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ABSTRACT

The use of plants as a natural contraceptive is now a trend in populous countries. One of the most popular natural contraceptive today is the Piper
betle. Thyroid glands and hormones play a significant role in the development and function of the reproductive system. There are reports stating that
thyroxine level is inversely correlated with the level of prolactin. Similarly, estrogen level is positively correlated with the level of prolactin which is
linked with a condition characterized by the deficiency or excess of the hormone: prolactin. The aim of this study is to evaluate the effects of Piper
betle as a natural contraceptive on the level of thyroxine of rats. For this purpose, nine female albino rats were divided into three groups; control
samples that were administered with standard commercial pellet and water; experimental group 1 that was administered with 0.5ml of Piper betle
extract and experimental group 2 that was administered with 1 ml of Piper betle extract for two weeks. Results showed that thyroxine level varies
among groups and no statistical differences were reported. These findings supported other studies showing the correlation among thyroxine, prolactin,
and estrogen. It also suggests that Piper betle is an effective and a safe natural contraceptive. In addition, the development of possible side effects is

minimal.
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INTRODUCTION

The Philippines is among the most populous countries in the
world. The Philippine Statistics Authority (PSA) quantified the
year 2010 Philippine population with a total of 92.34 million. In
2013, according to United Nations, Philippines ranks as the
twelfth most populous country in the world with a total of 98.39
million. The Philippine Statistics Authority projected that the
population would reach 101.6 million last year (2015). In fact,
the Philippine population reached 100 million last July 2014.
For more than three decades, the country implements family
planning programs to manage the increasing population in
relation to the developmental needs of the Philippines?.

One factor of reproductive health that holds importance and
interest is fertility regulation comprising contraception?.
According to the Family Health Survey, the pill, an artificial
contraceptive was the leading method with 19.8 % of married
women using it followed by female sterilization (8.6%) and
withdrawal (8.2%) (Philippine Statistics Authority, 2013). A
study® concluded that older women tend to choose permanent
methods such as sterilization while younger women tend to
prefer reversible methods such as the pills. In addition,
intrauterine device and male condoms are also being used. Also,
Laguna et.al.! stated that Catholic women tend to prefer the
intrauterine device and reject the use of injectable and other
traditional methods than non-Catholic women. In the said study,
it was mentioned that both modern and traditional contraceptive
method utilization is superior in urban than in rural areas and
that working women who belong to wealthier households are
more likely to prefer modern contraceptive methods. By region,
use of condoms and female sterilization is highest in the
National Capital Region (NCR) while in Mindanao, on the other

hand, the use of the pill, intrauterine device, and injectable are
more preferred?. The various preferences of methods in different
regions may suggest differences in the accessibility as well as
the difference of cultural and religious practices of the people.
Since most contraceptives, especially artificial ones, are said to
have side effects that can cause great harm to the users, there is
a need for contraceptive agents of natural and safer qualities.
There are several medicinal plants linked with infertility
activities and contraceptive properties. In addition, one of these
is associated with common activities of some Philippine
indigenous tribes.

Pagnganganga or betel quid chewing is one of the important
traditional customary, integrated into social and cultural
practices and ceremonies®, of some Philippine indigenous tribes
such as the Mangyans and Igorots. According to the Flora et. al®,
it is also practiced in other Asian countries such as Pakistan, Sri
Lanka, Bangladesh, Thailand, China, Taiwan and other Pacific
Islands. The four main ingredients of the betel quid are the ikmo
or Piper betle L. which is the leaf of the tree P. betel that
symbolizes life, bunga or the betel nut symbolizes success for its
abundance, apog, on the other hand, is the white shell powder
prepared from seashells or quarried limestone also known as
slaked lime (calcium hydroxide)3, which symbolizes purity, and
tobacco which symbolizes the preservation of customs and
traditions. The betel nut, apog, and tobacco are placed inside the
betel leaf which is rolled before upon being chewed*. Other
substances such as spices are added to the betel quid according
to preference®. The betel quid can be obtained for a cheaper
price which suggests affordability to the least advantaged
members of the society where it is usually being practiced. Since
it is cheap and integrated into social practices, it is the fourth
most commonly consumed psychoactive substance after
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caffeine, alcohol, and nicotine®. In addition, according to the
study, betel quid chewing is more often observed in the older
age groups and among blue collar workers and that it is more
prevalent in rural areas. Flora et. al®suggests that betel quid
consumption is inversely correlated with education and income.

Among the four primary ingredients of betel quid that holds
importance in this study is the betel leaf. The betel leaf (Piper
betel L.), also known as betel pepper, or locally as Ikmo, is an
evergreen, perennial vine that thrives in humid forest conditions
and in deep and well-drained soils. It is cultivated in most
South-Asian countries® including the Philippines. The leaf is
shiny and is heart-shaped in appearance. The leaves were
alternate and have a color of yellowish green to bright green’.
The leaf has carminative properties that prevent the formation of
gas in the gastrointestinal tract, aphrodisiac properties that
stimulate excitement, tonic properties that strengthen well-
being, laxative properties that are helpful for bowel movements
and appetite-improving properties®. In addition according to
Indian folkloric medicine, it also has antiseptic properties®,
applied on wounds to reduce infection. It has chemical
constituents such as water, proteins, carbohydrates, minerals,
fats, fiber, tannin, alkaloid, specifically arakene, vitamins A and
C, amino acids, nicotinic acid, and thiaminel®. According to
Pradhan et.al.'%, phenolic content enhances the quality of the
Piper betle leaf.

Some traditional uses of the leaves are for the cure for
inflammatory swelling, sore throat, indigestion, wounds, and
boils. In addition, advantages to pulmonary infection are also
mentioned as modern medicinal uses in addition to the
traditional uses!. Although positive effects of piper betel leaves
were investigated, there are studies suggesting that its stalk has
negative effects. According to tostudies?!?, the piper betel leaf
stalk extract decreased the level of testosterone, sperm count,
spermatozoa motility, and the pH or acidity of the seminal
plasma of male rats which suggests that the ingredients of betel
quid have harmful effects on the consumer, especially on the
reproductive system. This is mainly because of the presence of
arakene, an alkaloid, which is said to have the same effect as
cocaine. Estrogen increases and progesterone decreases in rats
that were administered with cocaine which in turn illustrated the
importance of female gonadal hormones in drug-seeking
behavior and possible effects to female hormonal level®3.

Betel quid is not only consumed by men, women are not
excluded in the practice of betel quid chewing. It is not
uncommon for women to consume betel quid even after
pregnancy. This raises concerns about the possible effects of
betel quid to the health of a woman and her child, especially
during pregnancy. The use of piper betel as natural
contraceptive also raised concerns about its possible negative
effects on the body especially to the level of estrogen, prolactin,
and thyroid, specifically thyroxine, on non-pregnant and non-
breastfeeding woman.

Prolactin (PRL), a polypeptide, is one of the several hormones
that are produced by the anterior pituitary gland. In men,
prolactin affects the sperm production; high levels can cause to
decreased testosterone levels or abnormal sperm. In non-
pregnant women, prolactin helps the regulation of menstrual
cycle. In pregnant women, the hormone prolactin is required for
mammary development and milk protein gene expression'®. One
of the prolactin's most important role to the body is to stimulate
milk production in women after delivery of a baby. Its levels
increase during pregnancy and it causes the enlargement of
mammary glands for breastfeeding preparation and secretion of
colostrums closely after the delivery.

Hyperprolactinemia and hypoprolactinemia are two prolactin
conditions that raise issues nowadays. Hyperprolactinemia
pertains to the excessive increase of prolactin levels in the blood
that is usually caused by prolactinoma, a benign tumor on the
pituitary gland. It can also be caused by hyperestrogenemial®,
the disruption of prolactin levels caused by prescription drugs,
medicinal herbs, and heavy metals. It may cause galactorrhea,
disruption of the normal menstrual period in women, and
hypogonadism and infertility in men. Hypoprolactenemia, on the
other hand, is characterized by prolactin deficiency that usually
results from hypopituitarism®’,hypothyroidism*8, deficiency of
growth hormone, autoimmune disease, and excessive levels of
dopamine, a neurotransmitter that can inhibit prolactin secretion
from the anterior pituitary gland.

Thyroid gland and thyroid hormones also play an important role
in reproductive system development and function. The two
principal thyroid hormones are thyroxine (T4 or L-3,5,30,50-
tetraiodothyronine) and triiodothyronine (T3 or L-3,5,30-
triiodothyronine)®®. T3 is identified as the biologically active
hormone. Its primary function is to regulate protein and
carbohydrate in all cells. Changes in its level can have a
profound effect on the cardiovascular, nervous, immune and
reproductive systems of the body. On the other hand, T4, which
is secreted from the thyroid gland is the major thyroid hormone.
It is considered as a precursor or prohormone?®.

Abnormalities in the thyroid glands and level of thyroid
hormones, specifically hyperthyroidism, and hypothyroidism,
also raised concern about its effect on reproduction.
Hypothyroidism occurs when the thyroid gland produces thyroid
hormone that is below the normal level. The main causes of
hypothyroidism are the inadequate production of TH, the
resistance of hormone and the inadequate conversion of T4-
T3, Hence, the thyroid is underactive which means the thyroid
does not produce enough thyroid hormone that keeps the body
function normally?°. According to a study?!, hypothyroidism and
hyperprolactinemia have a positive correlation. In addition, a
high prevalence of hyperprolactinemia occurs to infertile
women?. Furthermore, infertile women are subjected to a
greater vulnerability for thyroid disorder than fertile
women?.Several animal studies and reviews reported that
hypothyroidism can cause infertility. One study?®reported that
thyroid disease negatively affects spermatogenesis and
consequently may cause male infertility. Decreased libido or
impotence is also present in hypothyroidism?.

Because of this, the researchers conducted this study to
determine the negative effects of piper betel as an alternative
contraceptive. Specifically, it aims to determine if there is an
alteration in the level of free thyroxine, that is one of the
determinants of hypothyroidism, in non-breastfeeding rats. This
study will be helpful to people who practice betel quid chewing
especially to women and in the advancement of the use plants in
population control. In addition, the study will be of helpful
information to individuals who use Piper betle as a natural
contraceptive. This study will not include the determination of
the level of the hormone estrogen, prolactin, TSH and T3 of
female rats.

MATERIALS AND METHODS
Collection of the Plant Sample

Piper betel samples were purchased from Quiapo, Manila. A
plant sample specimen was deposited to and identified and
authenticated by the professionals of the Botany Department,
National Museum of the Philippines.
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Preparation of Plant Extract

The collected plant samples were extracted with the aid of the
professionals from Department of Science and Technology
(DOST), Philippines. Piper betel leaves were blended and
soaked in 2.0L of 95% ethanol for 48 hours. The mixture was
filtered and the filtrate obtained was concentrated using rotary
evaporator at 60°C under vacuum for 2 hours. The concentrated
extract was further evaporated using water bath at 60°C to
obtain a semi-solid extract.

Phytochemical Analysis

Piper betel leaves were submitted to the professionals of the
Department of Science and Technology (DOST) for
phytochemical analysis to determine the various plant
constituents.

Experimental Animals

Nine adult female albino rats, weighing 130 — 160 grams were
purchased from the Food and Drug Administration in
Muntinlupa City, Philippines. The rats were placed in an
individual cage lined with husk which was renewed every day.
Each rat has access to commercial pellet and water. The animals
were housed in a controlled environment with a lighting
condition of 12 hours light and 12 hours darkness at room
temperature.

Acclimatization

To ensure good health, the rats were acclimatized for one week
before starting the experimentation. The laboratory animals
were given the standard food during the process.

Administration of Piper Betel L. Extract

Animal samples were divided into three groups, each group is
composed of three rats. The first group of mice was controlled
mice that were administered with commercial pellet and has
access to distilled water. The first group of experimental
animals, which was the second group, were administered with
piper betel extract of 0.5mL mixed with the commercial pellet
and had access to distilled water. The second group of
experimental animals, which was the third group, were
administered with piper betel extract of 1mL mixed with the
commercial pellet and had access to distilled water. The
administration lasted for seven days. Experimental animals were
administered with 10 ml/kg volume selection. The dosage was
according to the standard of OECD's (Organization for
Economic Corporation and Development) guidelines® in which
low dose of crude extract was administered. This was calculated
by dividing the weight of the animal sample by 1000 grams
multiplied by 10 ml.

Experimental Design

After the completion of each respective days of treatment,
blood samples were collected from each rat. One mL of blood
samples were deposited to Hi-Precision Diagnostics
International, Manila, the Philippines for plasma blood test,
specifically FT4 (Free thyroxine) blood test. The Free thyroxine
test is used to evaluate the thyroid function as well as to
diagnose thyroid diseases such as hyperthyroidism and
hypothyroidism.

Statistical Analysis

Data obtained after the experimentation was treated statistically
using Two-Way ANOVA in order to determine whether there is
a statistical difference among the means of the samples.

RESULTS

Table 1. Phytochemical Analysis of Piper Betel

Components Level of Components

Alkaloids (1)
Flavonoids (+)
Triterpenes (+)
Sterols (+)
Glycosides (+)
Tannins (1)

Saponins (H)(#)

(+) — traces (+)(+) — abundance

Table 1 shows the results of the phytochemical analysis of the
Piper betel plant. According to the results, traces of alkaloids,
flavonoids, triterpenes, sterols, glycosides, and tannins were
detected. In addition, the presence of a chemical with
antibacterial, antioxidant anticancer, antidiabetic, and anti-
obesity properties?, saponins, is moderately greater than the
amount of the other chemicals mentioned.

Many alkaloids are poisonous while others are addictive?’. This
is a natural chemical compound that contains nitrogen bases
mostly used as medical and recreational drugs such as local
anesthetic, morphine, nicotine, and cocaine?. Flavonoids, on the
other hand, is helpful for hepatic and cardiovascular protection
and has pharmacological uses such as anticancer, antioxidant,
antibacterial, antifungal, antiviral properties?®. Triterpenes are of
low toxicity, it is pharmacologically useful for it has wound-
healing, anti-inflammatory, antibacterial, antiviral, antitumor,
and hepatoprotective properties®. Sterols, a chemical compound
that cannot be synthesized by humans, are concentrated in plant
food especially those with high lipid content3’. In addition, the
study®!suggested that sterols reduce cardiovascular disease risk.
Tannin, a chemical compound abundant in plants, has a bitter
and astringent taste and anti-inflammatory properties that give
remedy to bowel disorders and other gastrointestinal problems?2,

Table 2: Blood Thyroid Hormone Level of Animal Samples

Animal Sample Thyroid Level (Pre- | Thyroid Level (Post- | Change in Level(+/-)
test) test)
A (Control 1) 18.96 18.24 -0.72
H (Control 2) 16.05 21.75 +5.7
I (Control 3) 19.12 25.90 +6.78
B (Exp.11) 26.75 16.79 -9.96
C (Exp.12) 26.79 25.92 -0.87
D (Exp.13) 24.64 23.88 -0.76
E (Exp.21) 23.80 24.74 +0.94
F (Exp.2 2) 19.99 16.49 -3.5
G (Exp.23) 15.12 18.56 +3.44
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Table 2 shows the Free Thyroxin (FTS) level of each animal
sample before and after the administration of Piper betle extract.
As shown above, FT4 levels were altered after the
administration of extract. Controlled animals H and I's FT4
levels increased by + 5.7 and +6.78, respectively while sample
A decreased by 0.72. On the other hand, all experimental
animals that were administered by .5 ml of piper betel extract

saw a decrease in their free thyroxine level. Experimental
animals B, C and D's FT4 level decreased by 9.96, 0.87 and 0.76
respectively. Free thyroxine levels of experimental animals that
were administered by 1 ml of piper betel extract vary. There is a
0.94 and 3.44 increase in both samples E and G respectively and
a decrease in sample F, which is by 3.5.

Table 3: Statistical Analysis: Summary Table

SUMMARY Count Sum Average Variance
Row 1 2 37.2 18.6 0.2592
Row 2 2 37.8 18.9 16.245
Row 3 2 45.02 22.51 22.9842
Row 4 2 43.54 2177 49.6008
Row 5 2 52.71 26.355 0.37845
Row 6 2 48.52 24.26 0.2888
Row 7 2 48.54 24.27 0.4418
Row 8 2 36.48 18.24 6.125
Row 9 2 33.68 16.84 5.9168
Column 1 9 191.22 21.24667 19.3652
Column 2 9 192.27 21.36333 15.18852
Table 4. Statistical Analysis: ANOVA Summary Table
ANOVA
Source of Variation SS df MS F P-value F crit
Rows 174.3 8 21.7814 1.705354 0.233439 3.438101
Columns 0.061 1 0.06125 0.004796 0.946491 5.317655
Error 102.2 8 12.7724
Total 276.5 17

P-value >0.05 indicates that there is significant difference

Tables 3 and 4 show the statistical analysis of the gathered data.
As shown in table 5, there is no statistical difference between
the thyroid levels in the three groups of samples and the thyroid
levels of each sample before and after the administration of
Piper betle since the value of P is greater than 0.05.

DISCUSSION

The use of natural contraceptive is now a trend to control
population boom of populous countries particularly the
Philippines. With the abundance of Philippine plants in the
country, natural contraceptives are also abundant. One of this
plants is ikmo or Piper betle. This plant is the main ingredient in
the betel quid, which indigenous Filipino family still practice.
The plant contains several chemicals that have the antifertility
effect. This chemical plant contains an alkaloid, specifically
arakene. Arakene is said to have same effects like the drug
cocaine. Because of the popular use of this plant and its
chemical components, the need to assess the effects of it to our
body must be addressed.

The present study aims to determine if the piper betel extract as
natural contraceptive alters the level of thyroxine which is
responsible for the development of thyroid problems,
specifically hyperthyroidism and hypothyroidism, and the
development of prolactinemia.

Prolactin is a hormone that is present both in males and in
females. It regulates the menstrual cycle in female and is
important in the secretion of milk in pregnant women. Similarly,
thyroid gland and thyroid hormones also play an important role
in the reproductive system. Changes in the normal level of the
principal thyroid hormones, T3 and T4, may cause a debilitating
effect on a person’s health.

In the present study, the level of thyroxine varies among the
groups. The results suggest that there is no significant difference
between the thyroid levels in the three groups of samples and the
thyroid levels of each sample before and after the administration
of Piper betle. Some subjects, even after the administration of
the extract, had an increase and some had a decrease in the
thyroxine levels. This suggests that Piper betle does not
significantly affect the thyroxine levels, and hence the prolactin
levels as well of female albino rats. This might be due to the
experimental samples reactivity to the Piper betle extract.

The present study did not determine the estrogen and prolactin
level of each sample. Because of this, no quantitative value of
estrogen and prolactin can be compared to the level of thyroxine
that will further support the claim. Although lacking quantitative
data, the result suggests that a positive relationship is still
present since according to some studies, Piper betle extract
decreases the level of estrogen in the body, thus making it a
good natural contraceptive.

Hypothyroidism and hyperprolactinemia have a positive
correlation?!. Hence, there is an inverse relationship between the
level of prolactin and level of thyroxine and if the level of
thyroxine is low, the prolactin level is high. A high prevalence
of hyperprolactinemia occurs to infertile women?%. Furthermore,
infertile women are subjected to a greater vulnerability for
thyroid disorder than fertile women?2. Several animal studies
and reviews reported that hypothyroidism can cause infertility.

CONCLUSION
In conclusion, Piper betle extracts have been proven to be a
safe, natural contraceptive with no alteration in the level of

thyroxine which is responsible for the development of
hypothyroidism and hyperprolactinemia. Since there are
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established studies showing the different relationships among
estrogen, prolactin, and thyroxine, it is suggested that that piper
betel extract is a safe and effective natural contraceptive. But its
effectivity and safeness rely on the subject's reactivity to the
extract and the amount that will be consumed by the subject. In
addition, the researchers concluded that the plant material can be
used as an alternative and cheaper way of controlling population
boom among developing countries.

RECOMMENDATIONS

The following recommendations can help improve the future
researchers for the development of this study: first, future
researchers should also assess the levels of estrogen,
testosterone, TSH, T3, and prolactin in order to have a
quantitative data that will further support the study.
Unfortunately, the researchers were not able to include this
because of financial constraint; second it is suggested that the
level of arakene should be tested in order to determine if it is
really the one responsible for the altered level; third, the future
researchers should also conduct a comparative study regarding
its effect on both sexes in order to develop a product that is more
effective and safe. The present study would also like to
recommend the use of Piper betle extract in developing a safer
and cheaper alternative contraceptive with little to no side
effects.
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