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ABSTRACT

Background: Piperine is an alkaloid present in black pepper. It causes increase in diameter of Graafian follicles when given to

adult female albino rats thus leading to decreased fertility.

Aim: To assess the harmful effects of piperine on ovaries of adult female albino rats on diameter of Graafian follicles.

Study design: Experimental Study.

Place and duration of study: Anatomy Department, Shaikh Zayed PGMI, Lahore from 1% August 2013 to 31 January 2014.
Methodology: Thirty female rats were randomly separated into three equal groups A, B and C, each having 10 animals. Group
A was control and did not receive any medication except for normal saline at a dose of 10ml/kg body weight/day by orogastric
tube for 30 days. Group B and C received piperine suspended in saline by orogastric tube, at a dose ofsmg/kg/day and 10
mg/kg/day respectively for 30 days. After 30 days of experiment, the rats of all three groups were euthanized and ovaries were
removed by dissection and then fixed in 10% formalin. With rotary microtome, 4-5um sections were prepared and stained with
hematoxylin and eosin solutions.

Results: The Graafian follicle in ovaries of rats in group B showed increased diameter as compared to control group A. The
diameter of Graafian follicles of group C was greater than of group B. In both groups comparison was made, the p-value was
less than 0.001.

Conclusion: Piperine administration in female adult albino rats showed significant increase in size of Graafian follicle which is

likely to produce polycystic ovarian syndrome (PCOS) and in this way hamper fertility in females during child bearing age.
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INTRODUCTION

Piperine is present in black pepper and long pepper, scientifically
known as Piper nigrum L. and Piper longum L., respectively®.
These plants belong to the Family Piperacea® Piperine is an
alkaloid that imparts the black pepper its typical biting taste®.
Besides its use as a condiment, black pepper is also shown to
exhibit numerous therapeutic benefits as evidenced by studies on
cells, humans and animals. The most valuable of the properties
possessed by piperine are its action as a bioenhancer*®, used as
an antiinflammatory®, antioxidant and anticarcinogenic agent’.
Studies on central nervous system demonstrate that in rats having
“chronic unpredictable mild stress”, piperine can relieve depression
by influencing “hypothalamic-pituitary-adrenal axis™. The study
demonstrated improvement in cognition in rats with Alziemer’s
Disease (AD) and suggested that it is effective and safe for long-
term use in the management of AD®. It possesses anti-seizure
activity'®. In a study the effect of piperine on improvement of
inflammatory bowel syndrome were shown!**2. The role of piperine
to manage obesity was also shown in a study®3. It is also reported
in a study to be helpful in managing arthritis'*. Piperine is also
used as a treatment for asthma?>2°.

Acute and subacute toxicity of piperine is proven in
hamsters, rats and mice resulting in their death. The LDs, values
for a single 1V, IGIP, SC and IM dispensation of piperine to adult
male mice were 15.1, 330, 43, 200 and 400 mg/kg body wt,
respectively. In female adult rats, the i.p. LDs, value was 33.5
mg/kg body weight while the IG LDs, value was augmented to 514
mg/kg body weight. In an experiment, piperine at 10mg/kg body
weight dose resulted in marked damage to seminiferous tubules,
decrease in diameters of seminiferous tubules and nuclei of Leydig
cells and spermatocytes and spermatids desquamation were also
observed?®.
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In a study on adult male rats, piperine was administered
orally at 1 mg/kg, 10 mg/kg and 100mg/kg b.w. daily for a period of
30 days. The movement and number of spermatozoa in epididymis
also decreased at 10 mg/kg and 100 mg/kg body weight. The life
span of spermatozoa was significantly reduced at 100 mg/kg*®. In
an experiment on Swiss albino mice, toxicity on reproductive
system was assessed. Related short range investigations were
carried out to judge the effect on sexual coupling, estrous cycle,
damage to male gametes, fertilization, implantation and thriving of
pups. It was demonstrated that piperine at higher doses resulted in
augmentation of diestrous phase period which resulted in
diminution of fertility and mating performance. Piperine was given
orally for five days after copulation and a marked hampering of
implantation was observed. There was total failure of implantation
after injecting piperine into the uterus of concerned female mice.
Thus it was shown that piperine damaged various essential
happenings in the process of reproduction.?® This study is
designed to evaluate effect of piperine on diameter of Graafian
follicles of adult female albino rats.

MATERIALS AND METHODS

Thirty female albino rats of Wistar strain aged 3-4 months
(weighing about 200-250 gm) were obtained from Veterinary
Research Institute, Lahore. They were kept in cages for 15 days in
the animal house for the purpose of acclimatization. A 12 hours
light/dark cycle was maintained. The animals were allowed free
access to food and water. The rats were randomly divided into
three equal groups labelled as A, Band C. Group A was labelled as
control, the other two groups were experimental, groups B and C.
Each group comprised of 10 animals. Piperine was given orally to
rats according to following schedule:

Group A (Control): This was labeled as the control group
and ten female rats of this group were not given any medication
except for saline with a dose of 10ml/kg body weight/day by
orogastric tube for 30 days.
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Group B (Experimental): This was experimental group and
animals of this group were fed by orogastric tube with piperine
suspended in saline, at a dose of 5mg/kg/day for 30 days.

Group C (Experimental): This was also experimental group
and ten animals of this group were given piperine suspended in
saline, at a dose of 10mg/kg/day by gastric intubation, for 30 days.

Dissection and Fixation of Ovaries: At 30" day of
experiment, after the cessation of administration of piperine, the
animals of all the groups were weighed and recorded in proforma.
To determine estrous cycle, vaginal smear process was used for
each rat separately and it was noted accordingly.?It was made
sure that all animals were in the same phase of monthly cycle.

These animals were then euthanized by injecting sodium
pentobarbital as anaesthetic intraperitoneally in doses of 45mg/kg
and morphine as analgesic in doses of 5mg/kg intraperitoneally.?
This is the most acceptable agent for anesthesia, less expensive,
acts quickly and humanely kill all types of rodents.

By making an incision at the base of abdomen, it was
opened. The anterior abdominal viscera were reflected and the
ovaries were removed after identifying the uterine tubes for the
detailed morphological study. Ovaries were then weighed and fixed
in 10% formalin for further study. Each fixed ovary was further
processed by carrying out procedures of dehydration, clearing,
infiltration, embedding and paraffin tissue blocks were made for
proper tissue sectioning and staining?. With rotary microtome, 4-
5um sections were prepared and stained with hematoxylin and
eosin solutions?*.

There were made 5 sections of each ovary and the diameter
of Graafian follicles were measured by using ocular micrometer.?
Diameters of group A were taken as reference. Experimental
groups B and C were compared with the control group.

Data was analyzed by using SPSS-22. Diameter of Graafian
follicles was depicted by Mean+SD and comparison between the
groups were accomplished by ANOVA. The p-value <0.05 was
regarded as statistically significant.

RESULTS

Histological examination of ovaries of rats in the control and
experimental groups was conducted which showed ovarian follicles
to be found in various stages of development in stroma of ovaries.
The cortex and the medulla were well defined. Primordial, primary,
secondary and Graafian follicles were found in the cortex of the
ovary. Corpora lutea were observed occupying the cortex in
different stages of development. In the medulla were present blood
vessels and lymph vessels embedded in connective tissue and
smooth muscles. In groups A, B and C the mean diameter of
Graafian follicles was 50.743.8um, 60.4+4.8um and 69.5+2.5um
respectively (Tablel). The difference among these groups was
revealed to be highly significant with p-value <0.001 (Table 2).

Table 1: Mean diameter (uUM) of Graafian follicles of rats between groups
after piperine administration

group A. Moreover, the group C had significantly higher diameter
in comparison to group B. the p-values for all group wise
differences were <0.001, which are highly statistically significant
(Table 3, Fig, 1). The diameters of Graafian follicles in groups A, B
and C is shown in Figs 2, 3 and 4 depicting hypertrophy in groups
B and C.

Table 3: Group wise comparison of mean diameter (um) of Graafian follicles of rats
amongst various groups after administration of piperine

) Mean
() Group Difference Std. Error Sig.
Group (-J)
Group B 9.7 1.7 0.000%*
Group A Group B 188 17 0.000"
Group B Group B 9.1 1.7 0.000**

Group Diameter of Graffian follicle
A 50.7+3.8
B 60.4+4.8
C 69.5+2.5
A Control Group
B Experimental Group
C Experimental Group

Table 2: Comparison of mean diameter (um) of Graafian follicles in rats after
administration of piperine amongst three groups

Sum of Mean .
Squares of Square F Sig.
Between 1767.8 2 883.9 60.5 | 0.000%
group
Within
group 394.5 27 14.6
Total 2162.3 29

Based on ANOVA
Df: Degree of Freedom, *Highly Significant Difference, F:f-Test (Ratio of Variances)

Group wise comparison depicted that both experimental groups B
and C had significantly greater diameter in comparison to control

Based on TUKEY'S test
A: Control Group, B: Experimental Group, C: Experimental Group,
**Highly significant difference

Fig 1: Bar diagram presenting mean diameter of Graafian follicles in rats
after piperine administration with error bars showing standard deviation
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Fig 2: Photomicrograph — Panoramic view of ovary of adult female albino rat of control
group a showing measurement of Graafian follicle (GF), zona granulosa (ZG), theca
interna (T1), theca externa (TE), follicular antrum (FA) H E, 10X)

Fig 3: Photomicrograph — panoramic view of ovary of adult female albino rat of
experimental group B showing Graafian follicle (GF), Zona Granulosa (ZG), Theca
interna (TI), Theca externa (TE), Follicular antrum (FA), Cumulus oophorus (CO),
Primary oocyte (O &E.
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Fig 4: Photomicrograph — panoramic view of ovary of adult female albino rat of
experimental group C showing Graafian follicle (GF), Zona Granulosa (ZG), Theca
interna (TI), Theca externa (TE), Follicular antrum (FA), Cumulus oophorus (CO),
Primary oocyte (O)

DISCUSSION

Piperine is an alkaloid accounting for pungency of black pepper?®
and later is widely used as a spice all over the world.?’Piperine
increases the bioavailability of various drugs, and this is the most
important characteristic possessed by it.#> Due to enormous intake
of piperine as a spice and multiplying use as bioenhancer, and its
insufficiency of research studies on effects on the morphology of
ovaries, this experiment was performed to look into the likely
concurrent effects of piperine on the morphology and histology of
the adult ovaries and hormonal profiles therewith.

In the present study, the comprehensive histological study of
control group A animals’ ovaries showed the ovulatory cycle in
various stages of folliculogenesis, advancing from the primordial
follicle to the Graafian follicle. Further, the differentiation of
granulosa cells as well as theca interna cells, development of
antrum, cumulus oophorus, and the corpus luteum were also seen
and showed the normal histological findings which tally with the
findings described by Westwood?®” in his experiment of rat
histological guide to staging. It was seen that these follicles were
embedded in the connective tissue stroma. The stroma of the
cortex comprised the cellular portion which contained the above
mentioned different stages of folliculogenesis, while the medulla
captured the central portion of the ovary.

The comparison of the Graafian follicles among three groups
revealed that these were normal in ovaries of all 10 animals of
group A. There was hypertrophy in all 10 animals each of group B
and C. The difference amongst groups was significant with p-value
<0.001. Group wise comparison showed that both experimental
groups B and C had significantly larger diameter as compared to
group A. The difference of groups B and C from group A, and of
group B from C was <0.001, which is highly significant (Table
3).This showed that diameters of Graafian follicles in group B and
C was greater than control group rats. Similarly, Nirala et al?® in
their experiment showed antifertility effects of Piper nigrum
alcoholic extract. The histological parameter they used was the
number of mature follicles which decreased in a dose dependent
manner.

CONCLUSION

This study showed that Piperine when given to adult female albino
rats for 30 days in higher doses i.e. 5mg/kg/day and 10mg/kg/day
body weight orally has negative effect on the morphology and
histology of their ovaries. As rats are mammals like humans, this
effect of Piperine on fertility may also apply to young adult human
females. However, further research work is also required relating
to the effects of Piperine on reproductive capability of female
albino rats, and to explore these effects in more depth.
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