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Abstract

The research work was conducted to investigate the effect of oral administration
of water extract of black pepper at doses of (1, 5) mg/kg body weight for two weeks
daily by determining the genotoxic effect (mitotic index), evaluation of
immunological effect (IgG, IgM, IgA, C3, C4) and measuring fertility hormones
(follicles  stimulation hormone/FSH, lutenising hormone/LH) levels with
histopathological examinations of female albino swiss mice ovaries in comparison
with control (normal saline). A clear effect in increasing mitotic activity was reveled
for both doses in comparison with control. Results also showed a significant
increase in the value of the all immunological parameters at both doses in
comparison with control. Also obvious raise was seen in the level of FSH and LH
for both doses when compared with normal saline treated mice with no significant
damage seen in female ovaries tissue, in fact there were certain clinicopathological
changes in mice ovaries tissue which were represented by increasing in the numbers
of primary and secondary follicles and in the numbers of corpus luteum at both
doses.
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Introduction

Recently there has been a renewed interest in
improving health and fitness through the use of
more natural products. Spices are an important
part of the human diet which has been used to
enhance the flavor, color and aroma of food. In
addition to boosting flavor, spices are also
known for their preservative and medicinal
value [1].
Black pepper (Piper nigrum, Piperaceae) is
derived from the fruit of a climbing vine native
to southern India and Sri Lanka and it is one of
the most widely used among spices. It is valued
for its distinct biting quality attributed to the
alkaloid “piperine” (a pungent alkaloid which
represents the active principle of black pepper)
[2]. Black pepper was shown to have certain
medicinal properties (a): By increasing the
bioavailability of other anti-tumourigenic spices,
black pepper dramatically increases their
potency and effectiveness against cancer. In
addition to this important property, black pepper
also counteracts cancer development directly. Its
principal phytochemical, piperine, inhibits some
of the pro-inflammatory cytokines that are
produced by tumor cells. In so doing it interferes
with the signaling mechanisms between cancer
cells, thereby reducing the chances of tumor
progression. Collectively, these properties make
black pepper one of the most important spices
for preventing cancer, (b): Black pepper
contains several powerful antioxidants and is
thus one of the most important spices for
preventing and curtailing oxidative stress. In
addition to their direct antioxidant properties,
several of these compounds work indirectly by
enhancing the action of other antioxidants. This
makes black pepper particularly valuable in
minimizing the damage caused by a diet rich in
saturated fats, one of the main causes of
oxidative stress, (c): Black pepper exhibits
immunomodulatory properties and is capable of
boosting the number and the efficacy of white
cells, thereby assisting the body to mount a
powerful defense against invading microbes and
cancer cells, (d): Piperine increases the
bioavailability of wvaluable phytochemicals
present in other spices and can boost the activity
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of biochemically active compounds contained in
green tea, curcumin and a variety of other spices
by up to several hundred percent, depending on
the molecule concerned. It does this via two
principal mechanisms. First, it promotes the
rapid absorption of certain chemicals from the
gastrointestinal tract, protecting them from
being broken down by chemicals in the
intestinal lumen and by enzymes that occur in
the cells lining the intestines. Secondly, once the
compound has entered the blood stream,
piperine provides protection against oxidative
damage by liver enzymes. In this way black
pepper enables us to reap optimum benefits from
the medicinal phytochemicals found in other
dietary spices [3, 4, and 5].

The immunoglobulins, also known as antibody-
ies, are a family of proteins that exist in the
plasma. The immunoglobulin family includes
immunoglobulin A (IgA), immunoglo-bulin G
(IgG), immunoglobulin M (IgM),
immunoglobulin D (IgD) and immunoglobulin
E (IgE). All of the immunoglobulins play a role
in the immune system's defense mechanisms.
The immune system manufactures the
immunoglobulins in response to exposure to a
foreign invader. After exposure to a foreign
invader, such as a specific virus, bacteria, or
toxin produced by an organism, a certain type of
lymphocyte (a type of white blood cell)
produces the immunoglobulins. Then the
immunoglobulins level can be measured in the
blood [6].

Complement analysis in the clinic is usually
associated with the quantification of C3 and C4
and screening for complement activity together
with complement activation products. These
analyses have been available in routine
diagnostic laboratories for decades. In recent
years, however, the field of complement
analysis has expanded considerably, with the
introduction of mnovel assays to detect
complement activation products, and spreading
still further towards genetic analysis to reveal
the basis of complement deficiencies and
identify = mutations and  polymorphisms
associated with some diseases [7].
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Fertility hormones, FSH (Follicle Stimulating
Hormone) is a hormone secreted by the pituitary
gland in the brain. It is stimulates the follicles in
the ovaries to ripen several eggs. FSH also
readies the mammary glands for milk
production. In men, the FSH initiates sperm
production. While LH (Lutenising Hormone) is
secreted by the pituitary gland to stimulate
ovulation that is, the release of the egg or ovum
from the follicles. LH secretion signals the
remnants of the follicle to change into the
corpus luteum. The corpus luteum then begins
producing progesterone and estrogens [8].

The present study aims to open up a new
approach in the development of natural drugs
with immunomodulatory effect at the in vivo
level with less toxicity by studying the oral
acute toxic effect of black pepper on mouse
bone marrow cells and fertility to make sure if it
is safe or not.

Materials and Methods

All the chemicals were obtained from Sigma
Chemical Co. (USA) and BDH (England).
Experimental Animals: Three groups of female
albino mice, which were obtained from the
Biotechnology Research Center/AL-Nahrain
University, were used in this study. Their ages
were ranged between 8-12 weeks and weighting
25-30 gm. They were divided into subgroups,
and each group was putted in a separate plastic
cage. The cages were kept in a room with
23-25 C° temperature. The animals were fed
with a suitable quantity of water and complete
diet.

Administration of Experimental Animals:
The animals in this experiment were treated with
a cumulative dose of black pepper for 14 days.
The main aim of this experiment was to evaluate
the acute treatment effect of black pepper in
normal mice. The mice were divided into three
experimental groups. Each group consisted of 5
mice and to which the black pepper was
administered orally.

Group I: Negative control, treated with 0.1ml
of normal saline.

Group I1: black pepper treatment, treated with
0.1 ml of Img /Kg

Group I11: black pepper treatment, treated with
0.1 ml of 5Smg /Kg.

The animals were monitored for apparent signs

of toxicity for 14 days. Then they were

sacrificed on the 15th day after administration

467

Iragi Journal of Science, Vol.51, No. ' 2010, PP.46 -

and the blood was separated to measure the
levels of IgG, IgM, IgA, C3 C4 and FSH, LH
fertility hormones. After that the ovaries were
collected and fixed in 10% buffered
formaldehyde solution.

Preparation of water extract: water extraction
of black pepper was prepared by boiling 100 gm
in 1000 ml sterile distilled water over low flame
for 15 minutes. The flask was then plugged and
removed from the heat and allowed to cool.
After cooling the content of the flask was
filtered and dried to prepare the required
concentrations [9].

Chromosomal preparation from somatic cells
of the mouse bone marrow: All the chemicals
were obtained from Sigma Chemical Co. (USA)
and BDH (England). This experiment was done
according to [10]. Each animal was injected
with 0.25ml of colchicine with a concentration
of Img/ml intraperitoneally (I.P) 2hr before
sacrificing the animal, Then the animal was
sacrificed by cervical dislocation and fixed on
its ventral side on the anatomy plate and the
abdominal side of the animal and its thigh
region were swabbed with 70% ethanol. The
femur bone was then taken and cleaned from the
other tissues and muscles and gabbed from the
middle with a forceps in a vertical position over
the edge of the test tube, and by sterile syringe
Sml of PBS were injected so as to wash and
drop the bone marrow in the test tube. The test
tube was taken and centrifuged at speed of 2000
rpm for 10min. After that the supernatant was
removed and 5ml of potassium chloride 0.075 M
was added as a hypotonic solution, then the test
tubes were left for 30min in the water bath at
37C ° and shaked from time to time. The tubes
were then centrifuged at 2000 rpm for 10min
and the supernatant was removed and the
fixative solution was added (as drops) on the
inside wall of the test tube with the continuous
shaking, the volume was fixed to 5ml and the
content shaked well. The tube was kept at 4C°
for 30min to fix the cells. After that the tubes
were centrifuged at 2000 rpm for 10min. The
process was repeated three times and the cells
were suspended in 2ml of the fixative solution.
By a pasture pipette, few drops from the tube
were dropped vertically on two chilled slides
from a height of 3 feet at a rate of 4-5 drops to
give the chance for the chromosomes to spread
well. Later the slides were kept to dry at room
temperature, and then stained with Giemsa stain
and left for 15min and washed with distilled
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water. the mitotic activity is expressed by the MI
which is the number of dividing cells in 100
cell.

Assay measurements of hormones: Serum
hormones (FSH, LH) concentrations were
evaluated with a Bio merieux Italia S.P. a vidia
campigliano, 58 50015-point A EMA (F,) Italia
miniVIDAS, following the manufacturer's
recommendations.

Assay measurements of immunoglobulins and
complements: serum levels of IgG, IgM, IgA,
C3, and C4 were evaluated by using radial

immunodiffusion plate, following the kit
manufacturer's method.
Histological ~ Examinations:  This  was

performed by using method of [11]. At the time
of death, mouse organs ovaries were taken for
histopathological examination. The perfuse-
fixed ovaries placed in Bouin fluid overnight,
and processed for routine paraffin embedding.
The ovaries were cut into 5-pm sections. Three
serial sections per ovaries were mounted on
slides, deparaffinized, rehydrated, and stained
with hematoxyline - eosin stain. Sections of the
ovaries were examined by light microscopy;
primary and secondary follicles and corpus
luteum diameters were assessed in each ovary
using a previously calibrated micrometer
eyepiece.

Statistical Evaluation: Data were analyzed by
1-way analysis of variance with ANOVA- test.
Data are presented as means + SE. The level of
significance was P <.05.[12].

Results and Discussion

After the mice were orally given two doses
1, Smg/kg of the water extract from the dried
fruits of P. nigrum, neither signs of toxicity nor
death of mice were observed during the 14 days
of the acute toxicity experimental period, similar
results were also obtained by studying much
higher dose on rats in which the pepper did not
cause toxicity neither at the acute or the
subchronic toxicity study [13]. Significant
difference in mitotic percentage between treated
and untreated (control) animals were occurring
as shown in Table 1. A clear effect in increasing
mitotic  activity was reveled for both
concentrations (59.33, 66.66)% respectively in
comparison with control 51.16%. The black
pepper, Piper nigrum L. (Piperaceae) has
traditionally been used as both spice and
medicine. It contains small quantities of
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chemopreventive compounds such as B-
carotene, piperine, tannic acid and capsaicin.
The antimutagenic activity of black pepper
could be related to the large number of theses

potent chemopreventive compounds and
especially piperine which were shown to be a
promising antimutagenic compound [14],

piperine demonstrates not only chemopreventive
effect, but also genoprotective effects against
B(a)-p induced mutagenesis in Swiss albino
mice. Oral supplementation with piperine can
reduce DNA damage and DNA protein cross-
links by enhancing phase II enzymes. It can
induce apoptosis in B(a) p-induced lung
carcinogenesis in Swiss albino mice [15].
However, similar results were also obtained in
which black pepper were given in combination
with genotoxic agents and it was shown to be so
effective in reducing the mutational events
induced by these agents either by suppression of
metabolic activation or interaction with the
active groups of mutagens and this suggest to be
the mechanism by which the pepper exert its
antimagnetic property [16].

Table 1: Cytogenetic effects of Piper nigrum in
comparison with control (normal saline) on mouse
bone marrow cell.

Groups N(Irlr:gggilggx

Control 51.16Ai 3.76
Black pepper Img 59.33Bi 2.51
Black pepper 5Smg 66.66Ci_r 2.51

Differences A, B, C are significant (P<0.05) to
compression rows.

To determine the immunomodulatory effect in
mice treated with the extract, immunological
parameters were examined as presented in
Tables 2. The concentration of immunoglobu-
lins and complements (IgG, IgM, IgA, C3, C4)
in the treated mice with 1 and 5mg/kg of the
extract was higher than that of the control group.
Results show a significant raise in the levels of
them 1092, 144.8, 226.7, 243.63, 343.6 and
1130, 156.9, 231.0, 258.70, 354.8 mg/dl
respectively at both doses in comparison with
control 1020, 130.6, 213.62, 224.32, 320.9
mg/dl.

These results were came in agreement with [17]
in which the researchers show that both black
pepper extract or piperine alone have immuno-
modulatory activity at doses of 10 and 1.4
mg/kg body weight of the animal respectively



Al Tae’e, et. al.
47 .

on the 5™ day of immunization. The pepper were
seen to increase the alpha-esterase positive cells
and bone marrow cellularity and this in turn lead
to increase in the level of immunoglobulins and
complements in additions to other types of
immune system cells. Thus the black pepper had
no immunotoxic effect and may be considered
as immunologically safe compound.
Table 2: Immunomodulatory activity of Piper

nigrum in comparison with control (normal
saline) in mice.

Immunoglobulin mg/dl (mean+SE)
Groups
196G [ 1gM [ 19A c3 c4
A A A A A
1020 | 130.6 | 213.62 | 22432 | 3209
Control . . . ‘ Y
84.61 | 26.9 17.51 208 40.2
B B B B B
Black 1092 | 1448 | 2267 243.63 | 343.6
pepper * * + * +
Img | 9340 | 3004 20.3 20.93 38.2
C C B CD C
Black 1130 | 1569 | 231.0 25870 | 354.8
pepper + + + * +
SMg | g945 | 2762 | 21.60 1948 | 406

Differences A, B, C, D are significant (P<0.05) to
compression rows.

However, with fertility aspect, black pepper
shows promising results. A significant raise in
the levels of fertility hormones (FSH and LH)
was seen after treatment with the two doses of
the extract when compared with control treated
mice as shown in Table 3. The levels of FSH
were 1.93, 2.04 mlu/m while LH 2.23, 2.41
mlu/m at the two doses respectively when
compared with normal saline treated mice (1.46,
1.32) mlu/m.

Table 3: Fertility activity of Pi‘per nigrum in
comparison with control (normal saline) in mice.

FSH mlu/m LH mlu/m
ClEEs (meanzSE) (mean£SE)
A A
Control 1.46£0.06 1.3240.63
Black pepper B B
1mg 1.93+0.04 2.23+0.30
Black pepper B C
5mg 2.04+0.46 2.41+0.36

Differences A, B, C are significant (P<0.05) to
COmpression rows.

Moreover, these observations were further
investigated by the histopathological assessment
of the female ovaries tissues. The results showed
that the water extract of P. nigrum did not
produce a significant damage in these tissues,
however, significant changes were seen in the
number of primary and secondary follicles and
corpus luteum in the pepper treated mice when
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compared with the control treated mice as
shown in table 4. After oral administration of the
two extract doses the number of the primary
follicles was 5.07, 5.52 and secondary follicles
7.21, 7.43 respectively, while control was 4.36,
6.43. On the other hand, the number of corpus
luteum was 5.21, 543 at both doses
respectively, while normal saline treated mice
showed 4.40.

Table 4: Effect of Piper nigrum on primary and
secondary follicles and corpus luteum in
comparison with control (normal saline) in mice.

No. of No. of No. of
primary | secondary corpus
Groups | follicles | follicles | Iuteum
(mSE) (m+SE) (m+£SE)
A A A
Control 436+0.82 | 6.43£1.22 | 4.40+0.86
Black B B B
pelﬁfger 5074132 | 7.2142.03 | 5.21+0.93
Black C B B
pgrrﬁgr 5524093 | 7.43+1.82 | 5.43+0.82
Differences A, B, C are significant (P<0.05) to

COI’T'IpI"ESSiOI'] rows.

Black pepper was shown to have powerful
antioxidant [18] and radical scavenging activity
[19], and since many studies show a strong
relation between antioxidants and fertility
inductions [20, 21, 22] and between increased
free radicals and reduced fertility [23]. These
studies showed that the imbalance between
antioxidant defense and free radical activity is
more evident in the infertility condition, thus
pepper extract shows significant effect in
increasing fertility in mice.

In addition to that, black pepper is rich in
vitamin E and also many researches showed a
significant relation between this vitamin and
fertility [24, 25], and thus this is considered to
be another way or mechanism by which black
pepper exert it is potent effect on fertility and
reproduction.
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