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g MAMMALIAN MICRONUCLEUS ASSAY - DERMAL A D INHALATION EXPOSURE
WITH DMDTC & BUTADIENE: 11253
SUMMARY

This stady was coaducted to evaluate the pocential of dimethyldithiocarbamic acid sodium
salt. DMDTC, (MRD-97-1 25)to induce micronuciei in polychromatic erythrocytes (PCE's)
from the bone marrow and blood of B¢C3F; mice. Also. this study evaluated the potential of
DMDTC to effect the induction of micronuciej by !.3-butadiene, BD, (MRD-97-125). This
damage may be the resuit o, chromosomat aberrations or damage to the mitotic apparatus,

andthdrexposureregjmensarelistedonpage 18.

Clinicai observations were recorded daily prior to exposure. Animals were weighed once
prior *3 dosing, on Day 1 for Groups 1. 2, and 6 through 9, on Day 5 for Groups 6 through 9,
and on the day of their scheduled sacrifice. Animals were sacrificed on Day 6 (Groups 1
through 5) or Dav 9 ( Groups 6 through 10), and both femurs were immediately removed and
processed. Bloou szmples were coliected from the Vena Cava and were prepared for flow
cytometry analysis. Smears from bone marrow were prepared (2 slides per animal) and

counting 100,000 erythrocytes. Ten thousand PCEs from each animal were examined for
te presence of micronuciei (MNEs). Liver and spleen weights were collected on all
animals at study termination_

All animals survived to scheduled study termination and there were no adverse effects with
respect to clinical signs or body weights,

For both blood and bone marrow, butadiene at 200 ppm induced cytotoxic effects and
DMDTC induced evidence of hypererythropoiesis. DMDTC reduced the cytotoxic
effects of BD when administered either before or after BD treatment.

Butadiene did induce a statisticaly significant increase in micronucieated PCEs.
DMDTC did rot induce any increases in micronucleated PCEs. DMDTC inhibited the
induction of micronucteated PCEs by BD.

There were statistically significant increases in mean absolute (17%) and relative (18%)
liver weights of the DMDTC/BD high treated male mice ccmpared with controls. In
addition, there were statisticalily significant increases in mean absolute (28%) and relative
(22%) spleen weight of the DMDTC treated female mice compared with controls. These
findings were considered treatment-related

Fage 6 of 92
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IN VIV MAMMALIAN MICRONUCLEUS ASSAY - DEKMAL AND INHALATION EXPOSURE
WITH DMDTC & BUTADIENE: 172530

INTRODUCTION

This stud- was conducted for Exxon Chemicals Americas. 13501 Katy Freeway, Houstc 1,
Texas 77679-1398(; subsequently referred to as the S ponsor).

The sindy was conducted by Exxon Bicmedical Scieaces, Inc. (EBSI), Toxicology
Laboratory, Meuters Road, CN 2350, East Millstone, N.I. 08875-2350. The EBSI

Study Initiation (Protocol Signature Date)
November 18, 1997

Inlife Test Period
November 30, 1997 to December 8, 1997

Justification for Selection of Test System

This assay was desigred to determine the capacity of - test substance to induce
Cytogenetic abnormalities in mammals by analysis of bone marrow and blood cells of
treated animats for the presence of ela vated levels o.” micronucleated PCEs (Schmid,
1975; Schmid. 1976: Kliesch et al., 1981).

Justification of Dosing Method

et al, 1992). Inhalation exposure 1s the routre of test substance administration for
butadiene. The literature has shown this route to be effective in the detection of
certain clastogenic agents (Choyetal.. 1986:; Cunningham et al.. 1986; Leavens et al.,
1997).



Justifcation of Dase / Exposure

. INVIVO MAMMALIAN MICRONU ASSAY - DERMAL AND INHALATION EXPOSURE
- WITH DMDTC & BUTADIENE: 112530

INTRODUCTION (CONT'D)

Pﬁormthestartofthetest.amgeﬁndingsmdywaspaformed. DMDTC
rangefinding doses of 50, 100, 200, and 300 mg/kg/day were based ca published data
(Pruetet. al, 1992). Since no dose elicited signs of toxicity, 300 mg/kg of DMDTC
‘was selected fo, the main study. ,

' ?Orblmdiene,thehighdoseonOOppm was based on published data (Leavenset. al.,
1997). It was expected to induce micronuclei in polychromatic erythrocytes from the

bone marrow. This dose was confirmed by a rangefinding study.

Compliance

This study was conducted in compliance with the following standards:

OECD, Organization for Economic Cool ion and Development, Principles of
GoodLaboramryPraetice,C(sl)BOAnnexl 1981.

This study was conducted in general agreement with the foliowing guidelines and
standards:

Animal Welfare Act of 1966 (P.L. 89-544), as amended in 1970, 1976, and 198s.
Code of Federal Regulations, Tide $ {Animais and Animal Products}, Subchapter A-
Animal Welfare Parts 1, 2, and 3.

Guide for the Care and Use of Laboratory Animals, Institute of Laboratory Animai
Commission on Life Sciences, National Research Council, National
Academy Press, Washington, D.C., 1996.

OECD, Organization for Economic Cooperation and Development. Guidelines for
Testing of Chemicals, Test Guideline 474, 1983.

Page 9 of 92



N VIO MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INRALATION EXPOSUF <
WITH DMDTC & BUTADIENE: 112530

MATERIALS AND METHODS
TEST MATERIAL
Material Identifi-ation
EBSI Identification: MRD-97-125
Sponsor !dentification: dimethyldithiocarbainic acid, sodium sait (DMDTQ)
Supolier: Aldrich Chemicai
Date Received: October 22, 1997
Expiration Date: Oclober 2002
Description: White powder
Storage Condition: Rocm temperature
EBSI Identification: MRD-97-126
Sponsor Identification: I,3-butadiene (BD)
Supplier: Scott Sperialty Gases
Date Received: ‘Ncvember 18, 1997
Expiration Date: November 1998
Descr-don: Gas
Storage C ondition: Room terperature
EBS: Idenificaton: Acetone
Sponsor Identification: Acetone
Supplier: EM Science
Date Received: October 8. 1996
Expiration Date: August 1998
Description: Liquid
Storage Condition: Room temperature

Reverse osmosis water from dispensary tap was used as the carrier for MRD-97-125.

Dilutions of the test substance were not adjusted to correct for the purity of the test
substance. The test substance. as re teived. was considered the "pure” substance

Page 10 of 92



N - W FTV0 MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE

I DMDTC & BUTADIENE: 112539 -

- “mmfw aterial

' TESTMATERIAL (CONT'D)

AmlyﬁsoftestmuﬁxumferDMDTCmmtperformad. This is a deviation
from the GLPs. Analytialexposmeeonoemﬁmofbmdiene were determined
approximately hourly during each exposure by a photoionizationdetector,

ammqmcmm
For purposes of this study, 200 ppm of 1,3-butadiene will be considersd the positive
control group. The stability, identity, strength, and composition or other characteristics,
which will appropriately identify the positive control substance, are documented by the
supplier. It is unknown if this characterization was - :formed in a GLP compliant
manner. This is a deviation from the GLPs.

Carvier
Water (for DMDTC)
Air (for Butadiene)

Vehkicle

None.

Page i1 of 92
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IN ¥IV0O MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE
WITH DMDTC & BUTADIENE: 112530

TEST MATERIAL (CONT'D)
Solubitity
DMDTC is soluble in water at the concentration required for this study.

Sample Retenzion

Archival retention samples of neat substance h -97-125 was taken by the
Compound Preparation Department and was stored in the EBS] Archives. No
sampie of test substance MRD-97-126 was taken due to the practical and safety
considerations of storing a mixed gas/liquid phase material under pressure.

pH =11

A 30% (W/V) mixture (to simulate a dosing mixture to be used) of test material in reverse
osmosis (RO) water was prepared by weighing 1.2 grams of MRD-97-125 and bringing
the fevel to 5 mL using RO water. The test material/water mixture was shaken by hand

in 2 closed jar and the pH was measured by immersing a ColorpHast pH 0-14 paper
strip. The pH was again performed using a pH Tester 2 and was determined to be 10.3.

Page 12 of 92
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S WITH DMDTC & BUTADIENE: 112630
o TEST SYSTEM
- Species: Mouse
Strain/stock: ‘ BeGsF,
Supplier: Charles River Laboratories Inc.
: Raleigh, N.C.
Animal Receipt Information
Receipt Date: November 13, 1997
Purchase OrderNumber:  97GWT1141
Quarantine and Acclimation Period
l7days;anima]s“mexanﬁnedforviabﬂityatlemoneedaﬂy.
 Number and Sex
50 males and 50 fmnlapgrm(swm)
Age at Initiation of Dosing
Approximately 8 weeks
Animal Identification
Ear tags und comresponding cage identification.
Selection

Moreanimalsﬂmnrequiredforthecondmtofthesnﬂy were purchased and
acclimated. Animals determined to be unsuitable for inclusion on this study because
of poor heaith, outlying body weight, or other abnormalities were excluded from the
selection by the Study Director, attending veterinarian. and/or technicai staff. Study
animals were selected from the remaining animais using a computer-generated. body
weight sorting . Weight variation for individual animals was within 20% of
the mean body weight of their sex.

Page 13 of 92
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mmﬂu;:nm e CLEUS ASSAY - DERMAL AND INHALATION EXPOSURE
TEST SYSTEM (CONT'D)
Housing |
Room: 505,513

Housing: Single housed during the test period.
Caging: Suspended stainless steel and wire mesh with absorbent paper below

cages.
Feed

e —

PMI Certified Rodent Diet 5002, ad libitum during non-exposure periods.

Animals were without food while in chambers.

Manufacturer:
Analysis:

Contaminants:

PMI Feeds, Inc., Richmond, Indiana.

Performed and provided by PMI Feeds, Inc. Copies of the
feed analyses are maintained in the EBSI Toxicology
Laboratory.

There were no known contaminants in the feed believed to
have been present at levels that may have interfered with this
study.

The availability of feed was checked at least once daily for all animals.

Water

Automatic Watering System. ad libitumn during non-exposure periods.
Animals were without water while in chambers.

Supplier:
Analysis:

Contaminants:

Elizabethtown Water Company

Periodic analysis will be performed by EBSI and will be
maintained in the EBSI Toxicology Laboratory.

There were no known contaminants in the water believed to
have been present at leveis that may have interfered with this
study.

The availability of water was checked at least once daily for all animals.

Page 14 of 92



I VIVO MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXOSURE
~WITH nm‘l‘c '_A,)U‘I‘-\NSNS: 12830 ‘

. TEST SYSTEM (CONT'D)
L ;,,;,,,ﬁf 7 ,Tembé,ram:"e 64 t0 72 degrees Fahrenhei:
" Humidity 30t 70 percentrelative humidity
L bting: Approximately 12 hours light (0700 to 1900 hours) and 12

hours dark (1900 to 0700 hours) by automatic timer.

* Moz tored continuously.

Experimsntal \t.aw‘:bw “nvironmental Conditions
Temperature: 68 to 75 degrees Fahrenheit
Humidizy: 40 to 69 percent relative humidity

Chambar moritor=- continuously and recorded every 30 minutes during exposurs.

Page 15 of 92



IN FT0 MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE
WITH DMDTC & BUTADIENE: 112539

EXPERIMENTAL DESIGN

Preparation of Tesc Material

DMDTZ was diluted with water and was administered at 2 constant volume of 1.0
ml/kg. Fresh dosing mixtures were prepared daily. Undiluted BD was
ac'ministered as received by inhalation exposure.

Preparation of Animals

During the week prior to test substance administration for dermal exposure groups,
the upper dorsal region of the appropriate mice was clipped. This procedure was
repeated as needed curing the study. To disrupt surface tension of the dosing
solution and io prevent loss of the test substance from the dorsai surface, 20 pL of

wone was applied to the shaved skin prior to the administration of DMDTC or

water.
Experimentat Dese Groups
DGSE TEST
GROUP MATERIAL
i DMDTCY/BD Low?
2 DMDTC®/BD High®
3* Air
4 BD Low?
S+ BD High®
_6 BD Low“/DMDTC®
7 BD High®/DMDTC®
8 DMDTC?
9+ Water
10 BD High®
* - Negative cuntrol group - - Pasitive controi grup
@ - DMDTC =300 mgkg

Q@ - Low BD = 22 mg/m?’ {10 ppm)
@ - High BD =442 mgn’ (200 ppmy)

Page 16 0of 92



- Y VIVO MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE
" © 7 WITH DMDTC & BUTADIENE: 112530

" EXPERIMENTAL DESIGN (CONT'D)

Eight different groups of 10 mice each (5 male, 5 female) received demnal exposures

~ %o DMDTC, inhalation exposures to butadiene (10 or 200 ppm), or co-exposures to

both materials. Two additional negative control groups were exposed to either air

only or water (carrier control).

~~ DMDTC mixtures and/or the carrier (water) control were administered once a day

for 4 consecutive days applied dermally at similar times each day (+ 2.5 hours). To
disrupt surface tension of the dosing solution and to prevent loss of test substance,
20 L ofaeemnewsappﬁedwmshavedskinpriorto dosing. When a group was

- administered both DMDTC and butadiene on the same day, DMDTC was applied

prior to the inhalation exposure to butadiene.

The animals scheduled for inhalation exposure to butadiene were placed into whole-
body inhalation chambers operated under dynamic conditions. The test material was

~ administered in the breathing air of the animals as a gas. The exposure period was 6

hours/day plus time for chamber equilibration (theoretical T99 = 23 minutes).

The chambers used for exposure had a total volume of approximately 1000 liters.
They operated at a flow rate (approximately 12 air changes per hour) sufficient to
ensure timely equilibration and adequate oxygen comtent. Chamber airflow,
temperature, and relative humidity were monitored continuously using a calibrated
flow measuring device and recorded approximately every 30 minutes. Al chambers

[CU QP 1R I

were maintained at a slight negaiive pressure.

Analytical air concentrations of butadiene were determined approximately every
hour during each exposure using a Toxi Rae photoionization detector Model PGM-
30 by placing the unit completely into the chamber and sampling the test
atmosphere.

Page 17 0f 92

]
P



-3

IN VIV0 MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE

WITH DMDTC & BUTADIENE: 112530

EXPERIMENTAL DESIGN (CONT'D)

BD low - 1,3-butadiene - 10 ppm
BD high - 1,3-butadiene - 200 ppm

Page 18 of 92

Admiristration of Test Substance (cont'd)
Group | Dayl Day2 Day 3 Day 4 Day 5 Dayé Day 7 Day 8 Day9
DMDTC - =
1 DMDTC | DMDTC | DMDTC | | BDlow | BDlow | Sacrifice
DMDIC ) ) =
2 "
2 DMDTC | DMDTC | DMDTC | | BD high BDhigh | Sacrifice
3* : Air Air | Sacrifice |
1 BD low BD low Sacrifice
S+ BDhigh | BDhigh | Sacrifice |3 2
6 BD low %&‘g‘;g DMDTC | DMDTC | DMDTC | Sacrifice
7 BDhigh | BOMEM* | hyinre | DMDTC | DMDTC | Sacrifiee
DMDTC
8 23l DMDTC | DMDTC | DMDTC | DMDTC | Sacrifice
o 3 3 Water Water Water Water Sacrifice
1) BDhigh | BDhigh X SRl Sacrifice
Notes: * - Negative controi group
+ - Positive control group
DMDTC - Dimethyldithiocarbamicacid. sodium salt - 300 mg/kg

)
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- WV!VQMAMMALM&mcndNummAssAY-nmwn INHALATION EXPOSURE
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. EXPERIMENTALDESIGN (CONT'D)

" Grouplend2 November 30, 1997 (Day 1)
~ Group3,4,5,6,7,and 10 ‘ December 3, 1997 (Day 4)
 Group8and9 December4, 1997 (Day 5)
-Group 1,2,3,4,5,and 10 December 4, 1997 (Day 5)
- Group6, 7,8, and 9 December 7, 1997 (Day 8)
Sacrifice
- Group1,2,3,4,and5 December 5, 1997 (Day 6)
"~ Groupé,7,8,9,and 10 December 8, 1997 (Day 9)
Experimental Evaluation
The animals were checked once daily for viability Monday thrcugh Friday and once
dailyonSaturdaysandSundays.

The animals were observed at ieast daily for signs of toxicity (before exposure and on
the day of sacrifice). The observations included the nature, onset, seventy, and duration
of these effects.

Animﬂswetemighedoncepriortodosing.onbay I for Groups 1, 2, and 6 through 9,
on Day 5 for Groups 6 through 9, and on the day of their scheduled sacrifice.

Necropsy

One day following the last test substance administration, animals were sacrificed by CO,
iation and exsanguination. Both femurs were removed and blood samples were

collected from the Vena Cava. Livers and spicens were weighed. Carcasses were
discarded without further examination.

Page 19 of 92
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IN VIVO MAMMALIAN MICRONUCLELS ASSAY - DERMAL AND INHALATION EXPOSURE
WITH DMDYC & BUTADIENE: 11253¢

EXPERIMENTAL DESIGN (CONT'D)
Necropsy (cont'd)

The bone marrow was aspirated from the femur. pooled, flushed in 30% fetal bovine
serum in 1% sodium citrate and centrifuged. After decanting the supematant, the
resulting cell peilet was resuspended in the remaining supernatant. Smears, 2 slides per
animal, were prepared from the resuspended cell pellet. For blood samples, a drop of
blood was placed on each of two slides. From the remaining blood, 200 pL of blood
from each mouse was placed into 500 ML heparin (500 USP units/mL). 180 pL of the
blood/heparin suspension was retrieved and added to 2 mL of absolute methano} kept at
<-70°C. The tube holding the blood cells in cold absolute methanol was t2pped to break

performed according to procedures published by Dertinger et al., ( 1996). Sinc= animals
were assigned to groups by weight, the animal numbers in each group were essentially
random and were used as a blind code. Slides from bone marrow were stained using
acridine orange, wet mounted, and blind coded. 2000 PCEs from each animal were
examined for the presence of micronuclei. The percent of PCE's in the total population
of erythrocytes was determined for each animal by counting a total of 1000 erythrocytes.
For blood samples, the percentage of PCEs (reticulocytes) in the total population of
erythrocytes was determined by counting 100,000 erythrocytes. Ten thousand PCEs
from each animal were examined for the presence of micronuclei (MNEs).

Bone marrow PCE's stain fluorescent red/orange, normochromatic erythrocytes are
unstained or srain dull §<tn, and micronuciei stain fluorescent bright yetlow.
Additional criteria for microscopic identification of micronucle; were a circular
appearance and a diameter between 1/20 and 1/5 of a ceil's diameter (Schmid. 1973).
All slides were retained in the EBS] Archives.

The foilowing parameters were recorded for each animal during bone marrow and blood
cell analysis:

Number of bone marmrow and blood cell polychromatic and normochromatic
erythrocytesin a total of 1000 erythrocytes (bone) or 100.000 erythrocyes(blood)

Number of bone marrow and blood cell polychromatic erythrocytes with
micronuctei

Number of bone marrow and blood cell poiychromatic erythrocytes scored
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~ INVIVO MAMMALIAN MICRONUCLEUS ASSA - DERMAL AND INHALATION EXPOSURE
<7 T WITHDMDTC & BUTADIENE: 112830

\ - EXPERIMENTAL DESIGN (CONT'D)

 Statistical Amalysis
~ Statistical analyses included means and standard deviations of the micronuclei data

~ TheNNandPCEdatawerelogtramfomedm have the residuals normally distributed.
The data were first analyzed by standard two-way analysis of variance (ANOVA), with
‘gender, dose group and their interactions as independent variables (Snedecor and

- Cochran, 1989). Four separate analyses were done for the blood/bone marrow
_ combinations of MN and PCE measures. The data were then analyzed by standard one-
way ANOVA with dose group as the independent variable. Eight separate analyses
were done for the blood/bone marrow combinations of MN and PCE measures, male

Assay Validity

The assay is considered valid if (1) the mean incidence of micronucleated PCEs per
1000 PCEs (caiculated from the evaluation of 2000 PCEs) does not exceed 4 (or 0.4%)
in the carrier control, and (2) the mean incidence of micronucleated PCEs for the
pesitivecontrol is significanily grearer than that of the carrier controi group.
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EXPERIMENTAL DESIGN (CONI'D)
Evaluation of Data |

The criteria for a test substance to be considered as inducing a positive response when
compared to the carrier control are as follows:

1) A dose-related statistical increase in the mean number of micronucleated PCEs,
including at least one dose point that is statistically different from the mean number
of micronucleated PCEs of the carrier control. This value also must be outside the
normal range of the mean number of micronucleated PCEs of the carrier controt; i.e.
the value must be greater than 4;or

2) A single dose point that is staustically different from the mean number of
micronucieated PCEs of the carrier control, and greater than the normal range of the
mean number of micronucleated PCEs of the carrier control; i.e. the values must be

greaterthan 4.

A comparison of the resuits from different treamment groups may be performed to
examine nossible synergistic effecis caused by the two test substonces.

Records

The protacol. all raw data. slides. computer generated listings of raw data. sampies of
the test substance. the final report. and supporting documentation are maintained on file
in the EBS{ Toxicology Laboratory Archives.

Page 22 of 92



M ¥THO MAMMALIAN MICRONUCLEUS ASSAY - DERMAL AND INHALATION EXPOSURE
- WITHDMDTC & BUTADIENE: L1230 ,

RESULTS

- L. RANGEFINDING

Prior to thc start of the test, a rangefinding study was performed. DMDTC rangefinding
dgses of 50,. 100, 200..and 300 mg/kg/day were based on published data (Prugt et. al,, 1992).

inlife period or at necropsy, 300 mg/kg of DMDTC was selected for the main study.

For butadiene, the high dose of 200 PPm Wwas based on published data (Leavens et. al.,
1997). It was expected to induce micronuclei in polychromatic erythrocytes from the bone
marrow. This dose was confirmed by a rangefinding study.

Rangeﬁndingdanisnotpresentedinthisﬁnalmn.bmismaimamedinmelaboratory
archives,

2. INHALATION EXPOSURE CONCENTRATIONS

Summary of Inhalation Data: Table 1

Low dose BD concentrations ranged between 9 to 11 ppm with a mean of 10 ppm
(22mg/m’) and high dose BD concentrations ranged between 195 to 20€ ppm with a
mean of 200 ppm (442 mg/m’).

3. MICRONUCLEUSDATA

Summary of Micronucieus Data: Table 2
Individual Cell Counts: Appendix A

The MN and PCE data were log transformed to have the residuals normally distributed. The
data were first analyzed by standard two-way analysis of variance (ANOVA), with gender.
dose group and their interactions as independent variables (Snedecor and Cochran, 1989).
Four separate analyses were done for the blood/bone marrow combinations of MN and PCE
measures. The data were then analyzed by standard one-way ANOVA with dose group as
the independent variable. Eight separate analyses were done for the blood/bone marrow
combinations of MN and PCE measures. maie and female. In all analyses, where the
differences in group means were statistically significant at the 5% or 1% level. the dose
groups were compared to the vehicle by Dunnett's test (Saedecor and Cochran, 1989).
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RESULTS (CONT'D)
3. MICRONUCLEUSDATA (CONT'D)

In order to have the residuais normally distributed, four observations were excluded from
the analysis:

34N, bone marrow, Male, Group 5, CAA408
MN, blood, “emale, Group 5, CAA476
MN, blood, Female, Group 5, CAA462
PCE, bone marrow, Male, Group 8, CAA430

The overall conclusions are equivalent whether the four observations are retained or
removed.

In general, the partern of responses are similar for PCE and MN, in both blood and bone
marrow. The mag:itude of the response may be different but the refative l.sponses are in
the same direction. The females have lower MN and higher PCE values than the males in
all conditions.

Dose-related decieases in the mean percentage of bone marrow and blood polychromatic
erythrocytes (% PCE) were observed in the BD treated animals (Group 4 males and
Group 5 males and females). Additionally, there were statistically significant decreases
in the mean % PCE in the bone marrow and blood of the high dose BD treated animals

of bore mamrow and blood micronucieated PCEs (* MN) in the BD treated animals
(Groups 4 and 3) of both sexes. Also, there were statistically significant increases in the
mean % MN in the bone marrow and biood of the high BD treated animals compared
with controls. There was a statistically significant increase in %MN in the blocd of
males in the low BD treared animals (Group 4). In addition, there was a statistically
significant increase in % MN in bone in the BD high (Group 10) group, females only.
These changes were considered treatment-related.

'n all but one of the DMDTC treated groups, either treated with DMDTC alone or with
BD, there was a statistically significant increase in the mean % PCEs in the blood
compared to controls. The only exception was in the males of the BD high/DMDTC
group. In the bone marrow, there was also a statistically significant increase in the %
PCEs in the males and females of the group treated with DMDTC alone (Group 8B).
Although there were fewer statistically significant increases in whe % PCE. the general
pattern of response in the bone marrow was similar to that in the blcod. Other findings
included statistically significant increases in the %5 MN of the bone marrow in the males
and females of the DMDTC/BD high dose group (Group 2). This increase was less than
that observed for the BD high (Group 5) group. [n addition, there were statistically
significant decreases in the biood % PCEs of the group treated with low BD (Group 4
males) and in the bone and blood % PCEs of the high BD group (Group 10 males).
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_ 4. ORGAN WEIGHTS

Mean Organ and Relative Organ Weights: Table 3 and 4
IndividMOrgmandRelaﬁveOmnWeights: Appendices D and E

Other organ weight findings included a statistically significant increase in mean absolute
liver weight of the BD low/DMDTC and the DMDTC treated males and a decrease in the
mean absolute spleen weight of the positive coatrol (BD high) group females compared
with controls. However, in the absence of correlating effects in the respective relative
bodyweightsandloradwdosemponse,ﬂxse findings were considered the result of

i mmtminalbodyvdghtsuﬂuthmamunent«hmdeﬂ‘ect. In addition,
there was a statistically significant increase in mean relative liver weight of the
DMDTC/BD low treated maies compared with controls. However, this small )
difference was not considered biologicaily important.

5. INLIFE OBSERVATIONS AND BODY WEIGHTS:

Individual Intife Observations: Appendix B

Individual Body Weights: Appendix C

All animals were free of adverse clinical signstlmughoutthesmdyexeept for one Group
9 female (water control) on Day 6. Two DMDTC/BD high treated animais were
obsen'ed\ﬁdldry\vhitenmeﬁalonmedosesiteonmy s

There were no apparent biologicaily significant differences in body weight between
treated and control animals,
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CONCLUSION

Butadiene did induce a statistically significant increase in micronucleated PCEs.
DMDTC did not induce any increases in micronucleated PCEs. DMDTC inhibited the
induction of micronucleated PCEs by BD.

There were statistically significant increases in mean absolute (17%4) and relative (18%)
liver weights of the DMDTC/BD high treated male mice compared with controls. In
addition, there were statistically significant increases in mean absolute (28%) and relative
(22%) spleen weight of the DMDTC treated female mice compared with controls. These
findings were considered treatment-related.

In conclusion, BD was considered cytotoxic and clastogenic in mouse polychromatic
erythrocytes in both blood and bone marrow. DMDTC was considered to induce
evidence of hypererythropoiesis. These results indicate that DMDTC penetrated the
mouse skin and produced an effect on the bone marrow. [t was not considered

ic in mouse polychromatic erythrocytes. DMDTC inhibited both cytotoxicity
and clastogenicity of BD in mouse polychromatic erythrocytes.

PROTOCOL EXCEPTIONS

% RELATIVE HUMIDITY: The mean % relative humidity in the chamber during the
December 3. 1997 exposure was 18. 20 and 21%RH. lower than the target range specified
by protocol (40-69%).

VIABILITY CHECK: Animals were checked once daily Monday through Friday, not twice
as specified by protocol.

OBSERVATIONS: All animals were observed daily prior to exposure. not after exposure as
specified by protocol.

DAY | WEIGHING: Animals in Groups 3, 4, and 5 were not weighed on Day | and
anima's in Group 10 were not weighed on Day 3 as specified by protocol.

SAMPLE RETENTION: A retention sample of 1,3-butadiene was not taken as specified by
protocol due to safety considerations of storing a gas/liquid mix under pressure.

itis unlikely that these protocol exceptions adversely affect study resuits or integrity.

No other circumistances occurred that would have affected the quality or integrity of the
data.
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