the TCDD group.
Treatment with either PC or ES did not show any
significant change in the measured hormones or 38-HSD
activity when compared with control group. Moreover,
comparing the protected groups with the control one, the
serum FT & DHEA still significantly lower than in the
control group except serum FSH & LH in ES +TCDD
group which returned nearly to the normal level.

Table (3): Serum free testosterone (FT), dehydroepiandrosterone (DHEA), Follicle-stimulating hormone (FSH),
Luteinizing hormone (LH) and testicular 33- hydroxysteroid dehydrogenase (3p-HSD) activity in normal control

and different treated rat groups.

Groups FT DHEA FSH LH 3p-HSD

(pg/ml) (ng/ml) (mIU/ml) (mIu/ml) (U/mg)

NC 32.621.05% | 2.34+0.07% 1.32+0.03° 1.2+0.06° 453 +0.16°

CO 32.7+153% | 2.31+0.04° 1.3+0.06% 1.21+0.09°% 4.42+0.10°

PC 34.9+0.84 % 2.5+0.12° 1.16+0.08 1.07+0.06% 4.86+0.15°

ES 37.4+1.15% | 2.5740.10° 1.01+0.04 2 0.99+0.05% 5.05+0.15%

TCDD 10.9+1.1° [ 0.88+0.05° | 2.76+0.24° 2.5740.18° | 2.06x0.17°

PC+TCDD | 22.2+#1.5° 1.46+0.1° 1.83+0.06° 1.56+0.07° 3.69+0.10°

ES+TCDD | 25.8+1.84° | 1.72+#0.17° | 1.740.07°* | 1.67+0.18*%° [ 3.96+0.16°*
Each value represent the mean SEM (n=6), values superscripts with different letters (a-c) were significantly different at
p<0.05.
Apoptosis Table (4): Apoptosis in adult testis in in normal

As shown in table 4 and figure 1, administration of
TCDD caused a significant (P<0.05) elevation in the
apoptotic cells in the testicular tissue compared with the
corresponding group of the control rats. When either PC
or ES was administered to TCDD treated rats
significantly (P<0.05) decrease in the apoptotic cells
compared with the TCDD group. Treatment with PC did
not show any significant change in the apoptotic cells
when compared with control group, while treatment with
ES showed significant reduction (P<0.05) in the
apoptotic cells when compared with control group.
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control and different treated rat groups.

Groups % of apoptosis | N
NC 20.22+1.38° 6
Cco 17.42+1.62° 6
PC 16.48+1.28 5
ES 13.80+1.04° 4
TCDD 34.03+2.46" 6
PC+TCDD | 20.16+1.73° 5
ES+ TCDD | 15.88+0.54** |5
Each value represents the mean + SEM values

superscripts with different letters (a-c) were significantly
different at p<0.05.
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Figure (1): Flow cytometry histograms representing
the frequency of apoptosis (sub G1) % in adult rat
testes in control and different treated rat groups A:
NC, B: CO: C: PC, D: ES, E: TCDD, F: PC+ TCDD,
and G: ES+TCDD, (M1= +ve population of stained
cells with propidium iodide from total No of count
10000 cells/ml).

Histopathological examination

As shown in figure (2), histological observations of the
control, corn oil, ES, and PC groups testes (A, B, C, and
D, respectively) showed normal morphological
appearance of seminiferous tubules in various shapes and
sizes with stratified epithelium. Each tubule showed
regular arrangement of the spermatogenic cells
(spermatogonia, spermatocytes and spermatids). Many
metamorphosed spermatids and spermatozoa were
observed near the lumen of the tubules. However, in the
group treated with TCDD, there was focal
disorganization of the seminiferous tubules associated
with a marked loss of many of the germ cells and the
lack of sperms were noted. Also, degenerated Leydig
cells and mild sloughing of germ cells from the basement

61


http://www.ejbps.com/

Edrees et al. European Journal of Biomedical and Pharmaceutical Sciences

membrane were observed as shown in figure (3 A and
B). On the other hand, concomitant administration of
either alcoholic extract of either ES or PC with TCDD
ameliorated the histopathological changes in the testes

< v . e
Figure 2(A-D): Photomicrographs of histological section

compared with TCDD treated group, where the testes
showed normal spermatogenic cells (figure 3C, and D,
respectively).

s of rat testes. A: Control showihg normal arrangement
of germ cells. B: Corn oil treatment, C: Eruca sativa and D: Petroselinum Crispum treatment showing normal
histological features. ST- seminiferous tubules, SZ-spermatozoa, L- Leydig cells.

Figure 3(A-D): Photomicrographs of histological sections of rat testes. A&B dioxin-treatment, showing massive
reduction of spermatogenic cells, sloughing germ cells (SGC), devoid of spermatozoa (DSZ) and reduced germ
cell population (RGCP), C&D: Eruca sativa and Petroselinum crispum with dioxin treatment showing normal
morphological appearance with seminiferous tubules in various shapes and sizes, ST- seminiferous tubules, SZ-

spermatozoa, L- Leydig cells.

DISCUSSION

Administration of TCDD caused decrease in the body
weight. This result is in agreement with ¥ and may be
attributed to the decreased food, water consumption in
both feed and water intake!®, loss of muscles and
decrease bone mass due to decline in the anabolic
testosterone as reported by."” When alcoholic extract of
either PC or ES administered to TCDD treated rats, the

body weight tends to be near to those of control group.
These results may be attributed to apigenin and,
isothiocynates which are found in high quantities in PC
and ES, respectively, a promising testosterone booster,
through inhibiting the activity of the enzyme
cyclooxygenase -2 (COX2) and enhancing the
steroidogenic acute regulatory (StAR) protein which
plays a key role in the synthesis of testosterone.* 42
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There was a marked reduction in weights of testes and
epididymis in TCDD treated rats. These results are in
agreement with.®! This reduction may be a result of
reduced number of Leydig cell, germ cell and
steroidogenic enzyme activity, as well as impaired
Leydig cell LH responsiveness ™, inhibition of the
expression of androgen receptor and proliferating cell
nuclear antigen and apoptosis as reported by !, and/or
induction of oxidative stress that lead to cell damage by
lipid peroxidation and decreasing antioxidant enzymes,
an explanation which agrees with. 3 The treatment of
rats with either alcoholic extract of PC or ES in the
presence of TCDD resulted in significant improvements
in the weights of testes and epidydmyes compared with
control group where the phytochemicals found in PC and
ES break the chain reactions of free radicals responsible
for peroxidation of lipids, that have the ability to
maintain membrane fluidity and integrity by protecting
the lipids.“®

Toxicants that target the male reproductive system can
affect sperm count or shape, alter sexual behavior, and/or
increase infertility.*? Testosterone is necessary for
normal sperm development. Although small amounts are
also secreted by the adrenal glands, testosterone hormone
is primarily secreted in the testicles of males and the
ovaries of females. It activates genes in Sertoli cells,
which promote differentiation of spermatogonia.t*®!

The present work showed that TCDD administration
decreased testosterone concentration and consequently
sperm count. These results are in agreement with.*®! The
reduction in testosterone level in TCDD treated rats may
be due to the increase in the activity of the enzyme
cyclooxygenase-2 (COX2) in testes which plays a role in
the conversion of metabolites of n-6 fatty acids into
thromboxane A,. Since, the testosterone producing
Leydig cells in the testes have receptors for thromboxane
A2 that activates the protein DAX-1 via these receptors,
which in turn inhibits the steroidogenic acute regulatory
(StAR) protein that plays a key role in the conversion of
cholesterol into testosterone.” Also, the observed
decrease in testosterone concentration in TCDD treated
rats may be due to a decrease dehydroepiandrosterone
(DHEA) level and 3B-HSD activity as presented in the
present study which essential in testosterone synthesis.

TCDD may acts by binding to specific cytosolic receptor
(AhR) and travels into the nucleus forming a dimer
ARNT transcription factor to activate CYP1A1 gene thus
triggering gene expression, a view which in accordance
with. 1 Most of the biological adverse effects including
the reproductive toxicity of TCDD are thought to be
mediated by aryl hydrocarbon receptor (AhR) dependent
gene expressions. ! Once TCDD enters cells, it binds
AhR, a cytosolic transcription factor. The liganded AhR
translocates to the nucleus, where it heterodimerizes with
the aryl hydrocarbon receptor nucleus translocator
(ARNT). The AhR:ARNT complex then binds to the
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specific enhancer, the dioxin responsive element (DRE),
and alters the expressions of various genes. %

Concomitant supplementation of either alcoholic extract
of PC or ES to TCDD treated rats, restored testosterone
concentration and sperm count to control level where
apigenin and isothiocynates are naturally occurring
substances that scuppers the working of the thromboxane
A2 receptors. *2 Adverse effects induced by TCDD
are reversed by restoration of DHEA level and 3p-HSD
activity to be similar that of control group may be
responsible for the inhibition of the adverse effect
induced by TCDD.PY The present work also showed
elevation of FSH and LH in TCDD treated rats, these
results may be due to decreased testosterone via negative
feedback mechanism to stimulate GnRH by
hypothalamus which in turn stimulates pituitary gland to
release FSH and LH.®? The toxicated rats were
protected when alcoholic extracts of either PC or ES
were administered in concomitant with TCDD, since
FSH, LH and testosterone concentrations were not
significantly changed as compared with control group.

Cell death takes two distinct forms, necrosis and
apoptosis. Although necrosis is considered to be
degenerative phenomena commonly associated with
chemical injury, apoptosis in contrast, appears to be an
active endogenous process implicated in the regulation of
normal as well as preneoplastic and neoplastic tissues.!**!
The present work revealed significant increase in
apoptosis induced by TCDD, this result is in agreement
with ®¥  apoptosis may be attributed to endocrine
disruptor as mentioned by ", and/or oxidative damage,
apoptosis in germinal cells via bax gene expression
through AhR receptor.®® Also, our results revealed a
significant reduction in apoptotic cells in ES treated rats
compared to control group (13.80 vs 20.22, respectively).
This result may be due to essential polyunsaturated fatty
acids content of ES extract, linolenic acid and oleic acid
7 reserve the mitochondrial integrity and have a role in
the structure and function of cell membrane ! which
prevent cell membrane from oxidation and apoptosis

Administration of either alcoholic extract of PC or ES
with TCDD ameliorates the apoptotic effect of TCDD.
These effect may be related to its relation with phenolic
composition, mostly caffeic, ferulic acid, and p-coumaric
acid in addition to ascorbic acid that found in either PC
or ES are responsible for free radical scavenging and
activity of antioxidant ), or may be due to binding of
caffeic acid to the AhR receptor, being an inhibitor of its
action thus decreasing the transcription and activity of
CYpP1A1.1M

CONCLUSIONS

In conclusions, this study supports that PC and ES have
protective effects against reproductive toxicity induced
by TCDD. It seems that alcoholic extract of ES has
greater protective effect than alcoholic extract of PC in
TCDD toxicity.
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