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ABSTRACT 

In the modern world, employing herbs as 

medication appears to be more advantageous than 

using synthetic drugs because the former has less 

adverse effect. One of the oldest plants used as a 

spice an in medicine is cinnamon. 

Genotoxicity is a feature of chemical compounds 

that causes alteration in a cell's genetic code. 

Fluoride being non - biodegradable and is one of 

the long-lasting contaminate causing genetic effect. 

In present work the protective effect of cinnamon, 

where evaluated against the genotoxic damage 

induced by fluoride on PCEs an NCEs in mice 

bone marrow cells by using micronucleus test. The 

test reveals that incidence of micronucleus 

formation in fluoride treated group where 

significantly higher than the control. While 

concurrent treatment of cinnamon with fluoride 

shows value lower than fluoride treated group and 

almost equivalent up to the control level. A centric 

chromosomes, chromatic fragments or entire 

chromosomes that lag behind in anaphase and are 

excluded from the daughter nuclei in telophase as 

some of the potential lmechanisms that results in 

dividing cells. Accordingly, the findings indicated 

that cinnamon has a protective effect against the 

genotoxicity caused by fluoride in mice bone 

marrow cells. 
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I. INTRODUCTION 
Fluoride is a frequent, long-lasting, non-

biodegradable pollutant that poses serious health 

risk and is challenging to eliminate at low pollution 

levels. The World Health Organization (WHO) 

advises against using fluoride in drinking water in 

excess of 1.5 ppm. Drinking water, food, dental 

products, and pesticides are the main sources of 

exposure to the environmental contaminant fluoride 

(F). Fluorosis is a slow-moving degenerative 

disorder that is known to affect primarily the 

skeletal systems, teeth, and the structure and 

function of skeletal muscles (Kaul and Shusheela, 

1974), Fluorosis is a slow-moving degenerative 

condition that is known to predominantly impact 

the skeletal and dental systems, as well as the 

composition and efficiency of skeletal muscles. 

(Kaul and Shusheela, 1974), Muscle weakness, 

joint discomfort, weariness, non-ulcer dyspepsia, 

polyurea, and other non crossive gastrointestinal 

diseases are some of us defining characteristics. 

(Susheela and Bhatnagar, 2002). Based on research 

papers and a few overdose incidents, it was 

established that the probable toxic dose was 5mg 

per kg of body mass. PTD is believed to be the 

lowest dose that can result in serious and 

sometimes fatal symptoms, requiring 

hospitalisation. (Wait ford 2011). Above a 

threshold of 1.5ppm, the World Health 

Organization advises against adding fluoride to 

drinking water. Fluoride that is soluble in water can 

be readily absorbed by the intestine and quickly 

digested by humans. (Chinoy et al., 1991). 

Exposure to fluoride can increase the production of 

micronuclei, which is a sign of cellular damage and 

genotoxicity. 

Cinnamon is one of the most ancient 

species used as spices and in medicine too having 

antioxidant anti- inflammatory anti tyrosinase and 

antidiabetic properties its extract is very beneficial 

in our day to day life it proves very healthy effect 

to combat with several health hazards (Abdelgadir 

A A et al ., 2021& Abeysekera WPKM et al 2013). 

Due to its Antioxidant, anti-inflammatory, anti-

tyrosinase, and anti-diabetic properties, its extracts 

have been shown to help limit the advancement of 

disease pathologies. C. zeylanicum has distinct 

variations, making it necessary to distinguish it 

from other cinnamon species (Elgammal E et.al 

2020 and Dinizdo Nascimento L et al., 2021). The 

main compounds found in the essential oils of 

cinnamon are phenolic compounds such 

cinnamaldehyde, eugenol, carvacrol, cinnamic 

acetate and thymol. Because of their active 

Functional groups in the structures, 
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cinnamaldehyde and eugenol act as the main 

bioactive antioxidant compounds found in C. 

zeylanicum extract specifically cinnamon 

metabolite, being used for medicinal purposes. 

Antioxidants are chemicals or compounds 

that slow or stop the oxidation process by 

prevesting free radical damage. They can easily 

interact with free radicals by oxidation and the 

process can take place in single or multiple steps. 

Antioxidants can also interact with Transitional 

metals by transferring single electrons, hydrogen 

atoms, or chelating them. Furthermore, 

antioxidants can be found in both extracellular and 

intracellular contexts as in enzymatic and non-

enzymatic forms in a biological system (A 

beysekera W P K M et.al., 2013, K E R et.al., 2004 

and Nimse S B et. al., 2021). The equilibrium of 

free radicals and antioxidant defense mechanisms 

is vital in health expectations in terms of oxidative 

stress mitigation. Free radical-induced oxidative 

wees mitigation (Arusha S M et.al., 2020, Castrol J 

C et.al., 2020, Ranjbar A et.al.,2021 and Ghosh T 

et. al.,2015). Free radical-induced oxidative stress 

has been linked to several chronic diseases, 

including cancer, esteoporosis, diabetes, and 

coronary artery disease. 

Furthermore, many studies using extracts 

from various parts of the tree have been conducted 

as assess the antioxidant properties of C. 

zeylanicum (Abeysekera WPKM et.al., 2013 & 

Ranjbar A et al., 2021). 

 

II. METHOD AND MATERIALS: 
2.1 Experimental Animal: 

Twenty adult Mus musculus, 6 weeks old 

weighing 30 ± 5g, were obtained from the House of 

zoology department of Tilka Manjhi University 

Bhagalpur, Bihar. All mice were housed in 

temperature-controlled rooms under 30 ± 5 degree 

celcious. All animals were treated in accordance 

with the principles of laboratory animal care. All 

mice were fed a standard diet and water. Thereafter 

the male mice (n=20) were randomly divided into 

two groups, a control group (n=10) and the 

cinnamon group (n=10). The cinnamon group 

received 5ml/kg day of cinnamonaqueous extract 

by gavage method, for 28days. The Control group 

was administered with normal food and distilled 

water. 

 

2.2 Preparation of cinnamon aqueous extract: 

About 3-3.5, years old Cinnamomum 

zeylanicum (bark of cinnamon of family Lauracea) 

were obtained from the local market of Bhagalpur, 

Bihar. Cinnamon (bark) obtained from the market 

was ground into fine powder 50 grams of cinnamon 

powder were dissolved in 500 ml of distilled water 

and boiled for 3 hours at low temperature and then 

after leaving for 1 hour, filtered through filter 

paper. Each mice were administered daily for 28 

days 

 

2.3 Preparation of Sodium Fluoride Solutions 

Sodium fluoride aqueous solution was 

prepared by dissolving 100mg sodium fluoride in 

100ml distilled water as stock solution. After that 

2ml from stock solution was taken out and 

dissolved in 100ml of distilled water to make 2ppm 

sodium fluoride. 

Micronucleus test: Control and treated 

mice was sacrificed after completion of the 

experiment and slides was prepared directly 

bysmears of bone-marrow (Schmid,1975, Das & 

Kar, 1980). The slides was screened for frequency 

of micronuclei (M.N.T.) in maturing erythrocyte 

(Polychromatic and normochromatic). 

 

III. RESULT AND DISCUSSION 
Blue and normochromaticdye was used to stain the 

micronucleus found in polychromatic erythrocytes. 
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The erythrocytes had a pink stain. While 

normochromatic erythrocytes were correlated later 

and lack RNA, polychromatic erythrocytes are 

formed early and include RNA. For the 

micronucleus, PCE and NCE numbers were tallied. 

There were also some erythrocytes that were in the 

transitory phase and had an intermediate co-relation 

that did not exhibit either blue or pink. These 

transitory erythrocytes were not counted. 

Peranimal, 1000–2000 PCE and NCE 

were recorded. for the existence of micronuclei in 

each experimental group. 

The micronucleus test was conducted 

individually on various animal groups. To assess 

the impact of various administrations, the 

frequency of micro nucleated cells in various 

groups was measured. 

There were 90 (.45-0.012) 

normochromatic erythrocytes and 5 (0.27 ± 0.0012) 

poly chromatic erythrocytes in the control group's 

total of 14 (0.400 ±.214) micronuclei. 

This outcome revealed very little of the 

control group's erythrocytes had micronuclei 

(Table1) The mice in the group that received only 

sodium fluoride had a total of 154 (4.32±0.471) 

micronuclei, of which 70 (4.039 ±0.145) were 
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NCEs P/N 

Control 

SF+C21 

SF+C22 

normochromatic and 84 (4.59± 0.0014) were polychromatic erythrocytes. 

 

RESULTS OF MITOTIC CHROMOSOME ASSAY 

Table 1.: Frequency of Micronucleus in the bone marrow erythrocytes of Mus musculus for 45 days 

Results 

SLIDES CREENING OF MICRONUCLEUS 

Table.1.Frequency of Micronucleus in the bone marrow erythrocytes of Musmusculus for 45days 

 
*Indicate significant differences with corresponding values in the control, sodium fluoride and 

cinnamon extract respectively at 5% significant , using t−test. 

 

In contrast to the control groups, a 

significant value was found in this group. Thus, 

cells were harmed by sodium fluoride. 

A different group received cinnamon 

extract, of lower dose and a total of 8(0.2302 ± 

0.471) micronuclei were found, consisting of 

5(0.2939 ± 0.124) normochromatic erythrocytes 

and 3(0.169 ± 0.0015) polychromatic erythrocytes. 

And cinnamon extract at higher dose total 

micronuclei were 7(0.201 ± 0.745), consisting of 

4(0.235 ± 0.0214) normochromatic erythrocyte and 

3(0.168 ± 0.0011) polychromatic erythrocyte. A 

total of 30(0.7788 ± 0.247) micronuclei were seen 

after sodium fluoride and cinnamon at lower dose 

were administered together, among which 

14(0.8182 ± 0.321) normochromatic erythrocytes 

and 16(0.7473 ± 0.0017) polychromatic 

erythrocytes were present. And when treated with 

sodium flouride with higher dose of cinnamon 

extract a total of 19(0.485 ± 0.034) micronuclei 

was seen of which 9 (0.539+-0.017) 

normochromatic erythrocyte and 10(0.451 ± 

0.0017) polychromatic erythrocyte were present. 

This demonstrated that the amount of micronuclei 

brought on by sodium fluoride decreased when 

compared to cinnamon extract was used (table), 

When the six groups are taken independently, the 

incidence of micronuclei was noticeably higher in 

NCES than PCEs. 

The P/N ratio between the PCES & NCES 

in the control and cinnamon nearly equal between 

the treatment group. It is possible that sodium 

fluoride had an impact on the development of 

erythrocytes because the relative ratio of PCEs and 

NCES in the sodium fluoride treated group and the 

concomitant cinnamon, is 254, and 30 (for lower 

dose) and 19 (for higher dose cinnamon treated 

group) respectively. 
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The percentage of defective meiotic 

chromosomes and the percentage of bone marrow 

cell with micronuclei are positively correlated, as 

indicated by the correlation coefficient(r). These 

finding simply that cinnamon extract (45 days) has 

a beneficial effect in preventing sodium fluoride-

induced micronuclei in mouse bone marrow cells. 

IV. CONCLUSION 
Results and graph, shows that sodium 

fluoride had an impact on the development of 

erythrocytes because the relative ratio of PCEs and 

NCES in the sodium fluoride treated group and the 

concomitant cinnamon is much higher than that of 

cinnamon treated group alone The percentage of 
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defective metotic chromosomes and the percentage 

of bone marrow cell co-efficient (r). These findings 

imply that cinnamon extract (45 days) has a 

beneficial effect in preventing sodium fluoride-

induced micronuclei in with micronuclei, are 

positively correlated, as indicated by the correlation 

mice bone marrow cells 
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