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syngenta
Use of the Comet Assay for Human
Risk Assessment.

A case study in the gastro-i
tract.

Fhilip Clay
Syngenta CTL

«Agcidental exposurs or operator exposure to chemicals can lead to site
of coniact toxicity.

“Standard in vive Genstic Toxicity tests detect systemic effects
= UDS - liver
= Micronucieus — bone marrow, blood
= Cytogenetics — blood
«i11 vive comet assay can measure genotoxdcity in site of contact tissues
« Skin
« Respiratory tract (nasal tissue, lung, elo)
= Gastro-intestingl fract {stomach, intesting, olc)

“Measurement of genotoxdc effects in a relevant tissue

syngenta
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« Folopst:
» phihalimide fungicide
= Widely used in commercial agriculiure on food and off crops

~Potential for operator exposure during application and ingestion from
residues on food crops. Possible sxposure of G tract

sLifetime studies in mice show adenocarginomas in the duodenum

~Mechanistic studies show proliferative changes in the orypi region of
the ducdenum

= Slam cells
» Cell division
Cells specifically from the crypt region of interest when Investigating

the possible genotoxic origin of the tumours as part of the human health
risk assessment

[

syngenta

“investigate genotoxic origin of duodenal tumours

Develop methods to sample predominantly crypt celis

Viflus

Crypt

4 syngenta

syngenta
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Duodenum

Trim edges
Open
longitudinally

som

= Histology

Scrape
off villi

Singte cell
suspension

Comet slides

syngenta

Crypt cells missing - unacceptable
The tissue has been over scraped and
the crypts removed as well as the villi

Villi mainly absent — ideal

The majority of the villi have been removed and
the crypts remain intact

Vilii partially absent — acceptable

Some villi remain intact; there will be some contarination of the
Sample with villus cells. Animals from this category were only used
if sufficient animals showing villi mainly absent were not available

syngenta

syngenta




-Folpet induced adenocarcinomas associated with continued
profiferative pressure due to irritation and loss of villl

Need to demonstrate that any effects in Comet assay not
caused by similar tissue toxicily

Cysteamine {3 x 250 my/kyg) caused similar pathological
changes in ducdenum ~ non genotoxic

Effects of cysteamine investigated in Comet assay

~4

&
syngenta

Cysteamine Comet Assay in Mouse Duodenal Crypt Cells

Frequency 106

Postive control**
Tail Moment

¥7 3 x 250mg/kg cysteamine
Vehicle control

syngenta

- syngenta
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001 mice -~ consistency with oncogenicity study

Females — slightly more sensitive in oncogenicity study

Dose levels (2000 mglkg and 1000 mgikg) based on
absence of adverse clinical and pathological effects in
dose ranging

“Concurrent vehicle and positive control groups
-2 sampling times {2 and 8 hours post dose;

-8 animais per group dosed, 4 per group showing optimal
villus removal selected for analysis

50 cells/slide, 3 slides per animal analysed

9 syngenta

Dose No. of | No. of cells Mean % tail
Treatment (mg/kg) | Animals scored DNA
2 hours sampling time
1% CMC 10mi/kg 4 435 0.93 + 0.47
Folpet 1000 4 600 0.81+0.11
Folpet 2000 4 568 1.53+0.82
MNU 100 4 538 54.75%* + 8.02
6 hours sampling time
1% CMC 10ml/kg 4 439 0.85+0.44
Folpet 1000 4 600 0.72+0.19
Folpet 2000 4 471 1.11+0.62
MNU 100 4 373 36.84%* +£7.20
10 syngenta
&
- syngenta




Folpet Comet Assay in Mouse Duodenal Crypt Cells

Frequency

Positive control** (6 hour)
2000mg/kg Folpet (6 hour)
1000mg/kg Folpet (6 hour)
Vehicle control (6 hour)

Postive control** (2 hour)

2000mg/kg Folpet (2 hour)

1000mg/kg Folpet {2 hour)

Vehicle control {2 hour)

&
11 syngents

Tall Moment

‘The testing of negative {cysteamine} and positive {MNNG,
MNU) controls in these experimentis demonstrated that the
technigues used are not compromised by the testing of
chemicals which can cause pathological damage to the tissue
examined and also the abilily of the technigues to deltect
genotoxic chemicals

Folpet does not induce DNA damage (as measured by Comet
formation) in the mouse duodenum in vivo

‘These data are consistent with the conclusion that the
duodenal tumours seen in the oncogenicily studies on Folpet
are non-genotoxic in origin and support the favourable human
risk assessment based on these, and other, information

12 syngenta

- syngenta
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Effects of a chemical with an aldehyde type structure
investigaied in the mouse fore-stomach

HOO
ot

E

»Aldehyde type structures associated with tumour formation in
mouse fore-stomach in fifetime oncogenicity studies

Fogitive response in the in vitro cytogenetics assay

Male B,C,F, milce, single oral dose, 800 mg/kg (MTD) and 400
mglkg. Sampled 2 and 16 hours post dose

13 5yng§§enta

3 3 9,
Treatment Dose Group Mean Tail Intensity+ SD (%)
2 hours 16 hours
Vehicle Control 10 ml/kg 43109 4.5+1.2
Test substance 400 mg/kg 7.7%£2.5 5.7£1.3
Test substance 800 mg/kg 9.5+7.8 6.1+2.7
Positive Control 100 mg/kg 65.0%%+10.4 38.8%%+53

All values based on 4 animals/group

SD = standard deviation

* = statistically significant by Student’s T-Test, P <0.05
** = statistically significant by Student’s T-Test, P <0.01

14 syngenta
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Conirol ~ 2 hour Control — 16 hour

TR Yy B e R I

Treated ~ 2 hour ) Treated — 16 hour

AR L E APV S AN PAA TP D P s
oty ey

15 syngenta

Dose related incrpases in tell intensity at the 2 hour sampling ime,

«  Statistical significance at the lower dose level
“increases in {ail intensity at the 1€ hour sampling time.

+  Bmaller than those seen at the 2 hour sampling time and not
statistically significant. Dose related and consistent with the
effects seen at the 2 hour sampling time

LHstribution of tall infensities for individual cells within freatment
groups shows clear differences between vehicle and test substance
ireated groups at both sampling times. Much more marked stthe 2
hour sambpling time.

Also considered - other parameters, published data for fore-
stomach, robust MTD

Conciuded to be a weak positive effect .
16 syngenta




Can be performed in {(aimost) any lissue

<Tissue examinad can be:
»  Relavant o human exposive

o Relevant to effects seen in experimantal animals

Valuable in human risk assessment

17
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*SPONSOrs

o Bakhteshim Chemical Works Lid

« Emma Goodhead
«  Ranbir Axnf
»  Katie Wood
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The End

syngenta
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Animal Crypt eells Villi Mainly Villi Partially Villi Mainly
Number missing Absent absent present

1 T

2 0

= selected for anajysis

syngenta

syngenta




CASE STUDY 2 -

Sensitivity of the alkaline Comet Assay
to buffer temperature during unwinding
~and electrophoresis

>
-

Escobar Patricia, Do Chuong and Joseph Michael
Genetic Toxicology Department
BioReliance, Invitrogen BioServices

= Definition

= Methodology

=  Study Designs

= Results — Case Study

& invitrogen

Invitrogen Proprietary & Confidential
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Comet Assay

Single Cell Gel Electrophoresis

Micro-electrophoretic technique which detects
DNA damage and repair in individual cells

Assay based upon the ability of denatured,
cleaved DNA fragments to migrate out of the
cell under the influence of an electric field

&invilrogen __

invitrogen Proprietary & Confidential

Comet Assay

Ostling and Johanson (1984), microgel
electrophoresis technique pH 8

Singh et al. (1988), microgel technique alkaline
conditions (pH >13)

Sinvilrogen ___

invitrogen Proprietary & Confidential
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Comet Assay

Under alkaline condition can detect DNA double-
strand breaks, single-strand breaks and/or strand
breaks induced by alkali-labile sites

Levels of DNA damage is correlated to the length
and amount of fragmented DNA that migrates
outside the cell nucleus (comet tail)

&invitrogen

Invitrogen Proprietary & Confidential

Advantages

Almost any eukaryotic cell population can be used
(different animal tissues)

Data collection at the level of individual cells, giving
information on intercellular distribution of DNA

damage and repair

Small number of cells are required (i.e. 10,000-
500,000)

&invitrogen .

Invitrogen Proprietary & Confidential
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Why do Comet Assay?

» Genotoxic mechanism

* Analyze possible target organ genotoxicity

+ Support carcinogenicity risk evaluation

&inviirogen

Invitrogen Proprietary & Confidential

Why do Comet Assay?

* Investigate the in vivo relevance to positive in
vitro genotoxicity |

» Elucidate contribution of genotoxicity to tumor
development and target organ-specific
gentotoxicity.

&invitrogen ___

Invitrogen Proprietary & Confidential
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&invilrogen

g
invitrogen Proprietary & Confidential
' 7
in vivo r‘/ {
Celi /
Mz’"”:? suspension //
. 4 . 4
e B o0s% LMPA/?
Viability
:r Lysis
i Solution
l _Dehydrate A
Neutratization / B
MAGE
Buffer (pH 7) ANAYZER
Stain
1 Givitrogen .

Invitrogen Proprietary & Confidential
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Skin

Bladder

Colon
Lung

Bone Marrow
Peripheral Blood
Lymphocytes

Liver Stomach

&invitrogen

Invitrogen Proprietary & Confidential

Cell Suspension
Mincing = Liver, Lung, Kidney
Scraping = Stomach, Colon, Bladder

Aspiration > Bone Marrow, Periphefal blood

Enzymatic Digestion = Skin

&invitrogen

Invitrogen Proprietary & Confidential
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Comet Assay
‘ in vivo ‘ /‘4

/

.. Cell i

“"L'T;? suspension //

) 7
7 0.5% LMPA f¥
S
2 /
Viability ...,
[P——
Room Temperature Lysis
o . at least 24 hou
or 2-8°C " Solution  (8t1east 24 hours)
Unwinding & Electrophoresis 1
(20 min /30 min) ¥
i
il
H ;7],
i behydrate .. m
Store
Neutralization !
- GE
Buffer {pH 7) ANALYZER

(Comet IV, v 4.11,
perceptive instruments)
(Sybr Gold™) e
12 : &invitrogen

Invitrogen Proprietary & Confidential

Tail Length

DNA migration length from center of the
head to Smallest detectable fragment

% Tail Migration

Head Tall Amount of DNA fragments in the tail

Olive Tail Moment

[(% Tail migration) vs. (tail length)]

Tail Migration

Taif migration

DNA migration length from the edge of the
head to Smallest detectable fragment

" Girwvitrogen

Invitrogen Proprietary & Confidential




EXPERIMENTAL DESIGN

&invitrogen'

invitrogen Proprietary & Confidential

6 males mice per group

= Three Test Compounds

= Positive and vehicle controls
= QOral gavage administration
= Collection time 3 hours

= Tissues-> Liver & Bladder

dinvitrogen

invitrogen Proprietary & Confidential






