J Occup Health 2009; 51: 283-286

Short Communication workers, 17 nurses who were exposed to waste anaesthetic
gases and 19 nurses who were handling antineoplastic

Assessment of Genotoxic Damage in Nurses drugs participated in the study. We used our previous

. . control dat& of 16 subjects and included 3 new healthy
Occupationally Exposed to Anaesthetic Gases age and sex matched controls in the present study. The

or Antineoplastic Drugs by the Comet Assay nurses had been exposed to waste anaesthetic gases or

antineoplastic drugs for at least 3 mo without interruption
Seval oes', Semra 8roas’, Ela KapiosLu?, Cetin Kavmak® — (excluding weekends) and were currently employed under
and Eren @cacLi® similar working conditions for at least 7 yr with similar
lifestyles in oncology and anaesthesia departments of

Department of Anaesthesiology and Reanimation, Ataturk . . - .
P Nig different hospitals in the city of Ankara, Turkey.

Training and Research Hospital, Minister of Health, Al th . had .
2Department of Toxicology, Faculty of Pharmacy, Marmara the operating rooms had active waste gas

University,*Department of Toxicology, Faculty of Pharmacy, scaver;gl_ng systems. Th% m_os';l commonlyﬂused
Gazi University andDepartment of Anaesthesiology and anaesthetics were nitrous oxide, isoflurane, sevoflurane

and desflurane. Antineoplastic drug handlers were using
gloves and masks during the preparation of the drugs
under a vertical flow safety cabinet for the last two years.
Cyclophosphamide, cisplatin, 5 fluorouracil, etoposide,
vinblastine, vincristine, bleomycine and doxorubicin were
the most commonly used antineoplastic drugs in the

The potential mutagenic/carcinogenic action of waste
anaesthetic gases and antineoplastic drugs inoncology department. The blood samples from the nurses

occupationally exposed human populations has beenVere taken on Friday’s.
previously reported in several studi®s Antineoplastic

agents discovered in the first two decades of cancercor?]et assay | for the alkali
therapy (1950 to 1970) largely interact with DNA or The standard protocol for the alkaline comet assay was

precursors, inhibiting the synthesis of DNA or causing followed for the lymphocytes of the subjects with minor

irreparable damage to DNA itsé&lf Considering the modifications.

mechanisms of the antineoplastic drugs that are used, i§|'de sc;ormg , i
is not surprising that many persons involved in health One hundred cells were analyzed using double slides

care, especially nurses, are worried about the healtt€" subject at 460magpnification, under a fluorescence
effects of these drugs. microscope (Zeiss, Germany). In this study each of 100

Experimental and epidemiological studies suggest thatce”S was assigned into 3 categories, NM (no migration),

genotoxic effects can arise from inhalation anaesthetics -M (I0W migration) and HM (high migration), depending
n the fraction of DNA pulled out into the tail under the

Due to their widespread use in operating rooms, there i59 P
b b 9 fluence of the electric field. The total comet score

a great concern that operating room personnel as well a ) cul p
patients might be at health risk from anaesth@tics TCS) per subject was calculated asN¥ (number o

The aim of the present study was to assess the possibl%ome'[S in category NM) +xLM (number of_comets in
genotoxic risk, by the alkaline comet assay, in the category LM) + ZHM (number of comets in category
peripheral blood lymphocytes of nurses who are handling™) s described by Collifis The overall score for

antineoplastic drugs or are exposed to waste anaesthetf?:aCh slid_e was therefore betwe_en 0 (undamaged),. and
200 (maximal damage). Analysis was performed blind
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ases.
g by one slide reader without knowledge of the subjects in
Materialsand Methods order to minimize variability due to subjective scorings.
Samples

Statistical analysis

The data were analyzed using the SPSS 16.0 program
for Windows. The differences among groups were
evaluated by ANOVA witlpost-hocTukey test. The Chi-
square test was used for categorical comparisons.
Variables were compared by using the Bonferroni-
Received Oct 18, 2008; Accepted Jan 20, 2009 corrected Mann Whitney U test within the groups.
Published online in J-NGE Mar 19, 2009 Correlation analysis was performed by using Pearson’s
Correspondence to: S. Izdes, Department of Anaesthesiology andr Spearman’s correlation teqt<0.05 was considered
Reanimation, Ataturk Training and Research Hospital, Bilkent statistically significant_
Ankara 06533, Turkey (e-mail: sevalizdes@yahoo.com)

The study was approved by our local ethics committee
and written informed consent was obtained from the
subjects after the aim of the study was fully explained.

Fifty-five blood donors, 19 healthy unexposed office
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Table 1. General characteristics of exposed groups and controls. Values are @Bgmin-max) or n (%)

Controls Anaesthesia nurses Nurses handling

(n=19) (n=17) antineoplastic drugs (n=19)
Age (yr) 33.5 +5.1 (26-48) 32.6 5.3 (25-45) 32.3 5.9 (25-45)
Sex (female/male) 17 (89.5) / 2 (10.5) 15 (89.5) / 2 (10.5) 17 (89.5)/ 2 (10.5)
Smoking habits 7 (36.8) /12 (63.1) 7 (41.2) /10 (58.8) 7 (36.8) /12 (63.2)
(nonsmoker/smoker)
Duration of exposure (yr) - 11.6 +4.2 11.3+4.2

(7-22) (7-20)

p>0.05, ANOVA withpost-hocTukey test or the Chi-square test were used.

Table2. Total comet scores (TCS)* of exposed groups and controls. Values are-188an

TCS* Controls Anaesthesia nurses (n=17) Nurses handling
antineoplastic drugs (n=19)

Smokers 6.91+ 3.47 (n=12) 19.% 5.7% (n=10) 19.25+ 4.93 (n=12)
Non-smokers 6.7% 2.81 (n=7) 17.6¢ 3.5 (n=7) 21.0+ 4.83 (n=7)
Total 6.84=+ 3.16 18.58+ 5.03 19.89+ 4.84

*TCS= OxNM (number of comets in category NM) «lIM (number of comets in category LM) «BM
(number of comets in category HM3.p<0.001 (compared to smokers in control groam<0.01 (compared to
non-smokers in control group),p<0.001 (compared to non-smokers in control grotigk:0.001 (compared to
control group). ANOVA withpost-hocTukey test or the Bonferroni-corrected Mann Whitney U test.

assay was significantly higher in the exposed gt®up
Recently, Sasaldt al reported increased levels of DNA
There were no significant differences in individual damage as detected by the comet assay in Japanese nurses
factors among the three groups>0.05) (Table 1).  handling antineoplastic drugs Previous studies in
Statistically significant differences were detected betweenTurkish nurses handling antineoplastic drugs reported
the control and exposed groups in terms of mean TCSpotential risk?14. In the present study, antineoplastic
(p<0.001) (Table 2). However, there were no statistically drug handlers were using gloves and masks during the
significant differences between the anaesthesia nurses angreparation of the drugs under a vertical flow safety
the nurses handling antineoplastic drygg)05). There  cabinet for the last two years. This period might be too
were no statistically significant correlations between DNA short for a total recovery in DNA damage which is also
damage and years of employment in both exposed groupsaffected by endogenous (e.g. genetic factors) and
Comet photographs representing no, low and highexogenous (e.g. antioxidant pool) factors. In 1991, we
migration from an occupationally exposed subject are observed a significantly increased frequency of sister
presented in Fig. 1. chromatid exchange (SCE) in 23 oncology nurses as
compared to a group of unexposed contfolé\lthough
the exposure levels were not evaluated, the present study
In accordance with the most of the studies performeddemonstrates that the nurses handling antineoplastic drugs
with the comet assay, our findings suggest thatare still at occupational health risk.
occupational exposures to antineoplastic drugs may Epidemiological studies have presented a controversial
induce DNA damage in nurses. Laffehal observed  picture about the occupational health risk of anaesthetics.
an increase in both the comet assay and the micronucleuRozgajet al noted significantly increased frequencies
(MN) test in nurses handling antineoplastic drugs, of chromosomal aberrations (CAs) and MN while
although statistical significance was only seen in the increased SCE frequency was not significant in personnel
comet ass&y In agreement with these results, Maluf & exposed to anaesthetic ga8esWiesneret al. found a
Erdtmann found no statistical significance between nurseshigher MN level in anaesthesiologists and nurses exposed
handling antineoplastic drugs and controls in terms of to high levels of halothane and isoflurane compared with
MN, whereas the DNA damage detected by the cometa control group. Chandrasekhagt al. reported a

Results

Discussion
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Fig. 1. Representative comet assays of cells with a) no migration, b) low migration, and c) high migration.

statistically significant increase in DNA damage as shownDNA strand breaks, alkali-labile sites and incomplete
by CA, MN and the comet assay in operating room excision repair sites. However, smoking is known to
personnel exposed to anaesthetic g&seslthough we induce DNA adducts that do not have a strong effect on
couldn’t evaluate the exposure levels to anaesthetic gasegomet assay paramet&¥s Considering the factors
our study points to an increase in DNA damage in discussed above, nonsignificant comet results between
anaesthesia nurses working in operating rooms withsmokers and nonsmokers in our study can mainly be
artificial ventilation and active scavenging systems. explained by the small sample size, low statistical power,
Using the comet assay, we previously demonstratedand the cigarette consumption of smokers (none of them
an elevated grade of DNA damage in operating roomwere heavy smokers20 cigarettes/day).
personnel exposed to waste anaesthetic gases in Ankara In conclusion, this study points to the potential risk of
in 19987. Recently, we examined the genoprotective DNA damage in nurses who are handling antineoplastic
role of Vit E and Vit C supplementation in technical drugs or are exposed to waste anaesthetic gases. Although
anaesthesiology staff working in operating theatres andmore research is needed to clarify the genotoxic risk due
found significantly higher levels of genotoxic damage to these occupational hazards, it is clear that further
before antioxidant treatméhtIn our previous study, none minimizing the exposure is needed in the studied
of the operating theatres had active waste gas scavenginigospitals. Precautions will help to reduce the health risks
systems and the DNA breakage observed in theof occupationally exposed personnel in the hospitals.
lymphocytes of the anaesthesiology staff was higher thanFurther study should include a better design using a larger
that of the nurses in the present study. Although theexposure group with measurement of the concentrations
working conditions were better in this study, significant of the hazardous agents.
differences were detected between the control and the
anaesthesia nurses in terms of their mean total comet Acknowledgments: We wish to thank all the nurses at
scores. Contamination of operating theaters with Ankara city hospitals and the controls who volunteered
anaesthetic gases is inevitable due to the probability ofto participate.
leaks from anaesthesia systems, release of gases througw -
expiration by patients, or in pediatric patients, anaesthesia erences
induction with masks, open anaesthesia circuits, and the 1) Wiesner G, Hoerauf K, Schroegendorfer K, Sobczynski
use of endotracheal tubes without cuffs. Even in operating P> Harth M, Reudiger HW. High-level, but not low-
theaters with proper ventilation and active waste gas V€l occupational exposure to inhaled anaesthetics is
scavenging systems, the exposure levels recommended associated with genotoxicity in the micronucleus assay.

) Anesth Analg 2001; 92: 118-22.
by NIOSH may not be achievéd Kopjar N, Garaj-Vrhovac V. Application of the alkaline

Our study as well as the majority of previously comet assay in human biomonitoring for genotoxicity:
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an effect of smoking on DNA migration in the comet antineoplastic drugs. Mutagenesis 2001; 16: 71-8.

assay, while some studies indicate such an éffect 3) Sharbel WM, Erdtmann B. Follow-up study of the
Various explanations for the reported discrepancies have  genetic damage in lymphocytes of pharmacists and
been proposed, including the power of the statistical nurses handling antineoplastic drugs evaluated by
analysis and also seasonal and regional differences. Itis  cytokinesis-block micronuclei analysis and single cell
suggested that the major problems are the types of the gel electr_ophore5|s assay. Mutat Res 2000; 471.: 21—_7.
damage detected by the alkaline comet assay which are?) Calabresi P, Chabner BA. Chemotherapy of neoplastic
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