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Introduction 
 

The rapid change in life styles has led to the 

extensive use of processed food products that 

contain harmful chemicals used either for 

preservation, giving flavor, color, taste and or 

smell. This type of dietary led to spread of 

many diseases such as kidney failure, cancer 

and Alzheimer's. These harmful effects raise 

the attention of scientists to study their effects 

on cells. 

 

Cola-containing drinks are among the most 

common drinks in the world which become 

part of human consumption. They have 

replaced natural fruit juices and become part 

of daily dietary habits. Long-term 

consumption of caffeinated soft drinks appears 

to have bone catabolic effects in youth. The 

consumption of sucrose-sweetened soft drinks 

(SSSDs) has been associated with obesity, the 

metabolic syndrome, and cardiovascular 

disorders in observational and short-term 

intervention studies (Maersk et al., 2012).  

 

Caffeine is an added ingredient in 

approximately 70% of soft drinks consumed in 

the United States. The soft drink 

manufacturers' justification to regulatory 

agencies and the public for adding caffeine to 

soft drinks is that caffeine is a flavoring agent 

(Griffiths and Vernotica, 2000). 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 10 Number 04 (2021)   
Journal homepage: http://www.ijcmas.com 
 

The potential genotoxicity of cola- containing soft drink was investigated 

by Vicia faba assay. Root tips were treated with different concentrations of 

the cola- containing soft drink (100% and 50%) at 24 hours exposure. The 

concentration exposure affected the mitotic division in root tip cells and 

produced various chromosomal aberrations. The abnormalities scored were, 

bridges, fragments, lobulated nuclei, sticky metaphase and sticky anaphase. 

Exposure to soft drinks inhibited the cell cycle in a concentration dependent 

manner. 
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Soft drinks are non-alcoholic water-based 

flavored drinks that are optionally sweetened, 

acidulated, carbonated and which may contain 

fruit, fruit juice and/or salts; their flavor may 

derive from vegetable extracts or other 

aromatic substances. Aromatic substances are 

added to soft drinks to give a pleasant taste 

and better stability to the taste. These could be 

natural aromatic substances like caffeine 

obtainable from a variety of leaves, seeds and 

fruits (Mathur et al., 2003). 

 

Pandey et al., (2014) found significant 

decrease in mitotic index in Allium cepa due 

to treatment of five types of food preservatives 

commonly used in the United States and India. 

Food preservatives also caused changes in the 

frequency of cell stages and also their 

treatment induced a wide range of mitotic 

abnormalities. Several chromosomal 

abnormalities at metaphase and anaphase 

recorded were bridges, chromosomal break, 

lobulated nucleus, laggard multipolarity, 

stickiness and C-mitosis. 

 

Hannah et al., (2010) demonstrated that 

mitotic index of Allium cepa root tips treated 

with Coke and Pepsi showed high significant 

reduction in mitotic index. Cola drinks 

induced various chromosomal abnormalities 

such as clump, fragment, laggard, bridge, ring, 

break, tri and multipolar anaphase, C-

metaphase, disturbed and abortive anaphase, 

and higher frequencies of aberrations were 

found during longer exposure.  

 

George and George (2017) reported number of 

chromosomal abnormalities in Allium cepa 

due to treatment with cola soft drink. The 

most common aberrations are chromosome 

bridges, breaks, condensation, spindle 

abnormalities, lagging and binucleated cells. 

 

Exposure of cells to DNA damaging agents 

induces a pause or arrest in their cell cycle 

progression at distinct points, called 

checkpoints, to allow time for DNA repair. 

The G1/S checkpoint delays entry into S phase 

and the G2/M checkpoint temporarily prevents 

entry into mitosis. Both checkpoints allow 

time for DNA repair and prevent replication of 

damaged DNA and propagation of genetic 

abnormalities. However, if the DNA damage 

is too extensive, the injured cells will undergo 

cell death or apoptosis. Both apoptosis and 

cell cycle arrest are normally mediated by the 

tumor suppressor protein p53 (Bode and 

Dong, 2007). 

 

Caffeine has been reported to affect cell cycle 

function, induce programmed cell death or 

apoptosis and perturb key regulatory proteins, 

including the tumor suppressor protein, p53 

(He Z et al., 2003), (Ito K et al., 2003). 

 

Vicia faba is one of the cytogenetically best 

characterized plants. Its six chromosome pairs 

contain as much as 1C approximately 13 pg 

(picogram) of DNA, which corresponds 

approximately to 13000Mbp (mega base pair). 

The first, very large chromosome (about 18μm 

length) is metacentric, with one satellite. 

There are five similar (approx. 7–9μm length) 

acrocentric chromosomes. The metacentric 

chromosome I of V. faba probably originated 

from a remote fusion of two telocentric 

chromosomes. Many cytogenetic phenomena 

were observed for the first time by studying V. 

faba, for instance, nucleolus formation at the 

secondary constrictions during telophase, or 

the existence of an upper tolerance limit for 

chromosome arm length (Schubert and Oud, 

1997). 

 

The objective of this work is to study the 

effect of cola containing soft drinks on mitotic 

division in Vicia faba. 

 

Materials and Methods 
 

Vicia faba L. major (2n=12) seeds were used 

as test system. Seeds were set for germination 
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between cotton layers to obtain root tips. The 

root tips were excised and treated with 

different concentrations of cola- containing 

soft drink (100% and 50% respectively) 

against a control of root tips immersed in 

distilled water. After 24 hours the treated root 

tips and control were washed in distilled water 

and fixed with carnoy's solution for 24 hours. 

Root tips were washed with distilled water and 

kept in 70% ethyle alcohol. Mitotic 

preparation was made using squash method 

technique (Ahloowalia, 1965). Double stains 

aceto- carmine and leuco-basic fuchsin were 

used. 

 

Chromosomal aberrations were determined 

using light microscope.  

 

Results and Discussion 

 

V. faba root tips immersed in 50% cola- 

containing soft drink for 24 hours showed a 

non-significant decrease in mitotic 

abnormalities, although the number of cells in 

anaphase and metaphase showed some 

decrease which could be as a result of delay in 

the cell cycle, G1/S checkpoint delays entry 

into S phase and the G2/M checkpoint 

temporarily prevents entry into mitosis which 

may be caused by treatment with cola- 

containing soft drink, This result agree with 

the result obtained by (Truta et al., 2009). 

There was a decrease in the number of cells in 

telophase in root tips immersed in 100% 

concentration, which may reflectmore delay in 

the cell cycle which may be due to blocking in 

the G2 phase of the cell cycle preventing the 

cell from entering mitosis. Large number of 

chromosomal aberrations was observed. Most 

aberrations were observed in metaphase and 

anaphase. Chromosomal aberrations include; 

stickiness of chromosomes which may be 

resulted from increased chromosomal 

contraction and condensation or might from 

the depolymerization of DNA and partial 

dissolution of nucleoproteins. Chromosome 

stickiness reflects toxic effects, usually of an 

irreversible type and probably leading to cell 

death (Celik and Aslanturk, 2007).  

 

Lagging chromosomes found which resulted 

due to failure of chromosomes to get attached 

to the spindle fibers and move to either pole, 

according to (Torkoglu, 2007). Chromosome 

bridges recorded may result due to failure of 

separation of the two chromatids in one or 

more pairs of chromosomes, as found by 

(Dusman et al., 2013). This type of anomaly 

was also observed in the mitosis of Allium 

cepa after treatments with food 

additives(Gomurgen,2005).  

 

Soft drinks containing cola brought about 

mito- inhibitory effect and hence are 

genotoxic chemicals induce chromosomal 

aberrations reflected in the products of cell 

division and leads to formation of genetically 

defected cells. 

 

Table.1 Cytogenetic analysis of Vicia faba root tips exposed to different concentrations of cola- 

containing soft drink 

 

Cola 

drink 

conc. 

Total 

number of 

aberrations 

Mitotic 

abnormalities 

mean (%) 

Total 

number 

of cells in 

prophase 

Total 

number of 

cells 

inmetaphase 

Total 

number 

of cells in 

anaphase 

Total 

number 

of cells in 

telophase 

Total 

number 

of cells 

50% 5 5.10% 46 6 6 40 98 

100% 14 14.14% 52 5 7 35 99 

Control 0 0.0% 30 10 12 53 105 
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Fig.1 Root tips of Vicia faba showing various mitotic chromosomal aberrations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
A: Laggared anaphase with bridge and breaks, B: Abnormal anaphase with bridges 

C: Abnormal anaphase,     D: Sticky metaphase 

E: Lobulated nuclei,     F: Sticky anaphase with breaks 

G: Sticky anaphase 
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