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ABSTRACT

Reproductive drugs that include contraceptive and fertility drugs are used to manage reproductive health
in both humans and animals. Contraceptive drugs are mainly used by humans for reversible contracep-
tion whereas fertility drugs are mainly used in animals to increase milk production, poultry products and
meat production. Usage of these drugs has increased manifold in the last decade. These drugs are
excreted through body fluids (mainly urine and milk) that lead to contamination of surface water, milk
and animal produce. Consumption of such contaminated products or water results in reproductive disor-
ders and different types of cancers in humans. This questionnaire-based study was designed and con-
ducted involving gynecologists, pharmacies, medical stores and veterinarians in Patiala city and its
adjoining areas in India to evaluate the quantitative and qualitative aspects of use of these drugs. A total
of 150 survey points were identified with random sampling method. Data was analyzed using appropri-
ate statistical tools. The results showed that contraceptive drugs constitute 86% of reproductive drugs
usage in humans. Further, steroidal contraceptives constitute a huge 94.7% share of contraceptive drugs,
and of these combined oral contraceptives have 79.79% share among which a combination is
ethinylestradiol and levonorgestrel is the most popular (20.92%). The consumption of COCs is higher than
that of progestin only pills (Z = 3.39) as well as estrogen only pills (Z = 4.30). In contrast, usage of non-
hormonal fertility drugs (89%) dominates over the hormonal class (11%) in humans. The most widely
used non-hormonal fertility drug is clomiphene citrate (73.87%). In animals, the prescription rate of hor-
monal fertility drugs is higher (83%) than the non-hormonal one, where in the most widely prescribed
drug is buserelin acetate. These findings are in consonance with the similar studies carried out in US,
Europe and Canada which suggest that reproductive drugs usage pattern is more or less similar across
the globe. A careful control to discourage indiscriminate use of such drugs is the need of hour to prevent
damage of environment and ultimately to the health of living beings.
© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The global pharmaceuticals market ($934.8 billion in 2017) is
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is estimated to reach $1170 billion in 2021. The Indian Pharmaceu-
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maceutical market is expected to grow to $100 billion by 2025. The
global human reproductive technologies market, which was $42.1
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billion in 2015, is expected to reach $64 billion by the year 2025,
and Indian reproductive technologies market is growing with
CAGR about 16% contributing a significant chunk to national drug

https://doi.org/10.1016/j.sjbs.2021.04.064

1319-562X/© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.sjbs.2021.04.064&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.sjbs.2021.04.064
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:madhubaladhakane@gmail.com
https://doi.org/10.1016/j.sjbs.2021.04.064
http://www.sciencedirect.com/science/journal/1319562X
http://www.sciencedirect.com

H. Kaur, Gulshan Kumar Bansal, F. Althobaiti et al.

market. These data and statistics suggest that use of reproductive
drugs (fertility and contraceptive) is increasing nationally as well
as globally.

The use of contraceptive drugs at national level can be dated
back to the year 1952, when family planning programme was
launched in India. Under the influence of this program, 187 million
unintended pregnancies are prevented each year (Elkalmi et al.,
2015). Ministry of Health and Family Welfare (MoHFW) of Govern-
ment of India has taken some initiatives to control fertility rate
from 2.28 to 2.1 by 2025. Now, oral contraceptives is the most
common means to control fertility rate because it does not involve
any surgical intervention, and it is a reversible method of contra-
ception. Market of contraceptive pills in India is growing exponen-
tially due to strong economic growth, increased awareness and
literacy rate, increasing number of nuclear families, increased pro-
fessional commitments of the working couples and increase in
availability of their “over the counter” (OTC) products.

On the contrary, infertility is becoming one of the major world-
wide problem and affecting 50 and 80 million couples (Singh et al.,
2017). According to a study by Ernst and Young conducted in 2015,
27.5 million couples were suffering from infertility in India.
According to World Health Organisation (WHO), one in every four
couples is infertile in developing countries. Various factors impel-
ling rise in infertility include cultural shift involving decrease in
marriage rate, delayed marriages (30-40 years), a shift from rural
to urban societies; profession pressure induced delayed conception
during advanced maternal age (35 years or older); life style
changes like use of excessive protein diet and steroids by gym
lovers, increasing trend towards fast food and stress induced hor-
monal imbalance; pathological reasons such as obesity; and haz-
ardous habits such as smoking and alcohol consumption.

Livestock sector is one of the growing industries and con-
tributes 4.6% in total gross domestic product. About 20.5 million
people in India depend upon livestock for their livelihood. In order
to get maximum returns from livestock, fertility drugs are used in
dairy farms to increase milk production, in poultry to increase egg
and meat production, and in fisheries to increase growth rate of
fishes. Due to additive effects of increasing infertility among
humans and intended fertility in livestock, the market of fertility
drugs is also growing at a CARG of 4.36%. Therefore, there is signif-
icant increase in usage of both contraceptive and fertility drugs.

Table 1
Different types of reproductive drugs.

Contraceptive drugs

Steroidal drugs Non-steroidal drugs

A. Combined Oral Contraceptives
(COCs): Cyproterone acetate and
ethinylestradiol, Desogestrel and
ethinylestradiol, Norgestrel and
ethinylestradiol, Levonorgestrel and
ethinylestradiol, Drospirenone and
ethinylestradiol, Norethindrone and
ethinylestradiol, Gestodene and
ethinylestradiol

. Progestin Only Pills (POPs):

Levonorgestrel, Norethisterone,

Desogestrel, Medroxyprogesterone

acetate

Estrogen Only Pills: Estradiol

Selective Estrogen Receptor
Modulators: Ormeloxifene
(Centchroman)

C.

Fertility drugs

Steroidal drugs

Testosterone, Progesterone, Human
Chorionic Gonadotropin, Follicle
Stimulating Hormone,
Gonadotropin-releasing Hormone

Non-steroidal drugs
Letrozole, Clomiphene citrate
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Fig. 1. Usage pattern of reproductive drugs in humans.

Different types of reproductive drugs that are used among humans
and animals are summarised in Table 1.

The reproductive drugs are excreted through urine and faeces as
hydroxylated and methylated metabolites that may be conjugated
with glucuronides and sulphates (Lai et al., 2000; Junior et al.,
2010; Brito et al., 2010) and enter to municipal sewage. These
drugs are not completely removed by sewage treatment plant
(Zheng et al., 2008), leading to contamination of surface water as
well as groundwater. Surface water is also contaminated by such
drugs from excreta of fishes and farm animals (Casey et al., 2003;
Hanselman et al., 2003; Kjaer et al., 2007). High content of
estrogens is also found in poultry manure (Hanselman et al.,
2003). Use of poultry manure and animal waste as fertilizer on

Non-
‘hormonal
drugs

FERTILITY DRUGS

Fig. 2. Usage of fertility drugs in animals.
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Fig. 3. Percent prevalence of brands of oral contraceptive pills.

Table 2
Top seven brands of contraceptives in use.

Brand Composition

Novelon Ethinylestradiol and desogestrel
Femilon Ethinylestradiol and desogestrel

Ovral L Ethinylestradiol and levonorgestrel
Ginette 35 Ethinylestradiol and cyproterone acetate
Ovral G Ethinylestradiol and norgestrel

Saheli Ormeloxifene

Daine 35 Ethinylestradiol and cyproterone acetate

agricultural land may represent an important source and sink of
these drugs in the environment. Dairy milk may contain hormones,
progesterone, estrogens, IGF-1 growth hormone, cortisone and
other adrenal steroids, oxytocin and prolactin (Ganmaa et al,
2001; Malekinejad and Rezabakhsh, 2015). Therefore, the rampant
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misuse of these reproductive drugs in humans, farm animals, poul-
try and fisheries is responsible for pollution of surface water,
groundwater and agriculture produce, meat, cattle and breast milk.
Consumption of such polluted water, milk, agricultural, meat and
poultry products are responsible for a number of reproductive dis-
orders like penial and testicular weakness, alternations in steroli
cell numbers, changes in levels of male reproductive hormones
and permanently malformated penis among males (Atanassova
et al., 1999; Fisher et al.1999; Williams et al., 2001; Goyal et al.,
2007; Mathews et al., 2009), alterations in pelvis, anococcygeus
muscles and polycystic ovary among females (Lguchi et al., 1995;
Sotomayor-zarate et al., 2008), and increased risk of different types
of cancers in both males and females (Outwater et al., 1997;
Ganmaa and Sato, 2005). In addition to these, the adverse effects
of these drugs on fishes include feminization of male fishes
(Rouhani Raunkouhi et al., 2004; Tyler et al., 2005; Moura Costa
et al., 2010). These data warrant a dire need to assess the impact
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of this invisible pollution due to these drugs through scientifically
designed analytical and biological studies. In order to undertake
such exhaustive experimental study, an understanding of types
of drugs and their extent of usage among humans and animals.
Therefore, this study has been aimed to assess the usage rate,
widely used and prescribed products of contraceptive and fertility
drugs among humans and animals through a market survey.

Patiala is a very important city of south-east Punjab. It is an
educational hub accommodating universities, medical, engineer-
ing, ayurvedic, basic sciences and humanities colleges, numerous
schools and uncountable academic and professional coaching cen-
ters. The city also houses head offices of all major state run govern-
ment organization such as Punjab Pollution Control Board, Punjab
Public Service Commission, Punjab State Power Corporation Lim-
ited. It is also an important healthcare stop for people of this region
of Punjab.

Exhaustive review of literature on use of reproductive drugs
from an environmentalist viewpoint has revealed that only limited
studies are conducted in India regarding usage rate of reproductive
drugs especially in Punjab, though various studies on awareness
and perception regarding different contraception method are
reported. According to Census 2011, population of this area is
406,192 having proportion of 215,617 males and 190,575 females.
This area has significant literacy rate (76%) as well as employment
rate (Pushkarna, 2017). The population is mainly urban and their
increasing demand for dairy and poultry products is met by
numerous dairy and poultry farms working in Patiala city as well
as in rural area adjoining the city. Therefore, Patiala city and its
adjoining areas are an ideal study area to analyze rate of consump-
tion of contraceptive and fertility drugs in this region of Punjab.
This study can contribute immensely in assessment of pollution
caused by these drugs and provide reliable data to department of
public welfare and pharmaceutical professionals in order to ensure
welfare of society as a whole.

2. Material and methods

The primary data was collected through paper based survey
using structured questionnaire having 6 questions both open-
ended and closed-ended. It was designed to capture some of the
main aspects related to usage of contraceptive and fertility drugs
in Patiala city and its adjoining areas. Closed ended questions offer-
ing possibility to choose option were related to availability of drugs

Table 3
Percentage distribution of oral contraceptive drug usage.

Combined oral contraceptives Percentage (%) 95%
confidence
interval
from to

Ethinylestradiol/levonorgestrel 20.92 18.17 23.64

Ethinylestradiol/drospirenone 17.39 14.8 19.91

Ethinylestradiol/cyproterone acetate 16.33 13.84 18.81

Ethinylestradiol/desogestrel 16.10 13.6 18.4

Ethinylestradiol/norgestrel 541 3.89 6.92

Ethinylestradiol/norethisterone 2.23 1.23 3.22

Ethinylestradiol/gestodene 141 0.61 2.20

Progestin only Pills

Levonorgestrel 7.87 6.06 9.67

Desogestrel 1.41 0.61 2.20

Norethisterone 1.29 0.53 2.04

Estrogen only Pills

Estradiol 4.35 2.97 5.72

Selective Estrogen Receptor Modulators

Ormeloxifene 5.29 3.78 6.79
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Table 4
Comparison of consumption of different hormonal formulation of contraceptives.
Comparison between Groups Mean Standard Calculated
values deviation Z value
Combined oral 24.25 14.39 3.39¢
contraceptives
Progestin only pills 14 4.06
Progestin only pills 14 4.06 0.792
Estrogen only pills 1233 0.984
Combined oral 24.25 14.39 4.30"
contraceptives
Estrogen only pills 12.33 0.984

" shows significant difference, Level of significance- 0.05.

either for human or veterinary purposes at target places i.e. medi-
cal stores/hospitals. The open part was appraised as a valuable part
of survey as it contributes to evaluate most widely used and most
commonly prescribed contraceptive and fertility products.

A total of 150 survey points that included pharmacies, medical
stores, physicians, gynecologists and veterinarians were identified
with random sampling method. Questionnaires were provided at
each survey point, and clarifications were made where ever
required. The collated data was analyzed by using appropriate sta-
tistical tools.

Data was sorted in Excel spreadsheet. Z test was performed to
test the mean differences in usage of reproductive drugs.

3. Results

Out of the total 150 questionnaires, 111 were completed repre-
senting a total response rate of 73.33%. Majority of participants in
this study were pharmacy store professionals (80.18%) and the
other were physicians (19.82%). The participants, who completed
the response, are referred to as respondents hereon. The responses
have shown that both hormonal and non-hormonal reproductive
drugs are used among humans (Fig. 1), whereas only fertility drugs
in animals (Fig. 2). In humans, the usage of contraceptive drugs
was significantly higher than that of fertility drugs (Z = 3.81)
(Fig. 1). A large majority of contraceptive drugs in use are found
belonging to steroidal class of drugs (94.70%). In contrast, non-
hormonal drugs dominate (89%) over the hormonal drugs
(Z = 2.56) among the fertility drugs in use. Contrary to the higher
usage of non-hormonal fertility drugs in humans, the prescription
rate of hormonal drugs (83%) was much higher than the non-
hormonal ones (17%) in animals (Fig. 2). The increased usage of
contraceptive drugs over fertility drugs among humans can be
attributed to their desire to avoid pregnancies. The factors con-
tributing to these desires include, though not limited to, increasing
professional commitments or ambitions, increasing literacy rate
and awareness, and increasing number of nuclear families. On
the other hand, no respondent indicated the usage of contraceptive
drugs in animals. The intended use of only fertility drugs in ani-
mals can be ascribed to the need of increasing milk production
among dairy animals and increasing progeny growth in poultry
and fisheries for maximizing monetary benefits.

3.1. Brand- wise usage of reproductive drugs in humans

3.1.1. Contraceptive products

During survey, it was found that 37 brands of contraceptive
drugs are available in the study area. The relative availability of
these 37 brands, expressed as percent prevalence is shown in
Fig. 3. This percent prevalence of different brands linearly corre-
lated with their sale volume. The data has revealed that 28 brands
belonged to COCs. Novelon, Femilon, Ovral L, Ginette 35, Ovral G,
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Fig. 4. Percent prevalence of brands of fertility pills (non-hormonal type).

Table 5
Percentage distribution of fertility drugs usage.

Fertility pills Percentage (%) 95% confidence

interval

from to
Clomiphene citrate 50 mg 35.82 27.70 43.93
Clomiphene citrate 100 mg 26.87 19.36 34.37
Clomiphene citrate 25 mg 14.93 8.89 20.96
Letrozole 11.19 5.33 16.52
Human Chorionic Gonadotropin 2.985 0.53 5.43
Follicle Stimulating Hormone 2.985 0.53 5.43
Progesterone 2.985 0.53 5.43
Testosterone 2.24 0 4.73

Saheli and Daine 35 are the most widely used contraceptives
(prevalence >5%). These brands except, Saheli, belong to the COCs
category, and their composition are given in Table 2. Saheli is the
lone non-steroidal contraceptive among the list of 37 brands. It
was first developed by Central Drug Research Institute (CDRI), Luc-
know in 1967 (Kamboj et al., 2018) and approved for marketing in
1991. The Government of India included it in its National Family
Planning Programme under the trade name “Chhaya” with effect
from April 2016. Mala N is another COCs product, which is avail-
able only at government hospitals and community health centres,
and is provided free of cost for use to the needy by the Government
of India. The first COC pill named 'Envoid’ came into market in
1960. In the year 1970, it has been reported that continuous use
of COCs increases the risk of gall bladder disease (National
Research Council Committee, 1989). Thereafter, more studies con-
tinue to pour in the literature revealing more side effects of COCs
such as risk of venous thrombosis, arterial thrombosis and several
types of cancers i.e. ovarian cancer, endometrial cancer and col-
orectal cancer (Sitruk-Ware et al., 2013; Brynhildsen, 2014). Food
and drug Administration (FDA) has reported 6 deaths and 20 cases
of thromoembolism .

Progestin only pills came into existence in 1973. Progesterones
used for contraception are structurally related to testosterone
(such as desogestrel, levonorgestrel, gestodene, norethisterone,
norgestrel), progesterone (cyproterone acetate) and spirolactones
(drospirenone) (Sitruk-Ware and Anita Nath, 2010; Brynhildsen,
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2014). The pill containing levonorgestrel is used for emergency
contraception. In India, emergency contraceptive pill (ECP) was
first introduced by Ministry of Health and Family Welfare
(MoHFW) in 2002. To avoid unsafe abortions and unwanted preg-
nancy, ECP was declared as over the counter (OTC) product in 2005.
The present study has found, five brands of testosterone derived
POPs in market. The most frequently used brands are i-pill
(3.99%), unwanted 72 (2.47%) and postpone 72 (1.41%). i-pill
became a pioneer product in market with the help of advertising
campaigns. The other factors that raise ECPs market include avoid-
ing medical surgeries during abortion, cheap consumption, avail-
ability as OTC product and to avoid awkward visits to
gynecologists. But now a days, the advertisements of ECPs is
banned in order to reduce their indiscriminate usage and several
side-effects among women. The remaining two brands named Pri-
molut N (1.29%) and Cerazette (1.41%) containing norethisterone
and desogestrel, respectively. These POPs have their own set of side
effects such as incidence of bleeding, negative effect on high den-
sity lipoproteins (HDL). Moreover, failure rate of these pills is also
more than that of COCs (Sharma et al., 2001; Sitruk-Ware et al.,
2013; Harpreet Kaur et al., 2018). The metabolites of COCs and
POPs are non-degradable, and contaminate surface water, ground
water, soil, agricultural produce etc (Harpreet Kaur et al., 2018).

Recent developments in science have introduced new formula-
tions of oral contraceptives i.e. estrogen only pills with a hope to
overcome adverse affects of COCs and POPs on human as well as
environment health. During the survey, it was found that estrogen
only pills are also in use under three brand names i.e. Estrogen
(1.52%), Progynova (1.52%) and Estrabet (1.29%). These estrogen
only pills has fewer side effects on human health, and also their
metabolites have shorter life time and are biodegradable in nature
(Wu et al., 2019).

Among oral contraceptives, the most widely used are the one
that are derived from combinaion ethinylestradiol with levonor-
gestrel (20.91%), drospirenone (17.39%), cyperoterone acetate
(16.33%), and desogestrel (16.10%) (Table 3). The most popular for-
mulation of progestin only pills is derived from levonorgestrel
(7.87%). Levonorgestrel is often used in emergency contraceptive
pills. The consumption of COCs is higher than that of progestin only
pills (Z = 3.39) as well as of estrogen only pills (Z = 4.30), whereas
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Fig. 5. Percent prevalence of brands of fertility pills (Hormonal type).

the consumption of progestin only pills is not statistically different
from estrogen only pills (Table 4).

3.1.2. Fertility products

The fertility products, prescribed by gynecologists, belong to
both hormonal and non-hormonal types under different brand
names. Out of total 14 brands, 10 brands belong to non-
hormonal, and the other to the hormonal type. Eight of the 10
non-hormonal type products are derived from clomiphene citrate,
and the other are derived from letrozole. As shown in Fig. 4, four
brands of clomiphene citrate formulations account for more than
60% of market share of non-hormonal type fertility pills. Siphene
is the most prescribed brand (22.39% share) followed by Clofert
(18.66%), Fertyl (11.19%), Fertomid (8.95%). Futher, during the sur-
vey it is found that clomiphene citrate is available in three different
dosages i.e. 25, 50 and 100 mg, and amongst these clomiphene
citrate 50 mg is prescribed maximally (35.82%) followed by clomi-
phene citrate 100 mg (26.87%) and Clomiphene citrate 25 mg
(14.93%) (Table 5). Clomiphene citrate is the most prescribed drug,
in concordance with studies conducted at Owaisi hospital and
research centre, Hyderabad, India (Siddiqui et al, 2017) and
Basaveshar hospital, Karnataka, India reported 58% and 12.76%

patients received clomiphene citrate to treat fertility revealed
problems (Anjanappa et al.,, 2015) respectively. However, there
are several adverse effects reported to be associated with the use
of clomiphene such as ovarian enlargement, thrombocytopenia,
malignant melanoma, hepatic damage and multiple pregnancies.
Letrozole, which is originally developed as an anticancer drug

Table 6
Percentage distribution of fertility drugs.

Fertility pills Percentage (%) 95% confidence

interval

from to
Buserelin acetate 18 10.46 25.53
Clomiphene citrate 17 9.63 24.36
Cloprostenol Sodium 17 9.63 24.36
Hydroprogesterone Caproate 14 7.19 20.8
Diethylstilbestrol 9 3.39 14.6
Human Chorionic Gonadotropin 2.68 133
Estradiol benzoate 5 0.72 9.27
Pregnant Mare’s Serum Gonadotropin 4 0.15 7.84
Testosterone 4 0.15 7.84
Dinoprost Tromethamine 4 0.15 7.84
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has emerged as an alternative to clomiphene. It is used as ovulation
inducer under two brand names i.e., Letsi and Letroz, and has fewer
side effects, low risk of multiple pregnancy and higher pregnancy
rate in patients with polycystic ovary syndrome (PCOs) . Letrozole
is currently following the clomiphene citrate closely follows clomi-
phene citrate 25 mg market very closely. Testosterone is the least
prescribed drug, except in specific cases, to reduce androgen abuse
in athletes and weightlifting communities.

3.2. Drugs used in animals

3.2.1. Brands of fertility drugs

Fertility drugs are used in animals in order to increase farm
business profitability. There are 34 brands of fertility drugs that
are mostly prescribed by Veterinarian.

The highest number of brands belong to clomiphene citrate (9)
followed by cloprostenol sodium (6), buserelin acetate (6), hydrox-
yprogesterone caproate (5), and diethylstilbestrol (3) (Fig. 5).
Receptal and chorulon, both buserelin acetate derived products,
contribute a major chunk (18%) of the veterinary fertility pills
market.

Buserelin acetate is the most widely prescribed drug (18%) for
increasing fertility rate in animals. It is closely followed by clo-
prostenol sodium (17%), Clomiphene citrate (17%) and hydropro-
gesterone caproate (14%) (Table 6).

4. Discussion

The findings in the present study reveal that oral contraceptives
are commonly adopted method for reversible contraception (86%)
in humans. Despite several side effects, COCs are most prevalently
used oral contraceptives (79.79%). These findings are found to be
similar to those reported in other studies carried out in USA, Eur-
ope and Canada (Table 7). Even the drug combinations found most
prevalent in this study are also reported similarly in the other
countries (Table 7). These comparisons suggest that usage of OCs,
and COCs in particular, is similarly across the globe. Usage of COCs
to such a prevalent extent exposes the users to increased health
risks. Moreover, the metabolites of COCs are excreted through
urine and faeces, which lead to environmental contamination.
Therefore, there is a need to control the extensive use of OCs.
The various approaches to achieve this aim may be (i) sensitizing
people regarding usage, advantages and disadvantages of oral con-
traceptives through counseling forums, seminars and media and

Table 7
Comparative analysis of the findings on usage of OCs and COCs among humans in the
present study and the similar studies carried out in US, Canada and Europe.

Present study (India) Reported studies

In US, 73% women are OCs users
(Hall et al., 2012)

In Europe and America, 98% women
prefer OCs (Elkalmi et al., 2015)

Usage prevalence of OCs is 86%
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(ii) promoting use of non-COC products have fewer side effects
to human health and their metabolites have shorter life time and
biodegradable in nature (Harpreet Kaur et al., 2018).

The most prevantly used drugs for treatment of infertility in
humans are non-hormonal ones (89%). It is because the hormonal
therapy requires series of injection, intensive monitoring and has
also some serious side effects like ovarian hyperstimulation syn-
drome. Clomiphene citrate is commonly used non-hormonal pro-
duct (73.87%). Clomiphene and letrozole constitute > 88% share
of non-hormonal fertility drugs, and out of these clomiphene alone
accounts for > 73% share. It is despite of clomiphene having several
side effects in comparison to latrozole, which is more effective and
safer than clomiphene (Atay et al., 2006; Harira, 2018).

Fertility drugs are extensively used, or rather misused in ani-
mals to increase productivity of meat and milk. Further, Diethyl-
stilbestrol, which is a synthetic estrogen, has been banned in
United States (US) by Food and Drug Administration (FDA) since
1979 because it causes different types of reproductive disorder
and cancers in present as well as in future generation (Raun
and Preston, 2001; Harpreet Kaur et al., 2018). But it is still used
in India as growth promoter in animals. It is excreted in milk as
such, and consumption of such milk poses a health threat to
the users. Hence, there is a dire need for the government to take
strict action against misuse of such hormonal drugs in poultry as
well as dairy farms, in order to reduce incidents of cancer, prema-
turity, reproductive disorders. In addition of this measure, Min-
istry of Health and Family Welfare should make amendments in
Drugs and Cosmetics Act and Food Safety and Standards Author-
ity of India (FSSAI) rules to limit the dosage and levels of these
reproductive drugs in dairy and poultry farms as well as their
products so that the misuse and pollution by these drugs can
be curtailed.
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