o > A 6 WEEK INHALATION PROTOCOL TO MEASURE CIGARETTE SMOKE INDUCED
i DAMAGE IN THE RAT LUNG BY EX VIVO COMET AND HISTOPATHOLOGICAL ANALYSIS
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AlM
To develop a 6 week sub-chronic rat inhalation
protocol, with an ex vivo genotoxicity endpoint,
which aims to reduce & refine animal use.
INTRODUCTION
+ Guidelines for the provision of data for genotoxicity in
mammalian cells have been re-defined identifying that an ex vivo
study undertaken at the same time as in vivo work is preferable
to a second in vitro study in mammalian celis™?
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target of cigarette smoke (CS) exposure in the lung

* A 6 week inhalation study protocol will enable data to be
mhﬁkmmwfddylndmy,_ ide sufficient i

British A (BAT) to support the use of an
ingredient or cigarette

* 90 day inhalation studies would be required when needed for
regulatory purposes

METHODS

“ Inhalation protocol
 Speague Dawley rats (9 wk) wore supplied by Charles River Laboratories
M = 10 female & 10 male rats were exposed to 0.6 mgfL CS from 3R4F referance
cigareftes (University of Kentucky) or sham alr for & waoks
¥ Exposure (Monday 1o Friday) was for 1 or 2 h (1 hinterval between CS exposure)
< Lung lobes wene processed for AEC 11 isclation (nght) or histopathology (left)
** Isolation of AEC Il
< AEC Il were isolated from the right lung lobe using published methods™S with some
modifications:
perfused B x with 0.15 M MaCl (3 x 4°C & 3 x 37°C)
filled with Trypsin solution (prepared according 1o body weight, 1.25 %/kg) &
incubated at 37°C for 15 min
parenchyma were cut to 1 mm and filtered through a 150 pm nylon filter (4°C)
trypan blue dye with a b chamber mmlty
* Identification of AEC Il by Alkali hospk

+ lsolated cells were centrifuged for 5 minutes. itﬂﬁ % ) using a Cylospin [‘I"he:ma
Scientific) & slides dried at room temperature (RT) for =15 hours

Slides wore incubated with Alialine asp y %%, washed
with dH,0 & ined with 1% reen

“ Celis were counted using light oy (x1000) & AEC Il caleut

“* Histopathology

< Left lung lobes were instiled and stored submerged in ethanol glyceral acetic acid
formaldahyde solution (EGAFS) for 48 h. Tollowed by 70 % ethanol until processing
* Longitudinal pala!'ln seclions at main bronchus were prepared & stained with

ic acid Schiff's reagant
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« Alkaline and Modified Alkaline Comet assay procedure
Comet positive control: AEC |l solated from sham exposed rats wene incubated with
750 pM mathyl methanesulionate (MMS) for 1 h at 37%C

< Coll sample proparation: ~20.000-100,000 cells were resuspended in 0 6 % low
melting.

int aganose

+ Lysis: Stides were placed in Lysis buffer (2.5 M NaCl, 100 mM EDTA, 10 mM Trizma,
0.2 M NaOH, DMSO & 1% Triton X-100. pH 10)for 24 hat 5°C 2 3

* Wash: Slides were rinsed (3 x 5 min} with 4°C Enzyme reaction buffer (ERB, 40 mM
HEPES, 0.1 M KCI. 0.5 mM EDTA, 0.2 mgimL BSA. pH 8) at RT

« Enzyme incubation (Modified Alkaline Comet assay only): Slides were Incubated
for 45 min, GIWWFPG[NM England BioLabs®) diuted 1:5.000 in ERB

< Alkaline of sidas with Electrophorasis
buffer (1 mM EDTA, 300 MM NaOH, pH >13, 4°C) within the electrophoresis tank
(Thistie Scientific, pre-cooled, 4°C) for 5 min al RT, Electrophoresis, 20 min, 25
constant volts at RT

‘ jon: ~3.5 mL of buffer (0.4 M Trizma, pH 7.5) per slide
“ Fixation & visualisation: Slides wore air dried for approximately 24h at RT & 20 uL of
VECTASHIELD Medium ing DAP1 {Vector Lab inc.) applied
- Statistical analysis
Comot
7 ~100 weare a 20x & % 1ail imerssity (T1) recorded

using Comet Assay IV image analysis software (Perceplive Instruments)
Mean Tl & standard deviation (SD) were & values analysed using a

analysis app

¥ Seml—qunrmlamne saverity scores (1-5, 0 not chserved) were determined blind by light

HETOSEopY
+ Data were analysed using the Cochran-Mantol-Haenzel {CMH) test

RESULTS

AEC Il purity & Comet
“ The % AEC Il in Iung lysate was 56.3 -63.0 %
v AEC Il viability was 99.2 - 99.8 %
* Mean % tail DNA (£ SD) were increased following 1 hand 2 h
3R4F CS exposure (Table 1 and Figure 1).
“ There was no difference in % tail DNA between 1and 2h CS

exposure

Hisiopathology

v Gaoblet cells, unpig d phages & pig ted
macrophages (Figure 2) were i d g exp to
1h 3R4F CS or 2h BRAF CS (Table 2)

v Ungi and p 4 5
significantly higher fullowlng 2h 3R4F CS exposure when
compared to 1h 3R4F CS (Table 2)

Modified Alicaline
Comet assay

Exposurs Alkaline Comad

Table 1: The level of sham
alr and CS induced DNA

DMA damage -

! damage as measurod by
Sham sir LIE%NeTH 858 % & 16.50 the Alkaline Comet assay
WRAFCS=1h 1343 % 0 1454 HIE% 0BT & Alkaline Comet

IM £5-2h 1083 % o 1620 084 % & 1756 assay. Values: Mean £ SD.

www.vivotecnia.com

Corresponding author:
Annette_Dalrymple@bat.com

A Bpowof
..
i as
" -
c w pau e 22 %’
* 1 T k w
» % »
s 5 o S nn
Sham air R4F-1h IRF-2h Sham abr IRAF-1h IMAF-2h
O ...—'.:
. R
= PP al
T, Gy
< + a
A
®

Soveal
Bhaen sir IRAF-1h IR4F-2h Sham air IREF-1h 3IR4F-2h

Figure 1: DNA damage, as measure by the Alkaline Comet assay and Modified
Alkaline Comet assay in AEC Il isolated from the right lung lobe after & woek sham alr
or CS exposure (1 or 2 h 3R4F). A & C: Bar charts (Mean £ SD of TI), B & D: Scatter
plots (Individual log-transformed TI). +++ p<0.001

Tabie 2:

in the left lung N ::::’:‘i":"
) section from
| Sham air (A} & 2h
C5 (B) oxposod
T s
oo pigmented
054014 mmm.’
v Magnification 20x
0002

CONCLUSIONS

* We have developed methods for AEC ll isolation & the ex vivo
Comet assay which may have potential use fo determine DNA
damage resulting from CS exposure

“Thep § developed reduced animal !
separate lobes were used for Comet or

* This supports a strategy for the reduction & refinement of animal
use in product testing
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