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Abstract:

The purpose of this study is to figure out the effects of nicotine on embryonic development. Various abnormalities
in skeletal bone formation and general morphology, were assessed using domestic chick Galls Galls embryos.
The fertilized eggs were sterilized with 70% ethanol and then nicotine solutions at concentrations of 0.1, and 0.5
mg/ml were injected in the eggs on day zero before being placed in an incubator set at a temperature between
37.5 and 38 C°. embryos were collected at specific developmental stage HH36 (Day 10). The examination of
morphological changes in the embryos was conducted under a dissecting microscope, while defects in bone
ossification were identified through the application of alizarin red stain. Consequently, this research will highlight
that maternal exposure to nicotine during the early phases of embryonic development could potentially lead to a
delay in bone ossification, resulting in reduced sizes of both long and flat bones.
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Introduction

Congenital malformations, a structural condition resulting at birth, can be caused by genetic or environmental
factors during the prenatal phase of development [1]. Teratogenic agents are more likely to cause significant
congenital malformations during organogenesis [2]. Toxic elements from cigarettes enter the body through active
smoking or passive smoking, which occurs when the body is exposed to a contaminated environment [3]. Smoking
during conception can affect the development of crucial embryonic organs like the central nervous system (CNS),
cardiovascular system (CVS), and skeletal system (SK). (Mone et al., 2004 Nicotine, a volatile alkaloid, is a
colorless, water-soluble compound released during cigarette combustion, soluble in organic compounds and
highly soluble in air and light [4].

Nicotine acts as a receptor agonist at most nicotine acetylcholine receptors (hnAChRs), imitating acetylcholine, a
naturally occurring substance in mammalian bodies [4]. Research indicates that nicotine's impact on stem cell
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survival, apoptosis, proliferation, and differentiation depends on factors like cell types, nAChR subtypes,
distribution, and binding density [5]. The effects of nicotine exposure, its concentration and frequency, and the
functional status of nAChRs also impact these effects[6].

Further investigations have been conducted into the impact of nicotine on heart rate (HR). A study exploring the
effects of nicotine on the cardiovascular system (CVS) in pregnant women revealed a correlation between nicotine
and elevated maternal and fetal heart rates (HR)[7] . overview of current research on the subject. Your introduction
should clearly identify the subject area of interest.

Bone, an ossified organ that constitutes a portion of the skeletal system, provides structural support to the body,
safeguards the internal organs, generates red and white blood cells, stores minerals, and facilitates movement [8].
Diverse in shape and sizes, bones exhibit a sophisticated internal and external framework, despite their
lightweight, durability, and rigidity. Comprised of vital cells embedded within a mineralized organic cellular
matrix, bone consists of organic elements, predominantly collagen type I, alongside inorganic components,
primarily hydroxylapatite and other calcium and phosphate salts [9]. The presence of nicotine in cigarettes
hampers the production of osteoblasts[10]. Furthermore, smoking impedes the absorption of dietary calcium
essential for bone development, resulting in weakened bones[11]. A study investigated the impact of nicotine on
heart rate variability (HRV) in adolescents, aiming to discourage smoking and abuse. Results showed nicotine
decreases heart rate in both male and female healthy individuals, with smoking particularly causing harm to the
cardiac system. (Guo et al., 2022). exposure of a pregnant woman to secondhand smoke may result in
mineralization complications in the skeletal structure of her offspring, thereby establishing a direct prenatal link
to the heightened susceptibility to fractures noted in offspring of mothers who encountered cigarette smoke[12]
nicotine exposure during pregnancy has been observed to impede the skeletal growth of developing fetuses [13].
The study aimed to figure out the effect of different nicotine solution concentrations on long bone in early
embryonic development.

Material and methods

Nicotine concentrations were prepared in stock solution and used to clean chicken eggs for embryo position
determination. Egg candling was performed, and nicotine concentrations were injected into control, distal water,
and treated groups. Incubation took place at 37-38°C and 60-80% humidity. All embryos were staged according
to Hamburger and Hamilton definitions and harvested at various stages.

Blunt forceps were used to scrap the eggshell over an embryo, creating a small window, cutting through the shell
membrane, severing blood vessels, lifting embryos, transferring them to a petri dish, removing membranes, fixing
them in a 10% formalin solution, and photographing the embryos on an agar plate using a digital camera.

The skeletal system of embryos was stained using a double staining method. The embryos were dehydrated in
70% ethyl alcohol, then in pure acetone, and then transferred to glass containers containing Alizarin Red stain.
After 7 days, they were washed and treated with KOH for transparency. The embryos were preserved in different
concentrations.

Results and discussion

5.3 Effect of nicotine on chicken embryo development at HH36

Figure (1) below shows an effect of nicotine on whole mount of chicken embryos injected at day zero and collected
at stages HH36. It showed that control group, treated group injected with nicotine 0.1 Mg/ml and a treated group
injected with nicotine 0.5 Mg/ml in stage HH36 were presented in (Fig 1 A and A") and (Fig 1 B and B") (Fig1 C
and C") consecutively. Control embryos without injected were collected at stage HH36, were also observed that
both a control is growing normally, (Fig 1A) represents a control group and had no observed abnormalities, the
embryo formation appears with the presence of the extremities, the distal parts of each wing and leg are relatively
longer, the toes are flat laterally and curved ventrally, and the eyelids, the neck has grown normally. The length
of the embryos in general 4.3 cm and the length of the control neck in general 1cm. (Fig 1 A") represents a control
group, the hind limbs of the legs were growing normally and there was no deformity in them, as well as the length
of the normally developing fingers and the length of the leg is normal and the distance between the joint and the
leg is normal. Embryos were treated with 0.1 mg/ml group of nicotine (Fig 1 B), and the embryos showed slower
growth compared to the control group, in addition to the deformation of the skull and that the legs of the embryos
were abnormal, and when measuring the length of the neck, it was less than the control group, The length of the
embryos in general 4 Cm and the length of the control neck in general 0.8Cm. (Fig 1 B") embryos showed
abnormally when compared to control in the hind limbs of the leg the presence of toe deformity, as well as the
length of the foot. The fingers grow abnormally, as well as the distance between the joint and the leg is short.
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In study done by group of researcher in 2012 found that, nicotine leads to a decrease in exogenous estrogens
through the inhibition of osteoblast activity, resulting in lower body weight and earlier onset of menopause [14] .

Control

0.5 mg/ml \

whole embryo

Hind limb

Figure 1 Effect of injection 0.1 mg/ml and 0.5 mg/ml of nicotine on developing chicken embryo at HH36.
showed a lateral view of developing embryos at HH36, A control, B treated with 0.1 mg/ml and c treated with
0.5 mg/ml, A’ hind limb of developing embryos HH36, B' the treatment with nicotine at concentration 0.1
Mg/ml and c¢' treatment nicotine at concentration 0.5Mg/ml.

The effect of nicotine on long bone ossification

Figure (2) below shows an effect of nicotine on chicken embryos injected at day zero and collected at stages
HH36. It showed that the control group, treated with nicotine 0.1 Mg/ml and a group treated with nicotine 0.5
Mg/ml in stage HH36 were presented in (Fig 2 A and A") and (Fig 2 B and B') (Fig 2 C and C') consecutively.
Alizarin red dye was used to determine the amount of calcium deposited in the bone and both controls were also
observed to grow normally, (Fig 2 A) represents a control group and has no abnormalities, embryonic development
is shown with the limbs present, and the distal parts of each wing and leg are relatively longer, Leg length in
control 2.5 cm.

0.1 mg/ml o.5mg/q}gl

Whole mount

Hind limbs

Figure 2 Effect of injection 0.1 mg/ml and 0.5 mg/ml of nicotine on ossification of long bone in chicken
embryo at HH36 showed lateral view of developing embryos at HH36, A whole mount of developing embryos
HH36, B treated with 0.1 mg/ml and c treated with 0.5 mg/ml, A" hind limb of developing embryos HH36, B'
the treatment with nicotine at concentration 0.1 Mg/ml and C' treatment nicotine at concentration 0.5Mg/ml.
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Figurer (2 A") the hind limbs of the legs were growing normally, as well as the length of the normally developing
fingers, and the appearance of red alizarin dye in the thigh area is evidence of ossification in the hind limbs.
Embryos treated with 0.1 mg/ml nicotine group (Fig 2 B), embryos showed developmental delay in head and legs,
and it was observed that the external shape of the fetus differed from that of the control Leg length in control 2
Cm.(Fig 2 B") in which embryos showed abnormalities when compared to control in the hind limbs of the tibia
and was growing abnormally and the presence of length deformity in the toes and the absence of alizarin red dye
in the femoral region evidence of the absence of ossification in the hind limbs. While embryos treated with 0.5
mg/mL nicotine group (Fig 2 C), embryos showed growth retardation in head and legs size was small, leg length
in control 1.5 cm. while (Fig 2 C') group, embryos showed very abnormally when compared to the control in the
hind limbs of the leg and was growing abnormally and the presence of a large deformity in the toes as well as the
length of the abnormally growing fingers are much smaller when compared to the control and the absence of
alizarin red dye in the thigh area is evidence of the absence of ossification in the hind limbs.

Control 0.1 mg/ml 0.5 mg/ml

Stylopod whole hind limb

od

b

whole fore limb Ayoto

Figure 3 Effect of injection 0.1 mg/ml and 0.5 mg/ml of nicotine on developing embryo chicken at HH36.
showed lateral view of developing embryos at HH36, (A) whole hind limb of developing embryos HH36 , (B)
treated with 0.1 mg/ml and c treated with 0.5 mg/ml, (A") stylopid of developing embryos HH36 , (B') the
treatment with nicotine at concentration 0.1 Mg/ml and (C') treatment nicotine at concentration 0.5Mg/ml, (A™)
Autopod of developing embryos HH36, (B") the treatment with nicotine at concentration 0.1 Mg/ml and (C")
treatment nicotine at concentration 0.5Mg/ml, A" whole fore limb of developing embryos HH36 , (B™) the
treatment with nicotine at concentration 0.1 Mg/ml and (C™) treatment nicotine at concentration 0.5Mg/ml.

The study found that nicotine injections in chicken embryos can cause premature birth, delayed growth, and
slowed skeletal growth. Higher nicotine concentrations led to more deaths, birth defects, and slowed growth.
Nicotine altered bone development, reduced blood flow to bones, and reduced calcium absorption. This highlights
the importance of proper nutrition and dietary intake in chicken embryos. The same result were observed by study
done this year[13] they found that Statistically smaller length and ossification area, as well as a lower percentage
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of ossification, were observed in the scapula, humerus, radius, and ulna bones of the LDN and HDN groups
compared to the control group (p<0.05).

Conclusion.

Nicotine, a drug mimicking acetylcholine, is a major cause of congenital malformations during pregnancy. Its
teratogenic effects on embryos are evident during the second trimester of pregnancy. Current study using chicken
embryos indicated that nicotine exposure can lead to growth retardation, limb defects, and delayed bone

ossification.
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