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In Pakistan, the most favorable consumption in meat nowadays is chicken. The inclination of the dietary 
pattern to chicken meat more than red meat may be because of its better taste, easy availability and low 
cost. At the same time, there is an increase in prevalence of polycystic ovaries 5 to 10% in Pakistan. 
The present study was designed to investigate the effects of the chicken feed and chicken meat on the 
growth, body weight and the serum estrogen levels in the female albino wistar rats. Seventy five female 
albino wistar rats were used in the experiment, randomly assigned to three groups (n=25); control rats 
fed on chow, chicken feed treated rats and chicken meat treated rats for a period of 6 weeks. Body 
weight and serum estrogen levels were estimated before and after the treatment whereas growth rates 
were calculated after the experiment. A significant increase in growth rate and serum estrogen levels 
(P<0.05) was observed in both test groups as compared to control group. This increase was however 
more in chicken meat (III) as compared to chicken feed (II) group (p <0.05). It is therefore suggested that 
the potential cause of weight gain, growth and increased estrogen levels may be result of dietary 
inclination of people towards chicken meat leading to polycystic ovaries (PCOs) and infertiity.  
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INTRODUCTION 
 
The daily consumption of the chicken meat has exceeded 
that of any other meat product including fish and red 
meat (Hamano and Kurimoto, 2016). To meet the high 
chicken demand and supply more and more poultry farms 
are developed and poultry production is encouraged 
throughout the nation. In Pakistan the poultry farming is 
not only a successful business but also small chicken 
pens are kept in backyards for the house hold 

consumption (Hamano and Kurimoto, 2016). The chicken 
normally takes three months time to grow into a broiler, 
the size fit for its consumption (Marzec et al., 2016). The 
poultry industry now a day uses feed for the chickens that 
enable them to grow to a complete size in just one and a 
half months (Psifidi et al., 2016). The feed given to them 
are supplemented with many nutritional and non-
nutritional products. 

E-mail: saara_ahmad@hotmail.com. 

 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 

License 4.0 International License 

http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US


 
 
 
 

Along with them other additives found in chicken feed 
are antibiotics, steroids, arsenic and minerals (Gonzalez-
Moran, 2015) used purposefully for the better growth and 
performance of the chickens. The ingredients of the 
chicken feed are reported to cause better taste and meat 
size in chickens and hence providing with proteins and 
fats to the human body. However, the presence of the 
certain substances especially roxersone, oyster shells 
from polluted waters, antibiotics, fats from previous 
chicken remains and hormones additives in the feed 
concentrate of the chicken meat may bring harmful 
effects on the individuals consuming the meat (Psifidi et 
al., 2016). The consumption of the chicken meat will 
allow the entry of the components of the feed on which 
the chickens were grown into the body.  

The hormonal additives of chicken feed include 
steroidal sex hormones especially estrogens also known 
as estradiol (E2). E2 being ovarian hormone is pleiotropic 
regulator of numerous cellular functions particularly 
modifying energy balance in the body. However, the 
understanding on the outcomes and major sites of action 
of E2 to control metabolism, body weight as well as 
energy expenditure is still moderately incomplete. 
Reduced levels of E2 in body are connected with 
hyperphagia, decreased energy expenditure and weight 
gain. E2 substitution on the other hand prevents obesity 
and metabolic impairment by plummeting energy intake 
and amplifying energy expenditure in the body.  

Research also shows that animal derived foods 
especially chicken products contain certain amounts of 
E2 in the raw flesh (Qiao et al., 2015; Wang et al., 2011). 
Even trace amounts of E2 are detected in the animal 
droppings (Hu et al., 2012). As we know that commercial 
poultry is reared on the chicken feed containing grains, 
grit, antibiotics, steroids, hormones like E2 and roxersone 
for  better growth and survival. The present study is 
designed to observe the effects of administration of raw 
chicken meat and chicken feed on weight gain, growth 
rates and serum E2 levels in rats.  

 
 
MATERIALS AND METHODS 
 
The study was carried out at Baqai Medical University Campus 
situated on super-highway of Karachi; the largest as well as most 
densely inhabited city in Pakistan and 7th largest metropolitan city of 
the world. It is located on the southern coastline along the Arabian 
Sea of Sindh on coastal plains with extended hills, rocky 
outcroppings and coastal marshlands. The climate and temperature 
of Karachi is parched and arid. The latitude and longitude in 
decimal degrees is 24.8 and 67° respectively with altitude/elevation 
of 4 m (13 ft). The city has low annual average precipitation levels 
of approximately 250 mm or 9.8 inch per annum mostly occurring 
between July and August monsoon seasons. The summers start in 
March and last in June with highest recorded temperature of 48°C 
(118°F). The winter climate is dry with lowest recorded temperature 
of 0°C (32°F) and lasts between December and February. Owing to 
the proximity to the Arabian Sea the humidity levels are mostly 
constant throughout the year. 

A total of 75 weaning albino rats of  average  100 g  weight  were 
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purchased from the Animal House of the Dow International 
University, Karachi and were randomly allocated into three groups 
of twenty five animals each after adaptation. The rats were kept for 
12 h day and night cycle with ambient room temperature of 22±2°C 
at the animal house of Baqai Medical University. The rat chow was 
obtained from the Baqai University Karachi animal house. 
Commercially available chicken meat and chicken feed was 
purchased at a commercial supermarket of Karachi. Group I served 
as the control given with rat chow as feed; Group II was given 
commercial chicken feed and Group III was given raw commercial 
chicken boneless meat. The rats were allowed free access to water 
and feed ad-libitum (Rat chow, chicken feed and boneless meat 
respectively). Body weight and blood samples of the rats were 
estimated before commencement and at the end of experiment for 
the evaluation of growth rates and serum E2 levels respectively in 
them. The blood collected was centrifuged to separate serum. The 
serum was then transferred into another set of clean test tube and 
stored at 4°C until analysis for the evaluation of serum E2 levels. 

Serum E2 was measured using E2 Enzyme Immunoassay Test 
Kit (Catalog Number: BC-1111) following the manufacturer 
BioCheck Incorporation protocol. The principle of the estrogen 
enzyme immunoassay is based on the competitive binding between 
E2 in the test specimen and estradiol-horse reddish peroxidase 
(E2-HRP) conjugate for a constant amount of rabbit anti-Estradiol. 
Analysis was done through the instrument spectra junior. The 
analytical sensitivity was 10 pg/ml and intra and inter assay 
coefficients of variation was less than 10 and 12 %, respectively. 

 
 

Data analysis 
 
Data collected from the study was subjected to one-way ANOVA 
(analysis of variance) using the SPSS version 22. Mean 
comparison was done by Tukeys HSD test; P values <0.05 were 
considered significant.  
 
 
RESULTS AND DISCUSSION 
 

The result from this study revealed significant effect of 
weight gain of rats treated with commercial chicken meat 
(Table 1). Post hoc analysis by tukeys HSD test showed 
that growth rate was significantly increased following 
consumption of chicken meat and chicken feed for 6 
weeks as compared to control. Animals of Group III fed 
upon chicken meat grew faster as compared to the Group 
II rats. 

Weight gain, growth, and fertility is said to be 
environmentally impacted. However, fertility is the major 
parameter of reproductive performance which is also 
sensitive to genetic influences (Cranney, 2016) and 
steroidal sex hormone levels in the body. E2 is one of the 
most important hormones determining successful 
fertilization. Rats of Group III showed marked increase in 
both body weight and growth along with serum estrogen 
levels, consistent with earlier report (Lopez and Tena-
Sempere, 2016). E2 controls a number of physiological 
processes, such as puberty, reproduction, growth, 
development and metabolic rate (Heidelbaugh, 2016). In 
fact, estrogen deficiency in organisms under normal and 
abnormal circumstances may result in increased appetite 
and reduced energy expenditure leading to weight gain 
and  obesity.  Remarkably,  diet  ensuing   high   estrogen  
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Table 1. The effect of intake of chicken feed and chicken meat on body weight and growth rate in rats. 
 

Body weight and growth rate 
Control group fed on rat 

chow 
Chicken feed treated rats 

Chicken boneless meat 
treated rats 

Initial Body weight (g) 110.0±4.2 96.1±2.2 103.2±3.0 

Body weight (g) after six weeks 221.1g±5.4 229.7g±4.1* 252.9g±5.7*
+
 

Growth rate (%) of rats 201% 239%* 245%*
+
 

 

Growth rate in percentage = final weight/initial weight ×100; Values are mean ± standard deviation (n=25). Significant difference by paired t test; 
*P<0.01 vs control group fed with rat chow; + P<0.01 vs chicken feed treated rats. 
 
 
 
Table 2. The effect of chicken meat and chicken feed on serum estradiol in rats. 
 

Estrogen levels 
Control group fed on rat 

chow (pg/ml) 
Chicken feed treated rats 

(pg/ml) 
Chicken boneless meat 

treated rats (pg/ml) 

Baseline values 6.0 ±0.31 5.9±0.30 6.0±0.41 

Final values after six weeks 6.7 ±0.46 13.0±1.3* 10.0±0.13*+ 
 

Values are mean ± standard deviation (n=25). Significant difference by paired t test; *P<0.01 vs control group fed with rat chow; 
+
 P<0.01 vs chicken 

feed treated rats. 
 
 
 
amounts in body reverts the effects of weight loss and 
growth inhibition as shown in the present study (Tables 1 
and 2). The rats of Groups II and III show remarkable 
increase in the estrogen levels and hence greater weight 
gain and growth as compared to Group I rats. This was 
demonstrated by the Post hoc tukeys HSD analysis 
showing significant raise in serum estradiol levels 
(P<0.05) in chicken feed and meat fed groups compared 
to control. The E2 levels of the chicken feed group was 
(P<0.05) significantly higher than the chicken meat fed 
group, while weight gain and growth was significantly 
high (P<0.05) in chicken meat treated group when 
compared to other groups in the study. This result was 
once more agreeable with the previous studies 
summarizing the positive effects of augmented serum E2 
on weight gain and growth in the individuals (Jiralerspong 
and Goodwin, 2016).  

This study revealed that commercial chickens reared 
on commercial feed and commercial chicken meat had 
increased synthesis and sustained high levels of E2 in 
the body. This led to increase weight gain and growth 
rates in these experimental animals. This was however, 
not seen in control animals. Weight gain, high growth 
rates and increased E2 in Groups II and III rats was 
subjected to commercial feed and poultry grown on such 
feed. It was reported previously that chicken meat and 
chicken feed contains large ration of proteins, fats and 
cholesterol. Cholesterol and fat provides precursors for 
synthesis of hormones and in the body resulting in 
accelerated growth (Ahmad et al., 2016; Milicevic et al., 
2014).It was reported in the present study that growth 
after treatment with chicken meat was accelerated as 
compared to chicken feed treatment to rats for six weeks. 
This can be attributed to the recent increase in the rate of 

weight gain and obesity in the Pakistani population 
consuming chicken meat on daily basis (Mushtaq et al., 
2013). Chicken meat is selected and consumed largely 
by general population Pakistan as it is cheap, easily 
available and considered to be rich in dietary nutrients 
(Ahmad et al., 2016). Therefore, the population at large is 
consuming more fats and cholesterol rather than proteins 
hence gaining weight gain leading to obesity. It was also 
observed in the present study that serum E2 levels were 
significantly increased in chicken feed and chicken meat 
treated rats as compared to controls. This could be 
attributed to amplified cholesterol levels in the body after 
such consumption facilitating steroidal hormones 
synthesis (Cinar et al., 2012). Augmented cholesterol 
levels enable body to produce more estrogens and other 
steroidal hormone as reported earlier (Cerqueira et al., 
2016). Therefore, increased cholesterol and fat intake 
results in more cholesterol formation and storage in the 
body as adipose tissue ensuing increased growth and 
steroidal hormone E2 synthesis (Psifidi et al., 2016). E2 
plays a vital role in the development of secondary sexual 
characteristics and also maintains integrity of 
reproductive cycles in organisms. Irregularities in 
synthesis of E2 production hence leads to altered 
development of secondary sexual characteristics and 
inability to acquire sexual maturation

 
and inability to 

procure off springs (Pulley et al., 2013). In the present 
study, rats treated with chicken feed and chicken meat 
showed increase in serum E2 levels. Previous study 
reported that increase in E2 resulted in prolongation of 
estrus cycles that may cause irregularity in reproductive 
cycles and infertility (Narasimhan et al., 2013). Similarly 
in human females varied E2 levels may also cause 
irregular and anovulatory cycles (Mehta et al., 2016). The  



 
 
 
 
present experiment suggested that frequent consumption 
of chicken meat alters E2 levels as well causes weight 
gain that may lead to obesity in females. Obesity and 
oscillating estrogens can further lead to cystic formations 
in ovaries, insulin resistance, hyperlipidemias, 
hypertension and diabetes (Palioura and Diamanti-
Kandarakis, 2013). Amplified E2 in body may become 
source of proliferation of cells in uterus and breast 
(Coelingh Bennink et al., 2017). Proliferation of the 
uterine lining with no release of the follicle leading to the 
anovulatory cycle and cystic conversions of these follicles 
(Fanta, 2013). These anovulatory cycles may cause 
irregularities in menstrual cycle with difficulty in getting 
pregnant.  

This was constituted that the dietary pattern nowadays 
is resultant of obesity, polycystic ovaries (PCOs), 
diabetes and many health related disorders linked to 
hyperlipidemia, insulin resistance and hormonal 
imbalances. 

 
 

Conclusions 
 
The current study indicated that the chicken feed and 
commercial chicken meat increases the weight gain, 
growth rate and serum E2 levels in the consuming rats. 
This probably is attributed to the contents that are 
included in the feed provided to commercial chickens to 
grow upon. Similar effects are anticipated in the humans 
who consume commercial chicken on routine basis, 
hence bringing the deleterious effects on their health in 
terms of weight gain, growth, obesity and hormonal 
irregularities levels that may lead to progression of PCOS 
and infertility in them. 
 
 
Conflicts of Interests 
 
The authors have not declared any conflict of interests. 
 
 
ACKNOWLEDGEMENTS 
 
The author extends her thanks to the administration of 
Baqai Medical University, Karachi, Pakistan for their 
support in the successful realization of the current 
research. 
 
 
REFRENCES 
 
Ahmad S, Omm-e-Hany, Ahmed I, Ahmed SA, Alamgir A, Neelam A 

(2016). Potential Effect of Chicken Boneless Meat on the Body 
Weight and Serum Cholesterol Levels of the Female Albino Wister 
Rats: in Direct Human Prospective Studies. American-Eurasian J. 
Agric. Environ. Sci. 16(03):466-469. 

Cerqueira NM, Oliveira EF, Gesto DS, Santos-Martins D, Moreira C, 
Moorthy HN, Ramos MJ, Fernandes PA (2016). Cholesterol 
Biosynthesis: A Mechanistic Overview. Biochemistry 55(39):5483-
5506.  

Ahmad         27 
 
 
 
Cinar N, Harmanci A, Demir B, Yildiz BO (2012). Effect of an oral 

contraceptive on emotional distress, anxiety and depression of 
women with polycystic ovary syndrome: a prospective study. Hum. 
Reprod. 6:1840-1845. 

Coelingh Bennink HJ, Verhoeven C, Dutman AE, Thijssen J (2017). The 
use of high-dose estrogens for the treatment of breast cancer. 
Maturitas 95:11-23. 

Cranney S (2016). The Theoretical Potential for Selection on 
Determinants of Fertility to Cause Aggregate Fertility Increases in 
Human Populations. Biodemography Soc. Biol. 62(3):275-280.  

Fanta M (2013). Is polycystic ovary syndrome, a state of relative 
estrogen excess, a real risk factor for estrogen-dependant 
malignancies? Gynecol. Endocrinol. 29:145-147. 

Gonzalez-Moran MG (2015). Immunohistochemical localization of 
progesterone receptor isoforms and estrogen receptor alpha in the 
chicken oviduct magnum during development. Acta Histochem. 
117(8):681-687. 

Hamano Y, Kurimoto Y (2016). Effects of acetylated wood powder on 
growth performance, hepatic and muscular free amino acid profiles, 
and inosine 5'-monophosphate concentration of breast meat in broiler 
chickens. Br. Poult. Sci. 57(5):643-654. 

Heidelbaugh JJ (2016). Endocrinology Update: Hirsutism. FP Essent. 
451:17-24.  

Hu C, He M, Chen B, Hu B (2012). Determination of estrogens in pork 
and chicken samples by stir bar sorptive extraction combined with 
high-performance liquid chromatography-ultraviolet detection. J. 
Agric. Food. Chem. 60(42):10494-10500.  

Jiralerspong S, Goodwin PJ (2016). Obesity and Breast Cancer 
Prognosis: Evidence, Challenges, and Opportunities. J. Clin. Oncol. 
34(35):4203-4216. 

Lopez M, Tena-Sempere M (2016). Estradiol and brown fat. Best. Pract. 
Res. Clin. Endocrinol. Metab. 30(4):527-536.  

Marzec ME, Wojtysiak D, Połtowicz K, Nowak J, Pedrys R (2016). 
Study of cholesterol and vitamin E levels in broiler meat from different 
feeding regimens by TOF-SIMS. Biointerphases 11(2):02A326. 

Mehta RV, Malcom PJ, Chang RJ (2016). The effect of androgen 
blockade on granulosa cell estradiol production after follicle-
stimulating hormone stimulation in women with polycystic ovary 
syndrome. J. Clin. Endocrinol. Metab. 91:3503-3506. 

Milicevic D, Vranic D, Masic Z, Parunovic N, Trbovic D, Nedeljkovic-
Trailovic J, Petrovic Z (2014). The role of total fats, 
saturated/unsaturated fatty acids and cholesterol content in chicken 
meat as cardiovascular risk factors. Lipids Health. Dis. 13:42. 

Mushtaq MM, Pasha TN, Akram M, Mushtaq T, Parvin R, Choi HC, 
Hwangbo J, Kim JH (2013). Growth Performance, Carcass 
Characteristics and Plasma Mineral Chemistry as Affected by Dietary 
Chloride and Chloride Salts Fed to Broiler Chickens Reared under 
Phase Feeding System. Asian-Australas J. Anim. Sci. 26(6):845-55.  

Narasimhan A, Sampath S, Jayaraman S, Karundevi B (2013). Estradiol 
favors glucose oxidation in gastrocnemius muscle through 
modulation of insulin signaling molecules in adult female rats. 
Endocrinol. Res. 38:251-262. 

Palioura E, Diamanti-Kandarakis E (2013). Industrial endocrine 
disruptors and polycystic ovary syndrome. J. Endocrinol. Invest. 
36:1105-1111. 

Psifidi A, Banos G, Matika O, Desta TT, Bettridge J, Hume DA, Dessie 
T, Christley R, Wigley P, Hanotte O, Kaiser P (2016). Genome-wide 
association studies of immune, disease and production traits in 
indigenous chicken ecotypes. Genetics Selection Evol. 48(1):74. 

Pulley SL, Wallace LD, Mellieon HI Jr, Stevenson JS (2013). Ovarian 
characteristics, serum concentrations of progesterone and estradiol, 
and fertility in lactating dairy cows in response to equine chorionic 
gonadotropin. Theriogenology 79:127-134. 

Qiao L, Gan N, Wang J, Gao H, Hu F, Wang H, Li T (2015). Novel 
molecularly imprinted stir bar sorptive extraction based on an 8-
electrode array for preconcentration of trace exogenous estrogens in 
meat. Anal. Chim. Acta. 853:342-350.  

Wang S, Li Y, Wu X, Ding M, Yuan L, Wang R, Wen T, Zhang J, Chen 
L, Zhou X, Li F (2011). Construction of uniformly sized pseudo 
template imprinted polymers coupled with HPLC-UV for the selective 
extraction and determination of trace estrogens in chicken tissue 
samples. J. Hazard. Mater. 28:186(2-3):1513-1519. 


