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Abstract

The current study aimed to investigate the possibility of using nano-piperine to reduce
the toxic effects of sodium benzoate on the female reproductive system of female rats.
Fourty female Wister rats with an average weight of 150 £ 10 g were used, dosed for 30
consecutive days they divided randomly into four equal groups (10 per group). The animals
were allowed to acclimatize for 14 days before the experiment . The first group (C) was
given 1 ml of distilled water orally as a control group. The second group (T1) was
given sodium benzoate orally in a dose of 100 mg\kg B.W. The third group (T2) was
given Nano-piperine orally in a dose of 25 mg /kg /B.W. The fourth group (T3) was
given both sodium benzoate and Nano-piperine at the same time . After the end of treatments
, ovary and uterus samples were removed from all animals and reserved them in formalin
10% for histological examination The result of our study showed follicular inhibition and
congestion of ovarian stroma in T1 group when compared with the control group . The
structure of ovary in T2 group is similar to that of the control group . In T3 group the structure
of the ovary looked almost normal , and increase in follicular growth wave when compared
with the T1 group . The result of the uterine sections indicated degeneration and vacuolation
of epithelial cells and complete absence of uterine gland ,. and infiltration of inflammatory
cells in the endometrium . On the other hand , uterus section in T2 group revealed normal
uterus cells without any significant lesion . while the uterine tissue in animals of T3 group
showed a hyperplasia in epithelial cells, and proliferation of uterine glands and normal
columnar epithelium of uterus. Nano-piperine at dose of 25 mg/kg has the ability to reduce
histological changes on the female reproductive system resulting from treatment with sodium
benzoate .
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Introduction

The ability to preserve food was one of multiple sclerosis and liver disease, benzoic
the great developments in human history (1). acid is used in the treatment (3). They are
benzoic acid salt is one of the most widely able to prevent bacteria and fungus growth
used food storage ingredients. With the and are thus wused for food and
chemical formula C7H5NaO2. White paint drinks preservation (4). Sodium benzoate has
does not smell. It is present in grain or been used to preserve some materials,
powder shape. It used in a number of including jams, soft drinks, fruit juices, and
products, cosmetics and medications as a gelatin (5). It was commonly used for many
preservative (2). In some conditions, such as years due to its good persistence and
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excellent solubility in water (6). Sodium
benzoate is allowed to be used in the
preservation of products as a safe substance.
It can induce skin, eye irritation, and the
respiratory system, whether it is used for
brief periods of time. However, long term
exposure, cause complications higher skin
irritation (7). During recent years Functional
compounds of food source has many
attention in terms of disease prevention and
health benefits (8). In this context, black
pepper, which is classified in the Pipera-ceae
family, has assumed a very great importance
in terms of biological activity (9). Black
pepper mainly contains piperine, which is an
alkaline substance that has many health
benefits (10) (11). Piperine is isolated from
several members of the Pipera-ceae family,
when proven that piperine acts as an
antioxidant by inhibiting free radicals and
lipid peroxidation (12). Piperine has great the
attention of medicinal chemists and health
professionals due to its numerous benefits
including antioxidant, antitumor, anti-
hypertensive, anti-asthmatics, analgesic,
antipyretic, anti-diarrheal, anti-inflammatory,
anxiolytic, antispasmodic, hepato-protective,
anti-depressant, antibacterial,
immunomodulatory, antifungal, anti-
apoptotic, antithyroid, antimutagenic,
antimetastatic, and anti-spermatogenic (13).
It additionally inhibits various metabolizing
enzymes, thus increasing the oral
bioavailability of multiple drugs, nutrients,
and vaccines . Furthermore , it boosts the
cognitive actions and fertility as well (14). so,

Results

The results of the statistical analysis in
table .3-1 showed a significant decrease (p<
0.05) in the number of ovarian follicles(
primary, secondary and Graffian) in T1 group
when compared with the control group.
While it showed a significant increase
(p<0.05) in the number of ovarian follicles
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we used nano-piperine to investigate its
possible protective role nanopiperine against
the deleterious effect of sodium benzoate on
female reproductive system of adult female
rats .

Material and Methods
Experimental design :
In this study , 40 female Wister rats with an
average weight of (150 +10 g) were used,
divided randomly into four equal groups (10
per group) dosed for 30 sussessive days .The
first group (C) was given 1ml of distilled
water orally as a control group. The second
group (T1) was given sodium benzoate
(indian) orally in a dose of 100 mg\kg B.W.
The third group (T2) was given nano-piperine
(china) orally in a dose of 25 mg /kg /B.W.
The fourth group (T3) was given both
sodium benzoate and nano-piperine at the
same time .
Histopathological preparation :
Slide preparation was undertaken according
to method proposed by Luna (23).
Ethical approval

The study protocol was approved by
the College of Veterinary Medicine,
University of Al-Qadisiyah, Iraqg.
2-3 Statistical Analysis
The The data was presented in the form of
means and standard errors (SE). A one-way
analysis of variance (ANOVA) with least
significant difference LSD was used for the
analysis. When p <0.05, the results were
considered statistically significant (24).

for the T2 and T3 groups when compared
with the T1 group. The result of the this study
showed follicular inhibition and congestion
of ovarian stroma in T1 group when
compared with the control group .The
structure of ovary in T2 group is similar to
that of the control group. In T3 group the
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structure of the ovary looked almost normal, | Group Primary | Secondary | Graffian
and increase in follicular growth wave was c 12540534 | G40 o | 325046
spoted when compared with the T1 group. 150i0 53
The result of the histological section of uterus T1 4.12£0.64 % | 2.5+0.53% | "
indicated degeneration and vacuolation of T 16.62+0.74 | 8.25:046 | 5.25+0.70
epithelial cells and, disappearance of uterine ¢ ¢ ¢
gland; and infiltration of inflammatory cells T3 81240350 | 4.62+051p | >12%0.83
in the endometrium. On the other hand, .

LSD0.05 0.601 0.448 0.667

uterus section in T2 group revealed normal
uterus cells without any significant occupied
lesion. the uterine tissue in animals of T3
group showed a hyperplasia in epithelial cells
and proliferation uterine gland and normal
columnar epithelium of uterus.

(Table .3 -1) : the Effect of nano-piperine on
follicles number in Wister females rats treated with
Sodium Benzoate .

Figure(1): Shows uterine tissue in the control
group: picture is demonstrate normal uterus cells
without any significant occupied lesion (SOL)
Endometrium (red arrow) , Myometrium (M ) ,
Perimetrium  (P) and simple Tubular gland
(ST).10X

Numbers = mean + Standard Error ( SE).

Different letters = Significant Differences (p<0.05).

C= Control group, received w ith distilled water orally
for (30) days.

T1= Received with sodium benzoate orally (100 mg /kg
B.W/day) for (30) days.

T2= Received with nano-piperine orally (25 mg/kg
B.W/day).

T3= Received with sodium benzoate and nano-piprine
orally for (30) days
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Figure (2): Shows uterine tissue in T1 group, there
is a degeneration and vacuolation of epithelial cells
(V) , which lining the uterus disappearance of
uterine glands in the endometrium, infiltration of
inflammatory cells in the endometrium and
muscularis (M) with thickening of serosa (S) (10x)
H&E
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Figure(3): Shows uterine tissue in T2 group, there
is a normal uterus cells without any significant
occupied lesion (SOL) Endometrium (E),
Myometrium (M), Permetrium (P) and simple
Tubular gland (T).10x

Figure (4): shows uterine tissue in T3 group, there
is normal columnar epithelium (EP) of uterus with
proliferation of uterine glands (UT) in the
endometrium (10X)H&E.

Figure (5): Shows Ovarian tissue in control group,

there is normal ovarian cells without any
significant occupied lesion (SOL) primary follicle
(P) ,secondary follicle (S) and Graafian follicle
(G).10X.
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Figure (6): Shows Ovarian tissue in T1 group, there
is a marked inhibition of follicular growth wave
which characterized by the presence of few
premordial (P) and primary follicle (PR) , also
there is a congestion in the ovarian stoma
(CO)(4X)H&E.
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ovarian tissue

Figure
demonstrates normal ovarian cells, primary follicle

(7): in T2 group

(P) , secondary follicle (S) and Graafian follicle
(G).10X.

Discussion

The results of the current study showed
a significant decrease (p < 0.05) in follicles
numbers  for female rats of the T1 group
when compared with the control group (
table 4-1). This is may be attributed to that
sodium benzoate causes As a result of lack
of FSH hormone, although the growth of
follicles is subject to several growth factors
and hormones, FSH hormone is one of the
most important regulators of this process
(15) . Where its deficiency hinders the
process of formation and development of
ovarian follicles , and consequently a
decrease in their numbers . (16) (17) .On the
other hand, when treating female rats with
Nano-piperine at a dose of 25 mg/kg, which
led to a significant increase (p < 0.05) in
follicles numbers . This is may be due to is
due to the effect of piperine on the increase in
the level of FSH. Whereas the study (18) ,
confirmed that FSH has a positive correlation
between the number of follicles and the dose
given of FSH to mice. also (19 ), indicated
that there is a positive correlation between
the level of FSH in the serum and the average
size of the follicles The results of the study
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Figure (8):Shows Ovarian tissue in T3 group, there
is a higher magnification , large Graffian follicle
(G) with ova and large antrum & surrounded by
theca interna ( TH) and theca externa (T), also
there is mild congestion (CO) of blood vessels
(40X)H&E.

also showed a significant increase (p < 0.05)
in number follicles for female rats of the T3
group when compared with the group of T1.
This is may be due to is that the increase in
follicles numbers is due to the antioxidant
effect of piperine, which caused a reduction
in the harmful effects of sodium benzoate
through positive results such as an increase in
the level of FSH , as this hormone is
responsible for stimulating the growth of
ovarian follicles  (20) .The results of
histological section of uterus in T1 shows
there is degeneration and vacuolation of
epithelial cells , which lining the uterus
disappearance of uterine glands in the
endometrium , infiltration of inflammatory
cells in the endometrium and muscularis with
thickening of serosa Infiltration of
inflammatory cells mainly macrophages with
hemorrhage in the muscularis (fig. 2 ). This is
may be due to is due to the harmful effect of
free radical formation by sodium benzoate
treatment, as well as the decrease in
reproductive hormones. when treating female
rats with Nanopiperine at a dose of 25 mg/kg
showed the results show normal uterus cells
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without any significant occupied lesion (
fig.3 ), This is may be due to is due to the
positive effect of the antioxidant Nano-
piperine, as well as to the increase of
estrogen hormone, which acts as a growth
hormone for the tissues of the reproductive
organs, supports the endometrium and
supports the uterine muscle, as well as the
production of quantities of thin watery mucus
in the cervix that sperm penetrate (21) .On
the other hand , when treating female rats
with Nano-piperine at a dose of 25 mg/kg and
sodium benzoate 100mg/kg show marked
hyperplasia in the epithelial cells which
lining the uterus . proliferation and dilation of
uterine gland in the endometrium and normal
columnar epithelium of uterus with
proliferation of uterine glands in the
endometrium (fig. 4) due the positive effect
of Nano-piperine in resisting oxidative stress
by reducing radicals and increasing
antioxidants, thus increasing reproductive
efficiency by increasing sex hormones that
are reflected on the genitals. Also the results
of histological section of ovary show There
is marked inhibition of follicular growth
wave which characterized by presence of few
primordial and primary follicle and
congestion in the ovarian stroma  When
compared with the control group . (fig.6) .
Most of these changes are due to the stress
damage caused by treatment with sodium
benzoate, which plays an important role in

reproductive efficiency and function, as
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