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Abstract
The comet assay utilizes single-cell gel electrophoresis for the detection of DNA strand
breaks in the nuclei of cells isolated from a variety of animal tissues. It is used as part of
the genetic toxicology battery of tests to identify potential genotoxic compounds in preclinical research. Various target organs may be assessed for genotoxic analysis as
required by the nature of the studied test item, target tissue, dosing method and
metabolism. Here we detail the implementation of the comet assay in eight target organs or
tissues of rats for the purpose of in vivo genotoxicity assessment.
Two groups of Sprague-Dawley rats were treated, in six independent replicates at 24 hours
intervals of each other. In each replicate, the first group of animals was treated twice by
oral gavage with ethyl methanesulphonate (EMS) at 200 mg/kg and the second group of
animals treated with water by the same route. Tissues were collected (liver, stomach,
kidney and skin in the first three replicates; and brain, spleen, lung and bladder in the last
three replicates) in mincing buffer. Single cell suspensions were prepared, embedded in
agarose on glass slides, lysed, and then subjected to alkaline unwinding and
electrophoresis. The migrated DNA slides were then randomized, and stained with ethidium
bromide before scoring. The DNA migration was measured with Comet Assay IV
(Perceptive Instruments) scoring system and % DNA intensity was compared between
groups within each replicate.

pre-clinical research. Various target organs may be assessed for genotoxic analysis as required by the nature of the studied
test item, target tissue, dosing method and metabolism. Here we detail the implementation of the comet assay in eight target
organs or tissues of rats for the purpose of in vivo genotoxicity assessment 1.

Experimental Design

Results and Discussions
The mean % of DNA intensity calculated in the vehicle and positive controls in each
organ are respectively: liver 7.1% and 33.2%, stomach 7.6% and 33.4%, skin
11.9% and 38.9%, in the kidney 6.6% and 33.3%, in the lung 6.2% and 36.0%, in
the bladder 8.1% and 36.1%, in the spleen 7.6% and 35.0%, and the brain 7.6%
and 35.5%.

Six independent replicates of Sprague-Dawley rats were treated at 24 hours intervals of each other. Each replicate contains
two groups with 3 animals in each group. The first group was treated twice by oral gavage with ethyl methanesulphonate
(EMS) at 200 mg/kg and the second group was treated with water by the same route. Tissues were collected (liver, stomach,
kidney and skin in the first three replicates; and brain, spleen, lung and bladder in the last three replicates) in mincing buffer.
Single cell suspensions were prepared, embedded in agarose on glass slides, lysed, and then subjected to alkaline unwinding
and electrophoresis. The migrated DNA slides were then randomized, and stained with ethidium bromide before scoring 2 and 3.
The DNA migration was measured with Comet Assay IV (Perceptive Instruments) scoring system and % DNA intensity was
compared between groups within each replicate.

Overall, the % DNA intensity obtained with vehicle controls ranged from 6.2% to
11.9% and the positive controls from 33.2% to 38.9%. The difference between the
two groups in each organ was statistically significant (p<0.01).

The mean percentage values of DNA intensity obtained in this study were significantly
increased (p<0.01) between negative (water) controls (from 6.2% to 11.9%) and EMStreated tissues (from 33.2% to 38.9%). More specifically, DNA intensity increased in the
liver from 7.1% to 33.2%, in the lung from 6.2% to 36.0%, in the stomach from 7.6% to
33.4%, in the kidney from 6.6% to 33.3%, in the brain from 7.6% to 35.5%, in the skin from
11.9% to 38.9%, in the bladder from 8.1% to 36.1% and in the spleen from 7.6% to 35.0%.
The procedures used in this study are reliable and the organs selected are sensitive to
genotoxic compounds such as EMS at 200 mg/mL which induced positive response in all
these organs.

Conclusion
Objective
The procedures used in this study are reliable and reproducible. The organs
selected are sensitive to genotoxic compounds such as EMS at 200 mg/mL which
induced positive response in all organs tested.

The objective of this work was to develop at ITR Laboratories Inc. the comet assay in
different organs that could be considered as first site of contact for a variety of
administration routes.
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