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Dear Mr. Sherlock, FYI-99-001348

thank you for your letter of June 2, 1995 concerning our 90-day inhalation
study in rats. I would like to inform you that you may he re-
port's findings in the EPA's public docket, however, it should be mentioned
that the study has been performed on behalf of the BG Chemie (Employment Ac-

cidant Incurance Fund for the Chemical anincfv‘u\ in Hn-lrin]hprn/ 2rmany under

its "Programme for the Prevention of Health Hazards Caused by Industrial
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This is in refereizce tr a 1995 voluntary FYT (For Your Informat.on) submission from BG
Chemie to USEPA on a 30-day toxicity sudy of methacrolein in s and other studies. This
voluntary submission consists of a January 30, 1995 letter from H. .~ Dr. Huber with attachments
to Mr. Charlie Auer and a 6/26/95 letter from Frau Dr. Beth to Mr. cott Sherlock. In the first
letter, it was stated that this report was for FPA’s internal use and should not be published. Tle
entire submission, including several other studies on acrolein or methacrolcin, was therefore
treated as proprietary confidential business information {CBI) under the Toxics Substances
Control Act. In addition to the 30-day study, the submission contains studies on acute toxicity
and repeated dose toxicity in rats and mice, genotoxicity studies, a pathc gy report of a lifetime
saudy in rats, a report on Henry’s Law Constant and an insecticide efficac; study in fleas. Except
for the 13-week and 2-week inhalation toxicity studies, all of the other studies in thus submission
were prepared for sponsors other than BG Chemie.

We are asking, now that more than five years have el~psed from the time BG Chemie submitted
these studies, if you wish to maintain your CBI cleim dr to discontinue it? If discontinued,
USEPA will place the reports from this submission in the OPP [" Public Docket so that the data
may be publicly available. USEPA would therefore be publicizing these data, but still with no
intention of publishing them in a scientific journal or elsewhere.

Sincerely,

Rich Hefter
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Dr. Huber

BG Chemie

Postfach 10 14 80

69004 hKeidelberyg, Germany
“thacrolein (78--85-3) ({B.G.
1995,

Re: ¥
January 30,
Dear Br. Huber:

You Adirected the above study to Dr.
requested that the Agency "not pullish it in
journel."™ while the Agency has no desire to
report, we wou.d be interested in placing it
docket and possibly summarizing the report’s
this be possible?

Study directed to

CFFICE OF
PREVENTION PESTICIDES AND
TOXIC SUBSTANCES

PA

b

Auer in January and

a scientific
actually publish the
in the EPA’‘s public
findings. Would

(= S

Please telephone me at 202,/260-1536 or write to me =at:

USEPA, Mail Code 7404
401 M Street, Sw,
Washington, DC 20460

Thank you for your attention to this.

Very truly vyours,

Scott M. Sheriock
Attorney Advisor

Information Management Division

Charlie Auer

[

» Recycied/Recyclable
Printed with Soy:-Canoiz Ink on paper that
coriaies uwt feast 50%, recvcled fiber
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Herrn Director
Pr. C.M. Auer

Chemical Control Division 89115 Heidelberg
Environmental Protection Kurfursten-Aniage 52~ 401
Agency Telefon(DB224Y523 =~ oder5230
401 M Street S.W.
Washington D.C. 20460 Bearbeiter
Herr Dr. Huber
USA
thr Zeichen Ihre Nachricht vom lér:ser Zeichen TW“\
itte stets angeben! -
_ | r.HU/HSCR-Tgh. -iir. 66 (30.01.1995

. RuU
630.6/052-1.2.1 T

No. 108 methacrolein (78-85-3)

Dear Dr. Auer,

please find attached the complete report of the 13-week inhalation toxicity
study with methacrolein. This veport is for EPA's internal use and should

—— not be published in a scientific journal. If there is interest on the report
of a third party we ask you to forward the inquiry to us.

Best regards.

Yours sincerely
Lziter des Bereiches Pravention

— Im Auftrag
Dr. Huber
Telegramm-Anschiift »Chepnehaus. Fernschrabei 46182840
Barken: Dresdner 3ank AG. Meidetberg Nr < 6 LI6

Postbank. arls!






" al

i Y 5 \
\
o ) I\ /
, K
' y

AARARRARARN
DO
\ 4§\ ) / e

13-WEEK INHALATION
TOXICITY STUDY IN RATS

|HRC]) Report
Huntingdon
Research
Centre

o

<
=%




W
=
'

CONFIDENTIAL

BGH 50/932334

METHACROLEIN (B.G. No. 198)
13-WEEK INBALATION TOXICITY STUDY IN RATS

Spousor

BG Chemi-,
Kurfiirsten-Aniage 62,
69115 Heidelberg,
GERMANY.

Sponsor’s representative

Dr. Huber

Sponsor's mwonitoring scientist
Dr. H.I. Klimisch,

BASF AG,

Abteilung Toxikelogie,

ZNT-Z 470,

67506 Tutwigshafen,
GERMANY,

* utingdon Research Cenire Lo,
£ Lox 2,

Huntingdon,

Cambridgeshiie,

FE18 6ES,

ENGLAND

eport 1ssued 1 November 1994

[7.¢]

Page | of 4C



we)
-
oo

BGH 50/932334

CONTENTS
Page

TITLEPAGE .. ... .. ... ... . . 1
CONTENTS . ... ... 2
COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARDS ... .. 6
QUALITY ASSURANCE STATEMENTS . ................. ... . 7
RESPONSIBLEPERSONNEL . . .. ..... ........ ... .. .. ... .. 9
SUMMARY ... o 11
INTRODUCTION .. ....... ... .. ... ... . . . .. . . . ... . 14
ANIMALS AND MANAGEMENT

Anmimals .. ... ..o 15

Accommodation . .............. ... ... . ... . ... ... . 16

Diet . ... .. 16
TEST SUBSTANCE AND ADMINISTRATION

Testsubstance .. ......... ... . ... .. ... . .. . ... ... 18

Administration ... ... ... 19
EXPOSURE SYSTEM AND PROCEDURE

Test atmosphere generation . .. ... ... ... .. .. . .. .. .. .. . 20

Exposure chambers . .. ... ... 2

Procedure . ... ... .. ... ... 21

Target concentrations . .. .. ... ... ... ... ... ... 21

(%)



of v
(o)

S

2GH £9/932334

EXPOSURE CHAMBER CONDITIONS

Chamber analysed atmosphere ~onc._.«174 . -

methacrolein . ... ... . .. e
Nominal concentration . .. . .. e e
Chamber spatial distributioxnr . . . . | . e
Chamber airflow . . . . ... .. Ce e
Chamber pressure . . ... .. e
Chamber temperature and rela: ve b~ idiey . ... .. . . .

CLINICAL OBSERVATIONS

Clinical signs . . .. .... .. .. ...

Bodyweight . . ... ... .. . o e
Food consumption . ... ... .. ... . . . e
Ophthaimoscopy . .. .. . . .. . _ C

LABORATORY INVESTIGATIONS

Haematology ... ........ . ... ... . .. e
Biochemistry . .. ...... ... ... ... ... .. . ..

TERMINAL STUDIES

Sacrifice . ... ... L
Macroscopic pathology and organ weight anaivsis . . . .. .. ... . ..
Fixation of tissues . . ... ... ... ...

STATISTICAL ANALYSIS ... ... ... ... . ... . . . .. ..

REFERENCES . . ... .. .

L3

Fazge

AR NG
trd

b2
N Ly

g
Fory
29

~



-3
>

Cn

BGH 50/932334

Page
FESULTS
Chambher atmosphere conditions
Aualysed concentrations of methacrolein . . . ... ... ... ..... .. .. 32
Nominal concentrations of methacrolein . . . .. ... ... ... ... .. .. 32
Chamlber temperature and relative humidity . ... ..... .. .. ... 33
Clinical observations
Mortality . . . ... 33
Chnieal sigms .. ... 33
Bodyweight . . ... ..., 33
Feod carsumption .. ....... ... ... .. ... 34
Cputhaimoscopy . . .« . oo i it 34
L aborarory investizations
Flaesmatology ... .. ... ... ... 34
Biechemistry ... ... ... ... . ... .., 35
Termwiuzai vtodics
Macroscepic pathology . .. .. . L 36
Organwaights . .. ... ... .. . 36
Microscopic pathology . .. .. .. ... ... 37
Troeument-related changes . . ..... ... ... ... ... ......... .. 37
Incidental changes .. .............. ... ... ... ... ... .... 37
DiSCUSSION AND CONCLUSION . . ...... ............ ... 39
FIGURES
I Viopourgenerator . .. . ........ .. ... ... . 40
2. EXpOSUre SYStem . . . . ... .. ... i 41
3 Location of sample ports on exposure chambers . . . ... ... ... ..... 42
Bodyweights - groupmean values . . ... ..... ... .. ... ...... 43
5. Food consumption - group mean cumulative values . . . ... ......... 44
TAVLES
1. £.<posure mean analysed concentration of methacrolein . .. ... ... ... 45
Z Morminal concentration of methacrolein . ... .................. 47
3, ¢rnesare mean chamber temperature and relative humidity . . .. .. .. .. 50
& Beayweiahts - grour mean values . .. ... ... L. ..., 53
I i>od consummtior - group —ean values . ... ... ... L. L. L. 54
5. Haematology - group moan afues . ... ... ... ... ... ... ... 55
! Biochemistry - group mean values . ... ... ... RIS
X{a-o). Marcyoscopic pathology incsdence summary . . ... ... L. L. 38
Siat.,.  Tgan weights - group mean valwes ... L. L. 2
" H{ae). Mifsseopic pathology inciferce summary ... 66



;

e

]

S

BG

APPENDICES

1. Composition and quality assurance 2:pects of diet

and drinking water . . . . ... ... ... ... ... ... ...

2. Method of analysis for methacrolein . .. ... ... .. ... . ... .. ..

3. Purity and stability analysis of methacrolein . .. ... .. ... ... . .. . .

4, Chamber spatial distribution of methacrolein . . . . .. ... ... .. ... ..

5. Chamber concentration of methacrolein . . . ... ... ... ... .. . . . .

6. Individual clinical signs . . .. ... .. ... .. .. . . ... . ... ... . .

7. Bodyweights - individual values . . ... ... ... .. ...

g. Food consumption - cage mean values . . . . .. ... .. .. .. ..

9. Haematology - individual valves . ... ... ... ... . . .. . . . .
10. Biochemistry - individual values . ... .. ... ... .. . .
11(a-b). Organ weights - individual valves .. .. ... . .. . S
12. Patbology - individual findings . .. ... ... ... . ... . . .
13. Protocol and protocol amendments . . . ... .. ... ... ... .
ANNEX Methacrolein (B.G. No. 108) two-week repeat dose preliminary

inhalation toxicity study in rats (HRC Schedule no. BGH 40/920648 J

78

81

84
106
107
120
124
140
142
146
150
156
295

[¥8]
)



BGH 50/932334
COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARDS

The study described in this report was conducted in compliance with the following Good Laboratory
Practice standards and I consider the data generated to be valid.

Good Laboratory Practice, The United Kingdom Compliance Programme, Department
of Health & Sccial Security 1986 and subsequent revision, Department of Health 1989.

EC Council Directive, 87/18 EEC of 18 December 1986, (No. L 15/29).

Good Laboratory Practice in the testing of Chemicals OECD, ISBN 92-64-12367-9, Paris
1982, subsequently republished OECD Environment Monograph No. 45, 1992.

United States Environmental Protection Agenzy, (TSCA), Title 40 Code of Federal
Regulations Part 792, Federal Register, 29 November 1983 and subsequent amendment
Federal Register 17 August 1989.

Japan Ministry of International Trade and Industry, Directive 31 March 1984 (Kanpogyo
No. 39 Environmental Agency, Kikyoku No. 85 MITD).

At the time of analysis, Reading Scientific Services Ltd was not part of the UK (DOH) GLP
monitoring program.

&
\\//W (‘ % | ot Mowelor (996

Derek W. Coombs, B.Sc., Date
Study Director,
Huntingdon Research Centre Ltd.
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QUALITY ASSURANCE STATEMENT

This report of study BGX 50, excluding Appendix 2, has been audited by the Huntingdon Research
Centre Quality Assurance Department. The methods, practices and procedures reported herein are
an accurate description of those employed at HRC during the course of the study. Observations and
results presented in this final report form a true and accurate representation of the raw data generated
during the conduct of the study at HRC.

Date of reporting audit findings to the

Study Director and HHRC Management 14 February 94
[(,11 ;g(&’% Q? ¢ C/é"ln:»c_-” Vg
G.R. Keeble,

Systems Compliance Auditor,
Department of Quality Assurance,
Huntingdon Research Centre Ltd.
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QUALITY ASSURANCE STATEMENT

Inspecticns were made by the Guality Assurance Departmext of various phases of the study RGH 50
as conducted at HRC and described in this report. The dates on which the inspections were made and

the dates on which findings we:= reported to the Study Director and to HRC Management are given
below.

Phase of Study Date of Inspection Date of Reporting

Protocol Review - 14 April 93
Pre-experimental Period 28§ April 93 30 April 93
Experimental Period I3 - 14 May 93 14 May 93
19 May 93 20 May 93
8 July 93 9 July 93
26 - 30 July 93 30 July 93

18 August 93 19 August 33

27 August 93 31 August 93

.. Knte 27 Odbes gy

G.R. Keseble,

Systems Compliance Auditor,
Department of Quality Assurance,
Huntingdon Research Centre Ltd.
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We the undersigned, hereby declare that the work was performed under our supervision according

to the procedures herein described, and that this report provides a correct and faithful record of the
results obtained.

/N

\ ~

Derek W. Cooinbs, B.Sc.,
Study Director,
Division of Toxicology.

[ .

e —
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enny, B.Sc. (Hons)
Stud} Supervisor,
Division of Toxicology.

D) Tl

David Crook, B.Sc. (Hons.), Ph.D.,

£ +
Head of nanaﬂmnnf of Clinieal Pathu{vs}.

William A. Gibson, B.Sc., TMedical Sciences),
Pathologist - Post Mo*tem Room,
Department of Pathology.
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David J. Lewis, B.Sc., Ph.D., M.L.Biol., M.R.C.Path,,
Deputy Head,
Department of Pathology.
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SUMMARY
Test substance: Methacrolein.
Test animals: Aibino rats - Cri: CD®(SD)BR Sprague-Dawiey
strain.
Route of administration: Whole-body exposure to an atmosphere containing

the vapour of the test substance.

Duration: Six hours a day, five days a week, for 13 weeks.

Exposure levels.

Group Designation Chamber Number of |
concentration {ppm) animals

Target Analysed | Males Females

i Alr control - 20*
2 Low concentration 1 {.0 10
3 Intermediate concentration 5 4.9 0
4 High concentration 15 15.3 20*
* 10 animals of each sex were further observed for a 4-week ubservarion
period after the end of 12 weeks exposure
Results
Mortality: There were no unscheduled deaths.
Clinical signs: During exposure haif-closed eves were seen in
Group 3 (5 ppm) and Group 4 (15 ppm) rats.
Licking the inside of the mouth and wet chins,

indicating salivation, were also seen occasionally
in High concentration {15 ppm) rats.

A
A

seen.

S M - ~ ph e I o
amer times, no treatment-related siy
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Bodyweight:

BGH 50/932334
Weight gain by Group 4 (15 ppm) rats was

decreased in comparison with controls over the
13-week exposure period. The decreased gain was

‘nparent in males from Week 7 of exposure and in
Food consumption:

females from the commencement of exposures.

During the recsvery period, weight gain by
Group 4 (15 ppm) rats was slightly greater than
that of controls.

During the 13-week exposure period, consumption

was dacreased in Group 4 (15 ppm) rats compared

with controls from Week 7 in males and from
Ophthalmoscopy

commencement of exposures in females.
During the

recovery period consumption
stabiiised.
There were no treatment-r~lated findings.
Haematology:

Biochemistry:

Differences between control and exposed groups
significance.

were considered not to be of toxicological

Differences between control and exposed groups
significance.
Macroscopic pathology:

were considered not to be of toxicological
Organ weights:

There were no treatment-related findings.
were
Microscopic pathology:

not to

Differences between control and exposed groups
considered be
significance.

toxicological

Epithelial inflammatory, atrophic and met:
changes were seen in the dorsal meatus an- o1~
central septum o

¥ th
Tl

¢ nasal

Passgages a4

lesser degree, in the larynges of animals ..

.. the
High concentration Group 4 (15 ppm) group only.
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After a period of recovery, the changes seen in the
main group animals at terrination of exposure
showed clear signs of repair and recovery. These
inciuded reduced incidence of inflammatory and
metaplastic change in the nasal passage With
evidence of repair.

Conclusion

The no-adverse-effect concentration in this study was considered to be 4.5 ppm.
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INTRODUCTION

This study undertaken at the Huntingdon Research Centre I.td, Huntingdon, England, was designed
to investigate the response of rats to repeated administration by inhalation of the vapour of
methacrolein over a period of 13 weeks.

Exposure levels were selected in consultation with the Sponsor, following a 2-week inhalation study
(HRC Report No. BGH 40/920648) where rats were exposed to 77, 19 and 5 ppm. Deaths occurred
following the first exposure at 77 ppm and exposure of surviving rats was discontinued.
Treatment-reiated effects of exposure at 19 ppm were evident, including reduced bodyweight gain and
food consumption together with increased water consumption. Treatment-related changes in tite nasal
turbinates and larynx were also seen in rats exposed to 19 ppm methacrolein. The no-effect-ievel in
this preliminary study was established at 5 ppm. On the basis of these findings, exposure levels of
0 (Control), 1, 5 and 15 ppm were selected, in order to elicit clear response at the High exposure
concentration and with 1 ppm expected to be a no-effect exposure concentration.

On completion of the study, all data pertaining o the study, all specimens and a copy of this report,
were rewained in the Archive Department of the Huntingdon Research Centre Ltd, Huntingdon,
Engiand.

Key dates in the study were:

Approval! of protocol by:

Study Director: 3 February 1993
HRC Management: 3 February 1993
Snonsor: 2 March 1953
Arrival of rats: 21 April 1993
Date of first exposure: 30 April 1993

Dates of sacrifice:
Main groups: 30 July 1993

Withdrawal groups: 27 August 1993

This study was designed to comply with the following guidelines:
US EPA (TSCA) Issued in Federal Register 50 No. 188, Part 1T of
27 September 1985 and amended Federal Register
§Z No. 97 on 20 May 1987 (Guideline 798.
2450).

OECD Guidelines for testing of chemicals No. 413,

4
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ANIMALS AND MANAGEMENT

ANIMALS

Oue hundred and forty-six (73 male and .. female) Spragy z-Dawley CD rats aged approximateiy
6 weeks were obtained from Charles River (UK) Lid, Margate, Kent, England to arrive at
Huntingdon Research Centre on 21 April 1993,

On the day of arrival, 5 male and 5 female rats were selected at random, sacrificed and subjected to
a detailed macroscopic examination. Nothing abnormal was detected. The remaining rats were
arbitrarily selected and identified on a cage basis by a temporary mark on the tail. Ophthalmoscopic
examination took place on 22 April 1993, Allocation 10 5 groups ook place on the following day.

The rats were weighed and the individual bodyweights processed using a computer program which
selected 130 rats (65 male and 65 female) for allocation to 5 groups, such that 2roup mean
bodyweights were approximately equalised. The rats were uniguely identified by pumbe:s tattooed
into the ear pinna. Numbers in excess of 99 were additionally identified bv a foot tattoc.

The identification of individual rats in each group. together with the initial allocation group mean
bodyweights, were as follows:

Group Designation Rat nws. Group mean
bodyweight (g)
) ¢ a <
1 Air control - Main 1- 10 61 - 70 197.3 1647
- Recovery 11 - 20 71 - 80
2 Low concentration 21 - 30 81 - 90 156.8 1641
3 Intermediate concentration 31 - 40 a1 - 100 197.5 164.9
4 High concentration - Main 41 - 54 101 - 1t 197.7 165.3
- Recevery 51- 60 111 -120
3 Reserve 121 - 125 126 - 130 197.4 i65.2
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ACCOMMODATION

The rats were housed 5 of the same sex to a cage, in suspended cages with stainless steel sides and
stainless steel mesh floors. Each cage measured 53 cm long, 35 cm wide and 25 cm high. Plastic
trays, lined with absorbent paper, were placed below each cage to collect animal excreta. The paper
was changed daily and clean cages were introduced at intervals throughout the study.

Each group of rats was kept in a separate ventilated cabinet to prevent any possible cross-
contamination between groups once exposures had commenced. The ventilated cabinets drew their
air supply from the holding room. Exposure to the test material took place in the same room in
which the animal holding cabinets were situated.

The temperature and relative humidity of the room were recorded using a Kent Clearspan M 105 chart
recorder. The maximum and minimum values over the study period were as follows:

Holding room temperature: Maximum 25.5°C
Minimum 18.0°C

Holding room relative humidity: Maximum 58%
Minimum 31%

The figures quoted above were extremes which were only seen transiently. The temperature and RH
were within protocol defined limits for the majority of the time.

Lighting was controlled to give 12 hours light (0800 - 2000 hours) and 12 hours dark per 24 hours.

DIET

Whiie in their cages, ail rats had free access to a weighed quantity of standard quality-controlled
laboratory rat food (SDS Rat and Mouse No. modified diet, Special Diets Services, Witham, Essex,
England).

There was no information available to indicate that any pon-nutrient substance likely to influence the
effect of the test compound could reasonably be expected to be present in the diet. Analyses were
made on all batches of diet used to establish levels of basis nutrients and of specified substances and
micro-organisms likely to have been present in the feed components and which, if in excess of
specified amounts, might have had an undesirable effect on the test system. All batches of diet used
conformed with the acceptable standards agreed by the Study Director and Head, Quality Assurance
Department (see Appendix 1). The analytical data have been lodged in HRC Archives.

Tap water was available from moulded polypropylene water bottles at all times while the rats were
in the cages. The water bottles were rinsed and refilled daily and thoroughly cleaned at intervals
during the study.

There was no information available to indicate that any substance likelv to influence the effect of the
test substance could reasonably be expected to be present in the drinking water.

16 :
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The resuits of the routine physical and chemical analyses of water at source (sampling point, Gratham
Final Water) as conducted by the supplier, Anglian Water Services Ltd, have been made available
to IIRC. A list of the principal determinands is given in Appendix 1. The analytical data have been
lodged in HRC Archives.
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TEST SUBSTANCE

Name:

IUPAC name:
CAS number:
EINECS numbes.
Presentation:
Batch no.:

Received from:

Receipt date:

Purity:

Stability:

Lxpiry date:

Storage:

BGH 50/932334

TEST SUBSTANCE AND ADMINISTRATION

Methacrolein (B.G. No. 108)

2-Miethylpropenal

78-85-3

201-150-1

Liquid

9200914

Aldrich Chemical Co Ltd,
Gillingham,

Dorset,

ENGLAND

9 March 1993 (Manufactured 1 July 1992)

90.2% methacrolein
9.4% dimer (3,4-dihydro-2,5-dimethyl-2H-pyran-
2-carboxaldehyde)

Purity analysis by GC/MS was conducted by
Reading Scientific Services Ltd on 4 occasions
during the study. Dates of analysis and purity
details are presented in Appendix 3. There were
no essential changes during the study period.

Adequate for the study

4°C

18
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ADMINISTRATION

The rats were exposed 6 hours a day, whole-body, to atmospheres containing methacrolein vapour.
Exposures commenced on the Friday of the first week and continued for 5 days a week (Monday to
Friday) until Week 13 where the rats were exposed for 4 days (Monday to Thursday). This regime
allowed for all Main group rats to be killed on the day following the finai exposure. The rats
received a total of 65 exposures. Recovery groups for the Air control and High concentration were
held unexposed for a further 4 weeks.
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EXPOSURE SYSTEM AND PROCEDURE

TEST ATMOSPHERE GENERATION (Figure 1, page 40)

The vapour of the test substance was generated by metering the liquid test substance from a glass
gas-tight syringe mounted on an infusion pump (Precidor® type 5003) to a sintered glass frit contained
in a glass vessel.

Air was fed through each vaporiser at 150 I/min. The air was warmed by passage througl: a coiled
copper tube immersed in a water bath maintained at 80°C.

The vapour/air mixture produced passed from the all glass vaporiser into the base of a glass
elutriation column and from there to the chamber inlet duct. After passing through the chamber, the
chamber atmosphere was removed via an extract duct using an extract fan.

Different vapour conc, nirations appropriate to each exposure group were achieved by varying the rate
at which the test substance was metered to the glass frit.

EXPOSURE CHAMBERS (Figure 2, page 41)

The exposure chambers were constructed of stainless stee! and glass. Each of the 4 chambers used
was approximately 0.75 m® in volume. The chambers were of square plan section fitted with a
pyramidal base and top. A square-shaped 3 inch diameter tubular perforated exhaust plenum was
fitted in the base of each chamber below exposure cage level. A perforated dispersion plate w: [itted
at the point of air entry. A 1.5 inch drainage duct fitted with a ball valve was present in the centre
base of the chamber and was connected with a drainage system

Exposure cages, constructed of stainless steel mesh, were suspended on a framework, arranged on
four levels. Each level held four cages each capable of individually housing 4 rats. This gave a total
potential animal exposure capacity of 64 rats. However, in this investigation a maximum of 8 cages
were used, per group.

The chambers were each fitted with eight ports for withdrawal of chamber air samples for analysis.
Routiiely a mid-centre upper port was used for sample collection.

The chamber airflow was 150 litres per minute. The air entered the chamber through the inlet duct
and dispersion plate. Airflows were monitored by tapered tube flow meters, mounted at the front of
a purpose-built stainless steel trolley. The generation apparatus was also mounted on the trolley.

A magnehelic pressure gauge (0 - 100 mm water gauge) was connected with each chamber by a nylon
tube. This was also mounted on the trolley and was used to monitor chamber internal pressure.
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Removal of the test atmosphere from each chamber was accomplished by means of individual air
handling units containing coarse and fine filtration media, together with activate ! charcoal. The flow
was adjusted using gate valves, mounted in the exhaust ducting between the chamber and filters, and
the internal pressure within each chamber was set to 10 mm water gauze below ambient when
operational.

A separate exposure chamber was used for each group of rats. The Air control animals were exposed
= o

using a similar system to that used for the test groups receiving methacrolein.

PROCEDURE
The water baths were switched on and set to 70°C.

The animals ~~cre removed from their bolding cages, and placed within the wire mesh exposure cages
in the chamber appropriate to each group. The chamber doors were sealed after fitting of a2 wet and
dry bulb thermchygrometer.

Syringes were filled with the test substance and mounted on Precidor infusion pumps. The initial
volume of each syringe was recorded. The airflow to the vaporisers was tarned on and the internal
pressure of the chambers adjusted to 10 mm water gauge using the gate valves.

Exposure commenced when the infusion pumps were switched on and operating at the determined
rate.

Samples for the determination of total chamber concentration were taker during each six-hour
exposure. Records of chamber temperature and relative humidity were made, together with the
reaction, if anv, by exposed rats.

After six hours exposure the infusion pumps were switched off and the volume f methacrolein
remaining in the syringes recorded. The vaporiser air supplies were turned off. The rais were
unioaded from 'ae chamber into their respective holding cages fellowing a period of chamber
clearance of at least 20 - 20 minutes for test group animals.

TARGET CONCENTRATIONS
The target concentrations of methacrolein were as follows:
Group 2 {Low concentration) - | ppm

Group 3 {int concentration) - 5 ppm
Group 4 (High concentration) - 15 ppm
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EXPOSURE CHAMBER CONDITIONS

CHAMBER ANALYSED CONCENTRATION OF METHACROLEIN

The concentration of methacrolein present in the exposure chambers used for Groups 2, 3 and 4 was
determined on at least 3 occasions during each exposure. Samples were taken at approximately !,
3 and 5 hours from the start of exposure.

Samples of test atmosphere were withdrawn at 2 iitres per minute through charcoal adsorption tubes
(Lot 120, NIOSH approved, SKC Inc, PA, USA). The contents of the tubes were eluted into
accurately measured 2 ml aliquots of carbon disulphide.

The samples were analysed by flame ionisation chromatography using external standards according
to the method detailed in Appendix 2.

NOMINAL CONCENTRATION

The nominal chamber concentration of methacrolein was calculated from the formula:

Volume used (ml) x 1000 x density (0.847 g/ml)
Total volume air used over the period of exposure (1)

CHAMBER SPATIAL DISTRIBUTION (Figure 3)
The spatial distributioca of methacrolein in the exposure chambers was determined for each

concentration tevel during preliminary studies. 'The results are presented in Appendix 4. The spatiai
distribution of the test vapour was considered satisfactory.

CHAMBER AIRFLOW

Diluent airflow was monitored continuously using tapered tube rotameters and recorded at 30-minute
intervals throughout each exposure.

CHAMBER PRESSURE

The chan. -er internal pressure relative to ambient was monitored continuously by magnehelic pressure
gauges and recorded at 30-minute intervals throughout exposure.
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CHAMBER TEMPERATURE AND RELATIVE HUMIDITY

The wet and dry bulb temperatures of the thermohygrometer in each chamber were recorded at
30-minute intervals throughout each exposure. The chamber relative humidity was calculated from

these data.
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CLINICAL OBSERVATIONS

CLINICAL SIGNS

During exposure
Clinical signs during exposure were recorded as a group response where all visible animals appeared

to be responding similarly or a proportion were affected. Group responses seen during exposure were
not transferred to the individual clinical sign sheets, and are reported in the text of this report.

At other times
Animals were examined twice each day, usually prior to loading and immediately following unloading
from the chambers on exposure days, and in the morning and afternoon of non-exposure days. An

entry was made on the individual clinical sign sheets once each week even if abnormalities were not
seen.

BODYWEIGHT

Each rat was weighed for allocation to groaps, then at weekly intervals commencing 1 week before
the start of dosing and continuing throughout the study.

In addition, the weight of each rat at necropsy was recorded.

FOOD CONSUMPTION

The quantity of food consumed by each cage of rats was recorded weekly commencing one week
prior to the start of exposures until the end of the study.

OPHTHALMOSCOPY

The eyes of all rats - ere examined prior to allocaticn. All rats from the Main groups were examined
during the final week of exposure. Examination was carried out using a Keeler Indirect
Ophthalmoscope. The pupils of the eyes were dilated with drops of 0.5% tropicamide solution
(Mydriacyl®) prior to examination.

T 24
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Samples of blood were collected from all Main group rats on the morning following the final

exposure.

Samples of blood were withdrawn from the orbital sinus while the rats were lightly anaesthetised with

ether.

Food was withheld from all animals overnight prior to ccllection of blood sampies.

HAEMATOLOGY
EDTA and sodium citrate (thrombotest) anticoagulants
were used. The parameters measured, together with
the methods and units used, were as follows:
Packed cell volume (PCV) Ortho ELT-15060
Haemoglobin (Hb) Ortho ELT-1500
Red cell count (RBC) Ortho ELT-1500

Mean corpuscular haemoglobir concentration (MCHC)
by calculation, Hb (g/dl) x 100/PCV (%)

/ Trvwmmes CRAILTY | PSR P D
Mean corpuscular volume MCV) - by calculation,

PCV (%) x 10/RBC (10°/mm")
Total white cell count (WiC)
Platelets (Plts)

Reticulocyte count (Retic - Method of Dacie, .V, and
Lewis, S. M. (Practical Haematology. 1966, 3rd edit. p.28)

Differential counts (Diff) - standard microscopy of blood
smear, stained with modified Wright’s stain, counting

(N} }

s (L) t

Yosinophils {E) \
Basophils (B} f}

Monocytes (M) 5

Units

=8

x 10°/mm’



Cell morphology: Where abnormal cells were observed
when examining any stained slide their presence
was recorded

Thrombotest (TT) - Methed of Owren, P.A. (Lancet 1959,
ii, 754)

BIOCHEMISTRY

The blood was placed into proprietary blood collection vials
containing lithium heparin anticoagulant. The vials were
centrifuged at 3200 ‘g’ for 3 minutes and the plasma analysed
for the parameters listed below:

Rache Cobas centrifugal analyser, using appropriate
BCL test kit:

Creatine phosphokinase (CPK), also known as
creatine kinase - reaction temperature 30°C

Hitachi 737 clinical chemistry analyser:

Glucose - Hexokinase mediated

Glutamic-pyruvic transaminase (GPT), also known as
‘alanine aminotransferase”

Reaction temperature 30°C

Glutamic-oxaloacetic transaminase (GOT), also known as
‘aspartate aminotransferase’

Reaction temperature 30°C

Gamma glutamyl transferase (yGT)
Reaction temperature 30°C

Total protein
Albumin (Alb)

Globulin (Glob) - by subtraction,
total protein (g/d!) minus albumin (g/dl)

Albumin/Globulin ratio (A/G) by calculaticn from
albumin and total protein concentrations

Urea nitrogen (Urea Nitr)

[
(=3

BGH 50/932334

Units

mU/ml

mg/dl

mU/ml

mg/dl
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Alkaline pnosghatase (AP)
Reactica temperature 30°C

Total bilirubin
Creatinine

Sodium (Na)

Potassium (K)

Calcium (Ca)

Inorganic phosphorus (P)
Chloride {CD)

Cholesterol (Chol

BGH 350/932334

Units

mU/ml
mg/dl
mg/d!

mEg/!

@
X
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TERMINALU STUDIES

SACRIFICE

All Main group rats were sacrificed following 13 weeks of exposure. Sacrifice took place on the day
following the final exposure.

Recovery group rats were held unexposed for a further 4 weeks and then sacrificed.

The rats were killed by exsanguination from the brachial arteries following anaesthesia induced by
irtraperitoneal injection of pentobarbitone sodium.

MACROSCOPIC PATHOLOGY AND ORGAN WEIGHT ANALYSIS

The macroscopic appearance of all tissues was noted and the following organs dissected free from
each animal and weighed:

adrenals liver prostate

brain lungs spleen

heart ovaries testes (with epididymides)
kidneys pituitary thymus
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FIXATION OF TISSUES
Samples, or the whole, of the following organs/tissues, together with any macroscopically abnormal

entities were preserved in buffered 10% formalin. The eyes were preserved in Davidson’s fixative.
The lungs were infused with fixative prior to immersion.

2adrenals Aheart sciatic nerve

alimentary tract A idneys seminal vesicle
4vesophagus blarynx (2 levels) skeletal muscle (thigh)
Astomach {glandular and Aliver skin

non-glandalar) blungs (all lobes and spinai columa
4ducdenum mainstem bronchi) Apinal cord (cervical,
diejunum, Alymph nodes {cervical, thoracic and lumbar)
3jleum mesenteric and 4spleen

caecum trachecbronchial) 4gternum

colon mammary gland %estes (with epididymides)
rectum nasal passages (3 levels) 3hymus

animal identification mark optic nerve Yhyroid (with
430112 45varies parathyroids)
brain oviduct tongue
doves 8pancreas 3rachea (including bifurcation)
femwur with joint (for bone apharynx ureter

and marrow in sifi) Apituitary 4urinary bladder
8gross abnormalities prostate 3uterus (corpus and cervix)
head (paranasal sinuses, 4salivary gland vagina

oral cavity, nasopharynx,
middle ear, teeth,
evelids, lachrymal gland,
Hauder?an giand and
Zymbal’s gland)

MICROSCOPIC EXAMINATION

Light microscopic examination was performed on 4 um thick sections, stained with haematoxylin and
eosin, of those tissues in the table above marked as follows:

"

Rats from Main groups 1 (Air conirol) and 4 (15 ppm) at termination
H Main group rats at termination

!
>

Z

Nasal passages and lungs from recovery male and female rats in Groups 1 (Air control) and
4 (15 ppm)

Details of the sectioning of the larynx and nasal passages are included in the Study Protocol presented
as Appendix 13 of this report (pages 322 and 323)
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STATISTICAL ANALYSIS

All statistical analyses were carried out separately for males and females.

Data relating to food were analysed on a cage basis. For all other parameters the analyses were
carried out using the individual animal as the experimertal unit. Food consumption data were
analysed using cunulative cage weekly average intake per group. Bodyweight data were analysed
using weight gains. The following sequence of statistical tests was used for food consumption,
bodyweight, organ weight and clinical pathology data:

()  If the data consisted predominantly of one particular value (relative frequency of the mode
exceeded 75%), the proportion of animals with values different from the mode was analysed
by appropriate methods. Otherwise:

(i)  Bartlett’s test (1) was applied to test for heterogeneity of variance between treatments; where
significant (at the 1% level) heterogeneity was found, a logarithmic transformation was tried
to see if a more stable variance structure could be obtained.

(iii) If no significant heterogeneity was detected (or if a satisfactory transformation was found), a
one-way analysis of variance was carried out. If significant heterogeneity of variance was
present, and could not be removed by a transformation, the Kruskal-Wallis analysis of ranks
(2) was used.

(iv) Except for pre-exposure data, analyses of variance were followed by Stadent’s ‘t” test and
Williams® test (3) for a dose-related response, although only Williams’ test was reported. The
Kruskal-Wallis analyses were followed by Shirley’s test (4), the non-parametric equivalent of
the ‘t’ and Williams’ tests.

Where appropriate, analysis of covariance was used in place of analysis of variance in the above

sequence. For organ weight data, the final bodyweight was used as a covariate in an attempt to allow

for differences in bodyweight which might affect the organ weights.

: 30
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RESULTS

CHAMBER ATMOSPHERE CONDITIONS
Analysed concentrations of methacrolein

The data are presented as follows;

Table 1 - Exposure mean analysed concentration
Appendix 5 - Chamber concentration of methacrolein

The data are summarised below:

Group Study mean concentration
(ppm)
Target Analysed
2 (1 ppm) 1 1.0
3 (S ppm) 5 4.9
4 (15 ppm) 15 15.3
Analysed concentrations were in close agreement with targets.
Nominal concentrations of methacrolein
The data are presented iu Table 2 and are summarised below:
Group Study mean
(ppm) AN (%)
2 (1 ppm) 1.2 88.4
3 (5 ppm) 5.6 89.7
4 (15 ppm) 16.6 92.4

A/N analysed concentration + nominal concentration

Small differences between nominal and analysed concentrations were principally caused by
recondensation of the test material within the vaporiser and inlet ducting.
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Chamber temperature and relative humidity

The data are presented in Table 3 and are summarised below:

Group Study mean
T(°C) RB %
1 (Air control) 25.6 38
2 (1 ppm) 25.4 33
3 (5 ppm) 25.0 36
4 (15 ppm) 25.8 47

The differences between groups were small and are considered not to have influenced the outcome
of the study.

CLINICAL OBSERVATIONS

Mortality

There were no unscheduled deaths.

Clinical signs

During exposures half-closed eyes were observed in Group 3 (5 ppm), (Exposures 1 - 6 only} and
in Group 4 (15 ppm) (most exposures throughout the study). In addition, occasional observations of

licking the inside of the mouth and wet chins, indicating salivation, were made in Group 4 (15 ppm).
The observations made are indicative of a non-specific response to exposure to an irritant atmosphere.

Observations made between exposures and at other times are preseuted for individual animals in
Appendix 6. No signs were seen that were considered to be attributable to exposure to methacroiein.

Bodyweight
The data are presented as follows:

Figure 4 - group mean vaiues
Tabile 4 group mean values
Appendix 7 - individual values

Recording of bodyweights at Week 13 took place following overnight starvation prior to removal of
blood sumples, therefore statistical analysis of weight gains following 12 weeks of exposure was also
undertaken.

Female rats from Group 4 (15 ppm) gained weight at a reduced rate compared with controls from the
commencement to termination of exposures, the reduction was statistically significant (P <0.01 using
Wiiliams' test) from Week 3 until Weeks 12 and 13,

Lad
D
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Male rats from the Group 4 (15 ppm) gained weight at a similar rate to control rats for the first
7 weeks of exposure. Thereafter, weight gain by Group 4 (15 ppm) males was lower than that of
controls. The reduction attained statistical significance (P <0.01) using Williams’ test at Week 13
only, however, at Week 12, the degree of significance (- <0.05) was apparent using Student’s ‘t’ test.

During the post-exposure observation period a degree of recovery was observed in all Group 4
(15 ppm) rats such that *heir weight gain over this period was greater than that of controls.

Food consumption
The data are presented as follows:

Figure 5 - group mean cumulative values

Table 5 - group mean values

Appendix 8 - cage mean values
Food consumption measurements at Week 13 were affected by the preceding overnight period of
starvation, therefore statistical analysis of cumulative consumption was also undertaken for Week 12
data.
Consumption by female rats from Group 4 (15 ppm) progressively declined relative to coatrol rats
from the commencement to the termination of exposures. The reduction attained statistical
significance (P <0.01) at Weeks 12 and 13.
Consumption by male rats from Group 4 (15 ppm) was similar to that of controls for the first 7 weeks
of exposure, thereafter consumption declined relative to controls. The reduction did not achieve
statistical significance.
During the recovery period the progressive decline in consumption by Group 4 (15 ppm) animals
halted and consumption stabilised albeit at a lower level than that of control rats. Comulative
consumption by Group 4 (15 ppm) females remained significantly (P <0.05) lower than that of
controls.
Ophthalmoscopy

Findings were consistent with the age and strain of the animals examined, there were no
treatment-related changes at Week 13.

LABORATORY INVESTIGATIONS
Haematology
The data are presented as follows:

Table 6 - group mean vaiues
Appendix 9 - individual values

;34
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The following statistically significant differences from control values were seen:

Haemoglobin

Higher concentration in Group 4 (15 ppm) females.

Red cells

Greater numbers in Group 4 (15 ppm) males.

Mean corpuscular haemoglobin concentration

Greater in Group 2 (1 ppm), Group 3 (5 ppm) and Group 4 (15 ppm) females.

Mean corpuscular volume

Lower in Group 3 (5 ppm) and Group 4 (15 ppm) females.

The differences seen were small, inconsistent between the sexes and considered not to be of
to:  logical significance.

Biochemistry
The data are presented as follows:

Table 7 - group mean values
Appendix 10 - individual values

The following statistically significant differences from contro! values were seen:
Globulin
Lower in Group 4 (15 ppm) females.
Glutamic-pyruvic transaminase
Greater in Group 4 (15 ppm) females.
Electrolvtes
Lower sodium concentration in Group 3 (5 ppm) and Group 4 (15 ppm) females.
Lower potassium in Group 4 (15 ppm) females.
Lewer inorganic phosphorus in Group 2 (1 ppm), 3 (5 ppm) and 4 (15 ppm) females.
Lower chioride in Group 4 (15 ppm) females.

The dirferences seen were small, inconsistent between the sexes and considered not to be of
toxicological imporiance.

35
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TERMINAL STUDIES

Macroscopic pathology
The data are presented as follows:
Table 8a
Table 8b
Appendix 12

- Terminal kill incidence summary
- Recovery kill incidence summary
- Individual findings

Organ weights

4 wecks of withdrawal that were considered to be attributed to exposure to methacrolein
The data are presented as follows:
Table 9a

There were no changes revealed in rats killed following 13 weeks of dosing or those killed fo'lowing
Table 9b

- group mean values (Terminal kill)
Appendix 11a - individual values (Terminal kill)

- group mean values (Recovery kill)
Appendix 1ib - individual values (Recovery kill)
Thymus
Spleen

The following statistically significant differences from control values were seen:
Kidneys

Lower weight in Group 4 (15 ppm) Recovery group males.

group males.

Lower weight in Group 4 (15 ppm) Main group males.
Prostate

Greater weight when adjusted for bodyweight as covariate in Group 4 (15 ppm) Recovery
toxicological significance.

Lower weight in Groups 2 (1 ppm), 3 (5 ppm) and 4 (15 ppm) Main group males.

The differences seen were small, inconsistent between the sexes and considered not to be of

BGH 50/932334
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Microscopic pathology

The data are presented as follows:

Table 10a - Terminal kill incidence summary
Table 10b - Recovery kill incidence summary
Table 10c - Treatment-related changes incidence summary

Appendix 12 - Individual findings

Treatment-related changes

Nasal passages

A range of irritant-related changes characterised by erosion, inflammatory infiltration, atrophy
and squamous metaplasia of respiratory and olfactory epithelia of the dorsal meatus and the
central septum were seen in the nasal passages of the majority of animals from Group 4
(15 ppm). These changes were not seen in animals in Group 3 (5 ppm) or 2 {i ppm).

In general (see Table 10c) the atrophic change was more evident in the anterior leveis {ie- A
had a higher incidence than C) while inflammatory and metaplastic changes predominated in
the more posterior B and C levels. Erosive and inflammatory changes, when present, ofien
obscured areas of atrophy and the changes recorded are best considered as a related spectrum
of events rather than discrete pathological entities (see Conclusions).

After a period of recovery, clear evidence of attempted repair was seen at the affected sites
with a diminution of inflammatory and metaplastic changes.

Larynx

Minor epitheliai, primarily hyperplastic, changes were seen in the larynges of Group 4
(15 ppm) animals only. These changes were minor in d_gree and mostly confined to the
anterior aspect of level A and also of the epithelium overlying the arytenoid cartilages as well
as some small amounts of squamous metaplastic change of the ventral epithelium at level B.

Incidental changes

The other histological changes that were recorded were all within the normal range of changes seen
in animals of this age and strain in this laboratory and were not considered to be of toxicological
significance.

-1

=)



D 11

BGH 50/932334
Histopathological conclusions
Epithelial inflammatory, atrophic and metaplastic changes were seen in the dorsal meatus and
dorsal central septum of the nasal passages and, to a lesser degree, in the larynges of animals
from Group 4 (15 prm) only. These changes are consistent with the inhalation of an irritant
substance.

After a period of recovery, the changes seen in nasal passages of the Main group animals at
termination of exposure showed clear signs of repair and recovery.

No treatment-related effects were seen in animals from Group 3 (15 ppm) or 2 (1 ppm).
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DISCUSSION AND CONCLUSION

In this study, rats were exposed by inhalation 15 methacrolein “apour for 6 hours a day, 5 days a
week (except Week 1 exposed for 1 day and Week 13 for 4 days), for 13 weeks. The mean exposure
levels were 1.0, 4.9 and 15.3 ppm.

During exposure, clinical signs indicative of exposure to an irritant atmosphere were seen in rats
exposed to 4.9 and 15.3 ppm.

Effects on weight gain and food consumption were seen in rats exposed to 15.3 ppm, the effect was
more marked in females.

Histopathological changes were confined to the nasal passages and Jarynges of rats exposed to
15.3 ppm. The changes comprised epithelial inflammatory, atrophic and metaplastic changes seen
in the dorsal meatus and dorsal central septum of the nasal passages and, to a iesser degree, in the
larynges. These changes are consistent with the inhalation of an irritant substance. Clear signs of
repair and recovery of the above changes were seen in rats killed isllowing the 4-week recovery
period.

Clinical signs, during exposure, observed in rats exposed to 4.9 ppm were transient (the firsi
6 exposures only) and of a non-specific nature and in the absence of any other treatmens-related
effects, the no adverse effect concentration for this study is considered to Fe 4.9 npm.
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FIGURE 1

Vapour generator
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Location of sample ports on exposure chambers
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TABLE 1

Exposure mean analysed concentration of methacrolein

Exposure Concentrations (ppm)
pumber Group 2 Group 3 Group 4

! 0.8 5.4 16.1

3 0.8 5.5 17.7

4 1.2 5.0 16.2
5 0.9 4.7 1.0

6 0.9 5.0 16.5
7 1.1 5.5 16.7

8 0.8 4.9 15.1
o 0.8 4.6 13.7
12 1.3 5.7 6.5
13 0.6 4.1 16.8
14 1.0 3.5 17.9
15 1.2 6.0 183
16 1.3 3.2 14.6
17 1.2 5.1 15.3
18 1.2 5.1 5.1
19 i.2 5.0 i5.1
20 L1 5.0 14.8
21 .1 5.2 5.5
22 1.5 4.7 15.5
B 1.1 5.0 15.9
24 1.3 5.3 i7.5
25 1.1 4.9 14.5
26 L0 4.1 14.7
27 L1 5.3 12.8
23 1.3 43 16.1
29 1.2 4.8 15.0
30 0.9 5.0 14.8
3 0.8 4.6 13.2
32 0.9 4.7 13.0
33 1.4 4.7 14.1
34 0.8 4.1 13.7
35 0.9 4.8 15.2
36 0.9 4o 3.1
37 0.7 3.5 12.3
38 0.9 3.9 [5.5
39 0.9 13 4.6
30 0.9 4.2 15.3
41 Q.9 4.3 152
2 0.9 4.9 15.4
43 3.9 5.1 16.6
4 L0 4.8 16.5
+ 1.1 1.6 16.1

g
h
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(Exposure mean analysed concentration of methacrolein - continued)

Exposure Concentrations (ppm)
oumber Group 2 Group 3 Group 4
46 1.2 5.2 16.2
47 1.1 5.5 18.8
48 1.1 5.6 18.4
49 1.1 5.5 155
50 1.1 54 17.5
51 1.1 5.2 15.7
52 1.1 59 16.3
53 1.3 6.0 17.4
54 1.8 6.8 19.8
55 1.2 51 14.4
56 1.1 54 14.2
57 1.0 4.2 12.0
58 0.8 4.2 12.1
59 1.0 4.2 12.6
60 1.2 4.4 12.7
61 1.0 4.7 14.1
62 1.2 4.4 13.8
63 0.9 4.5 14.5
64 1.0 5.1 15.0
65 1.0 5.0 14.9
Mean 1.0 4.9 15.2

146



E 06

Nominal concenfration of methacrolein

TABLYF 2

BGH 50/932334

Group
Exposure 2 (Low conc.) 3 (Iater conc.) 4 (High conc.)
number c c co
onc. ; onc. e ne. ~
g/l AN () (/D AN (%) weny  ANOD
i 2.8 81.¢ 15.7 98.4 47.1 97.8
2 4.4 52.3 i5.5 97.4 455 104.3
3 2.8 86.9 i5.7 59.8 45.5 i11.5
4 - . 14.6 96.9 43.9 105.7
S 3.0 86.7 14.7 91.4 43.9 104.6
6 3.0 81.1 14.9 57.1 43.9 107.4
7 3.1 103.2 i4.9 105.8 40.8 i17.6
8 3.0 80.0 14.4 98.1 40.8 106.0
9 3.0 73.3 14.9 89.0 42.4 52.8
i0 3.1 81.7 14.4 101.6 40.8 53.0
11 3.3 56.6 14.7 9%.0 47.1 110.3
2 2.2 1680.6 14.9 110.1 47.1 100.4
13 2 2 2 2 35.5 105.7
14 3.1 90.3 14.1 111.8 43.9 116.7
i5 33 100.0 15.1 1125 47.1 iit.6
16 3.3 113.1 15.1 95.7 455 919
17 3.3 103.0 13.6 107.1 43.5 96.6
i8 3.3 104.0 13.5 108.1 43.9 98.8
19 3.0 113.3 14.4 98.6 45.5 94.8
20 3.3 94.9 141 102.1 47.1 90.4

therefore total usage could not be determinsd

2

Usages not recoerded, in error
A/N  Exposure mean analysed concentration X 100 + nominal concentration

Feed line disconnected during exposure to remove an air bubble,



TABLE 2

BGH 50/932334

(Nominal concentration of methacrolein - continued)

Group
Exposure 2 (Low conc.) 3 (Inter conc.) 4 (High conc.)
number Co Co c
nc. nc. onc.
weh AN | ey AN oy AN
21 3.1 105.4 14.7 101.1 47.1 94.4
22 3.3 134.3 14.1 94.8 45.5 98.0
23 3.5 91.4 14.4 98.4 47.1 96.5
24 3.0 121.1 14.1 118.4 47.1 107.4
25 3.0 110.0 14.3 99.3 47.1 88.3
26 3.3 87.9 14.1 83.9 47.1 89.5
27 3.3 92.4 14.1 107.1 47.1 77.7
28 3.3 118.2 14.1 88.2 47.1 97.7
29 1.7y (209.8)° 13.2 105.1 40.8 105.3
30 3.3 75.8 14.1 100.7 47.1 90.0
31 3.1 78.5 14.4 91.7 47.1 80.2
32 2.4 106.3 14.7 92.1 47.1 79.1
33 3.5 111.4 14.6 91.8 47.1 85.5
34 3.9 57.7 14.6 81.3 47.1 §1.3
35 3.3 78.8 14.3 95.5 47.1 82.4
36 3.3 74.7 14.1 98.8 4s.5 82.1
37 3.3 60.6 14.0 72.1 47.1 74.8
38 3.3 73.7 15.7 70.7 51.8 86.2
39 3.3 64.9 14.9 63.8 52.5 79.7
40 3.8 69.3 15.7 76.0 51.8 84.6

3

Error in reading syringe. Not included in mean
A/N  Exposure mean analysed concentration X 100 + nominal concentration

: 48
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TABLE 2

{(Nominal concentratior of methacrolein - continued)

BGH 50/932334

Group
Exposure 2 (Low conc.) 3 (Inter conc.) 4 (High conc.)
number c c Cone
onc. N (o onc. , onc. N
wey M| ey AN gy AN

41 3.6 74.1 18.0 68.3 51.8 83.9
42 3.8 68.4 18.0 77.6 51.8 85.1
43 3.9 80.8 18.8 93.6 53.3 89.5
44 3.8 79.8 18.8 73.9 50.2 93.9
45 3.8 85.1 18.0 73.7 51.8 89.3
46 3.9 87.8 18.0 83.1 48.6 95.3
47 3.6 88.0 18.8 84.4 51.8 103.9
43 3.6 88.9 18.0 90.2 51.8 101.6
49 3.6 84.3 18.0 86.9 7.1 94.6
50 3.6 84.3 17.3 90.2 47.1 106.6
51 3.6 92.6 17.3 86.1 47.1 95.3
52 3.6 87.0 17.3 97.9 48.6 96.G
53 3.6 101.9 18.0 96.5 47.1 185.9
54 3.6 140.7 18.0 107.6 47.1 120.2
55 3.6 90.7 i8.0 82.2 47.1 838.0
56 3.6 82.4 18.0 85.6 47.1 86.8
57 3.6 79.9 18.0 66.3 47.1 73.0
58 3.6 68.5 18.0 67.6 47.1 73.7
59 26 78.7 5.8 66.% 48.6 74.0
60 3.5 92.4 18.8 67.9 50.2 72.3
61 3.8 73.7 19.6 69.4 53.3 75.6
62 4.1 84.1 19.6 63.8 53.3 74.4
63 38 64.9 20.4 62.6 53.3 77.9
64 3.8 71.9 20.4 70.9 51.8 83.0
65 3.8 73.7 19.6 73.3 0.2 85.1
Study mean 3.4 83.4 16.1 89.7 47.5 92.5

= ppm 1.2 - 5.6 - 16.6 -

A/N  Exposurs mean analysed concentration X 100 <+ nominal concentration

49
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Exposure mean chamber temperature and relative humidity

TABLE 3

BGH 50/932334

Group
Exposure . 1 2 3 .
number (Air control) {Low conc.) (Inter conc.) (High conc.)
T RH T RH T RH T RH
(°C) (%) O (%) e (%) (o] (%)
1 24.7 56 24.0 37 24.0 30 25.2 46
2 24.8 438 24.0 36 23.6 31 24.9 47
3 24.6 49 23.7 36 23.2 33 24.6 49
4 24.8 49 24,2 37 24.0 32 24.9 51
5 27.5 50 24.6 37 24.1 32 24.7 -1
6 25.6 35 24.8 35 24.2 32 25.1 41
7 25.5 35 24.7 38 24.3 36 25.5 44
8 25.3 38 24.4 41 24.3 36 25.5 46
9 22.3 35 25.0 36 24.5 34 25.5 50
10 25.6 35 24.6 38 24.5 32 25.4 52
11 25.7 33 24.8 38 24.6 32 25.8 45
12 26.0 33 25.4 35 24.9 32 25.8 43
13 25.8 38 26.0 35 24.8 32 26.3 46
14 26.2 40 25.4 40 25.2 49? 26.2 46
15 26.0 36 25.0 40 24.5 33 25.5 438
16 25.5 34 24.5 39 24.3 31 25.4 40
17 26.1 37 25.1 41 24.8 36 25.9 49
18 258 38 28.1 40 24.7 34 25.5 47
i9 25.5 36 24.5 41 24.4 32 25.6 43
20 25.6 35 24.9 37 24.5 31 25.8 42
21 25.3 35 24.3 39 24.2 32 25.4 42
22 26.8 38 26.1 38 24.8 33 26.5 44
23 26.2 36 25.4 41 25.0 36 26.0 42

50

Wet bulb dried out after 1st recording, further readings unobtainable
Wet bulb dried out after only 5 readings
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TABLE 3

BGH 50/932334

(Exposure mean chamber temperature and relative humidity - continued)

Group
E i 2 3 4

n)ilpnzsbl;e {Air control) (Low conc.) (Inter conc.) (High conc.)
T RH T RH T RH T RH
(°C) (%) (°C) (%) G (%) °C (%)

24 26.2 38 25.3 42 25.0 36 26.0 47
25 26.5 35 255 41 25.5 34 26.2 43
26 26.5 38 25.7 42 25.7 35 26.8 41
27 26.4 39 25.2 34 255 36 26.4 51
28 26.6 41 25.2 33 257 37 27.2 46
29 26.7 43 25.8 30 26.0 39 26.9 7
30 26.7 42 25.8 30 25.7 39 26.5 45
31 26.7 39 26.1 32 26.2 38 26.9 45
32 26.4 37 25.5 30 25.2 35 26.6 36
33 25.8 35 25.3 25 24.9 38 26.0 40
34 26.1 38 25.4 26 250 38 26.3 41
35 25.8 35 25.1 28 25.2 37 26.0 43
36 26.3 37 25.5 27 25.4 38 26.9 40
37 26.1 36 255 27 25.4 37 26.3 42
38 25.4 37 26.4 27 2..3 3¢ 26.5 51
39 25.2 34 26.3 26 25.4 38 25.9 45
40 24.2 39 24.7 32 24.1 36 25.0 48
41 24.1 37 25.0 29 24.2 37 24.8 44
42 25.5 38 26.1 30 25.3 o7 26.4 44
43 24.9 40 25.7 33 249 32 253 51
44 25.1 37 25.7 3 25.1 55 25.6 52
45 24.8 38 25.7 30 247 36 250 52
46 25.4 37 25.9 32 25.1 38 25.7 50

L
-




BGH 59/932334

TABLE 3

(Exposure mean chamber temperature and relative humidity - continued)

Group
Exposure . ! 2 3 . 4
number (Air control) (Low conc.) (Inter conc.) (High conc.)
T RH T RH T RH T RH
&) (%) &) (%) 0 (%) O ®%
47 25.8 38 26.7 30 25.8 34 26.5 50
48 25.7 37 26.0 31 25.2 37 25.8 438
49 24.7 40 25.3 30 24.5 38 25.1 52
50 25.5 38 26.0 32 25.5 39 25.8 50
51 25.3 35 26.2 28 25.2 37 25.8 46
52 25.5 34 26.0 27 25.1 37 25.8 43
53 25.0 39 25.7 3¢ 24.9 40 25.4 50
54 25.2 40 25.8 32 25.2 41 259 47
55 25.0 42 25.7 33 25.0 40 255 54
56 25.2 42 25.9 34 253 42 26.0 52
57 25.3 38 26.3 27 254 36 25.9 45
58 25.5 36 26.1 29 254 36 25.9 46
59 24.9 38 25.7 29 25.0 37 255 50
60 25.2 38 26.3 29 25.5 38 24.9 52
61 25.6 41 26.0 34 25.7 42 25.7 57
62 26.0 34 27.0 26 26.1 39 25.4 53
63 25.0 40 26.4 30 25.2 42 253 58
64 25.7 32 26.0 52 25.3 43 25.5 57
65 25.5 43 26.1 35 25.6 4 26.0 63
Study mean 25.6 38 25.4 33 25.0 36 25.8 47




E 12

TABLE 4

Bodyweights - group mean values (g)

BGH 507932334

i Group and dosage
Week :
1é 28 33 47 12 2% 39 4% :
Arr  Lowconc. Int conc. High conc. Air  Lowconc. Iat conc. Highconc. !
control centrol ;
-1 197 197 198 198 165 164 165 165
Q 264 265 261 264 193 193 191 190
1 315 310 308 309 214 211 211 208
2 348 345 346 347 236 228 232 224
3 379 378 378 377 248 245 244 23
4 406 404 447 405 261 259 259 248
b 426 427 427 427 270 267 285 255
6 444 449 447 445 I 75 275 274 261
7 467 471 469 463 L 287 286 286 264
: 8 484 486 484 473 L 294 291 288 273
9 498 563 498 481 | 299 296 294 275
10 512 518 509 487 ! 304 302 302 278
11 523 533 523 496 b 311 397 307 281
12 535 545 536 502 bo31s 312 312 284
1 316 522 515 472 291 297 294 261
13¢ 548 474 294 258
14 595 523 3i4 282
15 617 543 325 233
16 634 563 327 294
17 650 388 334 304
Gain . o
o - 12 271 250 275 2387 i 122 115 122 94
ok e
0 -131 252 257 254 208 NP 98 100 i3 71
{98) (07 {100) {72)
13' - 17 102 114 i 40 46
! Recovery animais only
NP Non-parametric analysis employed. Median gain values in parentheses
A

P <0.01 compared with control values using Williams’ test

P <0.05 comnared with control values using Stadent’s °t’ test

‘o
{aa



BGH 50/932334

TABLE 5

Food consumption - group mean values (g)

Group and dosage
Week
18 24 338 43 I §°4 2% 3¢ 42
Air Lowconc. Int conc. High conc. Air Lowconec. Int conc. Highconc.
control control
-1 211 211 207 209 135 133 132 137
1 212 206 207 203 138 138 139 135
2 200 196 205 202 143 141 146 138
3 196 191 198 200 148 149 150 140
4 198 201 207 206 146 149 151 139
5 203 204 204 204 147 144 147 137
6 194 195 194 192 136 139 138 126
7 205 203 208 200 147 145 147 133
8 208 202 19¢ 194 143 138 141 123
9 207 200 195 186 139 138 141 123 i
10 203 205 199 180 140 136 141 121 ;
11 198 201 199 180 136 132 137 119 |
12 198 203 203 178 133 132 137 117 ;
13 185 179 177 17 . 115 112 117 98
i4 225 2u2 147 133
15 218 205 151 135
16 218 224 154 133
17 214 217 152 136
Cumulative
*k |
1 - 12 2422 2407 2417 232¢ 1696 1683 1714 1556 ‘
Kok .
1-13 2607 2586 2594 2475 1811 1795 1832 1654
14 - 17 875 348 604 537°*
*k P <0.01 compared with control values using Willi /m+’ test

+

P <0.05 compared with control values using Stude.i's ‘t* test

A
I
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BGH 50/932334
TABLE 6

Hacn.alsology - group mean values

Week 14
Group | PCV Hb RBC MCHC MCV WBC + Diff x10%/mm* Pits TT
x10¢/ ® 0%/
% gdi mm® % fl Total N L E B M mm® s
13 .
; Air 57 15.7 8.6 275 71 it.8  2.35 9.34 06.0% 0.00 @ 06 913 24
{ H
! control H
' 23 ;
% Low conc. 57 15.8 8.1 273 Ti it.0 2.28 8.55 0.13 0.80 0.03 993 1
! | {
33 | |
Int conc. 58 157 8.t 273 71 1.z 2,10 8.97 0.08 0.00 0.47 313 25 |
[ a3 x
j High conc. 59 16,0 8.4 27.2 7i 0.8 2.36 8.37 0.06 0.00 .03 873 s
| !
19 F !
Alr 53 4.6 7.3 27.4 73 7.5 1,28  €.12 0.08 0.00 0.04 907 18 f
control |
|
29 %
Low conec. 52 14.7 7.2 28,0 73 6.4 100 5.35 0.08 $.00 0.01 881 20 g
Int conc. 52 14.8 7.3 284 71 6.2 1.21 4.94 0.07 000 G.G1 gi7 20 E
49 i *® & X !
High conc. : 54 15.2 7.5 284 T2 7.8 1.34 6.38 0.08 2.00 0.02 938 20 |
* P <0.05 compared with control values using Williams® test
Hok P <0.01 compared with control values using Williams® test

F Frequency analysis applied to the data

3
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APPENDIX 12

Rats killed at termination and following a recovery period

Group: 1 2 3 4
Compound: Control Methacrolein
Test substance (ppm): 0 1 5 15

In this appendix the macroscopic and microscopic findings relating to each animal are listed on one
page. These findings are presented by an automated data coliation system and the following should
be noted.

Particular care is taken during removal and processing of all protocoi-scheduled tissues.
Understandably, omissions or irregularities can occasionally occur, the most vulnerable tissues in this
regard being parathyroid, thymus, male mammary gland and autolysed portions of the gastroiniestinal
tract. For each animal any tissues so affected are listed as missing.

The folowing abbreviation is used:

Adj - Adjacent

,_ﬂ
tLh
o



BGH 50/932334
APPENDIX 12

(Pathelogy - continued)

Compound: Air
Dosage Level:  Control
Rat No/Sex: 18 (Terminal)

MACROSCOPIC FINDINGS

No abnormalities were seen in the animal

MICROSCOPIC FINDINGS

The following observations were noted:

Heart
Myocarditis: (Minimal , Focus)

The following tissues were considered normal:
Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b; Trachea; Lungs; Aorta; Thymus;
Lymph Nodes - Cervical; Lymph Nodes - Mesenteric; Spleen; Liver; Pancreas; Kidneys; Urinary
Bladder; Epididymides; Testes; Thyroids; Parathyroids; Adrenals; Fituitary; Salivary Glands;
Oesophagus; Stomach; Duodenum; Jejunum; Heum; Colon; Eyes; Spinal Cord; Sciatic Nerve;
Brain; Bone Marrow/sternim

Tissues not available for examination were:

Lymph Nodes - Tracheobronchial : (Not seen)

Pathologist: R.L.Gregson
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BGH 50/932334
APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level: Control
Rat No/Sex: 23 (Terminal}

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 8mm

Liver
Pale subcapsular area/s - median cleft: (One) 1mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS

The following observations were noted:

Lymph Nodes - Cervical
Plasmacytosis
Prominent distended venules containing small iymphocytes

The following tissnes were considered normal-
Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels Afb; Trachea; Lungs; Aorta: Heart;
Thymus; Lymph Nodes - Mesenteric; Spleen; Liver : (W_.N.L.); Pancreas; Kidneys; Urinary
Bladder; Epididymides; Testes; Thyroids; Parathyroids; Adrenals; Pituitary; Salivary Glands;
Oesophagus; Stomach; Duocdenum; Jejunum; lieum; Colon; Eyes; Spinal Cord; Sciatic Nerve;
Brain; Bone Marrow/sternum

Tissues not available for examination were:

Lymph Nodes - Tracheobronchizl : (Not seen)

Pathologist: R.L.Gregson
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APPENDIX 12

(Pathology - continued)

Cempound: Air
Dosage Level: Control

Rat No/Sex: 33 (Terminal)

MACROSCOPIC FINDINGS

Skin Alopecia
Side/s of face

Lymph Nodes - Cervical
Enlarged: 11mm

Liver
Pale subcapsular area/s - median cleft: (One) 2mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The foliowing observations were noted:
Lymph Nodes - Cervical
Plasmacytosis
Prominent distended venules containing small lymphocytes
Liver
Area of foamy hepatocytes near the median cleft

The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b.

BGH 50/932334

Trachea; Lungs; Aorta; Heart;

Thymus; Lymph Nodes - Mesenteric; Lymph Nodes - Tracheobronchial; Spleen; Pancreas;
Kidneys; Urinary Bladder; Epididymides; Testes; Thyroids; Parathyroids; Adrenals; Pituitary;
Salivary Glands; Oesophagus; Stomach; Duodenum; Jejunum; Illeum; Colon; Eyes; Spinal Cord;

Sciatic Nerve; Brain; Bone Marrow/sternum

Pathologist: R.L.Gregson
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BGH 50/932334
APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level:  Control

Rat No/Sex: 42 (Terminal)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 8mm

Lungs
Pale subpleural foci: (Multiple) Imm

Seminal Vesicles
Distended: (Minimal)

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS

The following observations were noted:

Lungs
Subpleural aggregation of aiveolar macrophages: (Trace)

Lymph Nodes - Cervical
Plasmacytosis
Prominent paracortex

Seminal Vesicles
Dilated with normal seminai colloid

Thyroids
Ectopic thymic tissue present
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BGH 30/932334
APPENDIX 12

(Pathology - continued)

Rat No/Sex: 43 - continued

MICROSCOPIC FINDINGS - continued

The following tissues were considered normal:
Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b; Trachea; Aorta; Heart; Thymus;
Lymph Nodes - Mesenteric; Lymph Nodes - Tracheobronchial; Spleen; Liver; Pancreas; Kidneys;
Urinary Bladder; Epididymides; Testes; Parathyroids; Adrenals; Pituitary; Salivary Glands;

Oesophagus; Stomach; Duodenum; Jejunum; Heum; Colon; Eyes; Spinal Cord; Sciatic Nerve;
Brain; Bone Marrow/sternum

Pathologist: R.L.Gregson

o161
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APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level: Control
Rat No/Sex: 52 (Terminal)

MACROSCOPIC FINDINGS

Skin Alepecia
Side/s of face: (Minimal , Diffuse)

Lymph Nodes - Cervical
Enlarged: 10mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following observations were noted:
Lymph Nodes - Cervical

Plasmacytosis

The following tissues were considered normal:

BGH 50/932334

Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b; Trachea; Lungs; Aorta; Heart;

Thymus; Lymph Nodes - Mesenteric; Lymph Nodes - Trach

Kidneys; Urinary Bladder; Epididymides; Testes: Thyroids; Parathy
Salivary Glands; Oesophagus; Stomach; Duodenum; Jejunum; Heum;

Sciatic Nerve; Brain; Bone Marrow/sternurm

Pathologist: R.I..Gregson

16l

eobronchial; Spleen; Liver; Pancreas:
roids; Adrenals; Pimitary;
Colon; Eyes; Spinai Cord;



BGH 50/932334
APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level:  Control
Rat No/Sex: 63 (Terminal)

MACROSCOPIC FINDINGS

No abnormalities were seen in the animal

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b; Trachea: Lungs; Aorta; Heart;
Thymus; Lymph Nodes - Cervical; Lymph Nodes - Mesenteric; Lymph Nodes -
Tracheobronchial; Spleen; Liver; Pancreas; Kidneys; Urinary Bladder; Epididymides; Testes;
Thyroids; Parathyroids; Adrenals; Pituitary; Salivary Glands; Oesophagus; Stomach; Duodenum;
Jejunum; Ileum; Colon; Eyes; Spinal Cord; Sciatic Nerve; Brain; Bone Marrow/sternum

Pathologist: R.L.Gregson
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BGH 50/932334
APPENDIX 12

{Pathology - continued)

Compound: Air
Dosage Level: Control
Rat No/Sex: 738 (Terminal)

MACROSCOPIC FINDINGS

Stomach Antrum Mucosa
White nodule, near to limiting ridge: Imm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS

The following cbservations were noted:

Pituitary
Cyst(s) in pars anterior: (Minimal)

The following tissues were considered normal:

Nasai Passages - Leveis A/b/c; Pharynx; Larynx - Levels A/b; Trachea; Lungs; Aorta; Heart;
Thymus; Lymph Nodes - Cervical; Lymph Nodes - Mesenteric; Lymph Nodes -
Tracheobronchial; Spleen; Liver; Pancreas; Kidneys; Urinary Bladder; Epididymides; Testes;
Thyroids; Parathyroids; Adrenals; Salivary Glands; Oesophagus; Stoma.h - (W NL>;
Duodenum; Jejunum; Ieum; Colon; Eves; Spinal Cord: Sciatic Nerve; Brain: Bone
Marrow/sternum

Pathologist: R.L.Gregson

P_
[
i



BGH 50/932334

APPENDIX 12

(Pathology - continued)

Corapound: Air
Dosage Level:  Control
Rat No/Sex: 83 (Terminal)

MACROSCOPIC FINDINGS

No abnormalities were seen in the animal

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Pharynx; Larynx - Levels A/b; Trachea; Lungs; Aorta; Heart;
Thyaus; Lymph Nodes - Cervical; Lymph Nodes - Mesenteric; Lymph Nodes -
Tracheobronchial; Spleen; Liver; Pancreas; Kidneys; Urinary Bladder; Epididymides; Testes;
Thyroids; Parathyroids; Adrenals; Pituitary; Salivary Glands; Oesophagus; Stomach; Duodenum;
Jejunum; Ileum; Colon; Eyes; Spinal Cord; Sciatic Nerve; Brain; Bone Marrow/sternum

Pathologist: R.L.Gregson
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BGH 50/932334
APPENDIX 12

{Pathology - continued)

Compound: Air
Dosage Level: Clatrol
Rat No/Se::: 93 (Terminal)

MACROSCOPIC FINDINGS

Lymph Nedes - Cervical
Enlarged

Liver
Pale subcapsular area/s - median cleft: (One) 3mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS

The following observations were noted:

Lymph Nodes - Cervical
Plasmacytosis

The following tissues were considered normal:
Nasal Passages - Levels A/blc, Pharynx; Larynx - Levels A/b; Trachea; Lungs; Aorta: Heart:
Thymus; Lymph Nodes - Mesenteric; Lymph Nodes - Tracheobronchial: Spleen; Liver :
{(W.N.L.); Pancreas; Kidneys; Urinary Biadder: Epididvmides; Testes; Thyroids; Adrenals:
Pituitary; Salivary Glands; Oesophagus; Stomach; Duodenum; Jejunum; leurn; Colon: Evyes;
Spinal Cord; Sciatic Nerve; Brain; Bone Marrow/sternum

Tissues not available for examination were:

Parathyroids : (Not seen)

Pathologist:  R.L.Grezson
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APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level: Controi
Rat No/Sex: 108 (Terminal)

MACROSCCPIC FINDINGS

Lymph Nodes - Cervical
Enlarged

All the other organs and tissues appeared pormal.

MICROSCOPIC FINDINGS

The following observations were noted:

Lymph Nodes - Cervical
Plasmacytosis

The following tissues were considered norma!:
Nasal Passages - Levels A/b/c; Pharynx; Larynx - Leveis A/b; Trachea; Lungs; Aorta; Heart;
Thymus: Lymph Nodes - Mesenteric; Lymph Nodes - Tracheooronchial: Spleen; Liver; Pancreas:
Kidneys; Urinary Bladder; Epididymides; Testes; Thvroids; Parathyroids; Adrenals; Pituitary;

Salivary Glands; Oesophagus; Stomach; Duodenum; Jejunum; Ileum; Colon; Eyes; Spinal Cord;
Sciatic Nerve; Brain; Bone Marrow/sternum

Pathologist: R.L.Gregson
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(Pathology - coatinued)

Compound: Air
Dosage Levei: Control
Rat No/Sex: 113 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 11mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - I evels A/b/c; Lungs

Pathclogist: R.L.Gregson

149 .
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(Pathology - continued)

Compound: Air
Dosage Level: Control

Rat No/Sex: 128 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 9mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
‘The following tissues were considered normal:

Masal Passages - Levels A/b/c; Lungs

Pathoiogist: R.L.Gregson

169
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APPENDIX 12

(Pathology - continued;

Compound: Air
Dosage Level:  Control

Rat No/Sex: 1338 (Recoves:

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 12mm

Liver
Pale subcapsular area/s - median cleft: (One) 2mm

Stomach Antrum Mucosa
White nodule, pear to limiting ridge: Imm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

~
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APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level:  Control
Rat No/Sex: 148 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: Smm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L Gregson

171
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APPINDIX 12

{Pathology - continued)

Compound: Air
Dosage Level: Control

Rat No/Sex: 158 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 8mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

BGH 50/932334
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(Pathology - continued)

Compound: Air
Dosage Level:  Control
Rat No/Sex: 168 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 13mm

Liver
Pale subcapsular area/s - median cleft: (One) 2mm

Stomach Antrum Mucosa
White nodules, near to limiting ridge: (Two) Imm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

BGH 50/932334
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APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level:  Control

Rat No/Sex: 178 (Recoverv)

MACROSCOPIC FINDINGS

Lymph Nedes - Cervical
Enlarged: 10mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The foliowing tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

BGH 50/932334
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(Pathology - continued)

Compourd: Air
Dosage Level:  Control
Rat No/Sex: 184 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Prlarged: Jmm

Axl the other organs and tissues appeared normal.
MICROSCOPIC FINDINGS

The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

,..
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APPENDIX 12

(Pathology -~ continued)

Compound: Air
Dosage Level: Control
Rat No/Sex: 193 {(Recovery)

MACROSCOPIC FINDINGS

Lymph Nedes - Cervical
Eplarged: 9mm

Liver
Pale subcapsular area/s - median cleft: (One) Imm

All the other organs and tissues appeared normal.

MiIiCROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

1TSS .
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APPENDIX 12

(Pathology - continued)

Compound: Air
Dosage Level:  Control
Rat No/Sex: 204 (Recovery)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 11mm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Lungs

Pathologist: R.L.Gregson

BGH 50/932334
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APPENDIX 12

(Pathoiogy - continued)

Compound: Methacrolein
Dosage Level: Low
Rat No/Sex: 213 (Terminal)

MACROSCOPIC FINDINGS

Head
Pinna/e - torn: (Right)

Lymph Nedes - Cervical
Enlarged: 7mm

Liver
Pale subicapsular area/s - median cleft: (One) imm

All the other organs and tissues appeared normal.

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Af_o-1 Pho o Y T AN Y | I TN .
INASAL DdddARTD - LOVEL A/, LATYIIA - LOVELS A/D, LUlgs

Pathologist: R.L.Gregson

P
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APPENDIX 12

(Pathology - continued)

Compound: Methacrolein
Dosage Level: Low
Rat No/Sex: 2238 (Terminal)

MACROSCOPIC FINDINGS

Lymph Nodes - Cervical
Enlarged: 12mm

Liver
Pale subcapsular area/s - median cleft: (Ore) 2mm

Forestomach
Limiting ridge - cyst: 2mm

All the other organs and tissues appeared normal,

MICROSCOPIC FINDINGS
The following tissues were considered normal:

Nasal Passages - Levels A/b/c; Larynx - Levels A/b; Lungs

Pathologist: R.L.Gregson

BGH 50/932334
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COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARDS

To the best of my knowledge and belief the study described in this report was conducted in
compliance with the following Good Laboratory Practic *andards.

Good Laboratory Practice, The United Kingdom Compliance Programme, Department
of Health & Social Security 1986 and subsequent revision, Department of Health, 1989.

United States Environmental Protection Agency, (TSCA), Title 40 Code of Federal
Regulations Part 792, Federal Register, 29 November 1983 and subsequent amendment
Federal Register 17 August 1989,

Organisation for Economic Co-operation and Development, ISBN 92-64-12367-9, Paris

1982.
Q%@Q% ‘ O// o= / Q2
Derek W. Coom‘bs, B.Sc., ' Date ’

Study Director,
Huntingdon Research Centre Ltd.
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QUALITY ASSURANCE STATEMENT

This report has been audited by the Quality Assurance Department. It is considered to be an accurate
description of the procedures and practices employed during the course of the study and an accurate
presentation of the findings.

Date of reporting audit findings
to the Study Director and HRC Management {7.08.92

('} -
/(/\,K/L———\ I8 Cleepnt72.
K.P. de-Salis, B.A., J
Systems Compliance Auditor,

Department of Quality Assurance,
Huntingdon Research Centre Ltd.
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QUALITY ASSURANCE STATEMENT

DATES OF STUDY INSPECTIONS
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Inspections were made by the Quality Assurance Department of the various phases of the study
described in this report. The dates on which the inspections were made and the dates on which the
findings were reported to the Study Director and to HRC Management are given below.

Phase of Study

Protocol Review
Pre-experimental Period
Experimental Period

ol h A

K P, de-Salis, B A |

- Systems Compliance Auditor,

Department of Quality Assurance,
Hunting?~n Research Centre Ltd.

Date of
Inspection

29.04.91
08.05.91
15.05.91
23.05.91

30.05.91

Date of
Reporting

29.04.91
08.05.91
16.05.91
23.05.91
30.05.91
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SUMR"A: .Y
Test substance: Methacrolein (B.G. No. 108).

Test animals: Albino Crl: CD® (SD) BR Sprague-Dawley strain.
Route of administration: Whole-body exposure to the vapour of the test
substance.
Duration of exposures: Six hours a day, 5 days a week (Monday to
Friday) for 2 weeks and on the Monday of the
following week. A total of 11 exposures. Only 1
exposure was completed at the highest exposure
level due to the severe response.
Exposure levels:
Group Designation Concentration of methacrolein
Target Analysed
epm)  (mgH)  (Ppm)  (mg/)
1 Air control Air only
2 Low concentration 5 0.014 5 0.013
3 MTHCRLN 20 0.057 19 0.054
4 Int. concentration 80 0.230 an  ©.22n
MTHCRLN
High concentration
MTHCRLN

() Single exposure

Results
Mortality:

Unscheduled deaths occurred in  the

High
concentration group as follows:

One male and 1 female found dead on the morning
following the first exposure.

Two females died later the same day (Day 2).

S B
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Clinical signs:

Bodyweights:

Food consumption:

Water consumption:

Haematology:

BGH 50/932334

BGH 40/920648

The 4 surviving males were moribund and were
sacrificed in extremis on Day 2.

One female was found dead on Day 3.

During exposure signs indicative of exposure to an
irritant substance were observed in all exposed
groups typified by closed or half-closed eyes. The
Intermediate and High concentration groups also
adopted a hunched posture. A prone posture,
irregular shallow breathing and pronounced
(diaphragmatic) breathing movements were
observed during the single exposure at the high
concentration level.

At other times red/brown staining around the head
was seen in a proportion of rats exposed to the
Inter. concentration level from Week 2.

Following Exposure 1, all rats exposed at the higt
concentration were gasping or had pronounced
breathing movements and red/brown staining
around the snout. Signs persisted until the animals
died or were kiiled.

Riles was occasionally observed in the surviving
High concentration group female throughout the
period until scheduled sacritice.

Intermediate concentration rats gained slightly less
weight than controls.

Intermediate concentration rats consumed less than
control rats.

Intermediate concentration rats consumed more
than controi rats. The effect was more marked in
females.

Differences between control and exposed groups
were considered not to be of toxicological
significance.
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Biochemistry:

Macroscopic pathology:

Organ weights:

Microscopic pathology:

BGH 50/932334

BGH 40/920648

Differences between control and exposed groups
were considered not to be of toxicological
significance.

Higher incidence of the following, compared with
controls, seen in decedent rats from Group 4
(High concentration MTHCRLN) were considered
to be related to exposure to methacrolein

Lungs - congested
- not fully collapsed on opening
thoracic cavity

Adipose tissue - reduced

Liver - pale areas

Pancreas - pallor

Gastro-intestinal tract - gaseous distension

Skeletal muscle - congestion close to the
larynx.

Differences between control and groups exposed at
S or 19 ppm were considered not to be of
toxicological significance. The single surviving
rat exposed for 1 day ai 77 ppm had a high iung

weight.

The following treatment-related changes were seen
in decedent rats from Group 4 (High concentration
MTHCRLN):

Nasal turbinates -erosion/ulceration/necrosis
of the respiratory epithelium and erosion of
the olfactory epithelium in all rats. Purulent
exudate in the nasal cavity and evidence of
epithelial regeneration in a majority of rats.
Erosion and ulceration of the olfactory
epithelium in a single female.

N I { O

: 341



E 10

BGH 50/932334

BGH 40/920648

Larynx - areas/extensive epithelial uiceration
in all rats. Moderate subepithelial
inflammation and fibrino-purulent exudate in
the lumen with bacterial colonisation in the
majority of rats. Minimal epithelial
hyperplasia with squamcus metapiasia in a
single female.

Trachea - epithelial erosion, necrosis or
ulceration in a proportion of rats,
Inflammatory ceils in the lamina propria in
a singie femaie. Fibropurulent exudate in
the lumen of a singie female.

Lungs - necrosis of the bronchiolar
epithelium in all rats, with peribronchiolar
inflammatory cells in a single male.
Vascular congestion in one male and ali
females. Focal alveolar oedema in a single
male.

Liver - minimal centrilobular hepatocyte
vacuolation in & proportion of males.
Generalised hepatocyte vacuolation in a
proportion of females. Subcapsular
hepatocyte mecrosis in  two  males,
centrilobular hepatocyte necrosis in one
male.

Adrenais - reduced cortical vacuciation in
all males. Apparent hypertrophy of the
zona fasciculata in two females.

The following treatment-related changes were seen
in rats killed after the exposure period:

Nasal turbinates - pseudoglandular goblet
cell hyperplasia and erosion and/or
disorganisation of the olfactory epithelium in
a majority of Intermediate concentration
group rats and the High concentration rat.
Minimal hyperplasia of the respiratory
epithelium in a majority of Intermediate
concentration rats.  Hypertrophy of the
respiratory epithelium in 2 Intermediate
concentration males.

Larynx - rpinimal epithelia hyperplasia in a
proportionof Intermediate concentration rats
with necrosis of the ventral cartilage in the
High concentration rat.
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Trachea - epithelial hypertrophy in a
proportion of Intermediate concentration
males and the High concentration female.
Epithelial byperplasia in the majority of
intermediate concentration rats.

Lungs - hypertrophy of bronchiolar
epithelium with prominent goblet cells in the
High concentration female.

Adrenals - apparent hypertrophy of the zona
fasciculata in 3 Intermediate concentratior
females.

no-adverse effect concentration of

Methacrolein was 0.013 mg/l (5 ppm).

: 343
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INTRODUCTION

This study undertaken at the Huntingdon Research Centre Ltd., Huntingdon, England, was designed
to investigate the effect on rats of inhalation of a test atmosphere containing methacrolein vapour.
administered for 6 hours a day, 5 days a week for 2 weeks and 1 day of the following week.

The data from this investigation was intended to assist the selection of exposure levels for a
subsequent 90-day inhalation study.

Key dates during this study were:

Protocol approval:

by Study Director: 24 April 1991,

by HRC Management: 24 April 1991.

by Sponsor: 15 July 1991.
Animals arrived: 1 May 1991.
First exposure: 13 May 1991.
Last exposure: 27 May 1991.
Terminal kill: 28 May 1991.

This report contains all the relevant data collected during the study. All specimens, rew data and
other documents generated at HRC during the study, together with a copy of this final report, have
been lodged in the HRC Archives, Huntingdon, Cambridgeshire, England.
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ANIMALS AND MANAGEMENT
Animals

Fifty rats (25 male and 25 female) Sprague-Dawley CD rats, aged approximately 6 weeks, were
ordered from Charles River (UK) Ltd., Manston Koad, Margate, Kent, England, to arrive at
Huntingdon Research Cenire on 1 May 1991.

All rats were arbitrarily selected and identified on a cage basis by a temporary mark on the tail.
Veterinary examination took place on 3 May 1991. Allocation took place on 3 May 1991.

The rats were weighed and the individual bodyweights processed using a computer precgram which
selected 50 rats (25 maie and 25 female) for allocation to 5 groups, such that the group mean
bodyweights were approximately equalised. The rats were uniquely identified by numbers tattooed
into the ear pinna.

The identification of individual rats in each grovp, together with the initial allocation group mean
bodyweights, were as follows:
Group Designation Rat numbers Group mean
bodyweights (g)
Male Female Male Female

1 Air control 51- 21-25 173.0 143.8
2 Low concentration MTHCRLN 6-10 26-30 173.8 144 8
3 Int. concentration MTHCRLN 11-15 31-35 173.4 143.0
4 High concentration MTHCRLN 16-20 36-40 i72.6 144.0
R Reserve 41 -45 46 -50 173.6 145.4

Th. ragerve group rats were retained as potential replacements during the acclimatisation period and
weie killed when exposures commenced (13 May 1991).

Accommodation

The rats were housed S of the same sex to a cage, in suspended cages with stainless steel sides and
stainless stee! mesh floors. Fach cage measured 53 cm long, 35 cm wide and 25 cm high. Plastic
trays, lined with absorbent paper, were placed below each cage to collect animal excreta. The paper
was changed daily and clean cages were introduced at intervals throughout the study.

Each group of rats was kept in a separate ventilated cabinet to preveat any possible cross-
contamination between groups once exposure had commenced. The ventilated cabinets drew their air
supply from the holding room. Exposure to the material took place in the same room.

o
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The temperature and relative humidity of the room was recorded using a Kent Clearspan M 105 chart
recorder. The maximum and minimum values over the study period were as follows:

Holding room temnperature: Meaximuu 23.6°C
Minimum 19.0°C
Holding room relative humidity: Maximum 62%

Minimum 40%

Lighting was controlled to give 12 hours light {08.00 - 20.00 hours) and 12 hours dark per 24 hours.

Diet

While in their cages all rats had free access to a weighed quantity of sitandard quality controlled
laboratory rat food {(SDS Rat and Mouse No. I modified diet, Special Diets Services, Witham, Essex,
England).

There was no information available to indicate that any non-nutrient substance iikely to influence the
effect of the test compound could reasonably be expected to be present in the diet. Analyses were
made on ali batches of diet used to establish levels of basic nutrients and of specified substances and
micro-organisms likely to have been present in the feed components and which, if in excess of
specified amcunts, might have had an undesirable effect on the test system. All batches of diet used
conformed with the acceptable standards agreed by the Study Director and Head, Juality Assurance
Department. The data have been lodged in HRC Archives.

Tap water was available from moulded polypropylene water bottles at all times while the rats were
in the cages. The water bottles were rinsed and refilled daily and theroughly cleaned at intervals
during the study.

=1

There was no information availabie io indicate that any substance iikely to influence the effect of the

test system could reasonably be expected to be present in the drirking water.

The results of the routine physical and chemical analyses of water at source (samphing point, Gratham
Final Water) as conducted by the supplicr, Anglian Water Services Ltd., have been made availabie
to HRC. Additionally, levels of specified substances known to be present from time to time in locas
water and which, if in excess of the maxima recommended for {humag) drinking water, might have
had an undesirable effect on the test system, are deiermined in the tap water at approximately six-
monthly intervals. The analytical data have been lodged in HRC Archives.
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Test substance
Name:

TUPAC name:
Batch no.:
Presentation:

Received from:

Receipt date:

Purity:

Stability:

Storage conditions:

Administration

The animals were exposed w

BGH 50/932334

BGH 40/920648

TEST SUBSTANCE AND ADMINISTRATION

Methacrolein (B.G. No. 108).
2-methylpropenal.
02505PX.

Liquid.

Aldrich Chemical Co. Ltd.,
The Old Brickyard,

New Road,

Gillingham,

Dorset,

England.

25 April 1991.

97.02% (G.C.). The major impurity is the dimer
of methacrolein.

Adequate for study. Result of re-analysis after
end of study: 93.94% (G.C.).

Refrigerated (4°C).

hole-body to the vapour of methacrolein for 6 hours a day, 5 days -

week (Monday to Friday) for 2 weeks and on the Monday of the following week. A touwal of 11

exposures.

Control rats were similarly treated but no test substance was introduced into the exposure chamber.

(¥
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EXPOSURE SYSTEM AND PROCEDURE

Atmosphere generation (Figure 1)

The vepour was nroduced by metering the liquid from an all polypropylene syringe, mounted on a
Precidor® type 5003 syringe pump, to a sintered glass disc contained in a glass vessel, through which
air was passed at a rate of 150 litres per minute.

The air was pre-wrrmed having been passed through a tube immersed in a water bath maintained at
70°C.

The vapour-laden air passed into the chamber vig the inlet duct.

The control group received 150 I/minute of air oni.

Exposure chambers (Figure 2)

The exposure chambers were constructed from stainless steel and glass and were of approximately
759 1 internal volume. The chambers were of square cross-section fitted with 5 pyramidal base and
top. An extraction plenum was fitted in the base.

The chamber atmosphere was extracted by means of individual air hand.ing units, each fitted with
filters. A gate valve fitted in each extract line was used to adjust the pressure within each chamber
to approximately 10 mm of water below that of the room.

Each chamber was fitted with ports for withdrawal of chamber air samples for analytical purposes.
The atmosphere from the test group chambers was sampled from an upper middle port on the

chamber gide wall,

The rats were hel: within individual compartments of stainless steel wire mesh cages during exposure.

Procedure
The water bath was switched on and set to operate at 70°C.

The rats were placed within the exposure cages, _.c cages loaded into the exposure chambers and ihe
chamber doors sealed.

Syringes apprcpriate to each group were filled with test substance, mounted on the syringe pumnps and
connected to the vaporisers with a PTFE tube. The volume of test substance in each syringe was
recorded.

The air supply to the vapurisers was switched oi'. Chamber pressure was checked and adjusted if
necessary to 10 mm of water below ambient.

e
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Exposure commenced when the syringe pumps were switched on. The concentration of methacrolein
within each chamber was controlied by the rate at which the test material was fed to the vaporiser by
the syringe pump. The feed rate required to achieve the target concentration was determined during
preliminary investigations.

Following 6 hours of exposure the syringe puraps were . .icled off. The volume of test substance
remaining in each syringe was recorded.

The air supply was switched off and a sample bung removed 1rom the side wall of the test chamber
to facilitate clearance of the chamber atmosphere. After approximately 20 minutes the rats were
unloaded from the chambers and returned to their helding cages.

Target concentrations

The target concentrations of methacrolein were as follows:

Group Designation Target concentration
(ppm) (mg/l)
1 Air control Air
2 Low cencentration MTHCRLN 5 only 0.014
3 Int. concentration MTHCRLN 20 0.057
4 High concentration MTHCRLN 80 0.230

Exposure chamber conditions
Chamber atmosphere concentration of methacrolein

The concentration of meihacrolein present in each exposure chamber was measured at
approximately hourly intervals during exposure.

The method of sampling and analysis is detailed in Appendix 2.
Nominal concentration

Nominal concenuation for each exposure level was calculated for each exposure from the
volume of liquid delivered from each syringe.

Chamber air flow

Air flow to the vaporiser was monitored continuously using tapered tube rotameters and
recorded at 30-minute intervals throughout exposure.
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Chamber pressure

The chamber internal pressure relative to ambient was monitored continuously by magnehelic
pressure gauge and recorded at 30-minute intervals throughout exposure.

Chamber temperature and relative humidity

The temperature and relative humidity in each chamber were monitored continuocusly with a
wet and dry bulb thermohygrometer and recorded at 30-minute intervals. Reiative humidity
was calculated from these data.

1 350
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CLINICAL OBSERVATIONS

Clinical signs
During exposure
Clinical signs during exposure were recorded as a group response where all visible animals
appeared to be responding similarly or a proportion were affected. Group responses seen
during exposure were not transferred to the individual clinical signs sheets, and are reported
in the text of this report.
At other times
Animals were examined twice each day, usually prior to loading and immediately following
unloading from the chambers on exposure days, and in the morning and afternoon of non-

exposure days. An entry was made in the individual clinical signs sheets twice daily, even if
abnormalities were not seen.

Bodyweight

Each rat was weighed for allocation to groups, then on each day commencing 1 week before the start
of exposures and continuing throughout the study.

In addition, the weight of each rat at necropsy was recorded.

Food consumption

The quantity of food consumed by each cage of rats was recorded daily commencing 1 week prior
to the start of exposures until the end of the study.

Water consumption

The quantity of water corsumed by each cage of rats was recorded daily commencing 1 week prior
to the start of exposures until the end of the study.

;351



F 06

BGH 50/932334

BGH 40/920648

LABORATORY INVESTIGATIONS

Samples of blood were collected from all surviving rats during Week 2 of the study (23 May 1991).

All rats were deprived of food overnight. Food was available to all rats for a period of approximately
one hour immediately after removal of blood samples and before exposure.

Blood was removed from the orbitu sinus of each rat while under light ether anaesthesia.
Haematology

EDTA and sodium citrate (for thrombotest) anticoagulants were used. The parameters measured
together with the methods and units were as follows:

The following estimations wese performed with an Ortho ELT-1500
haematology analyser using standard Ortho methodology:

Units
Packed cell volume (PCV) %
Haemoglobin (Hb) g/dl
Red cell count (RBC) 1P /e
Mean corpuscular haemoglobin concentration (MCHC) -
calculated: Hb (g/dl) x 100/PCV (%) %
Mean corpuscular volume (MCV) - calculated:
PCV (%) x 10/RBC (x10%/mm®) 1
Mean corpuscular haemo%lob'm (MCH) - calculated:
Hb (g/dl) x 10/RBC (x10°/mm?) pg
Total white cell count (WBC total) %10 e
Platelet count (Plts) x10° fmmr”
The foliowing were performed using the methodology described below:
Differential count (Diff) - standard microscopy of blood smear,
stained with modified Wright’s stain, counting 100 cells:
Neutrophils ()
Lymphocytes (L) X A
Eosinophils  (E) 10 /o’
Basophils (B)
Monocytes (M) y

sz
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Units
Thombotest (TT) - Method of Owren, P.A.
(Lancet 1959, ii, 754) s
Reticulocyte count (Retic) - Method of Dagcie, J.V.
and Lewis, S.M. (Practical Haematology, 1966,
3rd edit. p. 28) % (of
red cells)

A smear for reticulocyte count was prepared. In the absence of changes in red cell parameters
the smear was not examined.
Blood biochemistry

The blood was placed into proprietary blood collection vials containing lithium heparin anticoagulant.
The blood was centrifuged at 3200 ‘g’ for 3 minutes and the plasma analysed as below:

The following parameters were analysed with a Roche Cobas centrifugal
analyser, using the appropriate BCL test kit:

Units
Glucose - hexokinase mediated mg/di
Glutamic-pyruvic transaminase (GPT), also known as
‘alanine aminotransferase” - reaction temperature 30°C mU/ml
Glutamic-oxaloacetic transaminase (GOT), also known
as ‘aspartate aminotransferase’ - reaction temperature 30°C mU/mi
Creatine phosphokinase (CPK) also known as ‘creatine
kinase’ - reaction temperature 30°C mU/ml
Gamma-glutamyl transferase (yGT) - reaction
temperature 30°C mU/ml
The following parameters were analysed with a Hitachi 737 Clinical
chemistry analyser, using standard Hitachi 737 methodology:
Total protein g/dl
Albumin (Alb) g/dl
Globuline (Glob) - by subtraction, total protein (g/dl)
minus albumin (g/dl) g/di

Albumin/Globulin ratio (A/G) - by calculation from albumin
and total protein concen*rations -

16
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Units
Urea nitrogen (Urea Nitr) mg/di
Alkaline phosphatase (AP) - reaction temperature 30°C mU/ml
Total bilirubin mg/dl
Creatinine mg/dl
Sodium (Na) mEg/]
Potassium (K) mEg/!
Calcium (Ca) mEqg/!
Inorganic phosphorus (P) mEg/}
Chiloride (Cl) mEg/l
Cholesterol (Chol) mg/di

i1
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SACRIFICE AND POST MORTEM PROCEDURE

Sacrifice

Following two weeks and one day of exposure all surviving rats were killed on 28 May 1991.

The rats were killed by exsanguination from the brachial arteries following anaesthesia induced by
intraperitoneal injection of pentobarbitone sodium.

Macroscopic pathology and organ weight analysis

The macroscopic appearance of all tissues was noted. The following organs were dissected free from

each animal and weighed:

adrenals
brain
heart
kidneys
liver
lungs

Tissue preservation

ovaries
pituitary

spleen

testes (with epididymides)

thyroid (with parathyroids)

Samples, or the whole, of the following tissues together with any other macroscopically abnormal
entities were preserved in 10% neutral buffered formalin (except eyes which were preserved in
Davidson’s fixative). The lungs were infused via the trachea with fixative prior to immersion:

® adrenals
" aorta
brain (sections of
medulla/pons,
cerebellum and cerebral
cortex)
caecum
colon
duodenum
eyes
eyelids
exorbital lachrymal
gland
femur (with joint)
harderian gland
*  heart
ileum
jejunum
kidneys
larynx (2 levels)

liver

a
b

b lungs
Iymph nodes (cervical,
mesenteric and
tracheobronchial)
mammary glands
® nasal passages
(3 levels)
oesophagus
optic nerve
ovaries
oviduct
pancreas
pharynx
pituitary
prostate
rectum
salivary gland
sciatic nerve
seminal vesicles
skeletal muscle (thigh)
skin
12
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spinal column

spinal cord {(cervical,
mid-thoracic and
lumbar)
spieen

sternum/ribs (for bone
and marrow)

stomach

testes (with
epididymides)

thymus

thyreid (with
parathyroids)

tongue
trachea (including
bifurcation)

ureter

urinary bladder

uterus

vagina
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Light microscopic examination was performed of 4 um thick sections, stained with haematoxylin and

eosin, of those tissues in the table zbove marked as follows:

Air control and High concentration rats only
® Al rats
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STATISTICAL ANALYSIS

All statistical analyses were carried out separately for males and females.

The analyses were carried out using the individual animal as the basic experimental unit.
Bodyweight data were analysed using weight gain.

The following sequence of statistical tests was used for bodyweight and organ weight data:
®

If the data consisted predominantly of one particular value (relative frequency of the mode
exceeded 75%), the proportion of animals with values different from the mode was analysed
by appropriate methods. Otherwise:

(i)

Bartlett’s test (1) was applied to test for heterogeneity of variance between treatments. Where

significant (at the 1% level) heterogeneity was found, a logarithmic transformation was tried
to see if a more stable variance structure could be obtained.

(iii) If no significant heterogeneity was detected (or if a satisfactory transformation was found), a

one-way analysis of variance was carried out. If significant heterogeneity of variance was
present, and could not be removed by a transformation, the Kruskal-Wallis analysis of ranks
(2) was used.

(iv) Analyses of variance were followed by Student’s ‘t’ test and Williams’ test (3) for a dose

related response. Williams’ test was reported for exposed groups, when and where considered
appropriate. The Kruskal-Wallis analyses were followed by the non-parametric equivalents of
the “t’ test and Williams’ test (Shirley’s test (4)).

Where appropriate, analysis of covariance was used in place of analysis of variance in the above

sequence. For organ weight data, bodyweight was used as covariate in an attempt to allow for
differences in bodyweight which might influence the organ weights.
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ARCHIVING

All specimens, raw data and other documents generated at HRC during the course of the study,
together with a copy of the final report, have veen lodged in the Huntingdon Research Centre

Archives, Huntingdon, England.
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RESULTS

CHAMBER ATMOSPHERE CONDITIONS

Group 4 (High concentration MTHCRLN) exposures were terminated following deaths after
Exposure 1. Details are presented in the appropriate section. Data relating to the High concentr.. ion

group presented below refer to Exposure 1 only.

Analysed concentration of methacrclein

The data are presented in Table | and are summarised “elow:

Group Study mean analysed
concentration of methacrolein
(mg/1) {ppm)
1 (Air control) Alr only
2 (Low concentration MTRCRLN) 0.013 5
3 (Int. concentration MTHCRLN) 0.054 i9
4 (High concentration MTHCRLN) €.221) {77}
- .
24450 x (me/l) at 760 mmHg and 25°C

m =
po molecular weight of methacrolein (70.09)
Nominal concentration of methacrolein

The data are presented in Table 2 and are summarised beiow:

Group Study mean nominal  Analysed nominal
concoatration of (%)
methacrolein {mz/l)

1 ¢Air control) - -
2 {Low concentration MTHCRIN) 0014 91.4
3 (Int. concentraticn MTHCRLN) 0.053 87.7
4 (High concentraticn MTHCRLN) (u.220) {100.5)
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Chamber temperature and relative humidity

The data are presented in Table 3 and are summarised below:

Group T(°C) RH(%)
1 (Air control) 22.5 37
2 (Low concentration MTHCRLN) 23.6 29
3 (Int. concentration MTHCRLN) 23.3 32
4 (High concentration MTHCRLN) (21.0) 45)

The small differences between groups were considered not to have influenced e cutcome of the
study.
CLINICAL OBSERVATIONS
Mortality
There were a number of unscheduled deaths in Group 4 (H'gh concentration MTHCRLN) following
Exposure 1. Following this Group 4 rats received no further exposures. Details of deaths were as
follows:

One male (no. 20) and ! female (no. 38) died overnight following Exposure 1.

No. 372 died in the morning of Day 2.

Nos. 168, 173, 183 and 198 were sacrificed in the afternoon of Day 2 followiag a review
of their clinical condition.

No. 39% died in the afternoon of Day 2.

No. 409 was found dead in the morning of Day 3.
Clinical signs
The data are presented as follows:

Table 4 - clinical signs during exposure
Appendix 3 - individual clinical signs.

During exposure all groups exposed to methacrolein were observed to close or half-close their eves
in response to irritation. Groups 3 (Int. concentration MTHCRLN) and ¢ (High conceniration
MTHCRLN) adopted a hunched and occasionally a prone posture, wet chins indicating salivation were
also seen. During the single exposure the High concentration group received, irregular, shaliow
breathing was observed foliowed by pronounced breathing movements.

Berween exposures and at other times there were no exposure-related signs seen in Groups 1 (Air
control) and 2 (Low concentration MTHCRILN)

1 Q
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Red/brown staining - ... the snout and head was seen from Week 2 of exposure in a proportion
of male and female rui. & 'm Group 3 (Int. concentration MTHCRLAN).

Following Exposure 1, all Group 4 (High concentration MTHCRLN) rats were seen to be gasping
or have pronounced breathing movements (diaphragmatic breathing)} with red/brown staining around
the snout. Riles was observed in 5/5 males and 2/5 females.

Of the 4/5 males and 4/5 females surviving until the morning of Day 2, all of the males had
pronounced breathing tiovements and red/brown staining around the snout, these animals were
subsequently seen to be moribund and were sacrificed. All surviving females had red/brown staining
around the snout and pronounced brea‘hing movements or hunched posture. Three of the females
subsequently died. The one surviving female showed some evidence of recovery, however,
occasional episodes of riles were observed up to and including the day of scheduled sacrifice.

Bodvweights
The data are presented as follows:
Figure 3 - group mean values

Tabie 5 - group mear values
Appendix 4 - individual values

All decedent rats from Group 4 (High concentration MT HCRLN) lost weight fallowing Exposure 1.

"The surviving female rat from the High concentration group did not regain its pre-dose bodyweight
until Day 5. Subsequently, this animal’s rate of weight gain was similar to that of the control group.

The rate of gain by Group 3 (Int. concentration MTHCRLN) rats was slightly lower than controls,
however, this was not statistically significant.

Foad consumption

The data are presented as follows:
Figure 4 - group mean cumulative conzumnption
Table 6 - group mean cumulative consumption

Appendix 3 - cage mean values

Consumption by the surviving High concentration female afier Day 2 and by rats from Group 2 (Low
canceniration MTHCREN) was similar to controls.

onsumption by males and females from Group 3 (Jnt. concentration MTHCRLN) was slightly lower

than controls.
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Water consumption

The data are presented as follows:
Figure 5 - group mean cumulative values
Table 7 - group mean cumulative values
Appendix 6 - cage mean values.

Consumption by the surviving High concentration female after Day 2 and rats from Group 2 (Low
concentration MTHCRLN) was similar to controls.

Consumption by rats from the Int. concentration group was slightly greater than controls. The
difference was more marked in females.

LABORATORY INVESTIGATIONS

Haematology

The data are presented as follows:

Table 8 - group mean values
Appendix 7 - individual values.

Data from the surviving High concentration female were not included in statistical analyses.
The following statistically significant differences (P <0.05) from control values were seen:
Red celi couni
Greater in males from Group 3 (Int. concentration MTHCRLN),
Mean corpuscular haemoglobin concentration

Lower in males from Group 2 (Low concentration MT%CRLN) and in males and females from
Group 3 (Int. concentration MTHCRLN).

Mean corpuscular haemogiobin

Lower in males from Group 2 (Low concentration MTHCRLN) and 3 (Int. conceutration
MTHCRI.N).

Thrombotest
Slower clotting time in males from Group 3 (Int. concentration MTHCRLN).

The above differences were small with one exception inconsistent between ihe sexes. They are

considered not to be of toxicological signiﬁcancedq
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Biochen istry
The data are presented as follows:

Table 9 - group mean values
Appendix 8 - individual values.

Data from the surviving High concentration female were not included in statistical analyses.
The following statistically significant differences (P <0.05) from control valces were seen:
Albumin concentration
Lower in males and females from Group 3 (Int. concentration MTHCRLN).
Albumin/glebulin ratio
Lower in males from Group 3 (Int. concentration MTHCRLN).
Urea nitrogen concentration

Greater in males from Group 2 (Low concentration MTHCRLN) and 3 (Int. concentration
MTHRLN).

Gamma-glutamyl transferase activity

Lower in males from Group 3 (Int. concentraticr MTHORLN],
Creatine phosphokinase activity

Greater in males from Group 3 (Int. concentration MT HCRLN).
Calcium concentration

Greater in males from Group 3 (Iat. concentration MTHCRLN).

The above differences vere smail and with one exception inconsistent between the sexes. They are
considered not to be of toxicological significance.
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TERMINAL STUDIES
Macrosc/ pic pathology
The data are presented as follows:

Table 10 - incidence s
Appendix 10 - individual findings.

Macroscopic examination revealed the following treatment-related changes:
Lungs
Congestion was observed in 2/5 male decedent rats and 3/4 female decedent rats treated with
the high concentration of methacrolein compared with 0/5 male and female terminal control
rats.
The lungs were seen to be not fully collapsed on opening the thoracic cavity in 3/5 male
decedent rats and 1/1 female terminal rat treated with the high concentration of methacrolein
compared with 0/5 male and female terminal control rats.
Adipose tissue
A reduction in adipose tissue was observed in 2/5 male decedent rats and 3/4 female Jecedent
rats treated with the high concentration of methacrolein compared with 0/5 male and female
terminal control rats.
Liver

Paie area(s) were noted in 2/5 male decedent rats treated with the high concentration of
methacrolein compared with /S male terminal control rats.

- Pancreas

Pallor was observed in 2/5 male decedent rats and 2/4 female decedent rats treated with the
high concentration of methacrolein compared with 0/5 male and female terminal control rats.

Gastro-intestinal tract

Gaseous distension was observed in 1/5 male decedent rats and 2/4 female decedent rats treated
with the high concentration of methacrolein compared with 0/5 male and female terminal
control rats.

Small intestine

Gaseous distension was noted in 3/5 male decedent rats and 2/4 female decedent rats treated
with the high concentr.tion of methacrolein compared with 0/5 male and female terminal
control rats.

Fur

Staining was seen in all male and female decedent rats treated with the high concentration of
methacrolein ~»mpared with none in the male and female termina' contro! rats,

PR 1o BN
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Skeletal muscle

Congestion of the muscle close to the larynx was observed in 1/5 male decedent rats and 1/4
female decedent rats treated with the high concentration of methacrolein compared with 0/5
male and female terminal contyol rats.

The incidence and distribution of ail other findings were considered to fall within the expected
background range of macroscopic changes.

Organ weights
The data are presented as follows:

Table 11 - group mean values
Appendix 9 - individual values.

Data from the surviving High concentration female were not included in statistical analyses.

There were no differences between control and Groups 2 and 3 that were considered to be of
toxicological significance. The lung weight for the single female survivor in Group 4 (High
concentration MTHCRLN) was higher than expected.

Microscopic pathology
The data are presented as follows:

Table 12 - incidence summary
Appendix 10 - individual findings.

The following comments are made in summary:
Treatment-related findings;
Decedent rats

Nasal turbinates - erosion/ulceration/necrosis of the respiratory epithelium in all rats.
Degeneration of the respiratory epithelium in three male rats. FErosion of the oifactory
epithelium in all rats, with ulceration of the olfactory epithelium in a single female rat.
Purulent exudate in the nasal cavity in the majority of rats. Evidence of epithe}ial regeneration
in the majority of rats. These findings were seen at all 3 levels (Appendix 11), but were
generally less extensive at level C.

Larynx - areas/extensive epithelial ulceration in all rats. Moderate subepithelial inflammation
in the majority of rats. Fibrino-purulent exudate in the lumen with bacterial colonisation in the
majority of rats. Minimai epithelial hyperplasia with squamous metaplasia in a single female
rat. These findings were seen at both levels examined (Appendix 11).

Trachea {with bifurcation) - epithelial ercsion, necrosis or ulceration in a proportion of rats.
Inflammatory cells in the Jamina propria in a single female rat. Fibropurulent exudate in the
lumen of 2 single female rat.

23
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Lungs - n~crosis of the bronchiolar epithelium in all rats, with peribronchiolar inflammatory
cells in a single male rat. Vascular congestion in one male and all fomale rats. Focal alveolar
oedema in a single male rat.

Liver - subcapsular hepatocyte necrosis in two male rats. Centrilobular hepatocyte necrosis in
a single male rat. Minimal centrilobular hepatocyte vacuolation in a proportion of male rats.
Generalised hepatocyte vacuolation in a proportion of female rats.

Adrenals - apparent hypertrophy of the zona fasciculate in two female rats. Reduced cortical
vacuolation in Group 4 male rats.

In all decedent rats, the lesions in the respiratory tract were considered to be contributory to
death.

Terminal rats

Nasal turbinates - hypertrophy of the respiratory epithelium in two Group 3 male rats. Minimal
hyperplasia of the respiratory epithelium in the majority of Group 3 rats. Pseudoglandular
goblet cell hyperplasia in the majority of Group 3 rats and in a single Group 4 rat. Erosion
and/or disorganisation of the olfactory epithelium in the majority of Group 3 rats and in a
single Group 4 rat. These findings were seen at all 3 levels examined (Appendix 11) but were
generally less extensive at level C.

Larynx - minimal epithelial hyperplasia in a proportion of Group 3 rats and in the Group 4 rat
(this was generally seen at level A). Necrosis of the ventral cartilage in the Group 4 rat
(level B).

Trachea (with bifurcation) - epithelial hypertrophy in a proportion of Group 3 male rats and
in the Group 4 female rat. Epithelial hyperplasia in the majority of Group 3 rats.

Lungs - hypertrophy of bronchiolar epithelium with prominent goblet cells in the Group 4 rat.
Liver - subscapular hepatocyte necrosis in a single Group 3 female rat.

Adrenals - apparent hypertrophy of the zona fasciculate in three Group 3 female rats.
Additional comments

The significance of the centrilobuiar hepatocyte necrosis with prominent inflammatory cells
found in a single liver lobe in a single Group 2 rat is uncertain, but unlikely to be related to

treatment.

All other findings were considered to be spontaneous in origin and of no toxicological
importance.
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DISCUSSION

In this study rats were exposed by inhalation to the vapour of methacrolein for 6 hours a day, 5 days
a week for 2 weeks and on 1 day of the following week. The rean analysed exposure levels were
0.013, 0.054 and 0.221 mg/l (5, 19 and 77 ppm).

Following the first exposure all male rats and 4 nut of 5 female rats exposed to 0.221 mg/l (77 ppm)
died or were sacrificed in extremis. The surviving female rat was held unexposed until the scheduled
day of sacrifice.

Signs indicative of exposure to an irritant substance were seen including closed or half-closed eyelids
in all exposed groups, a hunched posture in groups exposed to 0.054 (19 ppm) and 0.221 mg/]
(77 ppm) and irregular shallow and/or pronounced breathing movements cbserved during the single
exposure at 0.221 mg/! (77 ppm). At other times red/brown staining of the head was observed in rats
exposed to 0.054 (19 ppm) and 0.221 mg/l (77 ppm). Gasping or pronounced breathing movements
were observed post exposure in all rats exposed to 0.221 mg/l (77 ppm).

A slightly reduced weight gain (not statistically significant) with lower food consumption and
increased water consumption, compared with controis, was recorded for rats exposed to 0.054 mg/!
(19 ppm).

There were no effects on haematology or blood biochemistry as a result of exposure.

There were no effects on organ weights as a result of exposure at 0.013 (5 ppm) or 4.054 mg/]
(19 ppm). The single rat that survived 1 exposure of 0.221 mg/! (77 ppm) had 2 high lung weight.

Macroscopic pathoiogicai changes were confined i rats exposed at 0.221 mg/l (77 ppm). These
included; congested lungs, lungs not collapsed on opening thoracic cavity, congestion of muscle close
to the larynx, reduced adipose tissue and pale areas in the liver.

Histopathological changes were seen in all decedent rats and included; epithelial erosion and/or
ulceration of the epithelium in the nasal wmrbinates, larynx and trachea, necrosis of the bronchiolar
epithelium, hepatocyte vacuolation and vacuolation in the adrenal cortex.

Histopathological changes seen in rats exposed to 0.054 mg/l (19 ppm) included; hyperplasia of the
oltactory, respiratory, laryngeal and tracheal epithelia, hypertrophy of the respiratory, tracheal and
bronchiolar epitnelia, subcapsular hepatocyte necrosis and apparent hypertrophy of the adrenal zona
fasciculata.

No treatment-related histopathological chariges were observed in rats exposed to 0.013 mg/l (5 ppm),
this is therefore considered to be the no-adverse effect level for this study.
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FIGURE 1
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FIGURE 5b
Water consumption - group mean cumulative values - females

~0.2

~0. 3

4

Air control
T Low
—~0.

S nt,
=" T High

-0.5

G

=40 -0,

Water Consumption (g)

300
700
600 -
500
400
300
2004
106 4

374



A 02

BGH 50/932334
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TABLE 1
Chamber concentration of methacrolein (mg/)
| Group __‘
Exposure Sample 2 (Low conc. 3 (Int. conc. 4 (High conc.
MTHCRLN) MTHCRLN) (MTHCRLN)
1 i 0.013 0.052 0.308
2 0.011 0.049 0.217
3 0.010 0.060 0.218
4 0.015 0.063 0.223
5 0.014 0.063 0.192
[ 6 0.008 0.053 0.165
Mean 0.012 0.058 0.221
2 7 0.013 G.059 *
8 0.013 0.05¢9
g 0.012 0.060
10 0.012 0.048
11 0.013 0.055
1z 0.010 0.049
Mean 0.012 0.035 ]
3 13 0.013 0.053
14 0.011 0.050
15 0.013 0.050
16 0.012 0.058
17 G.013 6.651
18 0.012 0.046
) Mean 0.012 0051
4 9 G.014 0.058
20 0.0i5 0.058
21 0.014 0.u59
22 0.013 0.056
23 0.014 0.056
24 0.013 5.053
Mean 0.014 0.057
5 28 0.016 0.056
26 Q.01s 0.052
27 0.014 0.053
28 0.013 0.05G
28 0.014 0.033
3G 0.014 0.052
Mean 0.015 0.053
& 31 0.013 0.049
3z 0.011 3.04%
3 G.010 0.0530
34 0.011 0.046
35 2.012 0.046
35 0.011 (3.048
Mean 0.011 G.048
* High dose exposure lermirated due to death
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TABLE 1
{Chamber concentration of methacrolein - continued)

Group
Exposure Sample 2 (Low conc. 3 (Int. conc. 4 (High conc.
MTHCRLN) MTHCRLN) (MTHCRIN)
7 37 0.014 0.054
38 0.014 0.052
39 0.015 0.052
40 0.012 - 0.052
41 0.013 0.054
42 0.012 0.053
Mean 0.013 0.053
& 43 0.012 0.052
44 0.U13 0.054
45 0.013 0.053
46 0.012 0955
47 0.012 0.053
43 0.012 0.055
Mean 0.012 0.054
9 49 0.014 0.068
50 0.014 0.059
51 0.014 0.028
52 0.014 0.064
53 0.014 0.062
54 0.011 0.053
_ Mean 0.014 0056
10 55 a 0.056
56 0.017 0.050
57 0.010 0.049
58 0.010 0.051
59 0.012 0.051
50 0.012 0.050
Mean 0.012 0.051
11 61 0.012 0.061
62 0.012 0.054
63 0.012 G.049
64 0.012 0.057
65 0.012 0.057
66 0.012 0.051
Mean 0.012 0.055
Study mean 0.013 0.054 ©.221)
SD 0.0016 0.0058 (0.G48)
ppm+ 4.5 18.8 (77.1)
SD Standard deviation
a Test substance not generating when sample removed. Liquid not in contact with glass frit
) Single exposure

ppm+  Calculated using ppm = 24450 x mg/l / M. W. {70.09)
: 33 ¢

. 376
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TABLE 2
Nominal concentration of methacrolein (mg/1)
1
Group 1
2 (Low conc. 3 (Int. conc. 4 (High conc.
Exposure MTHCRLN) MTHCRLN) MTHCRLN)
Conc. A/N* Conc. A/N Conc. AN
{mg/l) (%) (mg/D (%) (mg/1) (%)
1 Q0. 85.7 0.056 103.6 0.220 i00.5
2 IURS RS 85.7 0.056 18.2 #
3 0.614 85.7 .05+ 3i.1
4 0.0i4 100.0 0.05¢, 1G01.8
5 0.014 107.1 0.05¢ 94.6
6 0.014 78.6 0.056 85.7
7 0.014 92.9 0.033 100.0
8 0.014 85.7 0.056 96.4
9 0.014 100.0 0.050 112.¢
10 Q.011 106.1 0.035 G2.7
11 0.616 75.0 0.056 9%8.2
Study 0.G614 91.4 0.053 97.7
A/N Aflalysed concemrat.imz < 100
Nominal coscenration
# High conceitration exposy minated due to deaths
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f=meperature and relaiove kocidity

during exposares
(.xposure mear: values;

BGH 50/932334

BCH 40/920€6+48

Group
1 2 2 4
Exposure (Air control) (Low conc. (Int conc. (High conc.
MTHCRLN) MTHCRLN) MTHCRLN)
T RH T RH T RH T RH
O (%) °C) (%) (°C) (%) (O (%)
1 212 40 23.2 29 23.0 £} 21.0 45
2 21.8 38 23.7 29 23.5 3 #
3 227 35 234 29 229 31
4 224 34 23.1 28 22.7 32
5 224 35 228 31 22.8 31
6 227 35 23.2 30 22.8 33
7 23.1 38 235 30 23.3 33
8 238 35 243 22 240 32
9 22.4 38 24.0 29 228 31
10 223 39 24.5 27 227 31
i1 222 37 23.8 28 23.4 32
Mean 225 37 23.6 29 233 32

# High concentration exposure terminated due to deaths

s
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BGH 50/932334

BGH 40/920643

TABLE 4

Clirical signs during exposure

Exposure
Group Observation
t 2 2 4 5 6 7 8 9 10 (i
1 Nothing abnormal
Air control | detected A A A S SV A B A
2 Eyes ciosed/half-clused | v v v ¥ v V /L L S SV
Low conc.
MTHCRLN
3 Fyes closed/halfclosed | v v v v / v & 7 VS S 7
Int. conc. Hunched posture v S Y S S S S S S
MTHCRLM | Prone posture v v S
Wet chin v S
4 Eyes closed/haif-ciosed | «
Higk conc. | Prone posture v
MTHCRLN | Wet chin v
Irregular shallow
breathing v
Diaphiraginatic
breathing v
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BGH 5u/932334
BGH 40/920648
TABLE §

Bodyweights - group mean values (g)

Grotip and dosage
Day
18 28 3é - 1?2 29 32 49
Air Lowconc. Int.conc. mh cone . Air Lowconc. Iat.conc. High conc.
controf MTHCRLN MTHCRLN HCRLN | control MTHCRLN MTHCRLN CRLN
Pre-dose
-7 199 202 201 200 164 166 158 160
-6 210 212 213 210 169 171 165 169
-5 220 222 223 217 172 277 162 168
-4 229 231 232 224 i75 182 169 174
-3 238 240 243 233 183 188 174 180
-2 2438 249 254 244 186 <8 177 185
-1 257 258 262 249 188 193 176 182
Dosing

0 264 267 269 259 193 199 181 190

1 273 272 276 213 198 203 183 156

2 281 279 200 200 186 165

3 289 285 282 204 208 187 172

4 296 292 287 207 211 192 130

5 304 301 294 215 217 193 190
6 309 305 302 215 213 198 193

7 314 312 310 218 220 198 197
8 318 317 315 220 224 204 203

9 326 323 318 227 227 204 210
10 302 304 291 209 205 191 183
11 322 323 314 220 26 200 201
12 331 329 320 227 233 202 193
13 334 333 326 230 232 209 205
14 343 341 335 233 232 212 207
15 346 347 337 235 240 214 210

37
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TABLE 3
Fcod consumption - group mezn cumuiative values (g)
Group and dosage

Day ~ - —
18 28 23 43 1¢ 29 39 4¢

Air Lowconc. Int.conc. High conc. Alr lowcone. Int.come. High conc. !

control  MTHCRLN MTHCRLN M‘FHCRLN control  MTHCRLN MTHCRLNMTHCRLN |

Pre-dose
-7 28 27 28 26 21 21 20 21
-6 56 56 57 55 41 43 36 42
-5 34 85 87 83 ; 51 64 55 64
-4 il4 116 118 113 @ 84 85 738 87
-3 144 145 149 142 P07 165 a4 109
-2 173 175 181 177 ©128 128 112 130
-1 204 206 213 232 sz 151 134 153
Daosing .

1 235 236 240 202 ‘ 75 172 153 153
2 266 265 265 202 198 191 172 179
3 299 295 291 226 215 190 195
4 332 326 316 L2423 237 208 215
5 364 357 343 P63 261 228 238
6 397 386 373 20 282 248 261
7 429 413 405 31 307 268 285

38 458 447 433 337 329 287 306 |
9 489 477 459 361 350 305 331
10 498 487 457 i 368 356 311 342
11 528 518 495 b39¢ 380 329 3645
12 560 549 22 i 41s 405 346 331
13 591 580 553 ; 440 42 363 303
14 625 613 585 466 450 389 425
15 655 644 612 i 189 175 408 445

38
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TABLE 7
Water consmption - group mean cumulative values (g)
B Da Group and dosage
y 18 248 34 48 1? 29 3¢ 49
Air Low conc. Int.conc. HM% conc. Air Lowconc. Int.conc.  High conc.
control MTHCRLN MTHCRLN CRLN | ~omirol MTHCRLN MTHCRLN MTHCRLN |
Pre-dose
-7 30 30 29 30 25 24 25 26
-6 60 61 59 59 49 52 45 50
-5 91 93 92 39 ‘ 74 70 75
-4 123 125 125 118 102 108 95 101
-3 154 157 156 148 128 131 120 128
-z 187 190 188 178 151 158 142 150
-1 220 225 222 210 179 188 169 178
Dosing

1 254 258 254 211 204 213 191 179

2 287 291 285 211 229 233 217 186

3 321 323 318 253 260 244 211

4 353 3 351 276 283 277 236

5 386 389 387 303 312 305 265

6 417 421 421 227 334 340 290

7 449 453 454 352 363 367 312

8 479 485 489 374 388 399 333

9 511 516 521 399 415 431 358
10 542 545 558 419 435 467 372
i1 58 587 599 447 470 503 402
12 616 621 634 474 499 542 414
13 645 653 666 499 526 583 442
14 686 7 526 550 616 467
15 710 721 739 550 585 657 494

39
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TABLE 8

Haematology - group mean valucs

Week 2 (23 May 1591)

| Growp PCV  Hb REC MCHC MCVMCH WBC + Diff 210 /mm® Py TT ]
i ! x10%/ . <10%¢ !
: % g/l mm® % £ pg Total N L E B M mm’ s !
’__.A I 1
- i F
LAl 151 14.5 6.1 29.5 83 246 12.8 2.17 i0.58 ©0.08 0.00 0.00 1210
f control i
L g * *
i Lowsonc. | 51 143 6.3 28.9 81 235 152 3.34 11.69 0.10 €.00 004 1272 20
| MTHCRLN
; 3(5 * x x ®
| Int.conc. 52 152 6.4 291 83 239 12.9 3.20 9.70 0.02 0.00 000 1ia} 21
MTHCRL

19

Air 2152 6.2 292 84 244 114 1.9 935 ©.00 0.90 0.05 2.0 19
control

29

Lowconc. | SO 14.6 59 292 84 247 0.0 2.04 7.8 0056 0.00 0.06 1197 18
MTHCRLN

3% .

Int.conc. 53 154 6.5 288 8 236 90 1.40 7.5 0.0 0006 0.00 1164 IS
| MTHCRLN

a 49

High conc. 138) (16.5) (7.0) (28.4) {83) (23.6) (11.5) (1.61) (% 78} {0 0O) {0.00) (O 12) (13 18
MTHCRLN f

= P <0.05 compared with contrul data using Williams® test
a 7 va from single survivor - not included in statistical analysis
F Yrequency analysis applied to data

g
o

%)
o
)
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BGH 40/920648
TABLE 9
Biochemistry - group mean values
Week 2 (23 May 1991)
Group Gilu- Protein g/dl A/G Urea Creat- AP GIT GOT
cose Nitr inine mU/ mU/ mU/
mg/dl  Total Alb  Glob mg/dl mg/di ml ml ml
1é
Air 113 5.9 2.9 3.0 0.99 11 0.5 424 24 52
control
24 .
Low conc. 99 6.0 2.9 3.1 0.92 16 0.5 410 25 53
MTHCRLN
33 * * *
Int. conc. 111 6.1 2.9 3.3 0.87 13 0.5 389 26 56
MTHCRLN
1e
Air 94 6.1 3.0 3.1 0.96 15 0.5 245 17 59
control
29
Low conc. 110 6.0 3.0 3.0 0.99 19 0.5 276 18 52
MTHCRLN
3Q *
Int. conc. 92 5.9 2.9 3.1 0.94 16 0.6 300 22 65
MTHCRLN
a 49
Hi conc . 112 5.3 .8 2.8 1.00; 19 0.5) 323 19 53
M%IC (112) ¢ 2.8 2.3 Q.00 (19 (323) (19 (53

P <0.05 compared with control data using Williams” test
a Data from single survivor - not included in statistica! analysis
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TABLE 9

{Biochemistry - continued)

Week 2 (23 May 1991)

Group vGT CPI/( Bili - N a/ K Ca y P , m%] Chol
mU/ mU/ rubin mEq/ wEq/ mEq/ mEqg /
ml ml mg/d! i 1 i i ! mg/di
1é
Air 2 i04 0.1 141 3.6 5.3 6.1 97 89
control
248
low conc. 2 ii4 0.1 141 3.5 5.3 5.9 97 83
MTHCRLN !
36 E3 * x
Int. conc. <i {43 0.1 142 3.4 5.5 56 97 82
MTHCRLN
1Q F # i
Alr <1 143 0.1 141 3.4 5.3 4.7 98 91 |
control (81) !
29
Low conc. <1 119 0.1 140 3.6 3.2 4.4 99 SG |
MTHCRLN (92
3%
Int. conc. <2 160 0.1 140 3.6 5.2 4.5 99 82
MTHCRLN (81
Ha 4%
izh conc. (1. (137) (0.1) (141) (4.3) (5.3) (5.9) (100) (i03)
MTHCRLN ’

* P <0.05 compared with control data using Wiiliams” test

a  Data from single survivor - not included in statistical anaiysis

F Frequency analysis applied to data

#  Distribution free method of analysis appiied to data. Median values in parentheses
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Organ weights - group mean values

TABLE 11

BGH 50/932334

BGH 40/920648

Week 3
Group Body Brain Pitu- Thyroids Heart Lungs Liver Spleen  Kidneys Adrenals Testes+
wt. itary Epidids
g g mg mg g g g mg g
1 A A A
Air 344 1.87 105 15.5 1.18 1.25 14.6 46.9 3.69
control (1.169) (1.221) (14.28) (0.749)
28
Lowconc. 337 1.86 9.6 15.3 1.19 1.27 13.3 48.3 3.91
MTHCRLN (1.196) (1.273) (13.32) (0.797)
ag
Int.conc. 332 1.91 9.4 15.6 1.10 1.27 13.8 51.4 3.92
MTHCRLN (1.116) (1.287) (14.16) (0.801)

A Statistical analysis perfofmed with values adjusted using bodyweight as covariate, Adjusted mean values
in pareotheses

47
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2i.T 11

“¥pgor weagsi continaed)

Week 3

f _ ) T T T T T T - =

| Group Body Brain Pitu- Tivioms | eun ¢ Liver 5t en Kidaeys Adremals ovane. i
i wt. itary i
g g mg 38 2 £ e £ s mg |

19 A A A A
Air 23t 1.79 1i.t 13 3 (1.86 3 9.7 L 6D LLs €3 . R2.6

control . 845) {$.95y .88y (1.&- H

20 ?
Low conc. 234 1.82 1.2 11.6 & S7 i L1 0.2 PLL 56 % 36. 2 §
MTHCRLN ¢349; o35 (6.504Y (1 057,

39 ;
Int.conc. 208 1.76 5.7 3 .50 ot 3.3 49 1.2 [ v :
MTHCRIN (G.335D) (5.36) (.73 {(1.861%y :

a 49
High conc. (206} (1.79) (10.7) (11.%® (3.38) oy (Tny {848 (1 3g B3 7y S0
MTHCRLN :

A Statistical apalysis performed with values adjusted using bodyweight 25 covaiiate. Adusted
mean values in parentheses
a  Single survivor - not inclided in statistica’ analysis
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BGH 50/932334

BGL 40/920648

APPENDIX 3
Individual clinical signs

Rat no.

Isex Observation

Group | Designation

1 Air control 18 | Nothing abnormal detected
238 |Nothing abnormal detected
34 |Nothing abnormal detected
43 |Nothing abnormal detected
53 | Nothing abnormal detected

2 Low conc. 63 |Nothing abnormal detected
MTHCRLN | 73 |Nothing abnormal detected
83 |Nothing abnormal detected
94 | Nothing abnormal detected
108 | Nothing abnormal detected

3 Int. conc. 118 |Nothing abnormal detected

MTHCRLN | 128 |Red/brown staining vnder the chin post exposure; Days 9 and 15
Red/brown staining around the snout post exposure; Day 12

133 | Nothing abnormal detected

143 | Red/brown staining under the chin post exposure; Days 8 and 9
158 | Red/brown staining around the snout post exposure; Day 12

4 High conc. | 164 | Gasping, réles and red/brown staining around the snout post
MTHCRLN exposure; Day 1

Red/brown staining around the snout and forepaws, gasping,
loud squeak when inhaling and pronounced breathing movements
¢ laphragmatic breatning); Day Z

Moribund; sacrificed 14 May 1991; Day 2

1738 | Gasping, réles and red/brown staining around the snout post
exposure; Day 1

Red/brown staining around the snout and forepaws, pronounced
breathing movements and a loud squeak when inhaling; Day 2
Moribund; sacrificed 14 May 1991; Day 2

188 | Gasping, rales and red/brown staining arc¢ und the snout post
exposure; Day 1

Red/brown staining around ihe snout and forepaws, pronounced
breathing movements and a hunched posture; Day 2

Moribund; sacrificed 14 May 1991; Day 2

198 | Gasping, riles and red/brown staining around the snout post
exposure; Day 1

Red/brov'n staining around the snout and forepaws, gasping,
203  |loud squeak when ihaling and pronounced breathing movements
(diaphragmatic breathing); Day 2

Moribund; sacrificed 14 May 1991; Day 2

Gasping, riles and red/brown staining around the snout post
exposure; Day 1. Found dead 14 May 1991; Day 2

77
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APPENDIX 3

(Individual clinical signs - continued)

Group | Designation Rz;; ex;o. Observation o

i Air control | 219 | Left upper top lip swoller; Day 15
22% | Nothing abnormal detected
239 | Nothing abonormal detected
249 | Scabs on tail; Days 11 - 15
25% | Nothing abnormal detected

2 Low conc. | 269 |Nothing abnormal detected
MTHCRLN | 272 | Nothing abnormal detected
282 | Nothing abnormal detecteq
292 | Nothing abnormal detecteqd
309 | Nothing abnormal detected

3 Int. conc. 319 | Red/brown staining under the chin; Day 9, and arcund the snout;
MTHCRLN Day 12 o )
329 | Red/brown staining around the snout; Days 12 and 15, and both
forepaws; Day 15

339 |Red/brown staining under the chin; Days 8 to 10, around the lef:
eye; Days 8 and 10, snout; Days 11 and 15 and forepaws: Days
8 and 15 -
342 | Red/brown staining around the laft eye; Day 10

352 |Nothing abnormal detecteqd ’

4 High conc. | 369 |Pronounced breathing movements (diaphragmatic breathing) and
MTHCRLN red/brown staining around the spout post exposure; Day 1

Red/brown staining around the snou: and forepaws; hunched
posture, vay 2. Rdies; Days 3 10 4 and 10 to 15

379 Rales, pronounced breathing movements (diaphragmatic
breathing) and red/brown staining around the snout post
exposure; Day 1

Pronounced breathing movements {diaphragmatic breathing),
red/brown staining around the snout and forepaws; Day 2
Spasm followed by death, 14 May 1991; Day 2

382 | Gasping and red/brown Staining around the snout; Day |
Found dead in cage, 14 May 1991; Day 2 iy

39¢ | Pronounced breathing movements {diaphragmatic breathing) and
red/brown staining around the snout post exposure; Day 1
Gasping, pronounced breathing movements (diaphragmatic
breathing), red/brown Staining around the snout - * © repaws
and hunchbed posture; Day 2

Found dead in cage, 14 May 1991: Day 2

40¢ | Rales, pronounced breathing movements {diaphrazmatic
breathing) and red/brown staining around the snout post
exposure; Day |

Red/brown staining around the snout and forepaws, hunched
posture and half-closed eyes: pay 2

Found dead in cage, 15 May 1991: Day °

S
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BGH 50/932334
BGH 40/920648
APPENDIX 4
Bodyweights - individual values (g)

Grour 13 Air control

C.ge Animal Day
nwnber | nmumber
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4

201 208 216 224 238 248 259 263 274 280 291 301
196 212 220 226 236 245 253 260 271 278 283 291
201 210 221 233 239 250 258 266 275 285 292 300
194 209 221 227 237 244 256 265 269 275 288 294
20z 212 224 233 242 252 257 265 274 285 292 294

VAR WN =

Group 18 Air control

number | number
5 6 7 8 9 10 11 12 13 14 15

312 320 332 335 346 315 340 351 353 364 373
297 302 308 311 322 303 318 327 332 339 343
303 307 311 315 319 293 318 322 327 332 337
306 310 311 316 324 305 322 334 338 347 339
302 306 309 314 317 293 312 321 321 334 336

(SR AR S F o)
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BGH 50/932334

BGH 40/920648

APPENDIX 4
{Bodyweights - continued)

Group 2~ Low conc. MTHCRLN

‘ Cage Animal Day

i number | number

; -7 -6 -5 -4 -3 -2 -1 0 i 2 3 4
L

|

205 214 219 231 238 248 254 263 266 274 278 284
197 202 213 225 232 244 252 253 263 267 74 27

199 212 218 226 231 240 246 256 259 266 271 275
205 217 227 234 247 255 266 277 285 295 300 308
205 215 231 237 250 259 273 284 289 295 300 309

2

QWO W1

Group 23 Low conc. MTHCRLN

Cage Animal Day
number | number

5 6 7 8 9 i0 it iz i3 i4 i5

294 297 301 306 311 304 312 316 321 328 337
285 287 295 300 304 289 306 305 313 317 325
284 288 295 300 301 284 303 307 308 319 322
319 330 336 341 352 321 350 358 363 372 374
321 325 332 340 349 322 343 357 368 3689 375

—
OV

80



BGH 50/932334

BGH 40/920648

APPENDIX 4
(Bodyweights - continued)

Group 36 Int.conc. MTHCRLN

Cage Animal Day
number | number

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4

3 11 207 219 231 239 248 58 264 273 277 278 286 289
12 199 212 221 233 243 253 262 267 274 215 276 279
13 197 208 216 224 233 242 248 255 259 264 263 268
14 206 220 226 237 247 261 269 270 287 285 291 294
15 198 208 219 229 244 254 267 276 284 786 294 30C4

Group 33 Int.conc. MTHCRLN

f

Cage Animal Day
number | number
5 6 7 8 9 10 i1 12 i 14 15
3 11 296 306 311 317 317 29: 314 322 326 334 332
12 289 300 312 316 314 290 306 313 324 331 329
13 273 278 283 289 289 268 236 291 292 305 310
14 299 307 315 318 323 292 521 326 32t 329 339
i5 312 321 330 337 345 314 341 349 354 365 376
81
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Group 44 High conc. MTHCRLN

APPENDIX 4

(Bodyweights - continued)

BGH 50/932334

BGH 407920648

g Cage | Animal Day
| number | number
E -7 -6 -5 -4 -3 -2 -1 0 1 3 4
| 4 16 199 206 215 220 228 238 244 254 207
} 17 199 208 215 223 231 244 248 259 218
! 18 191 204 208 211 219 227 229 23% 202
i 19 205 216 224 234 245 257 263 269 226
L 20 207 216 222 233 243 253 260 273
Group 43 High conc. MTHCRLN
Cage Animal Day
number | number
i4 is5
4 16
17
18
19
20
82



Group 1% Air control

BGH 50/932334

BGH 40/920648

APPENDIX 4
(Bodyweights - continued)

Animal
number | number

Day

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4
5 21 162 173 173 166 177 183 184 179 188 194 199 196
22 161 169 168 174 183 189 187 199 207 208 206 215
23 162 167 166 173 180 185 182 192 196 198 193 204
24 151 159 162 169 175 181 178 181 182 191 191 186 ;
25 182 178 190 191 201 194 269 216 219 209 230 236 f
Group 1% Air control
Cage Animal Day
number | number
5 6 7 8 9 10 11 12 13 14 15
5 21 206 209 210 206 214 200 207 207 211 218 220
22 226 230 223 238 245 220 229 245 251 257 249
23 210 210 209 214 223 205 209 222 226 232 225
24 194 195 200 193 199 188 196 199 196 203 206
25 240 231 246 247 253 234 258 261 255 256 277 |

83
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Group 22 Low cone. MTHCRIN

APPENDIX 4

(Bodyweights - continued)

BGH 50/932334

BGH 40/920648

Cage Animal Day \
number | number i
-7 -6 -5 -4 3 .2 1 0 i 2 3 a4
6 26 167 167 176 i81 i86 ig84 90 198 201 201 208 213
27 166 172 176 182 18¢ ig2 i90 193 i95 18% 199 199 :
28 162 171 175 182 i88 188 194 198 2063 158 205 209
29 171 177 181 184 195 198 196 205 213 209 214 215
30 163 170 i77 i80 igs 189 196 201 204 204 215 218
Group 29 Low conc. MTHCRLN
Cage Animal Bay
number | number
5 6 7 2 9 10 11 i2 i3 i4 15
6 26 220 218 224 229 234 214 234 240 243 237 249
27 203 197 210 20 21z 157 210 226 221 216 226
28 212 210 "20 222 224 202 231 233 230 233 239
29 223 222 217 227 227 213 221 230 232 235 232
30 225 218 228 231 235 215 232 244 236 238 254




BGH 50/922334

BGH 40/9206483

APPENDIX 4
(Bodyweights - continued)

Group 39 Int.conc. MTHCRLN

Cage Animal Day
number | number
-7 -6 -5 -4 -3 -2 -1 (4] 1 2 3 4

7 31 160 165 161 171 178 1s3 174 181 185 186 181 191
32 160 160 149 157 166 163 151 166 172 171 168 177
33 161 170 169 175 179 186 185 191 196 198 196 198
34 154 166 164 169 173 178 184 185 183 191 198 200
35 153 164 166 173 174 175 184 183 177 185 191 195

Group 3% Int.conc. MTHCRIN

Cage Animal Day
number | number
5 6 7 8 9 10 11 12 i3 14 15

7 31 196 196 187 199 201 186 193 197 204 195 209
32 177 186 174 181 189 172 182 185 192 198 193
33 203 210 211 211 217 200 210 210 216 23 222
34 196 206 209 216 208 202 212 212 217 228 231
35 191 200 208 211 207 197 204 207 215 214 216
85

428



D 14

BGH 50/932334

BGH 40/920648

APPENDIX 4
(Bodyweights - conthiiued)

Group 49¢ High conc. MTHCRLN

{ Cage EAm'maJ Day
. number number — -
-7 -G -5 -4 -3 -2 -1 G 1 2 3 4
s | 36 1S3 163 166 171 169 177 181 181 154 165 172 180
l 37 156 164 1465 165 1/3 i80 174 184 151
i 38 166 174 i71 181 189 194 188 157
; 39 164 174 173 180 190 189 184 194 160
i § 4G 162 172 167 i72 181 187 183 192 160
Group 42 High conc. MTHCRLN
| Cage | Animal ! ay
rumber | number | -
i ! 5 6 7 g 9 10 i1 iz i3 i4 i5
1 | — . <
8 36 190 193 197 203 210 183 201 i93 205 2467 210 !
37 i
38 i
'o39
40 s
’ 4 j
56



BGH 50/932334

BGH 40/920648

APPENDIX 9

Organ weights - individual values

Week 3
Group Rat | Body Brain Pitu- Thyroids Heart Lungs Liver Spleen Kidneys Adrenals Testest
no. wt. itary Epidids

g g mg mg 2 g g g g mg g

18 1 366 1.80 11.1 18.0 1.32 1.20 16.8 0.82 2.89 30.1 3.26
Air 2 341 1.83 9.8 13.5 1.20 1.17 13.8 0.76 2.53 48.3 3.68
control 3 334 1.82 10.1 16.3 1.15 1.26 13.7 0.64 2.50 56.9 3.58
4 346 1.88 10.6 14.7 1.21 1.34 15.83 0.8 2.32 54.4 3.83
5 332 2.01 10.8 14.8 1.04 1.26 13.1 0.77 2.27 44.9 3.81
Mean 344 1.87 10.5 15.5 1.18 1.25 14.6 0.78 2.50 46.9 3.69
SD | 13.6 0.085 0.53 1.73 0.102 0.065 1.58 0.092 0.244 10.54 0.282
238 6 324 1.1 109 13.9 1.3 1.25 13.7 0.78 2.42 51.1 4.07
Law conc. 7 315 1.8% 2.2 19.3 1.06 1.11 12.1 0.57 2.18 47.2 3.66
MTHCRLN 8 314 1.7! 8.4 13.4 1.15 1.19 11.9 0.75 1.84 46.9 4.09
9 367 1.91 8.3 12.2 1.12 1.4] 14.3 0.96 2.50 42.1 3.83
10 366 1.89 11.1 17.8 1.26 1.39 14.4 0.91 2.47 54.3 3.88
Mean 337 1.85 9.6 15.3 1.19 1.27 13.3 0.79 2.28 48.3 3.91
SD | 27.0 0.084 1.34 3.06 0.127 0.129 1.20 0.153 0.277 4.62 0.179
3aé 11 328 1.96 7.5 15.5 1.04 1.21 12.4 0.75 2.28 57.2 4.16
Int.conc. 12 324 1.92 9.4 16.0 1.03 1.13 13.8 0.64 2.15 50.5 3.74
MTHCRLN 13 308 1.90 8.7 13.2 1.02 1.17 12.6 0.80 2.06 45.6 3.34
14 336 1.88 9.8 16.6 1.18 1.35 13.7 0.69 2.63 50.2 4.14
15 366 1.92 11.8 16.8 1.24 1.46 16.7 1.00 2.48 53.5 4.20
Mean 332 1.92 9.4 15.6 1.10 1.26 13.8 0.78 2.32 51.4 3.92
sbh 21.40.030 1.58 1.45 0.101 0.137 1.72 0.139 0.234 4.30 0.371

SD  Standard deviation

98
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BGH 50/932324

BGH 40/920648

APPENDIX 9

(Organ weights - continued)

Week 3
Group Rat | Body Brain Pitu- Thyrcids Heart ULungs Liver Spleen Kidneys Adrenals Ovaries |
no wt itary
4 g mg mg g g g £ g mg mg
12 21 217 1.74 0.8 iz.3 0.76 1.05 8.1 0.62 1.46 71.5 g1.2
Alr 22 246 1.81 .2 16.0 .05 1.8 9.9 0.7 1.83 85.8 68.1
control 23 221 1.0 13.8 13.2 0.74 0.96 8.8 0.54 1.65 44 .G $3.0
24 202 1.73 8.0 1i.8 0.81 0.83 8.0 0.53 1.5 53.9 63.3
25 271 178 12.8  13.2 0.9 1.11 11.9 0.63 1.8% 75.5 106.8
Mean | 231 1.79 11t 3.3 .86 1.05 9.3 0.60 1.66 63.2 83.
sD 27.2 0,068  2.27 1.62 0.135 0.136 1.62 §0.070 0.165 12.46 16.52
2% 26 i 243 1.77 14.2 7.8 $.93 .16 1L.3 0.66 i.63 &3.7 83.3
Lowconc. 27 | 221 1.76 9.7 12.3 0.80 1.13 8.2 0.50 1.58 &0.6 79.3
MTHCRLN 281 72 1.82 9.9 15.4 0.83 #2.23 9.1 0.73 1.73 75.6 3.1
29 .30 1.89 .0 2.1 0.94 1.18 9.1 0.55 1.71 71.9 91.3
30 242 |.84 121 JA 0.81 1.08 ¢ 45 G.67 1.73 53 1 85.3
Mean 234 1.82 11.2 Tl 0.87 [.14 9.5 0.63 1.68 66.2 36.2
SD 9.1 0.053 1.95 2.77 0.086 0.039 0.53 0.160 0.068 9 .17 4.86% i
: 3@ 31 205 1.78 9.5 8.5 Q.32 1.22 9.6 0.50 1.62 61.7 77.2 é
: Int.conc. 32 188 1.79 11.0 2.1 .85 1.03 /.6 0.45 1.40 €63.2 79.3 :
: MTHCRLN 33 217 1.74 9.8 10.5 0.89 0.97 7.5 0.40 1.41 55.9 65.0
34 223 1.69 8.9 3.9 0.74 0.9¢ 9.1 0.64 1.65 62.¢ 75.2
35 208 1.79 9.4 12.3 0.73 1.09 8.5 0.47 1.61 72.8 7.9
Mean 208 1.76 9.7 8.5 .81 1.05 8.5 0.49 1.54 £3.2 0
sp 13.4 6,643 079 1346 0069 O 111 0,92 0,090 0.122 £.08 7e
42 36 206 1.7 10.7 11.9 0.88 .38 7.8 0.48 1.36 63.7 912
High dose
MTHCRLN | Mean 206 1.79 19.7 119 a.88 1.33 7.8 0.48 1.36 63.7 91.4
SD
Sp Standard deviation
# Value excluded from calculation of mean and statistical analysis. Suspected weighing error
09
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COMPLETED STUDIES
* Acute Oral LDg, in Rats (No MRID) - study enclosed
* 21-Day Acute Avia: Oral LD, Mallard Duck (MRID 42183301)

® Acute Toxicity to Eastern Oyster Under Flow-Through Conditions with Acrolein
{MRID 43164302)

* Acute Toxicity to Mysid Shrimp Under Flow-Through Conditions with Acrolein
(MRID 43164301)

® Acute Toxicity to Sheepshead Minnow Under Flow-Through Conditions with
Acrolein (MRID 43225202)

* 14-Day Oral Toxicity in Mice (No MRID) - study enclosed

* Salmonefla/Mammalian-Microsome Preincubation Mutagenicity Assay {Ames Test)
and Escherichia coli WP2uvr A Reverse Mutation Assay with a Confirmatory Assay
(No MRID} - study enclosed

* Teratology Study in Mice (MRID 1452 74)

¢ Pathology Working Group Rgport on the Lifetime Experimental Study of Acrolein in
Female F344 Rats (No MRID) - study enclosed

* Determination of the Anaerobic Aquatic Metabolism of *C-Acrolein
(MRID 42332901/42949201)

* Determination of the Aerabic Aquatic Metabolism of *C-Acrolein
{(MRID 42238901/42837601/43227101)

* Validation and Stability of ari Assay for the Determination of Acrclein and 3-
Hydroxypropanol in Water (MRID 41970501}

* Solubility of Acrolein: Representative Polar and Non-Polar Solvents
(MRID 42032501}

* Storage Stability (MRID 42117801)

¢ Acrolein: Manufacturing Process and Discussion of Impurities
{MRID 41014801/42552701)
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STUDIES IN PROGRESS

* Nature of Residue in Livestock (Lactating Goats and Laying Hens)
Radio-labeled material was given by oral administration to livestock. Residue and
metabolite identification are presently being determined. in the meanwhile, interim
reports have been submitted to update EPA: MRID 42157901 (Goat, 1st interim),
MRID 42158101 {Goat, 2nd Interim}, MRID 42933301 (Hen, 2nd interim), MRID

42933601 {Goat, 2nd Interimj.

* Nature of Residue in Plants (Leaf Lettuce)
A concentration of 15 ppm was applied (spray irrigated) directly to letiuce plants on
a recurnng basis. No plant dame ge was associated with applications, levels of
radioactivity are extremely low and investigations are underway to determine
metabolites. In the meanwhiie, interim reporis have been submitted to update EPA;
MRID 42295101 (1st interim) and MRID 43225203 (2. Interim).
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7 Bater M ices compary

rolein: Analysis and Certification of Product Ingredients {(MRID 41 896901)
rolein: Product ldentity and Disclosure of Ingredients (MRID 41834101)

nry’s Constant for Acrolein {No MRID) - study enclosed

ysical Properties of Acrolein: Culor, Physical State, Odor, Boiling Point, Density,
ecific Gravity, pH, Stability, Explodability, and Corrosion Characteristics

RID 40840601)

e Toxicity of Acrolein to Lemna gibba G3 (Duckweed) Tier 2 Growth and
yroduction of Aquatic Piants (MRID 42620904)

e Toxicity of Acrolein to Sefenastrum capricornutum (green algae) Tier 2 Growth
| Reproduction of Aquatic Plants (MRID 42620905)

2 Toxicity of Acrolein to Navicula pelliculosa (freshwater diatom) Tier 2 Growth
| Reproduction of Aquatic Plants (MRID 42620902}

2 Toxicity of Acrolein to Anabaena flos-aguae {blue-green algae) Tier 2 Growth
| Reproduction of Aquatic Plants {(MRID 42620901)

> Toxicity of Acrolein to Skeletonema costatum (marine diatom) Tier 2 Growth
Reproduction of Aquatic Plants (MRID 42620903)

-Acrolein (Magnacide® H): Nature and Magnitude of Residues Study Using
shwater Fish and Shellfish (MRID 43225201)

Metabolism (42031001 - Preliminary and Definitive, 43177101 -
plement 1, 43275901 - Supplement 2)

rary Dermal Irritation in Albino Rabbits with Acrolein (No MRID) - study enclosed

2cticide Efficacy Study in Fleas {(No MRID) - study enclosed
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SUMMARY

An acutc oral LD determination of acrolein administered
by gavage was performéd in male and female Sprague-Dawley rats
obtained from Charles River Breeding Laboratory, Wilmington,
MA. The dosages were 20, 25, 30 and 40 mg/kg of acro’ =in in

distilled water and the total volume administered we 5 ml/ k5.
A total of 20 males and 11 females died withir 4 days after
dosing. All animals were observed for 14 days following com-
=%

showed

a anima il

b
pound administration. Terminally sacrifice
minimal signs of toxicity.

\
. - C e L4 S < .
The method of Litchfie! and Wilcoxin was used to calculate
the LD,Ovalues. Based on resulits of this experiment, the
oral LﬁSO's were found to
LDSOmG/Lq (95% Confidence Limit)
Male Rats: 25.0 {(22.9-27.5)
Female Rats: 33.3 C30.0-36.59)
Combined
Population: 29.0 (2¢..-31.6;
Litchiield, J.7T. J2., and Wilcoxon, ., A Simplirfied Method of
Bvaluating Dose-Effect Expoeriments, J. Pharrn. ExD. Th=rac.,
96, 89-115, 1949



I. INTRODUCTION

The cobjective of this study was to assess the acute
oral toxicity of acrolein (Lot No. SFSL-5893) in rats
by the methodology described in FIFRA guidelines (43rFR,
Part II, p.37355, August 22, 1978). Doses were chosen
following considera&ion of the results of a previous
range-finding study” with acrolein which was conducted
at Bicassay Systems Corporation from December, 1973 to
February, 1981. This study was initiated on April 1, 1981
and was completed on April 19, 1981.

lFIFRA requires that laboratory rats should be used

4s a test system for acute oral LDSO studies.

ZA preliminary report of range-finding study was submitted
to the Sponsor.

-
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= IX.

MATERIALS AND METHOLS

A. Chemical ]
1. General Tnformation
Chemiczl Name: Acrolein {6/4/8
Source: Magna Corporation, San
Lot YNo: SF5L-5893
Physical State: TLiguid
Solubility: About 15-18% w/v i

952

Dosage Preparation

Separate stock solutions wer
for each dose level.
acrolein was vlaced in
and the volume was adiust e'7
water., The dose solutions o
mg of acrolein/ml ., A1l anim
receilved 5 ml/kg the resp
These dose solutions containi
tions of acrolein are srtable
when stored at 57C.

Q)
bt
O
O

o f

Dosaze Analyses:

to
ont

After serial 4diluticas {with distill
acrolein concentrations were monitor
A stacdard curve was obtained Drior
{0.67 to 2.67 sa/ml ra, je),

B. Animals

1. Rats

Species: Rattus norveglicus aioinus
Strain: Sprague-lawley
Source: River Breeding Labo

n
[ST®)

ot

o]

ratory,




(&'
~m_\

o s

Age at Start of Study 5-6 wecks

Weight at Start of Study: 100-150 grams

Number and Sex of Animals: 50 males, 50 females
Identification: Unique number code ear punched on each animal
2. Observation and Examinatiqn during Quarantine

Upon receipt, animals were inspected for signs of disease

and deformity. The animals were quarantined for 12 cays.

All animals were examined daily and appeared healthy through-

out the guarantine period. The room temperature and rela-

tive humidity were 72 +2°F. and 50 + 10%, respectively,
throughout the quarantine period.
3. Randomization Method

Animals were randomly Tssigned to treatment groups in

order to control bias.
4. Animal Maintenance

Housing: Polycarbonate cages, five animals (same sex) per

caye, Hazelton System

Fe2xd:  Charles River Pelleted Diet, ad libitum, 4 hours after

dosing. The animals were fasted overnight prior to dosing.

Woter: Ad libitum from water bottles,

Untreated cityv water. ’

Light: Fluorescent, automatically controlled, 1l2-hour

light/dark cycle (lights on 7 AM to 7 PM)

Therapeutic agents: None

Rocm Temperature: 727+2°F,

Room Humidity: 50%+10%

Air Flow: 10~15 complete changes of 100% fresh air every hour
filtered through roughing Varicel, HEPA and charcoal
filters prior to introduction into the animal room.

Cage-changing Schedule: Twice weekly

lStee}., R.G.D., and Torrie, J.H., Principles and Procedures of

Statistics. McGraw-Hill Bonk Company, Inc., New York, 1960.



C. Lxperimental Dcsign

Dosages: 20, 25, 30, 40 mg/kyg {Levels I to IV).
No. of Animals/dose concentratlion: 10 males, 10 fe. .les.
Cci: rol Animals: Untreated controls, 10 males, 10 females.

Dose VvVoiumes: 5 ml/kg.

]

n e P PR JE U S PR,
oute of Administration: UYXal administyrartion LDV <

-

Venicle: Distilled water.
Freguency of adminisiracion: Cnce on day 1.
K Duration of Study: 14 days.

III. RESULTS

. Experimencal Results
1. Sarvival: Table 1 represents the 1city
cF acrolfein in rats. After acrole icn,
a total of 21 rats di=d duaring the Teriod.
Ten males in Level 1V, 8 malos in Le 2 1
rats in Level I died during the firs ft
dosing. A1l other males survived Lo ke =ha LCce.
Among the females, 7 females 1n Level I males
in Level ITII group died duering the firs 1
1 female in Level [IT died on thne fourt
All other females survived no Zerminal
2. Pharmacotoxic signs: Immediately follo

istration, Level III and Level IV anima
of lethargy, resplratory distress and s

- until death occcurred. he gsurviving an
similar signs for varying lengths of =i
observation exiod. Levels 1T and I s
signs but in most cases the conditions
and did not oe i g the surv
animals remaine out the



Observations at Necropsy: Animals which died i.5-
hours after Jdosing showed overall reddening of lungs,
hemorrhagic stomach and intestines (blood-filled) and
dilation of blood vessels on the brain's surface.
Darkening of the medvlla of the kidneys was evident in
most animals which died greater than five hours after
dosing. All levels of animals sacrificed at the ter-—
mination cof the study showed few significant lesions.
Varying degrees of darkening of the lung, kidneys
(medulla) and stomach were noted. Mo obvious differences
between levels of treated animals existed. Control
animals had few, non-specific lesions (several Fin~
point black spots on lungs) .

QW

Discussion and Conclusions: Results of the acute

or 1 toxicity study with acrolein are summarized in
Table 1 and Figure 1. Table 1 lists the mortality rate
of the animals at the following concentrations: 20,

25, 30 and 40 mg/ky. The dose response curves are illus-—
trated in Figure 1. The slope values were found to be
1.16, 1.22 and 1.i6é for nales, females and the combined
population, respectively. The acute LD values (mg/kg)
with 95% confidence limit at 20% intervggs were calculated
to be 25.0 (22.9-27.5), 33.3 (30.06-36.9) and 29.0
(26.6-31.6) for male rats, female rats and combined

rat population, respectively.

()
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: . Srudy DI +o Toxicologist
Indu A. Muni, Ph.D. Study Director, Toxic s
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Peter J Mione Manacer, Quality Assurance
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Iv.

STORAGEVINFORMATION

The unused acrolein (Lot # SFSL-5893) is stored in
the Chronic Chemistry repository (cabinet #1) at Rio-
assay Systems Corporation. A copy of the protocol, all
the raw data generated during this study and a copy of
the final report are stored in the archives at BSC.

10
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V. Signatures

Study Title:

Acute oral toxicity (LDbO) cf acrolein
in rats {PIFPRA Cuidelindg)

i £
; , e kopor 4 J v b
: Cia . A
Druanne Twombly, TechricVan, Toxicology
Ma

Thecdore &. Olss i
Supervisor, Chemistry

A

Indu A. Muant-,

Study

Directo

o

[
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Bioassay Systems Corporation

225 Wiidwood Avenue Woburn, Massachusetts 0180
617-933-9229

QUALITY ASSURANCE REPORT

SPONSOR: ) » ] Magna Corporation
TEST SUBSTANCES: Acroleip (SFSL-5893)

FINDINGS:

The acute 14-day oral toxicity test was conducted
according to the approved protocol. All reported
results were inspected and found to accurately reflect
the original data. The environmental records, however,
were not maintained during the entire study.

72

DATE: 5 - 0(7 &/
y A
QUALITY ASSURANCE OFFICER: \/J‘,\‘.j{.,-“,; ) (J/?’m;ﬂhf
J{
12

Toxicology. Carcinogenicity, Mutagenicity, Ceil Culture Technology
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SUMMARY

A 14 day toxicity test of acrolein administered by gavage was conducted using
100 CD-1 mice obtained frem Charles River Breeding Laboratory, Wilmingtcn,
iassachusetts. The doses were 0.0, 4.6, 5.8, 7.2 and 9.0 mg/kg of acrolein
in deionized water administered in a dese volume of 10 ml/kg.

A total of 3 male mice died within four days. Cne female (level II) died on
Day 6. All animals were adiinistered the appropriute dcse volume and
cbserved for 14 days. Temminally sacrificed animals showed minimal signs of
toxicity. -

4"' 4'?
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INTRODUCTION

The objective of this study was to assess the oral toxicity of acrolein
(Bicassay Systems Corporation Lot No. 12/22/82) in C(D-1 mice. This
information will be used in assessing dose levels to be used in
subsequent chronic studies. The study was initiated on December 21,
1982 (animal receipt) and completed on January 18, 1983. Doses were
chosen following consideration of the results of a previcus 1D50 in
female CD-1 mice with acrolein which was conducted at Bicassay Systems
Corporation (BSC) in December 1981 and an IDSO in male mice which was
conducted in Decermber 1982. The doses used in this study were 0.0, 4.6,
5.8, 7.2, and 9.0 mg/kg of acrolein in deionized water administered in a
dose volume of 10 ml/kg.

o
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3.

wal
General Information: Test Substance Control
Identification: Acrolein Deionized Water
Source: IMagna Corporation
Santa Fe Springs, CA N/A
BSC Lot #: 12/22/82 N/A
Manufacturer's Iot #: 6288 N/Aa
Physical State: Liquid Liquid
Solubility: 16% w/v in water N/A
Purity: Sreater than 96% Resistance
greater than 10
megachms
, Dose Preparation

Separate stock solutions were prepared fresh for each dose
level. An appropriate volume of acrolein was placed in a
volumetric flask and the volume was adjusted to the volume
mark with deionized water. The dose solutions contained 0,
0.46, 0.58, 0.72 and 0.90 mg of acrolein per ml. All animals
received 10 ml/kg of the respective dose solutions. These
dose solutions containing various concentrations of acrolein
were stable for at least 5 days, when stored at roam

temperature.
Dose Analyses

The concentrations of acrolein in the dose formilations were
analyzed spectrophotometrically at. 210 rm.

The formlations containing acrolein were diluted with
deionized water to yield absorbance measurements at 210 nm
between 0.2 and 0.8 absorbance units. These absorbance values
were then converted to acrolein concentrations by camparison
to a standard absorbance curve of known concentrations of
acrolein. After correcting for dilution, the analyzed

concentrations of acrolein in the dose formmlations were found

to be within 4% of the target dose levels.

R
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Mice

Species: Mus musculus
Strain: -1

Source: Charles River Breeding Laboratory, vHlmingt,
Massachusetts

Age at Start of Study: 7 weeks
Weight at Start of Study: 22.3-37.0 grams

Number and Sex of Animals: 50 males; 50 females (10
animals/sex/dose level)

Identification: Unique mumber code ear puncred on each znimal

Cbservation and Examination During Quarantine

After receipt, animals were inspected for signs of disease and
deformity. The animals were quarantined for 14 days. All animals
were examined daily and appeared heaithy throoghout the quarertine
pericd.

Randamization Method

Anirmals werc randomly assigned to treatment croups in order to
control bias using an electronic calculator cz=zable of generating
random numbers.

Animal Maintenance

Housing: Polycarbonate cages, five animals o= cage, Hazeltoo

System.
Food: Zeigler NIH-07 Pelleted Diet, ad l:i=< R
Water: 2d libitum from an automatic water--— System, untreates
city water.

Light: Fluorescent, autamatically control—==, 12-hour light/d==«<
cycle (lights on 7aM to 7pM).
Therapeutic agents: none
Room Temperature:  68-72°F; the temperature ==s not documented —
Pecember 21, 1982.
Room Humidity: 45-70%; the humidity reached % on one occasior
for one day; the humidity wes -t documented oo
December 21, 1S82.
Alr Flow: 12-16 complete changes of 100% frem- =ir every hour
fiitered through rougling Varicel, ===A and charcoa.

filters prior to intreductien intc —e aniral rocm. T

air flow system is checked twice ve=o v by Air Balance
Corp., Burlington, MA, )
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Cage~changing Schedule: ‘Twice weekly; once weekly during
quarantine

Food-hopper Changing Schedule: Once weekly

Rack Changing Schedule: Once every two weeks; the rack was changed
during the third week

P&._r_inental Design

Upon receipt, the animals were inspected and placed in quarantine. All
animals were ear punched with a unique mmber and randamized into test
groups. Food consumption and body weigh*s were measured weekly
beginning on day 1 and clinical observations were noted twice daily with
the exception of number S0 on Jamuary 9, 1983. Morbidity and mortality
checks were done twice dnily with the exception of the quarantine period
and Jamuary 1€, 1983, when death checks were done once daily.

All animals were dosed orally by gavage using a syringe and stainless
steel ball tip gavage tube. The dose volume was 10 ml/kg based on the
most recent body weight. The dose levels used were 4.6, 5.8, 7.2 and
9.0 mg/kg. Each animal was dosed cnce daily for 14 consecutive days
(January 4~17, 1983). All animals were subjected to a gross Necropsy.
All animals which survived to terminal sacrifice were euthanized by
CDZ and necropsied on January 18, 1983 at the age of nine weeks.

~ Pn




11X, RESULTS

A.

Survival: Table 1 represents the mortality of CD-1 mice dosed at
various levels of acrolein. A total of 4 mice died during the
study. Two males in level III died on day 3 and day 4 and one male
in Level IV died on day 4. (ne female mouse in level IT died on
day 6. All other animals survived to terminal sacrifice.

Clinical Cbservations: Table 6 shows the incidence of clinical
51gns and Table 7 represents individual clinical signs of the -1
mice dosed at various levels of acrolein. All ten males in Level
IV showed rough coats. Other signs in scme Level IV males were
pilo erection, reddening of the tip of the tail, bite wourds,
closed eyes, and the presence of exudate arcund the eyes. Sare
Ievel III males showed hunching, lethargy, rough coats, and
squinted eyes. One Ievel III male showed blood arcund the mouth
after dosing which may be an artifact of gavage. One Level II
femdle displayed lethargy, one Level III and two Ievel IV females
showed reddened tail tips. All other animals appeared healthy,

Weights: Tables 2 and 3 represent the body weight changes of
mice administered acrolein and Tables 4 and S represent the
individual weights. All animals were weighed on the first day of
dosing, after one week and at temninal sacrifice. There are no
evident signs of toxicity based on body weights.

Food Consumption: Table 8 shows the food consunmption of mice

administered variocus levels of acrolein. There are no evident
signs of toxicity based on food consumption.

Coservation at Necropsy: The most common findings at necropsy were

in the squamous portion of the gastric mucosa. One lLevel II male,
two Level III males, nine Level IV males and six Tevel IV famales
showed white and thickened gastric mucosa in the squamous portion
of the stamach. Five lLevel IIT males and two Level IV females had
pinpoint raised foci or rodules in the squamous portion of the
stomach. Other lesions seen in the stamach include ulcers, black
flecks in the gastric contents, black pinpoint foci, and red foci
or reddened appearance in the squamous portion of the stomach,
Other abservations include hemorrhagic lungs and tails darkened
near the tip. Table 9 represents the incidence of yross lesions
seen and Tables 10 and 11 show the individual lesions seen.

Discussion and Conclusions: Basad on the mortality and necropsy

cbservations seen in the 14 day toxicity study, the levels
recamended for the chronic study are 5.8, 4.6 and 2.3 mg/kg in
male mice and 7.2, 5.8 and 4.6 mg/kg in female mice.
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IV. STORAGE INFORMATTON
The unused acrolein

(BSC Lot # 12/22/82) is stored in the Chronic

Chemistry Repository (Cabinet #1) at Bioassay Systems Corporation.

Copy of the protccol
<opy of the final re

» all raw data generated during this study and a
port are stored in the archives at BSC.
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TAELE 2
MEAN AN STANDARD DEVIATIQN CF
BCDY WEIGHT IN

ACKCELIN-TREATED MALE MICES

Initial - Interim Mean Bcdy

Mean Body Mean Body Weight of
Group Weight Weight Surviving Animals
Control 32.4 £ 1.9 33.4 ¢ 2.2 34,1 £ 2.7
Level I T32.9 £ 2.7 33.3 £ 3.2 34.5 ¢ 3.1
Ievel I1X 32.2 £ 1.7 33.3 £ 1.7 34.0 £ 1.4
Level IIX 31.4 £ 2.1 32.1 £ 1.5 32.8 £ 1.6

(8) (8)

Ievel IV 31.9 £ 1.4 32,7 £ 1.7 33.8 + 2.2

(9 &)

3ean body weight (g) * standard deviations; n = 10 except where noted in
parentheses.,




TABLE _
MEAN AND STANDARD DEVIATION CF
BODY WEIGHT IN

ACRCLEIN-TREATED FEMALE MICES

Imitial Interim Mean Body

Mean Body Mean Body Weight of
Group Weight weight Surviving Animals
Control . 25.5 1.1 26.2 + 1.3 27.1 £ 1.0
Level T 25.4 £ 1.6 25.6 £ 1.3 27.1 % 1.5
Ievel IX 24,9 + 0.9 25.7 £ 1.1 26.6 = 1.2

{9} (9}

Level IIT 24.1 £ 0.8 25.2 £ 1,6 25.4 £ 2.3
level IV 25.8 + 1.8 6.4 = 1,7 27.1 £ 1.3

“Mcan body weight {g) * standard deviations: n = 10 except where noted in

15}
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BIOASSAY SYSTEMS CORPORATICN
QUALTTY ASSURANCE REPORT

BSC PROJECT No.: 11496

SPONSOR: Magna Corporation
TEST SUBSTANCE: Acrolein
FINDINGS:

The 14-Day Oral Toxicity in Mice Test was conducted according to the methods
describad in the protocol. Any and all changes in the protocol have been

original data. This study was formed in liance with FDA' Good
Laboratory Practice Regulations (21 CFR 58.1-58.219 : 1979).
Inspections:
Findings Reported Fincuings Reported to

Phase v QA Inspection to Study Director BSC Management
Protocol Review 12/20/82 12/20/82 1/10/83
Dose Formulation 1/3/83 1/4/83 1/10/83
Dosage Analysis 1/3/83 1/4/83 1/10/83
Test/Control Article
Administration 1/5/83 1/5/83 1/10/83

; Body Weights 1/11/83 1/12/83 1/21/83

| Necropsy 1/18/83 1/19/83 1/21/83
Final Report
Review 5/20/83 5/24/83 6/20/83

“-
=
5

DATE: G (20(]3
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DISCLAIMER
—_—0

The results and conclusions of this study are based upon tests conducted
in the laboratories of Bioassay Systems Corporation. All tests were
conducted in accordance with generally accepted analytical techniques
and current procedures for biological testing. 3Biocassay Systems
disclaims, however, any responsibility for the ultimate selection of
said tests. No attempt has been made to either campare the results of
these tests to the results cktained from other analytical technigues or
to independently evaluate the efficacy of the laboratory procedures
utilizedT Conseguently, ro representations, either expressed or -
inmplied, are rude or are intended to be made regarding the validity of
these tests.
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INDIVIDUAL BODY WEIGHTS OF MALE MICE ADMINISTERED ACROLEIN

TABLE 4

Group Animal # Day 1 (g) Day 8 (g) Day 15(g)
0.0 my/kg E 34.1 36.1 37.86
T - 29.9 30.8 30.9
Ze 32.2 33.5 35,2
26 36.0 37.0 38.2
27 32.8 34.3 35.6°
28 30.7 30.2 30.6
31 33.7 33.8 33.2
o 22 33.2 32.9 34.9
35 31.4 34.0 33.5
48 30.1 31.7 31.5
4.6 mg/kg 2 33.0 30.3 32.1
4 29.3 29,7 30.0
5 28,2 29.2 31.1
9 37.0 38.5 39.3
11 32.6 32.4 33.7
25 35.0 36.2 37.1
36 35.2 35.6 37.2
41 34.3 35.8 37.2
42 31.1 31.5 32.3
46 32.8 33.8 34.8
5.8 mg/kg 6 33.7 34.8 36.0
12 30.4 31.6 32.2
13 33.0 34.9 34,58
14 33.2 34.7 34.7
18 32.7 33.6 33.6
20 32.9 34.7 35.5
29 32.9 33.5 34.2
33 32.1 32.5 34.1
37 32.7 33.5 33.9
47 28.2 29.5 31.3
7.2 mg/kg 1 34.4 34,9 36.3
7 28.9 30.8 32.2
15 31.0 32,1 32.6
21 29.1 a a
24 28.8 31.4 2.9
30 33.2_ a a
34 31.05 v 30.0 31.8
39 3417 o 32.6 31.7
43 30.8 32.2 31.5
50 32.3 32.7 33.4

®animal died on test.

13
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TABLE 4 {continued)

Group Animal # Day 1 {g) Day 8 {qg) Day 15{q)
9.0 mg/kg 3 31.7 a a
10 31.8 33.4 35.1
16 30.9 32.0 34.1
19 - 32.4 35.9 37.1
23 33.9 33.8 36.0
38 34.4 32.7 34.3
40 29.8 29.8 29.8
44 30.3 31.8 31.8
45 31.7 33.2 33.8
- 45 31i.6 3i.4 32.3

o

“Bnimal died on test.
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TABIE S
INDIVIDUAL BCDY WEIGHTS CF FEMALE MICE ZDMINISTERED ACROLEIN
Group Animal # Day 1 (g} Day 8 (g) Day 15(q)
0.0 ng/kg 58 27.6 27.7 27.5
67 - 25.5 24.9 27.3
72 24.8 25.0 27.1
76 26.0 25.6 26.8
77 25.5 26.4 27.6
78 26.6 27.9 26.8
81 25.3 26.8 26.7
. 82 23.5 24.1 25.0
85 24.4 26.4 26.8
98 25.5 27.0 29.2
4.6 mg/kg 52 24.5 25.2 26.1
54 27.3 26.1 27.6
55 25.9 24.1 26.1
59 24.2 25.5 25.0
61 26.6 27.8 29.1
75 26.6 27.4 26.4
86 22.7 23.6 28.4
91 24.8 25.1 28.1
92 27.6 26.2 25.0
96 23.8 25.2 27.1
5.8 mg/kg 56 26.6 26.6 28.6
62 23.8 23.6 25.3
63 24,0 25.3 26.4
64 24.4 25.4 25.5
68 25.3 25.7 27.7
70 25.9 a a
7° 24.7 25.8 26.4
83 25.1 26.5 25.5
87 24.0 24,7 26,0
S7 25.4 27.3 27.7
7.2 mg/kg 51 24.5 23.2 259.0
57 25.0. 28.2 28.2
65 24.5 24.9 24.2
71 23.9 23.8 23.4
74 22.3 26.1 22.7
80 24.0_ 25.5 24.7
84 23.3§ - 22.9 22.4
8¢S 24.% b 26.2 26.5
93 24,2 25.9 26.5
100 24.9 . 25.5 26.1
%animal died on test.
} 12



TABLE 5 (continued)

Group Animal # Day 1 (g) Day 8 (g} Day 15(g)
2.0 mg/kg 53 28.9 26.5 26.8
60 26.5 26.6 25.7
66 = 25.3 25.2 26.0
69 26.1 26.5 28.4
73 25.8 29.1 25.0
88 28.0 26.9 28.0
90 25.1 26.4 25.8
94 24.0 24.7 26.3
- 35 25.7 28.7 28.8
99 22.5 23.5 25.9
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Clinical (bservations Seen in CD-1 Mice

Administered Acrolein

Animal #

Sex

Day of Test

Condition {s}

5.8 mg/kg

7.2 mg/kg

2.0 mg/kg

70

30

43

50

65

10

16

19

M

=

=

=

M

B o

!

bt s
-
sew

3 g
RN ONKNE ON

Vap,

« w ]

W W ) ad
N=Y

o ro o
o

e
b

A

lethargy and extreme,
very shallow breathing
found dead in pm i

hunched; lethargic;
rough coat; squinted
eyes

found dead in am
hunched; lethargic:
raagh coat; sguinted
eyes

found dead in am
blood around mouth after
desing

lethargy; rough coat;
squinted eyes

end of tail reddened

rough oocat

exudate around eyes
found dead in pm
rough coat

bite wounds on back
rough coat

bite wounds on back
rough coat

orange stain around left
eye

left eye closed or
partially closed
rough coat

end of tail reddened
bite wourkis on back
rocugh coat

rcugh coat

ernd of tail reddened
rough coat

rough coat

pilo erection

rough coat

1 am of tail reddened
end of tail reddened
and of tail reddered



Table 8

Mean Food Consumption of CD-1 Mice deginistered
Various levels of Acrolein

Males: Females:

Dose Mean and Standard Deviation Dose Mean and Standard Deviation
Level Week 1 Week 2 Level Week 1 Week 2
Vehicle - Vehicle

Control 78.9 + 15,4 78.5 * 12.6 Control 70.1 %+ 12.8 75.5 % 13.6
level I 80.6 + 12,6 79.8 + 13.5 Level I 65.5 + 10.9 73.3 + 12.4

Ievel IT 80.9 % 16,0 81.6 + 9.6 Ievel II 68.0 + 11.0 64.2 *+ 15.5
(9) (%)
e .

Level III 64.8 + 12.5 66.2 + 11.0 Level III 72.0 * 20.7 72.8 % 10.4
: (8) (8)

Ievel IV 76.3 £ 19.7 81.5 % 10.6 . Level IV 73.7
(9) 9

15.2  76.1 % 11.2

+

aValuesa:l:‘efor: 1¢ animals unless otherwise indicated in ( ).

3 7
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TABLE 11
Gross Lesions Seen in Female Mice Administered Acrolein
Animalt

Group Number Date of Death Gross Cbservations Seen

7.2 g/kg 57 1/18/83 Stamach - multiple pinpoint raised foci
in most dorso-laterel area cf
sgquamous portion

9.0 g/kg 73 1Y18/83 Stamach - 0.5 an diameter thickened
white area

66 1/18/83 Stamach - slight thickening of stomach
lining

- 60 1/18/83 Stamach - thickened white area (1 am x
0.2 am) on stomach lining

53 1/18/83 Stomach - thic“ened white area (1 cm x
0.5 am) on stomach lining

94 1/18/83 Stamach -~ mildly thickened, white
diffuse corrugated squamous
gastric mucosa, a few black
flecks (like dried blood} in
gastric contents)

95 1/18/83 Stamach - slightly thickened ridge
about 0.7 am long in squamous
portiocn of gastric nucosa

90 1/18/83 Stamach - four white thickened ncdules
N.1 oM in cmismrare sumedd mee  — L
TR AR s S WAGIRALTY LAUE WAL UL
micosa

88 1/18/83 Stamach ~ mudtiple white nodules in

31

[

<1

squamous portion (0.1 cm
diameter)
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v. SIATURTS

Study Title:

14-Day Oral Toxicity Test in Mice

- ., . A. a,é_..,.._:h L2 53
Theodore A. Olsscn, Technical Supervisor,
fnalytical Chemistry

QML C/ T )anoin. 6 -0-83

Carcle A. M . Stuay Director
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VI. BSC SUPERVISORY PERSONNEL ASSIGNED TO THE STUDY

Carole A. Mansur
Kirby N. Smith, D.V.M.
Theodore A. Olsson

Peter J. Mione

1T

Study Director
Animal Care Veterinarian
Technical Supervisor, Chemistry

Manager, Quality Assurance
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VIXI. PRCTOCOL AMEMDMENTS

Section: Should Read:
3.6.2 First Dose Preparation: 1/3/83
3.6.3 Dose Analysis: 1/3/83
3.€.5 Dosing Commences: 1/4/83
3.6.6 Study Campleted: - 1/18/83
3.6.7 Report to Sponsor: On or before 6/30/82
6.1.4 Ege at Start of Study: 7 weeks old
6.1.6 Weight at Start of Study: 22.3 - 37.0 grams
7.1 Group Corcentration (mg/kg)
Ievel I 4.6
Ievel II 5.8
Level IIX 7.2
level IV 3.0

i6.1.1 Introduction: Compound used for testing and basis for doses used.

10.2.2 veight: Report body welght data for individual animals and mean
body weight with standard deviaticn for each group of
animals by sex,

Report mean food consimption with standard deviation Ly
week during the test period for each agroup of animals by
sex.

10.2.3 Toxic, Phammacological and Behavioral Effects: In tabular form,
delineate individual cbservations by day of test of each
toxdioological, pharmecological or behavioral abnomality observed
during the test veriod including a description of the abnormality,
andmal nmurber and group.

R S AN



FINAL REPORT
Study Title

SAIMONELILA/MAMMATLIAN~-MICROSOME
PREINCUBATION MUTAGENICITY ASSAY

(AMES TEST)
AND
ESCHERICHIA COLI WP2uvr A
REVERSE MUTATION ASSAY
WITH A CONFIRMATORY ASSAY

Test Article

Acrolein, Inhibited

Authors

Richard H.C. San, Ph.D.
Karen 2. Springfield, B.sS.

Study Report Date

10/26/89

Performing Laboratory

Microbiological Associates, Inc
9900 Blackwell Road
Rockville, MD 20850

Laboratory Study Number

T8799.502071
Submitted To

Baker Performance Chemicals Inc.
3920 Essex Lane

Houston, TX 77027
25 MICROBIOLOGICAL
Fage 1 of 80 ASSOCIATES INC.



STATEMENT OF COMPLIANCE

To the best of my <nowledge, the Salmonella/Mammalian-Microsom
Preincubation Mutagenicity Assay (Ames Test) And Escherichia Coli
WP2uvr A Reverse Mutation Assay With a Confirmatory Assay of test
article Acrolein, Inhibited was conducted in compliance with +the
U.S. FDA Good Laboratory Practice Regulations (21CFR58), *he U.S.
EPA GLP’s (40CFR792 and 40CFfRi6L) and the OECD guidelines in all
material aspects with the following reservations:

The identity, strength, purity and composition or other

characteristics to define the test or control articles

have not been determined by the testing Tacility

(Sectien 105 (a)).

The stability of the test or centrol articles under tre
test conditions has not been determined by the testing
facility and is not included in *he “inal report
(Sections 105 (aj and (b) and 185 fay (3)).
Analyses to determine the uniformity, Cconcentraticn, or
stability of the test or control miXtures were no- -
performed by the testing facility (Section 113 {ajy.
I A P e s o2 T ey
Richard H.C. San, Pa.D. " Date
Study Director
: MICROBIOLOGICAL

MBA Study N T8729.30207 AR
MBA STUGY No. T8789.302071 . -~ &SSQQEA?ES INC.
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. QUALITY ASSURANCE STATEMENT _

Study Title: SALMONELLA/MAMMALTAN-MICROS0ME PREINCUBATION
MUTAGENICITY ASSAY ‘&MFS TEST) -AND ESCHERICHIA

COLI WP2uvr A REVERS. MITATION ASSAY WITH
A CONFIRMATCRY.ASSAY ’

Study Number: T8799.502071
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Introduction .

Baker Performance Chemicals Inc. submitted

Test Article ID: Acrolein, Inhibited
Lot No.: UTILX 89446
Receipt Date:. 06/29/89
MBA Test Article ID: T8799

for testing in the Salmonella/Mammalian-Microsome Dreincubation
Mutagenicity Assay (Ames Test) and Escherichia cColi WP2uvr A
Reverse Mutation Assay wWith A Confirmatory Assay. This assay
evaluates the mutagenic potential of the test article (or its
metabolites) for its ability to induce back mutations at selected
loci of several strains of Salmonella typhimurium in the presence
and absence of microsomal enzymes derived from Aroclor 1254
induced rat liver. The tester strains used in this study were
TA98, TA100, TA1535, TA1537 TA1538, TA102, TA104 and WP2uvr A.

Conclusions

The results of the Salmonella/Mammalian-Microsome
Preincubation Mutagenicity Assay (Ames Test) and Escherichia Coli
WPZuvr A Reverse Mutation Assay With A Confirmatory Assay
indicate that under the conditions of this study, Baker
Performance Chemicals Inc.’s test article Acrolein,; TInhibited
(MBA# T8799) did cause positive responses with tester strains
TA98 and TA100 in the presence and absence of microsomal enzymes
and with tester strain WP2uvr A in the presence of microsomal

T Shedd aleo iietuds Luato Muk fad qigat,
fordeige
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The experimental materials, methods. and procedures are bpased
on those described by Ames et al. (1975), and Maron and Ames
(1983).

1.0 MEDIA AND REAGENT PREPARATION

Note: All references to water imply sterile, deionized
distilled grade water produced by the water precessing system at
MBA.

1.1 Top Agar for Selection of Histidine Revertants: Minimal
top agar was prepared containing 0.8% agar (W/V) and 0.5% Nacl
(W/V). After autoclaving, the molten agar was distributed into
sterile bottles and stored at room Cemperature. On the day of
its use, the top agar was melted and each 100 ml was supplemented
with 10 ml of sterile 0.5 mM L-histidine/0.5 mM D-biotin
solution.

1.2 Top Agar for Selection of Trypb-ophan Revertants:
Minimal top agar was prepared with 0.8% agar (w/v) and 0.5% NaCl
(w/v). After autoclaving, the molten agar was distributed .nto
sterile bottles and stored at room temperature. oOn the day of
its use, the top agar was melted and each 100 wl was supplemented
with 10 ml per 100 ml agar of a sterile solution which conkained
0.11 mg/ml L-tryptophan. B

1.2 Top Agar for Salmonella Viable Count Determination and

Genotype Cheracterization: Minimal top agar, as described above,

was supplemented with 10 ml of a sterile 0.5 mM
L-histidine/0.5 m}i D-biotin solution along with 25 ml of sterile
water per 100 nl of top agar.

1.2 Top Agar for E. coli Viable Cocunt Determinations:
Minimal top agar, as described above, was supplemented with 10 ml
of a sterile 0.11 mg/ml tryptophan solution along with 25 ml of
sterile water per 100 ml of top agar.

1.3 Minimal Bottom Agar: Bottom agar was Vongel-Bonner
minimal medium E (Vogel and Bonner, 1956) containing 1.5% (W/V)
agar.

1.4 Nutrient Broth: Nutrient Broth used for growing
overnight cultures of the tester strains was Vogel—-Bonner salt
solution supplemented with 2.5% (W/V) Oxoid Nutrient Broth No. 2
(dry powder).

1.5 Nutrient Bottom Agar: Nutrient bottom agar was
Vogel-Bonner minimal medium E containing 1.5% (W/V) agar and
supplemented with 2.5% (W/V) Oxoid Nutrient Broth Ne. 2 (dry
powder) .

1.6 Tester Strain Diluent: The diluent used for tester
strain titering was Vogel-Bonner salt solution supplemented with
2.5% (W/V) Oxoid Nutrient Broth No. 2 (dry powder).
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1.7 Test Article Vehicle: The vehicle used to deliver
Acrolein, Inhibited to the *en* system was dimethylsulfoxide
(DMSO), (CAS#¥ §7-58-5), certi’ied A.C.S., purchased from Fisher

Scientific Company, Silver Spring, MD.

1.8 Exogenous Metabolic Activation

1.8.1 Liver Microscomal Tnzvmes - §-9 Homogenate

1.8.1.1 Species, Strain, Sex, Inducer: Liver
microsomal enzymes were prepared from male, Sprague-Dawley rats
that had been injected with Aroclor 1254 at 500 mg/kg. The
Aroclor was diluted in corn oil to a concentration of 200 wmg/ml.
Five days after i.p. injection with the Aroclor, the rats were
sacrificed by decapitation, and their livers were excisad.

1.8.1.2 Homogenate Prepara

tic  The preparat
the microsomal enzyme fraction was carried c .o with sterile
glassware and solutions at G-4°C. Excised livers were placed in
0.15M KC1 contained in a pre-weighed beaker. After the liver was

weighed, it was transferred to another beaker containing 3
volumes of 0.15M KC1 (3 ml/g of wet liver) where it was =minced
with sterile scissors. The minced liver was homogenized and
centrifuged at 9000 x g for 10 minutes. The supernatant

(referred to by Ames as the S-9 fraction) was removed, and s
aliguots were distributed into freezing ampules that were st
at <-7¢°C. :
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1.8.1.3 S-9 Characterization: The
was characterized for its ability to metabolize
7,12-dimethylbenzanthracene and 2-amnincanthracene *o 4
described by deSerres and Shelby (1379).

1.8.2 5-9 Mix: The S-9 mix was prepared imme
before its use. The microsomal enzyne mixture (S$-% mix)
contained the following components:

H,0 G.56 ml
1.00M NaH,PO,/K,HPO,, DPH 7.4 C.1¢ ml
0.05M Glucose-6-phosphate 0.10 ml
0.04M NADP C.10 ml
G.2M MgCl,/0.825M KC1 C.04 ml
S-g .10 a3

1.C0 ml

Where appropriate, 0.5 ml of the 5-9 mix was added o
he preincubation mixture for each plate.

ot

1.8.3 Sham S-% Mix: The Sham S-9 mix was prepared
immediately before its use. The sham microsomal enzyme nmixture
{(Sham S-9 mix) contained tre follcwing components:

H,0 0.90 ml

1-00M Nad,P0,4/KHPO,, pH 7.4 0.10 ml

1.00 mi
MBA Study No. T8799.502071 10
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Where appropriate, 0.5 ml of the Sham S-9 mix was added
to the preincubation mixture for each plate.

2.0 TEST _SYSTEM

The Ames Test has been shown to be a sensitive, rapid,
accurate indicator of the mutagenic activity of a wide range of
chemical classes.

The tester strains to be used were the Salmonella
typhimurium histidine auxotrophs TA98, TA1l00, TA1535, TA1537 and
TA1538 as described by ames et al. (1975), TA102 as described by
Levin et al. (1982), TA104 as described by Marnett et al. (1985),
and the Escherichia coli tryptophan derivative WP2uvr A as

described by Eridges (1972),

2.1 Salmonella

GENOTYPE OF THE SALMONELL STRAINS USED FOR MUTAGEN TESTING

Figure 1

HISTIDINE MUTATION ADDITIONAL MUTATIONSf

hisG46 hisCc3076 hisD3052 hisG428 LPS Repair .‘R—factor

TA1535 TA1537 TA1538 rfa uvrB . -

TA100 TA98 rfa uvrB +R
TAl102 rfa - o +R
TA104 rfa uvrB +R

The tester strains cont' in, in addition to a mutation in the
histidine operon, additiona- mutations that enhance their
sensitivities to some mutagenic compounds. The rfa wall mutation
Causes a loss of one of the enzymes responsible for the synthesis
of part of the lipopolysaccharide layer of the cell wall. The
resulting cell wall deficiency increases the permeability of the
cell to certain classes of chemicals, such as those containing
large ring systems that would “therwise be excluded by a normal
cell wall.

The mutation in the QVrB i-ne results in a deficient DNA
excision-repaitv system. ‘vhis deficiency results in greatly
enhanced sensitivity to : sme mulagens. Since the uvrB deletion
extends through the bio gene, tester strains containing this
deletion also require the vitanin biotin for growth.

Finally, tester strains TAS8, TAl00, TA102 and TA1lQ4 also
contain the pKM10l plasmid (carrying the R factor) that further
increases the sensitivities of these four strains to some
mutagens. It has been suggested that this plasmid increases

MBA Study No. T8799.502071 11
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sensitivity to mutagens by medifying an existing bacterial DNA
repair polymerase complex involved with the mismatch-repair
process.

Tester strains TA98, TA1537 and TA1S538 are reverted from
histidine dependence {auxotrophy) to “istidine independence
(prototrophy) by frameshift matagens. Tester strain TA1535 is
reverted by mutagens that cause basepair substitutions. Tester
strain TiAl00 is reverted by mutagens that cause both frameshift
and basepair substitution mutations.

train "MA102 is a relatively new tester stra
possesses A-T base pairs at the site of the nutati
earlier tester strains which posses G-C base pairs
nmutation sites. Additionally, this strain is unigue in that the
hisG428 ochre mutation hac been introduced inte a plasmid {(p2Q1)
so that under the appropriate experimental conditions,

arproximately 30 copies of the mutant gene are availabie for back
mutation. The uvrB mutation has not been introdiced intc this
strain so it can detect cross-linking agents such as mitomycin C
This strain has been shown *+o be useful for detecting oxidative
mutagens such as pleonycin that are not detected by cther tester
Strains.

TAl104 exhibits a sensitivity spectrum similar to that of
TA102 but it does not detect cross~linking agents.

2.2 E. coli: The WP2uvr A reverse rutation assay systen
measures reversion from trp- to Lrp” at a site blccking =z step of
tryptophan hiosynthesis prior to the formation of anthranilic
acid (Brusick et al., 19895). Tryptophan revertants can . =

to a base change at the originally mutated site or oy

change elsewhere in the chromosome causing the origina

Lo he suvpressed. Thus, the specificity of the reversinn
mec .anisia 1s sensitive to base-pair substituticn mutat . .ons,
ra.rer than frameshift mutatlons {Green and Murie:, 1978)

2.3 Source

2.3.1 Salmonella: T
Microbiological Associstes T { w ec
Dr. Bruce Ames, Department of Bio mistry, Unive ity of
California, Berkeley.

2.2.2 E. coli: Tester strain WP2uvr A& in use at
Microbiological Asscociates, Tnc. was received frocm the Naticnal
Collection of Industrial Bacteria, Torrev Research Statcion, D.o.
Box 31 135 Abbey Road, Arerdeen, ABS BDG, Scotland (United
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. (0.09 ml/ml of culture) and freezing away approximately 1.5 ml
aliquots in glass via's. Frozen Permanent Stocks are stored at
<-70°C.

2.4.2 Master Plates

2.4.2.1 Salmonella: Master plates were prepared by
streaking each tester strain from a frozen permanent stock onto
minimal medium supplemented with histidine (260 uM), kiotin
(3 uM) and, for strains containing the R-factor, ampicillin
{25 ug/ml). Master plates are stored at 4+2°C.

2.4.2.2 E. cpli: Master plates of the tester
strain will be ~tored =zt - 4°C. Master plates are prepared by
streaking the strain from a frozen permanent stoci onto
Vogel-Bonner minimal medium E supplemented with 2.5% (W/V) Oxoig
Nutrient Broth No. 2 (dry powder).

2.5 Overnight Culture Preparation: Overnight cultures were
prepared by removing a colony of the appropriate tester strain
from the appropriate master plate and transferring it to a vessel
containing -50 ml of culture medium. To assure that cultures
were harvested in late log phase, the length of incubation was
controlled and monitored. Following inoculation, each flask was
placed in a resting shaker/incubator at room temperature. ;The
shaker/incubator was programed to begin shaking at approximately
125 rpm at 37+2°C approximately 12 hours before the anticipated
time of harvest. Each culture was monitored :
spectrophotometrically for turbidity and was harvested at a
percent transmittance vielding a titer of approximately 1-2 x 10°%
cells per miililiter.

2.5.1 Iester Strain Culture Titers: Tester strain titers
were determined by viable count assays on nutrient agar plates.
The number of cells seeded per plate is reported on the stra'n
data forms.

2.5 Genotype Cheracterization: On the day of their use in
the mutagenicity assay, tester strain cultures were checked for
the following genetic markers:

2.6.1 rfa Wall Mutation: The presence of the rfa wall
mutation was confirmed for the Salmonella by demonstration of
sensitivity to crystal violet. An aligquct of an overnight
culture of each strain was overlaid onto plates containing
selective media. An antibiotic sensitivity disk and 10 ul of a
1.0 mg/ml crystal violet solution were added. Sensitivity was
demonstrated by irhibition of bacterial growth in a zone
immediately surrounding the disk.

2.6.2 pKM10l1 Plasmid R-factor: The presence of the
PKM101l plasmid was confirme. .or tester strains TAS8, TAl00,
TAl102 and TAl04 by demonstracion of resistance to ampicillin. An
aliquot of the overnight culture of each strain was overlaid onto
plates containing selective media and an antibiotic sensitivity

MBA Study No. T8799.532071 13
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disk containing 10 ug of ampiciliin was added. Resistance was
demonstrated by bacterial growth in the zone immediately

sarrouading the disk.

2.6.3 Characteristic Numbe: <¢f Spontanecus Revertant:
Epontanceous reversion frequencies in the vehicle centrols tha
are characteristic of *he respective strains were demons-rate
plating 100 ui alicuots of the culture along with the appropr
vehicle on selective media.

by

ate

[ R ]

3.0 EXPERIMENTAL DESIGN

The assay was performed in two rhases. st phassa, the
dose-range finding study, was used to establi dose-range
over which the tes% article would be assayed. The second phase,
the wmutagenicity assay, was used to evaluate the mutagenicity of
the test article under the conditions cf the assavy.

3.1 Dose Range-Finding Study: T=r dese leveis of +he tost
article were plated per tester strain, one plate pex dose, with
an cvernight culture of TAl00 ana WP2uvr & on selective =ini=mal
agar in both the presence and absence of micreoscmal enzymes

3.2 Mutagenicity Assay: The test article was testead
dose levels along with appropriate vehicle and sositive o
on tester strains TAS8, TA100, TA1535, Tal537,TA1538, Ta1l
TA104 and WPZuvr A in the presence and absence of S-¢ miw n
the mutagenicity assay, all dose levels of the test artic
vehicle controls and positive controls were plated in triglicatse

3.3 Fregquency and Route of Administratina- The test svsten
was exposed to the test ar*icle via *he or in n
modification of the Ames test originally s by 2t
al. (1977). ©This methodology has been s! n t

range of classes of chemical nutagens.
4.0 CONTROLS

4.1 Positive Controls: The positive controls
ohcurrently with the assay are listed in Ficure 2.

% MICROBIOLOGICAL
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POSITIVE CONTROL AND TESTFER STRAIN COMBINATIONS
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Figure 2
Strain Activation Positive Controls Conc. per Plate
TA98 + 2-aminocanthracene 0.25 ug
TA9S8 - 2-nitrofluorene 1.0 ug
TA100 + 2-aminoanthracene 0.25 ug
TA100 - sodium azide 0.5 ug
TA1535 + 2—-aminoanthracene 0.25 ug
TA1535 - sodium azide 9.5 wug
TA1537 + 2-aminoanthracene 0.25 uc
TA1537 - ICR-191 0.25 ug
TA1538 + 2-aminoanthracene 0.25 ug
TA1538 - 2-nitrofluorsane 1.0 ug
TALO02 + sterigmatocystin 10.0 ug
TA102 - cumene hydroperoxide 100.0 ug
TAL104 + 2-aminoanthracene 4.0 ug
TAl104 - cumene hydroperoxide 75. ug
WP2uvr A + 2—-aminoanthracene 10000.0 ug
WP2uvr A - methyl methanesulfonate 1000.0 ug
Source and Grade
2-amincanthracene (CaS #613-13-8), Sigma * uical Co.,

practical grade
ICR-191 <~ #1707-45-0), Polysciences Inc., 95% pure

2-nitrofluorene (CAS #607-57-8), Aldrich Chemical Co.,
98% pure

sodiun azide (CAS #26628-22~-8), Sigma Chemical Co.,
practical grade

Cumene hydroperoxide (CAS #80~15-9), Aldrich Chemical Ceompany.,

80 % pure

methyl methanesulfonate (CAS #: 66-27-3}, Aldrich Chemical
Company., 9% % pure

Sterigmatocystin (cas #10048-13-2), Aldrich Chemical Company.

4.2 Vehicle Controls: Vehicle controls (dimethylsulfoxide
(DMSO) ) were plated for all tester strains with and without
microsomal enzymes.

4.3 Sterility Controls

4.3.1 Test Article Sterility Determination: To determine
the sterility of the test article, the highest test article dose
level used in the mutagenicity assay was checked for sterility by
plating cn selective agar an aliquot volume equal to that used ir
the assay.

MBA Study No. T8799.502071 15
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4.3.2 5-3 Mix and Sham S-9 Mix Sterility Determination:
Tc determine the sterility of the S-9 mix and *he Sham S-9 nix, a
6.5 ml aliquot of each was plated on selective agar.

5.0 PLATING PROCEDURES

5.1 Test Svstem Identification- Each plate was labeled with
a code system that identified the test article, test phase, dose
level, tester strain, and activaticn, as described in detail in

Microbiological Associates, Inc.’s Microbial Mutagenesis Standard
Operating Procedures.

b

5.2 Plating Procedure: The test article was serially diluted
immediately before its use. When $-9 mix was required, a 30¢ ul
aliguot of S-9 mix was added +o 13 X 100 mm glass culture tubes
pre-h-ated to 37+2°C. To these tubes were added 100 ul of
appropriate tester strain and either 30 ul cf vehicle or test
article, or 50 ul of positive control. 1In the absence of 5-G
mix, a 500 ul aliguot of Sham 5-9 nix was added to 13 X 100 =n
glass culture tubes pre-heated to 37+2°C. To *hesa tubes wers
added 100 ul of appropriate tester strain and either 50 ul of
vehicle o test article, aor 50 ul of positive control. After
eortenrineg . the —is oy e . Ttanbated without shaking for 256+2
mive oy . C. vlowit . che preincubation, 2.0 ml of
s dact  rop e ~7 aGa”~ * o each tube and the mixture was
: »ud aad overlaid ont~ the sarface of 25 nl of minimal bottcn
SRS ATrer the overlay had solidified, the plates were ed
«ni inrubated for approximately 48 hours at 37£2°C. Plates +tha=z
were not counted immediately following the 48 hour incubation
period were stored at 4+2°C until colony countirg could be

ccenducted.

6_0 SCORINC THL uiTmm

A
....... A Axis 3% X LA

6.1 Colony Counting: Revertant colonies for a given tester
strain and activation condition, except for the positive
controls, were counted either entirely by automated cclony
counter or entirely by hand. Plates with sufficient test arti-ie
precipitate to interfere with automated colony counting were
cocunted manually.

©.2 Evaluation of the Bacterial Background Lawn: The
condition of the bacterial background lawn was evaluated for
evidence of test article toxicity by using a dissecting
microscope. This toxicity was scored relative tc the wvehicle
control plate, and it was evaluated Uusing the criteria and ccedss
that appear in Figure 2.

mean number of

standard deviaticn
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results of these calculations are Presented on the individual
' strain data forms. o

7.0 CRITERIA FOR DETERMINATION OF A VALID TEST

The following criteria must be met for the mutagenicity
assay to be considered valid:

7.1 Tester Strain Integrity

7.1.1 rfa Wall Mutation: To demonstrate the presence of
the deep rough mutation (rfa), all Salmonella tester strain
cultures must exhibit sensitivity to crystal violet.

7.1.2 pKM101 Plasmid R-factor: To demonstrate th-
bresence of the pKM101 plasnid R-factor, cultures of tester
strains TA98, TA100, TA102 and TA104 must exhibit resistance to
ampicillin.

7.1.3 Characteristic Number of Spontaneous Revertants:
Each tester strain culture must exhibit a characterxistic mean
number of spontaneous revertants in the vehicle control. The
acceptable ranges are as follows: '

.~

TA98 10 - 50
TA100 80 - 240
TA1535 5 - 45
TA1537 2 - 21
TA1538 5 - 35
TA102 200 - 380
TA104 200 - 380
WP2uvr A 10 - 60

7.1.4 Tester Strain Titers: Tc ensure that appropriate
numbers of pacteria are plated, tester strain culture titers must
be greater than or equal to 0.6x109 cells/ml.

7.1.5 Positive Control Values: The mean 0f each positive
control must exhibit at least a three-fold increase in the number
of revertants over the mean value of the respective vehicle
control.

7.2 Toxicity

7.2.1 Minimal Number of Dose lLevels: A minimum of three
non-toxic dose levels are required to evaluate assay data.

8.0 CRITERIA FOR EVALUATION OF TEST RESULTS

For a test article to be evaluated as pesitive, it must
cause at least a doubling in Lhe mean revertants per plate of at
least one tester strain. This increase in the mean number of
revertants per plate must be accompanied by a dose response to

MBA Study No. T8799.502071 17
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ANCre siuwg ccocen - . ions of che test article. If the study is
2 by judged posit s 30121y e the basie-af a doze-rasponsive,
'P8s hon 3~fold incoe 38 nm upco Lo TELETE, Wz o 2sponse yrust

oe Confilted in a rereat Xy eriniTno.

AlL 2xperimentil recocds ‘raw data am: appuLor iate raooris)
€ lne study s:e na.ntairs=d ir +th- Microriciogical Esscclatesy,
'Ac. 's archivoes 1. ated o+ 2200 FLalL-well Trad, Roc ville,

“rylard 20850,

The Director o. .. s ity Aszarapce Lmi e rasporstbhlie
Zor maintaining tre ar.hive-.

16.0 ST,BILITY CF THE TEST TICLE

The stability of the test art c 2 under the zcl.ual
experin:ntal conditicns used in thie study was nct getermined by
Microbi »lcyizal AsSsociates, Inc.
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BACTERIAL BACKGROUND LAWN EVALUATION CODE

Figure 3

The condition of the background bacterial lawn is z2valuated,
first macroscopically and then microscopically (using a dissecting
microscope). The evaluation is recorded using the following code:

CODE DEFINITION CHARACTERISTICS
i Normal Distinguished by a healthy microcolony lawn.
2 Slightly Distingu’ished by a noticeable +thin ing of the
Reduced microcolony lawn and an increase in the size
of the microcolonies compared to the vehicle
control plate.
3 Moderately Distinguished by a marked thinning of the
Reduced microcolony lawn and an increase in the size
of the microcolonies compared to the vehicie

ccntrol plate.

4 Extremely Distinguished by an extrene thinning <f the
Reduced microcolony lawn and an increase in the size
of the microcolonies compared to the vehicls

control plate.

5 Absent Distinguished by a complete lack of anvy
microcoleny lawn.
6 Obscured by The background bacterial nnot e

Precipitate accurately evaluated due
test article precipitate.

Evidence oz macroscopic test article precipitatz on the plates
1S recorded by addi*ion of the following precipitate code to the
code number used to evaluate the condition of the background
bacterial lawn.

Sp Slight Distinguished by noticeable precipitate on

Precipitate the plate, however, the precipitate does not

influence automated counting of the plats.
Mp Moderate Distinguished by a marked anount of preciritate

Precipitate on the plate, requiring the plate toc be hand

counted.
HP Heavy Distinguished by a large amount of precipitate

Precipitate on the plate, making the reguired hand countc

difficult.

Thus, 3MP would indicate a plate observed to have a moderataly
reduced background lawn with = marked amount of precipitate that
required the plate to be counrted manually
MBA Study No. T8739.502071 20 AS&OC’ATES INC
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The Salmonella/Mammalian-Microsome Preincubation Mutagenicity
Assay (Ames Test) And Escherichia Coll WP2uvr A Reverse Mutation
Assay With A Confirmatory Assay was performed in two phases. Tha
first phase, the dose range~finding study, was usa=d to establish the
dose range over which the *test article would be assayed. The sscond
phase, the mutagenicity assay, was used to evaluate the nutagenicity
cf the test article.

The results of the dose range-finding study of
Test Article ID: Acrolein, Inhibit.a
Lot No.: UTILX 89446
Sponsor: Baker Performance Chemicals Inc.
MBA Test Article ID: T8799

are presented in Table 1.

The maximum dose tested in the dose range-finding study was
10000 ug per plate. This dose was delivered o the *est systen as a
solution in Jdimethylsul foxide (DMSO) using a plating aliguot of
50 ul.

The results of the dose rqgé%;iénding study of MBA #7T8799
conducted in the presenif/ggdﬂ§bsvv e-—ef-nicrosomal enzymes ing
that because of toxicity~and mutagenicity to the test system, &
appropriate maximum dose-—to Lo plated‘fﬁ‘fﬁg mutagenicity assay in
the presence of microsonmal €nzymes would be 75 ug per plate for
Sailmonella and 67 ug per plate for WPzuvr A and 22 ug per glate Ir
the absence of microsonmal enzymes for both Salmoneiia and

WP2uvr 2.

o MICROBIOLOGICAL
~< ASSOCIATES INC.
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Test Article 14
Study Number

Salmonella Mutagenicity Assay
Dose Range-Finding Study
Table 1

Acrolein, Inhibited
Ir8799.502071

Experiment No. : Al

Date Plated : 07/07/89

Counted by :  machine

Vehicle : dimethy: uifo ‘de {DMSO)
Plating Aliquot : 50ul

Test Article

TA100 _With S-9 Activation

TAI0C Without Activatio

Concentration Revertants Background Revertants Background
ug per plate per plate Lawn = rer plate Lawn =*
Vehicle 147 1 93 1
10 169 1 249 i
33 125 1 464 2
587 246 1 8 )
1060 134 i G >
333 C 5 G 3
667 0 5 G 53
1000 ¢ 5 8] =
3333 0 5 G o
6667 ¢} ) G =
10000 C 5 G 5
*Background bacterial evaluation code
1=Normal 2=Slightly reduced 3=Moderate.y reduceg
4=Extremel, reduced 5=Absent é=Cktscurea by orecipitate
SP=Slight precinitase MO=Moderara srecipitats HP=ieavy orecipitate
2 MICROBIOLOGICAL
MR2 Sthl’j}“ NO . T379% . 502071 5 ASSOC!ATES !NC.
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Test Article
Study Number

Experiment No.

Date Plated
Counted by
Vehicle

Plating Aliquot

Escherichia coli Mutagenicity Assay

Dose Range-Finding Study
Table 1 Continued

Id Acrblein, Inhibited
T8799.502071
Al
07/07/89
machine
dimethylsulfoxide (DMS0)
50ul

40 ot 0 o0 00 os u

Test‘Article

WP2uvr A With s-~9 Activation WP2uvr A Without Activatior

Concentration Revertants Background Revertants Background
ug per plate per plate Lawn * per plate Lawn *
Vehicle 81 1 81 1
10 51 1 16 1
33 40 1 36 1
67 26 1 o] - 3
100 o] 2 o] - 4
333 (¢} 5 0 5
667 0 5 0 5
1000 0 5 0 5
3333 0] 5 0 S
6667 o 5 o 5
10000 0 5 0 5
*Background bacterial evaluation code
T=Normal 2=Slightly reduced 3=Moderately reduced
4=Extremely reduced S5=Absent 6=0bscured by precipitate

MBA Study No.

SP=Siight precipitate WMP=Moderate precipitate rP=Heavy precipitate

T8799.502071 25
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The results of the Salmonella/Mammalian-Microsome
Preincubation Mutagenicity Assay (Ames Test) And Escherichia coli
WP2uvr A Reverse Mutation Assay With A Confirmatory Assay of

Test Article ID: Acrolein, Inhibited
Lot No.: UTLX 89446
Sponsor: Baker Performance Chemicals Inc.
MBA Test Article ID: T8799

are presented in Tables 2 through 35. These data were generated
in Experiment T8799-B2, T8799-B3, T8799-B4, T8793%-B5 and T8799~B6,

In Experiment T8799-E1, no positive responses or no
Ccytotoxicity were observed with any of the tester strains either
in the presence or absence of microsomal enzymes. Based on the
absence of cytotoxicity, the test system was not adequately
exposed to the test article. Therefore, the results were not
reported and the test was repeated in Experiment T8799-B2 using
screw cap dilution tubes.

In Experiment T8799-E2, positive responses were observed with
tester strains TA9s8 (2.1~-fold, maximun increase) and -
TA100 (3.9-fold, maximum increase) in the absence of microcscmal
enzymes. No positive responses were observed with tester Strains
TA98, TA1537, TA1538, TA102, TAl04 and WPZuvr A in the presence of
microsomal enzymes and with tester strains TA1535, TA1537, .Tails3s
jand WP2uvr A in the abs<nce of microsomal enzymes. The data for
tester strains and TAl1%2 =nd TAl04 in the absence of microsomal
jenzymes and tester strains TA100 and TA1535 in the presence of
(microsomal enzymes werse not reported due to unacceptable positive
control values. In E:v-rimen* T8799-B3, tester strains TA100 and
TA1535 in the presence of nicrosomal enzymes and TA102 and TA104
in the absence of microsomal enzymes were retested.

In Experiment T8799-B3, na positive response was observed
with tester strain TA1535 in the ., resence of microsomal enz
Tester strains TA102 and TA104 in the absence of microscomal
enzymes and tester strain Tal00 in the Prezence of microsomal
énzymes were not reported due to unacceptable positive controls
values. 1In Experiment T8799-B4, tester strain TAl00 in the
presence of microsomal enzymes and TA102 and TA104 in the absence
of microsomal enzymes were retested. Due to the unavailability of
Difco bacto agar the laboratory was forced to switch to BRI select
agar in May 1989. Since this switch, these three positive control
values have repeatedly fallen short of the minimum 3-fold increase
criteria. Therefore, additional cose levels of positive control
were included. Due to the toxicity observed with tester strain
TAl04 using cumene hydroperoxide at 75 ug/plate, several lower
dose levels were used. The positive control concentrations were
as follows:

Tester Strain Positive Control Dose lLevels/Plate
TA102 without $-9 cumene hydroperoxide 100, 150, 200 ug
TA104 without S-9 cumene hydroperoxide 10, 12, 15 ug
TA100 with S-9 2-aminoanthracene 0.25, 0.3, 1.0 ug

S MICROBIOLOGICAL
MB& Study No. T87%9.502071 27 ASSOCIATES INC.
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In Experiment T&795-B4, a positive response was observed
with tester strain TA100 (2.2-fold, maximum increase) in the
presence of microsomal enzymes. No positive responses were
observed with tester strains TA102 and TAi04 in the absence of
microsomal enzymes. The confirmatory assay was conducted in
Experiment T8799-B5.

In Experiment T8799-B5S, positive responses were ohserved
with tester strains TA9s (2.1-fold, maximum increase), TALOD
(3.4-f0ld, maximum increase) and WP2uvr A (2.2-fold, maxinum
increase) in the pr-esence of microsoral enzymes and with tester
strains TA98 (2.4-foid, maximum increase) and TA100 {(3.7-faclg,
maximum increase) :n the absence of Ricroscmal enzymes. The
results with tester strains Tal538 and TA104 in the presence and

i oI
absence of microscnal enzymes were not reported due to
unacceptable vehicle control values; therefore, thess
strains were retested in Experiment T879Y%~B6. No othe
responses were observed with any of the remaining expe

conditions.

In ExXperiment T3799-
with tester strains TA153
microsomal enzymes.

All criteria for =z valid study were met as descrised in —he
protoccl with the exception of the positive control values for
tester strains TA100 with nicrosomal enzymes and TA102 TR
without micrecsomal enzymes. However, tha inclusion cof :
dose levels indicate that these tester strains were ca
detecting various dose levels of a mutagen or promutag
Therefore, the study director has accepted the deta ge el

these tester strains.

o MICROBIOLOGICAL
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Sal.ronella MutagenicityiAssay
Table 2

Test artizle I4 Acrolein, Inhibited

tudy Number : T879%.502071 Experiment No : B2

Strain : TA98 Cells Seeded : 0.7 X 10-8

Liver Microsomes : None Date Plated : 08/01/89

Vehicle ! dimethylsulfoxide {DMSO)

Plating Aliquot : s0ul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Nurnber per plate Code =* Revertants Deviation

Vehicle 01 16 1

02 S 1

03 17 1 14 4
0.3 o1 20 1

02 20 1

03 16 1 19 2
1.0 01 13 1

G2 18 1

03 14 1 i5 3
3.3 1 23 i

c2 16 i

03 32 1 24 s
10 01 31

0z 19 2

03 37 2 29 2
33 o1 ¢] 4

02 0 5

03 0 4 G 3

**Positive Control 2-nitroflucrene 1.0 ug pe: plate

01 886 1

02 398 1

03 SL4 i G905 31

*Background bacteriai evaluation code

T=Horma 2=Slightly reguced 3=Moderately recuced
4=Extremely reduced S=abser;t 6=0bscured by precipitate
SP=Slight precipitate MP=Modergre precipitate EP=Heavy orecipitate

** Positive control plates were machine zcunted
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Salmonella Mutagenicity assay
Table 3

Test Article 1d Acrolein, Inhibited

Study Number : T8799.502071 * Experiment No : B2
Strain : TA98 Cells Seeded : 0.7 X 10-8
Liver Microsomes : Rat liver s-9 Date Plated : 08/01/89
Vehicle : dimethylsulfoxide {DMSG)

Plating Aliquot : soul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 21 1

02 18 1

03 19 1 19 2
6.7 o1 22 1

02 19 1

03 15 1 19 4
10 01 23 1 “

02 25 1 :

03 29 1 26 ‘ 3
33 01 19 1

02 30 1

03 18 1 22 7
67 o1l 6 3

02 17 3

03 12 3 12 6
75 01 0 5

02 ¢] 5

03 0 5 o] o]

**Positive Control 2~-aminoanthracene 0.25 ug per plate

01 205 1

02 361 1

03 237 1 268 82
*Background bacterial evaluation coxde

1=Mormat 2=Slightly reduced 3=Moderately reduced
4=Extremely reduced S=Absent 6=0bscured by precipitate

SP=5Slight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted

Y MICROBIOLOGICAL
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Salmonella Mutagenicity assay

Table 4

Test Article 14 : Acrolein, Tnhipited

Study Number : 7'8799.502071 Experiment No : B2

Strain : TALIQQ0 Cells Seeded : 4.7 X i0~8

Liver Microsomes : None Date Plated © 03/51,F

Vehicle : dimethylsulfoxide {DM30}

Plating Alicuot : soul Counted by : machine
Concentration Plate Revertants Rackground Averaqge Standard
ug per plate Number per plate Code * Revertants ©Deviation

Vehicle o1 108 1

02 89 1

03 94 1 o7 10
0.3 01 99 1

02 138 1

03 108 1 1138 20
1.0 01l 12z 1

02 1is 1

63 121 1 123 Z
3.3 01 175 1

02 173 1

03 161 1 1705 Z
10 01 398 1

g2 376 1

03 355 1 376 <2
33 01 ¢] 3

02 3 3

03 31 3 11 17

**Positive Control sodium azide 0.5 ug per plate

01 686 1
02 728 1
03 729 z 714 25
*Background becterial evaluatiom code
T=Normal 2=Slightly reduced 3=Moderazely reduced
4=Extremely reduced S=Abgen: d=Obscured by orecipitate
SP=Slight precipitate “rsHoderate orecipitate HP=Heavy precipitate

** Positive control olates were machine counted

=y MICROBIOLOGICAL
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Salmonella Mutagenicit§§Assay
Table 5
Test Article Id Acrolein, Inhibited
Study Number : T8799.502071 " Experiment No : B2
3 Strain ¢ TA1535 Cells Seeded : 3.5 X 10~8
Liver Microsomes : None Date Plated : 08/01/89
Vehicle : dimethylsulfoxide {DMSO)
Plating Aliquot : Soul Counted by : hand
i“*' Concentration Plate Revertants Background Average Standard
n ug per plate Number per plate Code * Revertants Deviation
= Vehicle 7 o1 7 i
02 5 1
03 6 1 6 1
0.3 01 14 1
02 4 1
03 7 1 8 5
1.0 01 14 1 -
02 5 1 v
03 1 1 10 5
3.3 01 13 1
02 6 1
03 12 1 10 4
10 01 6 1
02 9 1
03 12 1 S 3
33 01 1 3
0z 0] 3
03 0 3 0 1
**Positive Control sodium azide 0.5 ug per plate
01 399 1
02 379 1
03 357 1 378 21
) *Background bacterial evaluation code
1=Normal 2=Slightly reduced 3=Moderately reduced
4=Extremely reduced S=Absent 6=Obscured by precipitate

SP=Slight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted

y MICROBIOLOGICAL
ASSOCIATES INC.
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Salmonella Mutagenicity\Assay
Table 6

Test Article I4 Acrolein, Inhibited

Study Number : T78799.502071 - Experiment No : B2

Strain : TA1537 Cells Seaded : 0.8 ¥ 10-8

Liver Microsomes : None Date Plated : 08/01/89

Vehicle : dimethylsulfoxide (DMSO)

Plating Aliquot : s0ul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 4 1

02 4 1

03 6 1 5 ]
0.3 a1 10 z

02 5 1

03 5 1 7 2
1.0 o1 2 1

02 7 1

03 5 1 5 3
3.3 01 4 1

02 4 1

G3 5 1 4 -
10 c1 16

02 6 1

03 6 1 7 z
33 01 1 4

02 2 4

03 1 3 z z

**Positive Control ICR-191 G.25 ug per plate

o1 17 1
o2 171 i
03 i62 1 170 7
*Background bacterial evaluation code
T=Normal 2=Slightly reducec 3=Moderately -acuced
4=Extremely reduced S=Absent s=Obscured by precipitate
SP=Slight precipitate MP=Modera-a precipitare HP=Heavy srecigitate

¥* Positive control plates were machine courted

o MICROBIOLOGICAL
~ ASSOCIATES NC.

MBA Study No. T8799.502071 34



Salmonella Mutagenicity~Assay

Table 7

Test Article 14 - Acrolein, Inhibited

Study Number : T8799.502071 " Experiment No : B2

Strain : TA1537 Cells Seeded : ¢.8 X 10+8

Liver Microsomes : Rat liver s-9 Date Plated : 08/01/89

Vehicle : dimethylsulfoxide (DMSO)

Plating Aliguot : s0ul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 S 1

0z 6 1

03 5 1 5 1
6.7 01 2 1

02 3 1

03 3 1 3 1
10 01l 6 1 ~

(0 )2} 7 1 :

03 5 1 6 i
33 01 4 1

02 7 1

03 4 1 5 2
67 01 2 3

02 0 3

03 1 3 1 1
75 01 0 5

02 0 S

03 0 5 0 0

**Positive Control 2-aminoanthracene 0.25 ug per plate

01 35 1

02 27 1

03 11 1 24 12
*Background bacterial evaluation code

1=Normal 2=stightly reduced 3=Moderately reduced
4=Extremely reduced 5=Absen: é=Obscured by precipitate

SP=Stight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted

Y MICROBIOLOGICAL
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Salmonella Mutagenicity Assay
Table 8

Test Article I4 Acrolein, Inhbited

Study Number : T87%9.3502071 Experiment No : 32

Strain : TA1538 Cells Seeded : 1.0 X 10-8

Liver Microsomes : None Date Plated : 08/01/89

Vehicle : dimethylsulfoxide {DMS0)

Plating Aligquot : 30ul Cocunted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Ccde =* Revertants Deviation

Vehicle 01 10 I

02 10 1

G3 12 1 13 -
0.3 01 11 1

02 14 1

03 1z I 12 2
1.0 C1 10 1

02 6 1

03 14 . i3 3
3.3 01 5 1

02 13 1

03 5% 1 3 4
10 01 10 1

02 12 1

03 =) 1 15 Z
33 01 0

02 0 3

03 9] 9] »;

**Positive Control 2-nitrofluorene 1.0 ug per plate

c1 1547 1
02 1650 1
03 1705 1 1€ 31
*Background bacterial evaluation coda
1=Normal 2=stlightly reduced 3=Morlerately - mice .
4=Extremely reduced S=Absert 5=Ctscured . Lrecipitate
SP=Stight precipitate up=poderate precipitate T=heavy D initate

** Positive control plates were machine counted
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Salmonella Mutageniciiy‘Assay

Table 9

Test Article 14 : Acrolein, Inhibited

Study Number : T8799.502071 Experiment No : B2

Strain : TA1533 Cells Seeded : 1.0 X 10-~8

Liver Microsmmes : Rat liver s§-9 Date Plated : 08/01/89

Vehicle : dimethylsulfoxide (DMSO)

Plating Aliquot : Soul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 11 1

02 g 1

03 23 1 14 8
6.7 01 13 1

02 17 1

03 10 1 13 4
10 01 13 1 ~

02 i3 1 '3

03 11 1 12 . 1
33 01 6 1

02 5 1

03 8 1 6 2
67 01 3 3

02 1 3

03 2 3 2 1
75 01 0 5

02 0 5

03 0 5 0 0

**Positive Control 2-aminoanthracene 0.25 ug per plate

01 299 1

02 241 1

03 285 1 278 32
*Background bacterial evaluation code

1=Normal 2=slightly reduced 3=Moderately reduced
4=Extremely reduced S5=Absent 6=Obscured by precipitate

SP=Slight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted

> MICROBIOLOGICAL
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Salmonella Mutagenicity Assay

Table 10

Test Article Id4 Acrolein, Inhibited

Study Number : T8799.502071 Experiment No : B2

Strain : TA102 Cells Seeded : 1.0 X 10-8

Liver Microsomes : Rat liver §- Date Plated : 63/01/85

Vehicle : dlmethylsulfox1de {DMSC)

Platlng Aliquet : 50ul Counted by : machine
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 386 1

02 404 1

03 350 1 380 27
5.7 Cc1i 374 1

02 377 1

03 371 1 374 3
10 01 33 1

02 364 1

03 256 i 352 14
33 01 370 1

02 351 1

03 370 1 564 A
67 C1 85 2

G2 99 2

C3 36 2 a3 a
7 c1 17 3

02 37 3

03 i5 3 22 17

**Positive Control sterignatocystin 106.0 ug per plate

01 1438 1

G2 1562 1

03 1346 1 liss ig8

1=Nerma! 2=Slightly reducec
4=Extremely reduced S=Absent
SP=Slight precigitate Mp=Moderate precipitate

** Positive control plates were machine counted
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HP=Heavy precipitate
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Salmonella Mutagenicify‘Assay
Table 11

Test Article 14 Acrolein, Inhibited

Study Number ¢ T8799.502071 " Experiment No : B2
Strain : TAl104 Cells Seeded : 0.9 X 10-8
Liver Microsomes : Rat liver s-9 Date Plated : 08/01/89
Vehicle : dimethylsulfoxide (DMSO)

Plating Aliquot : soul Counted by : machine
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle o1 253 1

02 248 1

03 247 1 249 3
6.7 01 243 1

02 256 1 -

03 253 1 251 7
io 01 293 1

02 269 1

03 289 1 284 13
33 01 355 1

02 346 1

03 347 1 349 5
67 01 4 3

02 3 3

03 7 3 5 2
75 01 C

Gz G 5

03 o 5 0 Q

**Positive Control 2-amincanthracene 3.8 ug per plate

01 787 1

02 841 1

03 880 1 826 47
*Background bacterial evaluation code

1=Normal 2=Slightly reduced 3Moierately reduced
4=Extremely reduced S=Absent 6=0bscured by precipitate

SP=Slight precipitate MP=Moderate precipitate #P=Heavy precipitate
** Positive cortrol plates were machine counted
C=Contaminated

$ MICROBIOLOGICAL
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Escherichia coli Mutagenicity Zssay
Table 12

Test Article Id Acrclein, Inhibited

Study Number : TB799.502071 Experiment No : B2

Strain : WP2uvra Cells Seeded : 1.9 X 10-8

Liver Microsomes : None Date Plated : 08/C1/8¢

Vehicle : dimethylsulfoxide (DMSO)

Plating Aliquot : 50ul Counted by : nand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 12 1

02 16 1

03 15 i 14 2
0.3 01 14 1

02 15 1

03 10 1 i3 3
1.0 01 15 1

02 15 2

03 20 1 17 3
3.3 01 21 1

02 14 1

63 i8 1 i8 4
10 G1 v 1

n2 21 2

03 15 1 18 z
33 ai 14 2

02 30 2

03 3 2 i3 I

**Positive Control methyl methanesulfonate 1900 ug per plate

01 189 1
02 206 1
03 242 212 27

*Background bacterial evaluation code

1=hormal 2=Slightly reduced IxModerately reduced
s=Extremely reduced S=Absent &=Cbscured oy precipitate

SP=Slight precipitate uP=Hoderate grecipizate dP=Heavy precipitate

** Positive control plates we-e @achine counted
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Escherichia coli Mutagenicity Assay
Table 13

Test Article 14 Acrolein, Inhibited

Study Number : T8799.502071 Experiment No : B2

Ctrain : WP2uvra Cells Seeded : 1.9 X 10-~8

Liver Microsomes : Rat liver s-9 Date Plated : 08/0i/89

Vehicle ¢ dimethylsulfoxide .OMS0)

Plating Aliquot : s50ul Counted by : hand
Concentration Plate Revertants Background Average Standar3i
ug per plate Number per plate Code =* Revertants Deviation

Vehicle 01 21 1

02 24 1

03 18 1 21 3
1.0 01 21 1

02 10 1

03 21 1 17 6
3.3 01 25 1

02 21 1 -

03 26 1 24 , 3
10 01 20 1

02 27 1

03 19 1 22 4
33 01 33 i

02 29 1

03 43 1 35 7
67 01 34 2

02 45 2

03 28 2 36 9

**Positive Coni:rol 2-aminocanthracene 10000 ug per plate

01 140 1

02 io8 1

03 S0 1 117 25

*Background bacterial evaluation code
T=Normal 2=Slightly reduced 3=Moderately reduced
4=Extremely reduced 5=Absent 6=Cbscured by precipitate
SP=Slight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted

y MICROBIOLOGICAL

, >< ASSOCIATES INC.
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Test Article Id

Salmonella Mutagenicity Assay
Table 14

crelein, Inhibited

Study Number : TB799.502071 EXperiment No : R3
Strain : TA1S35 Cells Seeded : 1.7 X 10-8
Liver Microsomes : Rat liver S~9 Date Plateqd 1 08/11/89
Vehicle ¢ dimethylsulfoxide {DMSO)

Plating Aliquot : soul Counted by : hang
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Ravertants Deviation

Vehicle 01 11 3

Gz 9 1

03 7 i 2 2
3.3 Gl g i

o2 7 1

03 10 1 g 2
6.7 c1 i1 1

02 13 1

03 11 1 2 :
10 01 S 1

02 7 1

03 7 1 2 >
33 02 17 1

02 7 1

03 S I 1c 5
587 01 11 i

G2 18 1

C3 14 1 12 2

**Positive Control 2-aminoanthracene 0.25 ug per plate

01 27 1

G2 32 1

03 27 1 =9 3
*Sackground bacterial evaluation code

1=format 2=5tightiy reduced IModarately reduced
d S=Absent S=Ubscured by pracipitats
HP=Moderate precipitate “PaHeswy crecipitate

'

[0}

** Positive plates were machine counred
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Salmonella Mutagenicity Assay
Tabie 15

Test Article Id Acrolein, Inhibited

Study Number : T8799.502071 " Experiment No : B4
Strain : TA100 Cells Seeded : 1.0 X 10+8
Liver Microsomes : Rat liver s-9 Date Plated : 08/30/89
Vehicle : dimethylsulfoxide {DMSO)

Plating aliquot : s0ul Counted by : machine
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 244 1

02 153 1

03 130 1 142 12
3.3 01 173 1

02 161 1

03 169 1 168 6
6.7 0l 129 1

02 110 1 v

03 152 1 130 _ 21
10 01 136 1

c2 130 1

03 123 1 130 7
33 c1 363 1

02 268 1

03 315 1 315 48
67 01 C

02 350 2

03 273 2 312 54

**Positive Control 2-aminoanthracene 0.5 ug per plate

01 6920

02 6390 1

03 657 1 679 is
*Background bacterial evaluation code

1=Normal 2=Slightly reduced 3=Moderately reduced
4=Extremely reduced S5=Absent 6=0bscured by precipitate

SP=Slight precipitate MP=Moderate precipitate HP=Heavy precipitate
** Positive control plates were machine counted
C=Contaminated

> MICROBIOLOGICAL
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Salmonellia Mutagenicity Assay
Table 16

Tast Article 14 Acrolein, Inhibited

Study Number : T8799.502071 Experiment No : B4

Strain : TA102 Cells Seeded : 1.5 ¥ 10~8

Liver Microsomes : None Date Plated : 08/30/83

Vehicle : dimethylsul foxide {DMSO)

Plating Aliquot : s0ul Counted by : machine
Concentration Plate Revertants Rackgroung Average Standarad
ug per plate Number per plate Code =* Revertants Deviation

Vehicle 01 245 i

02 252 1

03 260 1 252 8
0.3 01 262 1

02 248 1

03 243 1 251 10
1.0 01 204 1

02 241 1

03 261 1 235 29
3.3 01 209 1

02 1990 1

03 201 1 200 10
10 C1 144 1

02 201 1

03 142 1 162 34
33 01 24 2

0z 26 3

03 24 3 25 1

**Positive Cor.trol cumene hydreperoxide 100 ug per plate

01 974 1

02 1017 1

03 1032 1 i¢oe 3¢

*Background bacterial svaluaton code

1=Normal 2=Slight iy recuced 3=Moderately reduced
4=Extremely reduced S=absent 6=Cbscured by precipitate
SP=Stight precipitate He=Moderate precipicate HP=Heavy precipitate

™ Positive control plates were machine counted

& MICROBIOLOGICAL
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Salmonella Mutagenicity Assay

Table 17

Test Article 14 Acrolein, Inhibited

Study Number : T8799.502071 * Experiment No : B4

Strain : TAl04 Cells Seeded : 0.7 X 1048

Liver Microsomes : None Date Plated : 08/30/89

Vehicle : dimethylsulfoxide {DMSO0)

Plating Aliquot : 50ul Counted by : machine
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 284 1

02 241 1

03 188 1 238 18
0.3 0l 289 1

02 233 1

03 271 1 264 29
1.0 01 288 1 -

02 284 1 -

03 205 1 259 _ 47
3.3 01 296 1

02 294 1

03 269 1 286 15
10 01 335 1

02 328 1

03 307 1 323 i5
33 c1 G 4

02 2 4

03 0 4 1 1

**Positive Control cumene hydroperoxide 10 ug per plate

01 1082 1

02 1101 1

03 1129 1 1104 24

*Background bacterial evaluation code
1=Normal 2=Slightly reduced 3=Moderately recuced
4=Extremely reduced S5=Absent 6=0bscured by precipitate
SP=Siight precipitate MpP=Moderate precipitate HP=Heavy precipitate

** Positive control plates were machine counted

Y MICROBIOLOGICAL

ASSOCIATES INC.
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Salmonella Mutagenicify‘Assay
Table 18

Test Article 14 Acrolein, Inhibited

Study Number : T879399.502071 Experiment No : BS
Strain : TASs Cells Seeded : 2.2 X 10-8
Liver Microsomes : None Date Plated : 09/20/89
Vehicle : dimethylsulfoxide {DMS0)

Plating Aliquot : sp0ul Counted by : hand
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 14 1

c2 14 i

03 7 1 i2 4
1.0 01 10 i

02 19 1

C3 5 1 1z 7
3.3 01 i7 1

02 15 1

03 10 i 14 4
6.7 01 22 1

02 23 1

63 30 1 25 4
10 01 31 1

02 28 1

03 28 1 28 2
20 01 3 3

02 2 3

03 2 3 2 1

**Positive Control 2-nitrofluorene 1.0 ug per plate

01 640 1

02 14 1

03 628 1 627 13
*Background bacterial evaiuation code

1=Normal 2=Slightly reduced 3=Mcderately reduced
b=Extremely recuced S=absent &=Obscured by precipitate

SP=Slight precigitate MP=Moderate precipitate HP=Heavy precipitate

** Positive control plates nere machine counted

¢ MICROBIOLOGICAL
> ASSOCIATES INC.
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Test Article

Salmonella Mutagenicit&ﬂAssay
Table 19

Id Acrolein, Inhibited

Study Number ¢ T8799.502071 " Experiment No : BS

Strain : TA98 Cells Seeded : 2.2 X 10-8

Liver Microsomes : Rat liver S-9 Date Plated : 09/20/89

Vehicle : dimethylsulfoxide (DMSO0)

Plating Aliquot : 50ul Counted by : hand
Concentration Plate Revertants Background Average Standaxrd
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 12 1

02 22 1

03 12 1 15 6
6.7 0ol 15 1

02 16 1

03 21 1 17 3
10 01 1e 1 ~

02 23 1 W

03 16 1 19 . 4
33 01 20 1

02 33 1

03 39 1 31 10
50 01 32 2

02 32 2

03 30 2 31 1
57 o1 16 3

02 14 3

03 24 3 18 5

**Positive Control 2-aminoanthracene 0.25 ug per plate

01 182 1

02 183 1

03 152 1 172 18

*8ackground bacteriat evaluation code

T=Normal 2=Slightly reduced 3=Moderately reduced

4=Extremely reduced S5=Absent 6=0Obscured by precipitate
SP=Slight precipitate MP=Moderate precipitate HP=Heavy precipitate

** Positive contrel plates were machine counted

MBA Study No.

S MICROBIOLOGICAL
ASSOCIATES INC.

T8789.502071 47



D- 06

Salmonella Mutagenicity Assay
Table 20

Test Article 14 Acrolein, Inhibited

Study Number : T8799.502071 " Experiment No : B5
Strain ¢ TAL100 Cells Seeded : 2.3 X 10-+3
Liver Microsomes : None Date Plated : 05/20/88
Vehicle : dimethylsulfoxide (DMSO)

Plating Aliquot : S0ul Counted by : machine
Concentration Plate Revertants Background Average Standard
ug per plate Number per plate Code * Revertants Deviation

Vehicle 01 176 1
02 95 1
03 110 i 127 43
3.3 a1 314 1
02 204 1
03 196 1 2328 EE
6.7 o1 108 1
02 323 1
63 276 1 2367 113
10 01 310 1
2 223 1
G3 373 1 325 33
20 01 740 1
02 733 1
03 717 1 730 22
33 01 0 3
02 6] 3
03 0 3 G G
**Positive Control sodium azide 0.5 ug per plate
01 386 1
02 3848 1
03 455 1 409 a0
*Backgroud bacterial evaluation code
1=Normai 2=Stightly reduced 3=Moderately reduced
4=Extremely reduced S=Absent $=0bscured by precipitate
SP=Slight precipitate M4P=Moderate precipitate HP=Heawy precicitate

** Positive control plates were machine counted

& MICROBIOLOGICAL
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Introduction

Baker Performance Chemicals Inc. submitted

Test Article ID: Acrolein, Inhibited
Lot No.: UTLX 89446
Receipt Date: 06/29/89
MBA Test Article ID: T8799

for testing in the Salmorella/Mammalian-Microsome Preincubation
Mutagenicity Assay (Ames Test) and Escherichia Coli WP2uvr A
Reverse Mutation Assay With 2 Confirmavory Assay. This assay
evaluates the mutagenic potential of the test articile {or its
metabolites) for its ability to induce back mutations at selectel
loci of several strains of Salmgnella tvphimurium in the preasence
and absence of microsomal enzymes derived from Aroclor 1254
induced rat liver. The tester strains used in this study were
TAS8, TA100, TAL1535, TA1537 TA1538, TA102, Tal104 and WP2uvyr A.

Conclusions

The results of the Salmonella/Mammalian-Microscome
Preincubation Mutagenicity Assay (Ames Test) and Escherichiz coi:
WPZuvr A Reverse Mutation Assay With 2 Confirmatory Assay
indicate that under the conditions of this study, Baker
Performance Chemicals TInc.’s test article Acrolein, Inhibited
(MBA# [8739) did caucse pesitive resconses with tester strains
TAS8 and TA100Q0 in the presence and absence of microsomal enzymes
and with tester strain WP2uvr A in the presence of microscmal
enzymes. No mutagenic ressonses were observed with testes
strains TA15235, TA1537, TA1538, TA102 and TAIC4 in the Dresence
and absence of microsomal enzymes and with tester strain WP2uvra
in the absence of microscmal enzymes.
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disk containing 10 ug of ampicillin was added. Resistance was
demonstrated by bacterial growth in the zone immediately
surrounding the disk.

2.6.3 Characteristic Number of ontaneous Revertants:
Spontaneous reversion frequencies in the vehicle controls that
are characteristic of the respective strains were demonstrated by
pPlating 100 ul aliquots'of the culture along with the appropriate
vehicle on selective media.

3.0 EXPERIMENTAL DESIGN

The assay was performed in two Phases. The first phase, the
dose-range finding study, was used to establish the dose-range
over which the test article would be assayed. The second phase,
the mutagenicity assay  was used to evaluate th= motaigenicity of
the test article under the conditions of the 2esay

3.1 Dose Range-Finding Study: Ten dose ievels of the test

article were plated ber tester strain, one plate per dose, with
an overnight culture of Ta100 and WP2uvr A on selective minimal

agar in both the Presence and absence of microsomal enzymes.

3.2 Mutagenicity Assay: The test articlie was testeg at"five

dose levels along with appropriate vehicle and positive controls
on tester strains TA98, TAl100, TA1535, TA1537,TA1538, TAal02,:
TAl104 anc WP2uvr A in the bresence and absence of s5-9 mix. : In
the mutagenicity assay, all dose levels of the test article

enzymes.

3.3 Freguency and Route of Administration: The test svetem
was exposed to the test article via the preincubation
modification of the Ames test originally described by Yahagi et
al. (1977!. fThis methodelogy has been shown to detect a wide
range of classes of chemical mutagens.

4.0 CONTROLS

4.1 Positive Controls: The positive controls plated
concurrently with the assay are listed in Figure 2.

THIS PAGY REVISED

§ e -~ 2 —_ .
’E Stu’y No. ’ FTF Sorr
f
1

. f - ./ ; :
N NS SR S R
Signature Date

1
-

7

MBA Study No. T8799.50207" 14

Y MICROBIOLOGICAL

>< ASSOCIATES INC.



G 04 -

APPENDIX A

STUDY PROTOCOL




PATHOLOGY WORKING GROUP REPORT
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Baton Rouge, LA 70898
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Dawn G. Goodman, V.M.D.
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Diplomate, American College of
Veterinary Pathologists
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I. SUMMARY AND CONCLUSIONS OF THE PATHOLOGY WORKING ZROUP
{(PWG} REVIEW

3

£ the adrenal glands fron ths
ppr of acrolein in the drinking
found no ¢ ou lated
ortTical tumors Zizgnosad, ana
noCytomas was wi the ranga cof
Therefore. there is no evidence in
T 27rol has ar; carclnogenic
ds of . ale I344 rats.
II. INTRODUCTION
PATHCO, Inc., was rescguested fto conduct ar in ndent
panel review of the slides from the lifetime exner ntal
study of acrolelin in F344 rats. The study was conductad
the NCI-Frederick Cancer Resesarch Facility (FCRC) oy Dx
Lijinsky and Dr. ¥. D. Reuber. The results were subsequ
published (Lijinsky and Reuber, 1987 [Appendix G). 1In
study, 25% (5/20) of the high dose (625 ppm)! female rat
repoerted as having adenomas of the adrenal cortex and
hyperplastic nodules of the adrenal cortex were recorted in
10% (2/20) of the high dose animals. 2drenal tumors w
found in male rats. This Is the only study reported -
might indicate a possible carcinogenic effect of acroleain.
It was subseguently found that this study did not have
zdeguate controls (sze Section IV).
ITI. STUDY DESIUN
Acrolein was ad e drinking wat
F344 rats at dosage 1 G, arnd 8235 ppo
days a wezk for up to :ale rats recei z
ivom only. There were sex per dose groun at
th cart 1ne stud group arrangemant 1s
4 Section




.  AUDTT OF SLIDES 2WD BLO. .

Hematoxylin and eocin stained microscoupe slides were
received from TURC by FATECO. Upon receipt of the slides, it
vas noted that the number of slides received did not match
the number of blocks listed on the inventory (Apperdix B),
i.e. multiple slides per animal were missing. It was
determined thail for the female rats, only 2 adrenal slides
(one control and one treated) had been received. Male rats
were not reviewed as no compound-related effect was reported
by Lijinsky and Reuber (1987).

Because of the missing slides, a slide/block match-up
was performed by an FCRC technician aand Dr. D:wn G. Goodman
of PATHCC on all female rats from the acrolein study (Group
MP - 625 ppm, high dose, acrolein and Group OE - controls)
At this time, the FCRC laboratory provided the original
protocol for trimming the tissues for the acrolein study
(Appendix E). This protocol indicated that in both
experimental and control groups only adrenals with grosc
lesions had been processed. At a later time, apparently upon
request of the study pathologist, additional tissues wera
rrocessed (designated as retrim blocks).

Results of the slide/block match-up were as follows.
One adrenal slide was present for a single female rat in the
acrolein group (Group MP). Blocks for adrerals were found
for all animals in the acrolein-treated group; most of these
were retrim blocks. In the designated control group {(Group
OE), one adrenal slide and its corresponding block were
available. No retrim blocks of adrenal were available for
Group OE. It was unclear whether adrenals hai been processed
for histology in Group OE. 1In addition, the wet tissues for
this group (OE) had been discarded (Appendix E). :

To assure that all adrenals reported by the original
snvestigators were available, all blocks with no
corresponding slide (except the block containing the aorta
which was readily identifiable) were recut for both the
treated and control groups (Appendix C). Even though the
original slides were available for the adrenals from two
animals (one Group MP rat and one Group OE rat), these k1
were also recut. All recut slides were made available to
PATHCO (Appendix D).

-
oCXxXs

Based on the above information, it is apparent that
there is no apprcpriate control group for the acrolein study
in female F344 rats. The data reported in the paper oy



Lijinsky and Reuber (1987) is apparently based upon
microscopic evaluation of the adrenals in the treated animals
ang grocs examination of the adrenals in the contrecls. It is
not kaown whether additicnal control adrenal glands were
examined microscopically in the initial study or if the
results reported were based solely on gross findings. Mos:
lesions of the adrenal gland are foun upocn microscopic
examination rather than by gross observatiocn

Because cnly one adrenal ¥ and nc wet tlssus
was avallable from the original designated contirol group
(Group OE}, an additional control group (Grcup ON) wit
animals was identified. This group appeered © a
study at approximately tre same tiwe as the ac
The start dates for the experiments involving
groups (Groups MP, 0z, and QN) were p ided b
~aborat tory (Appen ulX V‘ ¥ c i ated

0
-]
ot

started in September, 1¢
in July, 1979, and the =a
April, 19s80.
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Cnly one adrenal slide was available fro=
designated control group {Grcup OL) for the acr
In addition, the designated control group (Grou
inappropriate to use as a control for the acrol
since apparently the adrenal glands ware not ex
micrescopically for all animels. Tt should be
designated control group (Group OEZ) was started
10 nmonths later than the acrolein-tresated anima
group is not a concurrent control Group. It wa
that slides/blocks for the adrenals of 34 of +h
ware avallable for the additionzl con=rol croup (Gro
The slides for the adresnals from tris group were obt
PATHCO to provide reference data {(Appendix D). Tris
additional control group (Group ON) was siarted apnro
1% months after the acrclein-treated ar .mals. Thus,
control groups (OT and OF) can be consider norato
centroels rather than study controls since her was
concurrently with the acrclein-treated Jrou

V. CONDUCT CF THE PWG
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as an observer. C.V.s for the Chairperson and the »WG
participants are presented in Appendix F.

A. Chairperson's Review

Only data from female rats were considered in this
review. The data available included:

1) summary data presented in the published report
(Lijinsky and Reuber, 1987 [Appendix G});

2) necropsy records for control {(Group OE) and
acrolein-treated animals (Group MP);

3) all microscope slides for control (Group OE) and
acrolein-treated animals (Group MP), including
recut slides for those originally missing;

4) all microscope slides for adrenals from the
additional control group (Group QN).

The individual animal diagnoses made by the study
pathologist (Dr. M.D. Reuber) were not available. The
original microscope slides for adrenals from the acrolein-

treated animals were not available. However, recuts from the
original blocks were made. These slides were used ir this
review.

The Chairperson evaluated all the adrenal slides
available from the acrolein-treated animals (Group MP), the
designated control group (Group CE), and the additional
contreol group (Group QN). The results of her review are -
presented in Appendix A.

B. PWG Review .

The PWG examined coded slides without knowledge of
treatment or dose group. All adrenal slides supplied by FCRC
for female rats were reviewed including those from the
acrolein-treated animals (Group MP), the designated control
group (Group OE), and the additional control group {Group
ON) .

The participants each recorded their diagnoses
and/or comments on their worksheets. The worksheets are on
file at PATHCO, Inc. ZEach lesion was discussed by the Group,
re—exanined, if necessary, and the final opinions were
recorded on the Chairperson's worksheets (Appendix A). 1In
determining the PWG diagnosis, the diagnoses of the
Chairperson and the 4 PWG members were considered. The Pwa



uiagnosis for a lesion was determined when at least 3 out of
the 5 pathologists agreed.

Afters the PWS completed the slide review an
diagnoses were recorded, the slides were decoded by treatment
group and the lesion incidences were tabulated. The results

were then discussed and conclusions drawn by the PWG.

VI. INTERPRETATIONS AND CONCLUSIONS

Prior to examinati lides by the PWG, there
was a WG discussiocn on tic criteria for adrenal
cortical neosplasms, adrenal I hiperplasia, and
hypertrephy. The criteria ussd by t.ae PWG for the diagnosis
of adrenal cortical lesions are currently accepted criteria
(strandbevrg, 1983, a,b,c [Zppendix G}) and are dascrined in
detalil below.

A. Adrenal Neoplasms

Adrenal cortical adenomas us
fasciculata and/or zona revicularis.
well-cdemarcated from surrounding paren
however ., they are not encapsulated. 71! 5o
loss of the normal architectural patte aft
cortex. The corxds are irregular and bran and
more than one cell layer thick. The cells are oft
with abundant eosinophilic cytcplasm and large rou
centrally p1acec nuclei with proninent nuclecli. some
ucvulabm:, the cells may be smaller T7han normal wi
amphoonlllc or slightly basophilic cytoplasm. Cel ax
atyoﬂa is minimal and the presence of : ig
variable. Fatty change, angiectasis,
thrombosis may be present. When present, they are o ten s=en
in the portion of the tumor closest to the adrenal medulla.
Adrenal corticel carcinomas are large irregu
shapesd masses involving large areas of the cortex. They
often compress the medullz and distort or invade trhe adreral
capsule. Invasion of adjacent structures is common Withixn
the tunmcr there is complete lo the normal cortical
architecture with the cells a in irregular cords,
Lrabeculae, sclid nests, or c lons Thereoct. The <
are freguently large, with eo lic cvitoplasnm
nuclel. Ho 2r, cellular pl i I necros
common. Ce 1 atypia and cex are
variabl the adeno ce, ang ,
and th wocur Wit
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Fheochromocytomas are neoplasms of the adrenal
medulla. They are usually easily distinguished from adrenai
cortical neoplasms. Pheochromocytomas are composed of
rolyhedral cells with amphophilic or basophilic cytoplasm and
c=ntrally located nuclei. The cells are arranged in
trabeculae or nests separated by dilated vascular spaces.
There is compression of the adjacent tissue. It is difficult
to distinguish benign from malignant pheochromocytomas on the
basis of cytology alone. By convention, tumors which have
irvaded the adrenal capsule or have spread beyond the adrenal
gland are diagnosed as malignant. Those still within the
adrenal gland, even if replacing most of the adren2l cortex,
are considered benign.

B. Nonneoplastic Lesions of the Adrenal Gland

Focal zdrenal cortical hyrerplasia ccasists of
a poor to moderately well-demavcated focus witnin the zona
fasiculata and/ox zcna reticularis. There may be some
compression of the adjacent parenchyma but this is not a
prominent feature. Within the focus, the cells, althou~h
increased in number, maintain rormal architectural
relationships. There is often crowding of the cells which
are generally smaller than usuesl, and the cords wmay be more
tortuous than usual. The cells usually have small amounts of
slightly basop*ilic cytoplasm, and the round vesicular nuclei
are often smazller than normal as well. In some lesions the
cells may be enlarged with abundant eosinophilic cytoplasm or
a2 combination of small and large cells may be present atty

chanaa mav ho nresept’ mAaed meammmeaa s

v -
9L 8 I ~ L R S LHH R R P, S

the lesion adjacent to the medulla.

Focal adrenal cortical hypertrovhy consists of
a focus of cortical cells which are rarkedly enlarged with
abundant eosinophilic cytoplasm and large round vesicular
nuclei. The normal cord architecture is maintained. Fatty
change may also be present.

Focal vacuolation {(fattv change) consists of a
focus of cells with one or more clear cytoplasmic vacuoles.
Wnen this becomes severe, there may be cell loss and
formation of cystic spaces. Wwhen this occurs, it is termed
cystic degeneration.

C. Interpretation and Conclusions

The results of the PWG examination are summarized in the
Table I. There was general agreement on the diagnoses by all

6
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alhca

pat.ologlats participating in the PWG. While the original

slides were not available for examination, with the excepticn

of 2 animals, the fact that most recuts contained both

cortical and medullary tissue indicated that neoplasms would
rou

be unlikely to be missed or to have been cut throuch.

Microscopicelly, there were ]e51 ns cbserved, predominantly
in the adrenal cortex, that were typica$ of bnobe that occur
spontaneously in aged female F344 rats. The most common
lesion:- were focl of hyperp.asia, hypertroohy, and/or

vacuolation of cells mostly in the zona fasciculata.
urposes of analysis, erplastic and nypertrosh

were considered equivz aﬁd tabulated together

incidence of these lesions was highar in the laborat

control female rats (Group ON} than in acrolein-trea

(MP) {(Tabile I). Although adrenal slidss from the iab

control group (QN) only were available for examinat:

the experience of the PWCE memkbars, the incidences of
changes are within the expected range for acged fensz!

this strain.

One cortical adenoma was diagnosed in & labo
control group (QN) rat and nene in the acroien +
Jroup (MP} or the designated controcl group (OF).
results are In contrast tc the original published .
which five cortical adenomas were diagnosed in =h
freatrent group and one in the control croup.

Medullary tumors {(pheoc cytonmas) were diacgnosed DY
the PWG in three female rats : each of the acrolein grcoup
{MP} and laboratvory control (QN) group and in the single
control group OF rat. Although the incidence of
pheochromocytoma was siightly higher in The acroleirn-treztoed
rats (153%) than in the laboratoryv control rats (S%). this
difference was not considered to be of any biological
relevance. A 15% incidence of phecchromocyioma has been
repcorted in control female F344 rats from lifetime studies
{Solleveld, et.al. 1984 [2ppendix G}).

Based on findings of the WG, there noe compound-
related toxic or proliferative lesions of adrenz}l cor
The PWG did not identify cortical neople=sms in the z2crole

p (MF ne onl xr Te ortical lesions diagnosad
oca h hy . These nonnesoplastic
S O e than in the Llabovatory
ig parity in cortical
a1 eview znd the lisneg
en G1) a ikely =
cnostic ori & for
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proliferative lesions used by the PWG. It is possible that
the original study pathologist diagnosed the focal
proliferative lesions of cortical hypertrophy/hypeiplasia as
benign tumors. Based on the current and accepted criteria
for proliferative, neoplastic lesions of the adrenal <ortex
it is the opinion of the PWG that ithese lesions are
nonneoplastic changes.

In conclusion, it is the opinion of the PWG that there
is no evidence of any carcinogenic effect of acroclein on the
adrenal glands of female rats in this study.

[89]
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TABTLE 1

Incidences of Adrenal Lesions

i Female 344 Rats
MD (3 ON
Group {acroliein - (designated {iaborato
Dose 625ppm) contrel) control
# Adrenals
Ixamined
Microscopically 20 ; Za
Cortical
Adenocma - - z
B
Lo Ey
Cortical
Hyperplasia/
hypertrophy 7 -= 16
(35%) (asy)
Cortical
Vacuolation
(Focal) 8 1 s
(40%) (56%
Cortical
Diffuse
Vacuolation —— — 2
(5%
Cortical
Cvstzic
DegeneratIcn - - —— N
PaRe IR
l‘—O’I
Tha2ochromesvooma z i 3
{(15%) (&%
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