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ABSTRACT 

Objectives: To study the effects of Nicotine on the survival rate of chick embryo and to evaluate the preventive role by the 
antioxidant green tea camellia sinensis. 
Study Design: Laboratory-based experimental study. 
Place and Duration of Study: Army Medical College, Rawalpindi, from Nov 2011 to Nov 2012. 
Methodology: A total of 75 Fayoumi fresh fertilized eggs were kept at Poultry Research Institute, Rawalpindi. Experimental 
solutions were injected to the eggs of four groups at forty-eight hours of incubation and the effect on the growth was recorded 
and compared with the control group. The control and experimental groups were observed to assess the effects of Nicotine 
and the role of antioxidant green tea Camellia sinensis on the survival rate and growth of chick embryo’s femur. 
Results: The control group (group-1) showed 100% survival rate of embryos. The experimental group-2 showed survival rate 
of 100% embryos and the group-3 and group-4 showed survival rate 50% and 70% of embryos, respectively. 
Conclusion: It was concluded that green tea decreases the oxidative stress caused by the Nicotine.  
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INTRODUCTION 

Every year 1.2 million deaths are attributable to 
this second-hand smoke exposure. Second-hand smoke 
is also related to devastating health conditions like 
cardiovascular diseases, respiratory diseases, low birth 
weight, and maternal depression.1 Exposure to second-
hand smoke has been associated with chronic diseases 
such as chronic obstructive pulmonary disease and isc-
hemic heart diseases.1,2 Evidence suggests that tobacco 
smoke exposure worsened allergic rhinitis in patients 
exposed to tobacco.2 People and children around the 
world and more importantly in low middle income 
countries are exposed to second hand smoke, especial-
ly at public places, hospitality venues, at home or in 
the vehicles.3,4 Many children are exposed by tobacco 
smoke both before and after birth making them vulner-
able to the adverse health effects ranging from prenatal 
epigenetic changes, triggering diseases in childhood to 
adverse health effects in later life.4 Nicotine is an extre-
mely addictive substance, and its safety or the poten-
tial of harming the health is not clear. Nicotine inhala-
tion devices are gaining popularity among youth, 
highlighting the need for awareness and research on 
the cardiopulmonary risks of Nicotine and associated 

products exposure on health.5,6 Electronic cigarette (e-
cigarette) use has widely increased in recent years by 
non-smokers, including youth and young-adult non-
smokers.6 E-cigarettes are considered to be potentially 
effective as smoking cessation tool, however, dual use 
in smokers is common and e-cigarettes are widely used 
by non-smokers. Nicotine, the key addictive element in 
cigarettes, and also present in many e-liquids with var-
ying quantities. Residue of tobacco smoke that lingers 
to indoor surfaces and clothing is known as third-hand 
smoke (THS).6,7 Third-hand smoke has adverse effect 
on the growth and immunity of mice and has the pote-
ntial to produce carcinogenic compounds. It has been 
reported that phylogenetic diversity of the home envir-
onment and alterations in the genera of the child mic-
robiome are affected by active smoking and SHS and 
THS (e.g. staphylococcus, corynebacterium, streptococcus). 
6,8 

Research on the animals have shown the 
preventive roles for polyphenols in cardiovascular 
diseases, neurodegenerative diseases, cancer, diabetes 
and osteoporosis.9 Recent data supports the nutritional 
benefits of antioxidants in bone cells and/or in animals 
or selected groups of patients for the treatment and 
prevention of bone loss. Limited evidence shows 
dietary supplementation with green tea or Hypericum 
perforatum, containing various types of polyphenols, 
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decreases trabecular bone loss and loss of collagen in 
bone matrix in ovariectomized rats.10 Animal research 
on the health effects of exposure to nicotine during 
pregnancy are needed to investigate the underlying 
relationship among oxidative stress, antioxidants, and 
bone metabolism. Our study investigates the effects of 
nicotine on the survival rate of chick embryo and 
evaluate the preventive role of the antioxidant green 
tea camellia sinensis. 

METHODOLOGY 

 A laboratory based experimental study was 
carried out on 40 fertilized fyoumi eggs kept at Poultry 
Research Institute (PRI), Rawalpindi. The study was 
conducted at the Department of Anatomy, Army 
medical college Rawalpindi with a duration of one 
year, after IRB approval from Army medical college 
Rawalpindi. Fertilized fyoumi eggs were included at 
zero hour of incubation. 

Inclusion Criteria: Fertilized eggs with normal shape 
(oval), colour (off-white) and size (medium) were 
included in the study.  

Exclusion Criteria: Unknown time of laying, broken 
shell, abnormal shape (football shaped, pear shaped), 
colour (other than off-white) and size (very tiny eggs) 
were not included in the study. 

 The eggs were numbered and randomly divided 
through computer-generated technique into four 
groups. The four groups were labelled as 1, 2, 3, and 4. 
Then through lottery method, groups were chosen as 
control and experimental groups. Insulin gauge needle 
was used to give working solutions.11 Group-1 was 
named as control group and was given normal saline; 
group-2 was given green tea extract; group-3 was 
given 0.0001% nicotine solution; and group-4 was 
given both 0.0001% Nicotine solution and green tea 
extract. 

After complete procedure of fumigating and 
clearing the hatchery, incubation of eggs was started. 
The temperature was 37.5°C and 75% relative humi-
dity maintained with proper ventilation. Rotations of 
eggs were done every 4 hours. Day zero was taken as 
the first time placement of eggs in hatchery. In the 
experimental groups, the solutions were administered 
by blunt shaped insulin gauge needle. The exposed 
embryos were compared with age matched control 
subgroups. After incubating the eggs for 17 days, ten 
eggs from each group were selected. The blunt end of 
eggs was opened with the help of forceps and embryos 
were collected. The embryos were separated from the 

yolk sac stored in the Formalin filled jars for48 
hours.12,13 

SPSS-22 was used for statistical analysis. Mean 
values and standard deviations were calculated for 
quantitative variables. One-way analysis of variance 
(ANOVA) was used to compare the four groups. The 
p-value of ≤0.05 was considered statistically significant. 

RESULTS 

Total number of eggs were forty. The control 
group had no egg that does not reach the developing 
stage correctly it showed 100% survival rate of em-
bryos. The experimental group-2 showed survival rate 
of 100% embryos and the group-3 and group-4 showed 
survival rate of embryos 5 out of 10 survived and 7   
out of 10n survived in group-4 respectively (Figure). 
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Figure: Number of chick embryo alive and dead among 
different groups of 17th day of incubation under the influence 
of nicotine and green tea. Goup-1 was given normal saline; 
Group-2 was given green tea extract; Group-3 was given 
0.0001% nicotine solution; and Group-4 was given both 
0.0001% Nicotine solution and green tea extract. 

The comparison of control group-1 and experi-
mental groups, group-2 and group-4 showed statisti-
cally insignificant results with p-value (>0.05). The co-
mparison of control group-1 and experimental group-3 
showed statistically significant result with p-value 
(0.012). Experimental groups when compared with 
each other such as, group-2 in comparison with group-
3 and group-4 showed p-value (0.012) and (0.063) res-
pectively. Comparison of group-3 and group-4 with 
each other showed statistically insignificant result with 
p-value (0.142) (Table-I & II). 

DISCUSSION 

 In our study once, the Nicotine was injected into 
the air sac of eggs after 24 hours of incubation, which 
resulted in embryos with low birth weight as well as 
smaller size and death of some embryos occurred due 
to paralysis and cardiac arrest.  
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Recent evidence suggests that Tobacco and 
Nicotine exposure lead to unique molecular and epi-
genomic (histologic and subcellular) placental modifi-
cations.11,14 Recently an investigation analyzed the me-
chanisms related to the retarded development of long 
bone and delayed endochondral ossification in rat 
fetus by prenatal nicotine exposure (PNE).15 Nicotine 
exposure is associated with adverse effects of gesta-
tional tobacco exposure, including diminished pulmo-
nary function, auditory anomalies, impaired infant 
cardiorespiratory function, and cognitive/behavioral 
deficits in adult life.6-9 Oxidative stress changes bone 
remodelling course causing an imbalance between 
osteoblast and osteoclastactivity leading to metabolic 
bone diseases and pathogenesis of skeletal system 
disorders including osteoporosis characterized by low 
bone mineral density and decrease in bone mass.9 
Recent evidence in a limited number of clinical studies 
have shown that antioxidant systems can be involved 
in the pathogenesis of bone loss.9 Polyphenols and 
anthocyanins are the antioxidants abundantly found in 
the diet especially in fruits, vegetables, cereals, dry 
legumes, chocolate, green tea, and coffee.8,9 

Similar results were reported from previous 
literature on the establishment of a chick embryo shell-
less culture system and its usage to observe changes in 
behaviour caused by Nicotine and substance from 
cigarette smoke.16 Increased intake of cigarettes has 
become a great health hazard for community with 
dangerous mental diseases.17 Cigarette smoking is a 
habit responsible of causing dangerous effects on all 
the system of human body. Individuals aged more 
than 60 and have a habit of cigarette smoking. They 
have two times more chances in mortality as compared 
with those who are nonsmoker.18 Quitting cigarette 
smoke as a first and secondhand smoker improved 
health benefits whereas some or all the reduced life 
expectancy can be improved depending on the age a 
person quits.14 

Recent research by Kasote et al, showed the anti-
oxidant property of some plants used as therapeutic 
entities.15 Green tea (Camellia sinensis) is the largely 

consumed tea in the world. Green tea extracts con-
sumption provides polyphenols, which act as antioxi-
dants. An antioxidant is a molecule capable of inhi-
biting the oxidation of other molecules.16 In another 
research work, animals which were treated with green 
tea, before giving to Nicotine, showed an improved 
response of nephroprotection, revealed by a significant 
decrease in oxidative damage. In our study, the threat-
ening effect of Nicotine on the growth of chick embryo 
were reduced with Camellia sinensis however it can 
never overcome all the oxidative stress caused by the 
injection of Nicotine. 

CONCLUSION 

It was concluded that green tea decreases the oxidative 
stress caused by the Nicotine. 
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