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Abstract 

 
Exposure to waste anesthetic gases carries significant health hazards; 

genotoxicity is an identified risk among others. This study was conducted 

to evaluate the possible genotoxic effects of waste anesthetic gases on 

exposed medical personnel working in Kasr Al Aini hospitals. Sister 

chromatid exchanges (SCE) and micronucleus tests (MN) were performed 

on 31 exposed and 32 non exposed subjects. Both SCE and MN showed 

significant difference between the two groups. SCE was correlated to MN 

in the exposed group. SCE and MN significantly increased with age and 

duration of work. However no effect of smoking or sex was observed.   

Comet assay was performed on 32 operation room (OR) personnel and 35 

non exposed. The study revealed significantly increased comet parameters 

(mean comet tail length and moment) in peripheral blood lymphocytes of 

OR personnel in comparison with control individuals. 

Furthermore, significant difference was observed as regard the age and 

duration of work in the exposed group, however no significant difference 

was observed as regard the gender or smoking. 

In conclusion, our study points to the risk of DNA damage in medical 

personnel exposed to waste anesthetic gases. 

 

Key words: (Anesthetic gases, occupational exposure,  genotoxicity, Sister 

chromatid exchange, Micronucleus test, comet assay)  
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Glossary  

 Risk assessment: is the process of evaluating the toxic properties 

of chemicals and the conditions of human exposure to ascertain the 

likelihood that humans will be adversely affected and to 

characterize the nature of the effects, which may be experienced. 

(Deleranko, 2014). 

 Carcinogen: Any chemical or physical agent that increases cancer 

burden by increasing the incidence, altering the tissue distribution, 

increasing the malignant or metastatic potential, or decreasing the 

latency period of cancers in an individual or a population. 

 Genotoxin: Any chemical or physical agent that directly or 

indirectly causes DNA damage, i.e., a covalent chemical 

modification to a DNA molecule. 

 Mutagen: Any chemical or physical agent that directly or 

indirectly leads to a heritable alteration in the genetic sequence of 

bases in DNA (Hamilton, 2002). 

 Mutagenesis refers to the ability of a virus or chemical agent to 

induce changes in the genetic sequences of mammalian or bacterial 

cells, thus altering the phenotypic expression of cell characteristics 

(Barile, 2008). 

 Effect biomarker: Any change that is qualitatively or 

quantitatively predictive of health impairment or potential 

impairment resulting from exposure. 

 Exposure biomarker: An exogenous substance or its metabolite 

or the product of an interaction between a xenobiotic agent and 

some target molecule or cell that is measured in a compartment 

within an organism (DeCaprio, 2006). 

 Point mutation: Change in the genetic code, usually confined to a 

single base pair. 

 Aneuploidy: An abnormal number of chromosomes in a cell or 

organism that is not an exact multiple of the haploid number. 
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vii 
 

 Base substitution: The substitution of one or more bases for 

another in the nucleotide sequence. 

 Clastogen: An agent that produces structural changes of 

chromosomes. 

 Frameshift mutation: A mutation in the genetic code in which 

one base or two adjacent bases are inserted into or deleted from the 

nucleotide sequence of a gene. 

 Gene mutation: A detectable permanent change (point mutation, 

insertion, or deletion) within a single gene or its regulating 

sequences. 

 Micronucleus: A microscopically detectable particle in a cell that 

contains nuclear DNA, usually one twentieth to one fifth the size of 

the main nucleus. It may be composed of a broken centric or 

acentric part of a chromosome or a whole chromosome. 

 Sister chromatid exchange: The morphological reflection of an 

interchange between DNA molecules at homologous loci within a 

replicating chromosome. 

 Mutation: A structural alteration of DNA that is hereditary and 

gives rise to an abnormal phenotype. A mutation is always a 

change in the DNA base sequence and includes substitutions, 

additions, rearrangements, or deletions of one or more nucleotide 

bases. 

 Adduct: The covalent linkage or addiction product between an 

alkylating agent and cellular macromolecules such as protein, 

RNA, and DNA. 

 Alkylating agent: A chemical compound that has positively 

charged (electrondeficient) groups that can form covalent linkages 

with negatively charged portions of biological molecules such as 

DNA. The covalent linkage is referred to as an adduct and may 

have mutagenic or carcinogenic effects on the organism. The alkyl 

species is the radical that results when an aliphatic hydrocarbon 

loses one hydrogen atom to become electron-deficient. Alkylating 
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agents react primarily with guanine, adding their alkyl group to N7 

of the purine ring. 

 Occupational exposure limit (OEL): A generic term denoting a 

variety of values and standards, generally time-weighted average 

concentrations of airborne substances, to which a worker can be 

safely exposed during defined work periods (Deleranko, 2008). 

 Cell cycle checkpoints:  refer to mechanisms that monitor cell 

cycle progression and prevent premature entry into the next phase 

of the cell cycle. In general, activation of cell cycle checkpoints 

leads to the arrest of cell cycle progression in the presence of 

damaged DNA. If repair is successful, cell cycle proceeds. In cases 

where the repair fails, the cell undergoes apoptosis or becomes 

tumorigenic (cancer) (Encyclopedic Reference of Genomics and 

Proteomics in Molecular Medicine, 2006). 
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Introduction & Aim of Work   

 
Anesthesia represents one of the most important medical advances 

in history, and nowadays, it can be widely considered safe, thanks to the 

discovery of new drugs and the development of modern technologies. 

Nevertheless, anesthetic practices still represent cause for concern 

regarding the consequences they produce (Schifilliti et al, 2011). During 

surgery under general anesthesia there is inevitable pollution of the theater 

by vapors of wasted anesthetic gases. It is found that the highest 

concentration around the anesthesia machine is maximum at the area for 

anesthesia staff then less at the area for surgeons and scrub nurses 

(Aldrieny et al, 2013).  

 The question of whether or not exposure to anesthetics is associated 

with health risks and genotoxic effects for patients or clinical staff has 

been the subject of continuing debate (Schifilliti et al, 2011). The potential 

genotoxicity of anesthetic gases have also been investigated in patients 

before and after anesthesia and have yielded conflicting results 

(Chandrasekhar et al, 2006). 

 A survey of literature on the genotoxicity resulting from the 

exposure of health professionals to waste anesthetic gases revealed scanty 

studies from the Egyptian hospitals (Aldrieny et al, 2013).  

Data from one study in one particular occupational setting cannot be 

used to judge the genetic risk in another occupational setting. This justifies 

this study (and other studies as well), despite the availability in the 

literature of investigations of this kind (but on different populations, with 

different exposures) (Chandrasekhar et al, 2006). 
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 The Aim of the present work: 

 To assess the genetic damage in OR personnel exposed to waste 

anesthetic gases during their work in one of the major Egyptian hospitals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


