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TSCA Document Processing Center (TS5-790) %5 rﬁl
Room 1.-100 ¢£§ a,
Office of Pesticides and Toxic Substances '?5 o
U.S. Environmental Protection Agzncy -

Attn: TSCA Section 8(e) Coordinator
401 M Street S.W.

Washington, D.G. 20460

Re: Followup Submission to 8EHQ-0890-1047
TSCA Section 8(e) Notification of Substantial Risk
Hexamethoxydisilylethane

Dear Sir:

In accordance with the provisions of Section 8(e) of the Toxic Substences

Control Act (TSCA), as interpreted in the Statement of Interpretation and

Enforcement Policy (40 FR 11110, March 16, 1978), Dow Corning Corporation

is submitting the following final report as a followup to our Notification
of Substantial Risk of August 10, 1990 (8EHQ-0890-1047).

Chemical Substance: W?;wda q/

Hexamethoxydisilylethane

CASRN 18406-41-2 & EPA-OTS
Manufacturer: lmmni!mm Iga ﬁﬁ
0010200974

Dow Corning Corporation
2200 West Salzburg Road
Midland, Michigan 48686-0994

Submitted Study:

A 14-DAY REPEATED DOSE INHALATION TOXIGITY STUDY WITH
DOW CORNING® X1-6145A ADDITIVE IN ALBINO RATS

Background:

On August 10, 1990, Dow Corning submitted a Notification of Substantial
Risk under TSCA Section 8(e) concerning preliminary results obtained in an
acute vapor phase inhalation toxicity study of DOW GORNING® X1-6145A
Additive in rats, with the a copy of the final report being submitted to .
EPA August 21, 1990. In response to the Agency'’'s request, Dow Corning
provided additional followup to 8EHQ-0890-1047 in a letter of May 30, 1991,
including notification of a planned l4-day vapor inhalation toxicity study
with DOW CORNING® X1-6145A Additive in rats. This study now has been
completed and Dow Corning is submitting the final ‘report to EPA under this
cover letter.

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 58686-0994 TELEPHONE 517 49767—4000 :
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Executive Summary:

A l4-day vapor inhalation toxicity stody was Inltiaied In T5% Lr &Estess
the inhalation toxicity of DIN CURKINGS Xi-6156%4 AS€Isive, chemically
described as hexamethoxydisilylothame, CASEN 38408-31-2. Three grangs af
five male and five female Sprague Daviey Tats were 1p e expesed v targe:
concentrations of G, 3, and 10 ppnr of the test material fer six dhpursidey,
five days a week, for two weeks. tvﬁ male rar in the 10 jom groay €ied
during the second exposure perisd. After the second exposure, alil
surviving test animals were c¢linicsily moribund in severe resgpivstsry
distress and the study was terminated. The sctual oversil msam exgpsate
concentration of the test material for the test grosgs were 2.9 end 139
ppm.

i
i
g

Clinical signs observed in the two-day period imcluded dysymes, Iathergy
and nasal and/or oral discharges. Gross pathelogical examination revealied
nasal passage occlusion and distension of the digestive trects of all
exposed animals. Histopathology of the respiratory tract revealed severe
and extensive damage to the lining of the nasal cavity, trsthea snd Fromehi
in animals exposed to the test-article. lesions, consisting of recrosis and
desquamation of respiratory tract epithelinn and {ibrincpurvlent
inflammatory exudate, were genetrally most severe in the mest snterior level
of the nasal cavity. Similar necrotizing lesions were present throyghout
the respiratory tree down to the level of the bromchi in sost rats. lLamg
parenchyma was not involved with the test article-related lesiens.

The occlusion of the nasal passages is possibly isportant in evaluatisg
these data because rats are obligatory nasal breathers. Additiomal testing
is necessary in non-obligatory nasal breathers to address this {sswe axd to
determine if rats are the appropriate model for ev:iua:!ﬁg the texicity of
DOW CORNING® X1-6145A Additive.

Actions:

Dow Corning will notify EPA of any further pertinent information that may
be developed concerning this chemical substance.

If you require further information concerning thiz notificatfon of
substantial risk, please contact Dr. Rhyw G. Daniels, Regulatory Compliance
Specialist, Dow Corning Product Safety and Regulatory Compliance
Department, at the address provided below or by telephone at 517-496-4222.

Sincerely,

Dr. Forrest 0. Stark
U.S. Area Vice-President
Director of Health and Environmental Sciences
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wazificazion of Substantial Risk under Section 8(e)
tances Control Act (TSCA), the general PROPRIETARY
attached toxicological study has been waived by
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fhys G. QanAs. Ph.D.

Zegulatory Cozpliance Specialist
Hlealth and Environmental Sciences
DORE CORNING CORPORATION

Date: % 2:‘ “2/4' { _/”/[Z
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A 14-DAY REPEATED DOSE INHALATION TOXICITY STUDY WITH
DOW CORNING® X1-6145A ADDITIVE IN ALBINO RATS

ABSTRACT

A l4-day vapor inhalation toxicity study was initiated in rats to
assess the inhalation toxicity of DOW CORNING® X1-6145A Additive,
Three groups of five male and five female Sprague-Dawley rats were to -
be exposed to target concentrations of 0, 3, and 10 ppm of DOW CORNING® ‘
X1-6145A Additive for six hours/day, five days a week, for two weeks.

One male rat in the 10 ppm group died during the second exposure

period. After the second exposure, all surviving test animals were

clinically moribund in severe respiratory distress and the study was

terminated. The actual overall mean exposure concentration of DOW

CORNING® X1-6145A Additive for the test groups were 2.0 and 13,0 ppm.

Clinical signs observed in the two-day period included dyspnea,

lethargy and nasal and/or oral discharges. Gross pathological

examination revealed nasal passage occlusion and distension of the

digestive tracts of all exposed animals. Histopathology of the

respiratory tract revealed severe and extensive damage to the lining of

the nasal cavity, trachea and bronchi in animals exposed to the test-

article. Lesions, consisting of necrosis and desquamation of

respiratory tract epithelium and fibrinopurulent inflammatory exudate,

were generally most severe in the most anterior level of the nasal

cavity. Similar necrotizing lesions were present throughout the

respiratory tree down to the level of the bronchi in most rats. Lung

parenchyma was not Involved with the test article-related lesions,

The occlusion of the nasal passages is possibly important in evaluating
these data because rats are obligatory nasal breathers. Additional
testing is necessary in non-obligatory nasal breathers to address this
issue and to determine if rats are the appropriate model for evaluating
the toxicity of DOW CORNING® X1-6145A Additive,

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48686-09¢4  TELEPHONE 5§17 498-4000
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 SORNTH® 1143804 Adsi2ive {n Al¥Ime Razs.

A li-day repeatad dose inbaiazien temicizy stmdy was iaitisted im rats te
assess he ickalatien zexicity of DON CCENINOS XI-4143A addiziive. Thaee
greups of five mele and five female Spcagom - -Buwlier its were Is Be exposed to
target comtentratises of O, } ead 12 ppm DOV CCESISON X1-4143a Adtitive fer
six hours/day. five <ays & week,“for Twe weeks. Com sale ral 13 the 0 peo
group dled during the sersod expesize peried. Afzer 18w secod expesure all
surviving test aninals wese <linlcally sogidumd {2 sevwere respizatory distress
and the study was ternirated. The s<tual ererall sess exporcce comxentratioa
of DOV CORNINO® X1-$i43%A Additive for zBe test groups were 1.0 and 13.0 ppm.
Clinical signs observed during the tvo-day peried iocluded éyspaes, lethargy
and nasal and/or oral discharges. <Cress patholegical examinatiocn revealed
nasal passage occlusica aod distamsica of the digestive tracts of 211 exposed
animals. Hiszopathelogy of the resplratory tract revesled severe and
extensive dasage to the limizg of the masal covity. trachea axd broecehi in
aninals exposed zo the-test-arzicle. lesfown. comsisting of sacrosis and
desquamation of respiratory tract epitheliun od fidrinopuruient inflammatory
exudate, were generally most severe in the most anterior levul of the nasal
cavizy. Similar necrotizing lesfons were presems throughout the respiratory
tree dovn to the level of the bronchi fa most raty Lung parenchyma was not
incolved with t-st arzicle- related lesfons. '

the occlusion of the nasal passages is possibly imporzant in evaluating these
data bacause rats are obligatory rssal breathers. Additional testing is
neccessary in ron-obligatory nasal breathers to address thisz lysue and to
determine if rars are the appropriate model for evaluating iuxliciey of DOW
CORNING® X1-514%A Addinive.
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LOW CORNING® X1-6155A Additive is a ligand vith relatively low vapor
pressure which f£s used as an intermediate in the production of various
eiastomers and coatings. The objective of this screeniag study was to
assess the irhalation toxicity of DOW CORNING® X1-6145A Additive in the
rat following repeated irhalation exposures. The results of such a
stuty are of wvalue in assessing the human health hazarxd.

DOW CORNING® X1-6165A Additive, Lot Number BN08%002 was used in
this study. The purity of the materfal was -99X as analyzed by
gas chromatograph (area count).

8. Expeximental Animals

Male and female CD® (Sprague-Dawley) rats (weighing between
100-160 g and 5-7 weeks of -age) were obtained from Charles River
Breeding Laboratories, Portage, Michigan. Upon arrival at the
Toxicology Department, all vats were quarantined for one week.
Approved animals were weighed and randomized into control and test
groups using the Xybion ASLECT program. After randomization, test
animals vere ear tagged and color coded tags (listing the animal’s
sex, exposure level, animal, file and group numbers) were placed
on the outside of each cage. )

C. Animal Maintenance

The rats were housed individually in suspended stainless steel,
vire mesh bottom cages. Before each exposure, animals were
transferred -into cages that were designed to be placed within the
exposure chambers. After each exposure, the animals were returned
to their original housing. The animals were fed certified Purina®
rodent chow and water ad libitum except during exposures. The rats
were housed during non-exposure periods in rooms designed to be
maintained at 68-73°F and 30-70 percent relative humidity. A

light cycle of alternating 12 hours light and 12 hours dark wvas

maintained.
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D. Experirental Design

Animal Groups

A structural outline of the experimental desi_ n is given
below:

Group Number of Animals : Targef Exposure
Number Male Female Test Material - Z\Concencratio (ppm)
1 5 5 Filtered Room Air- ~  N.A.
N \\ Fa
11 5 5 DOW CORNING® S h 3
X1-61454 Additive '
AN
111 5 5 DOW,CORNINGG '\ 10
X1§§145A~Additive

(ﬁ\\ N

A

The exposure levels\(Q? 3.and 10 ppm) were selected on the
basis of available acute, inhalation data (D.C. Report No.
1990-10000- 35576) aﬁE\from materials with similiar
structures, and dhemféal and physical properties of the test

material. ', ff)\

N
E. Exposure Methods and Generating Equipment

1‘\

P

Exposures ;:}e conducted in 450 liter stainless steel whole
body exposure chambers. The chambers were operated under
dynamiq\synditions where the chamber air was room air, which
~had been filtered (hepa and charcoal filters). The airflows
throuéﬁ”fhe chambers were kept at approximately 12 - 15 air
changesrper hour. Chamber temperature, humidity, and airflow
were ménitored continuously and were recorded every five
minutes by the Camile® Data Acquisition System during the

- daily exposure period. The test material was introduced into

the chambers through special designed glass J-tubes. The

_ test material was metered into the J-tubes with FMI lab

pumps. Instrument air which was filtered (Drierite) flowed
through the J-tubes at a controlled rate. Glass beads and
heating tape were used to help vaporize the test material.
The air/vapor mixture passed into the inlet port at the top
of the chambers. The exhaust air from the chambsrs was
filtered with a hepa and charcoal filters and a water
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cyclone. During the exposure periods,. attempts were made to: -
keep the actual concentrations of the test material: 1n the
chambers as constant as pOSSlble.

The duration of each exposure period was six hours after
equilibration of the chamber concentration. The*equlllbra-
tion time, which is a function of chamber airflow, was
approximately 20 minutes.

The amount of test material used during the exposure period-
was determined by pre- and post-measuring the weight of the
test material in each graduated cylinder reservoir. The
exposure duration (exposure period ‘and equlllbratlon time),

test material used and airflow through ‘the chambers were then
used to calculate nominal concentratlons.

Actual chamber concentratlons were\measured a minimum of once‘
an hour by a Varian® 4600 Gas C%romatograph (G.C.), which was
connected to a Varian® 402 Mlcroprocessor The G.C. was :
calibrated before the start of,the study and one bag standard
was prepared and analyzea&during each exposure period.

Observations

All animals were ohsér@ed”dafiy during the post- exposure'period
for treatment- related\51gns of toxicity.- In particular, any
evidence of resplratory,gdermal behavioral, nasal and/or ocular

changes.

Body Weight'Measurements

Individual. body Velghts were recorded on the initial day of the
study and betore necropsy (term1na1 welght)

Pathqlogz‘

"y

A gross pathological examination was conducted on all animals that -
died or were sacrificed at the termination of the study. . The
respiratory tract of the control and test-article exposed animals
were collected, processed by standard techniques and examlned '

microscoplcally

RESULTS

Average chamber temperature and humidity calculated for the. dai1y S f;
exposure periods are presented in Table I. The ranges of temperatures ’
and humidity were 27-28°C and 30-32% R. H respectlvexy :
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The mean daily nominal and actual atmospheric concentration data are
summarized in Table II. Good agreement was observed between the acutal .
and nominal concentrations. The overall mean concentrations of DOW
CORNING® X1-6145A Additive to which the test groups were: exposed were
2.0 and 13.0 ppm. ' R

One male animal in the high dose group died during the second exposure
pericd. After the second exposure all surviving, exposed.rats were
clinically moribund in severe respiratory distress$vand the study was
terminated. Clinical signs observed during/fﬁé\tqg>day period included
dyspnea, lethargy and nasal and/or oral diségérges.f“
. 7 : N \ :
Incidence of necropsy findings are pre§éqﬁed in Table III. Gross '
tissue changes attributable to test gr;icle\exﬁbéure were observed in
all exposed rats of both sexes in Qoﬁﬁ'tﬁe\3\gnd 10 ppm exposure
groups. Nasal passage occlusion was evidentvin all exposed rats and
the digestive tract of these aniﬁéls\ygtgxgistended with gas. The
lungs of these animals were not, §r2§§1¥/§bnormal in any animal. Histo-
pathology of the respiratory tract:(Table IV) revealed severe and
extensive damage to the lininé:p'fthérﬁ%sal cavity, trachea and bronchi
in rats of both sexes expoSed .to. ths/test article. The lesions,
consisting of necrosis and desdhamgtion of respiratory tract epithelium
and fibrinopurulent inframmhpory\exudate, were generally most severe in.
the most anterior level™o the\nasal cavity. Similar necrotizing
lesions vere presen;/;hrﬁhgﬁéut)the respiratory tree down to the level
of the bronchi in fiost fats. There appeared to be a slight dose
‘response with respect\c0<severity between the 3 and 10 ppm levels with
males tending 6 have moxg’ severe lesions than females within a given
exposure 1eve1.<:Fﬁng arenchyma was not involved with test article-

related lesions.

e : S
There was/;;;évidence in exposed or control animals of intercurrent
¢

disease/%ﬁi, odld influence the interpretation of these results. All" "
Tt o : $ ot s -

other observed clianges were judged to be incidental and typical of
background™findings in rats of this age and strain euthanatized in this
mannet ) 3 N ' S
S R

\“«V\\S R
DISCUSSION AND CONGLUSIONS

Exposure of rats to DOW CORNING® X1-6145A Additive at concentrations of

3 and ‘10 ppm for 6hr/day for two days resulted in morbidity and
termination of the study. 'Microscopic examination of:the respiratory .- .
tract of animals exposed to the test-article;revealedVnacrosis:and_5_“”“
desquamation of epithelium lining the nasal cavity, nasopharynx, S
trachea and bronchi;, with;concomitant*fibrinqpurdlent,inflammacion.bTh'"
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occlusion of the nasal passages is possibly important in evaluating
these data because rats are obligatory nasal breathers. Additional
testing is necessary in non-obligatory nasal breathers to address this
issue and to determine if the rat is the appropriate model fer
evaluating the toxicity of DOW CORNING® X1-6145A Additive.

V. RETENTION OF RECORDS

All records concerning the daily observations, body weights, exposure
data, gross examinations and all other information-relevant to the

quality and integrity of the study are 1oca§§9,at*D9§»Corning

Corporation, Midland, Mi. . I
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VII. UALIL SSURANRCE S ENT

This report represents data generated by the Toxicology Department,

Dow Corning Gorporation, ¥idland, Michigan. This study was conducted
according to the EPA Toxic Substances Control Act; Good Laboratory Practice
Regulations 40 CFR Part 792 Thursday August 17, 1989. The results reported
accurately reflect the data generated. All raw data is located at Dow
Corning Corperation, Midland, MI.

Study Initiated: June 28, 1991
Study Completed: December 9, 1991
Experimental Start: July 8, 1991

Experimental Termination: July 9, }9?1:

Study Audited: June 20;71991 and November 21, 1991
Audit Reports to Management: June 20, l99l and November 25, 1991
( *\alaf
Report lssued: ‘Decenber lo. 1991

/’g&w/o«/ Mu o ,égwmmu P /997

Quality Assurance Report Audit Date
Health & Environmental Sciences

Dow Corning Corporation ’

Midland, MI 48686-0994

y% Q w 261w /Qé.t;ucw' (2/9/91

Gary Juzllbefc Ph.D Date Waheed H. Siddiqui, Ph.D. DAte
Tox Li o .

n/Study Sponsor Study Director
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TABLE 1II

Health and Environmental Sciences

ifidland, Michigan 48666-0994

Study Number: 7403
Study Title:

NECROPSY FINDINGS

Number on Study

Disposition
Terminal Sacrifice
Elective Sacrifice
Moribund Sacrifice
Spontaneous Death

All Tissues .
Within Normal Limits

Nose
Discharge
Plugged (abstruction)

Digestive Tract
Gas Distention

Uterus
Fluid-Filled (cycling)

Liver
Congestion

Remaining Tissues Y
Within Normal Limits !f'f~§:9
— \\\)
)
\ \-...4". f

CONTROL,
Hale Fesale
5 5
0 ]
5 5
] 0
] 0
5 1
0
0
0
— N
v

Male

£

Qo

2

nin.’

N

«

mn

cINEYCD

f l4-Day Repeated Dose Inhalatiorn Toxic:i:;
CORNING (R) X1-6145A in Albino Ra‘s.

m
Female

AR
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Ti.2v with 20U

19 ppm
Male Female
¢ 54
L/ 5]
S =
H <
¢ 2
4 <
4 I3
3 r
1 i
S g

/sy
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. . ..TABLE IV: ‘ o
. Incidence of Histopathologic Findings Tor All.Study Antzals-

Robert G. Gell, D.VM., Consulting Pathologist
14-Day Repeated Dose Inhalation Toxicity Study

Project Number: DCC 7403 Species: Rat

Tissue/
Diagnosis/
Modi fier(s}

Lung
Within normal limits
Congestion
maderate
Desquamation, epithelium
bronchi, minimal
bronchi, mild
bronchi, moderate
bronchi, marked
Exudate, fibrincpurulent
bronchi, minimal
bronchi, mild
Hemorrhage
parenchyma, minimal
Necrosis, epithelium
brorchi, minimal
bronchi, mild
bronchi, moderate
bronchi, marked
Ossification
parenchysa, focal, mild
Perivascular inflammatory infiltrate
mild B

Perivascular mononuclear infiltrate -

siinimal .
Pneumonia, interstitial, acute
minimatl
mild
Vascular mineralization
minimal
Nares ]
Within normal Vimits
Besquamation, epithelium
afld . B
moderate
marked
Exudate, fibrinopurulent
ainimal
mild
moderate
marked

A1l modifiers are printed.

0 3 i0
ppm ppi ppm

(

M° F M F M F

5 ( 5)- ( 5)(C 5 ( 5)( 5)
4 1 0o .2 0
0 0 0 0 1
] 0 0 ()} 1
(] 0 5 1 5
0 0 3 0 0
0 0 2 1 1
(] 0 0 0 2
(] 0 o o 2
) 0 1.0 2
0 0 0 0o 2
0 0 1 -0 (]
0 0 0 =2 1
6 -0 ~ 0 -2 1
0,50 "8 (] 4
000 ~3 0 0
0 {0 2 (i} 1
0x7-0 70 0 1
.00 0 0 2
0. ™1 o o 0
0N 1 0 0 0
1= 0 0 () 0
1 o 0 0 ()
0 ¢ 0 1 ]
(] (] 0 1 (]
0 0 1 0 2
(] 0 1 0 1
() 0 0 0 1
0 4 0 1 0
0 4 0 1. o0
§)( 8Y-{ sY( 5) ( S)Y( 5)
5 5 0 0 0
0 0 4 4 s
0 0 1 2 2
0 0 2 2 3
0 0 X 0 0
0 0 5 3 5
0 0 0 1 0
0 0 0 2 1
0 0 4 ()} 2
0 0 1 0 2

() = Total Examined

CQ &m0 O WHOMMDODOOODOOOLOOOONIMWIM™MMEOOOOOWMa0O m
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TABLE 1V, Continued

Incidence of Histopathologic Firdings for AlT Study Anisals (coattnced)
Robert €. Geil, D.Y.N., Consulting Pathologist
$4-Ozy Repeated ODose Inhalation Toxicity Study

| PROPRIETARY
ProJact Nuamber: OCC 7403 Species: Rat :
. 0 2 10 N
r Tissve/ ppa pesm ppa \
B Dizgnosis/ -
Modifier(s) | F M f M F -

Nares {continued)

K_.rosis, epithelium 0
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TABLE 1V, Continued -

: Incidence of Histopatholdgic Fiddihgs for A1l Study Animals {continued)
Robert G. Geil, D.V.M., Consulting Pathologist
14-Bay Repeated Dose Inhalation Toxicity Study

PROPRIETARY

Préject Number: DCC 7403 Species: Rat

AL 0 3 10 N
L Tissue/ ppm ppm ppm \

A Diagnosis/ c—— = - _—
N Modifier(s) M F M F M F

3 Nasal Cavity III (continued)
L Necrosis, epithelium
. minimal
mild
moderate
s Nasal Cavity IV (
:fli. Within normal 1imits
a Desquamation, epithelium
. minimal
T mild
' moderate
r marked .
o Exudate, fibrinopurulent
mild
Exudate, serous
minimal
mild
_ , moderate
- , Necrosis, epithelium L
v ( minimal . AR
. : nild S
~ moderate R
i Nasopharynx woew (.
e Within normal limits e
K Desquamation, epithelium ST
. minimal
mild
moderate
marked
o EXudate, serous
A i mild
co Necrosis, epithelium
minimal
mild
moderate
. marked
N Trachea (bifurcatfon) (
s Within normal limits
Desquamation, epithelium
minimal
mild
moderate
marked

NN N = O;

——
—
—
—
—
o~
o poOoOMN
—
—
——-
—
———-

NMOOoOO0ODOOOCOOOODODDODOONMUBO OOO
N e O N WO OWIMEEHOSEFOLMOWLME&®EOW,m
N L= O NOPLOHLOOMHNNODVMOMINNEWUDM

nooocoO0OoOCODOOOCOCOOCTKBIOOOCO
—
-

—
o—
—~—
-
—~—

—
—
—
-—

~—
—
—
—
—
—
~—

—
—
Nv-—-o-momorou—ouOOQN’—v—'bo&wt—-l—‘mv—NOur—-o—-ouo—-o—-mo

OF‘MOOD“WG‘ONU—‘MOOONUQMO(’II—‘ND—‘#ONHNOOONNF‘UIO

CO0O0OOULUMOOODODOOODODOOOOWV
O CcCOoCO0OO0O MO DOOCOOODOOCOOOOWM
Lo vt e DN O N O B OW =~ O OOBO
D s OO N OV NIMMEMOOONNOWMO

() = Total Examined

All modifiers are printed.




TABLE 1V, Continued
Incidence of Histopatihologic Findings for Al Study Anfmals (continved) .

Robert G. Gefl, D.Y.M., Consulting Pathologist :
PROPRIETARY

14-Day Repeated Dose Inhalatfon Toxicity Study
Project Number: DCC 7403 Species: Rat E
10

Tissue/ ppm Jpa ppa \
Diagnosis/
Modifier(s) M F # F 1] F

Trachea {bifurcation) (continued)
Exudate, fibrinopurulent
minimal
mild
moderate
Mecrosis, epithelium
minimal
wmild
rmoderate
marked
Trachea (cervical)
Within normal limits
Desquamation, epithelium
mild
moderate
marked
Exudate, fibrinopurulent
ainimal
) mild \ ‘
( marked o
: Necrosis, epithelium =i
sild PR
moderate SNoer
marked T

[~ - -
[~ 2~ I —1
© =
N e OMN
000

O mrmowooOomnmN

r

—
—
-
—~—
o~
—
-
—
-
—

-

N W oo

",

. A
cCoboooococoocoocnmmooo oo

ococdoco0oococoocwnwnmocoooo

//

\

'

.)
WMNOUVNOOOOWMNOWMO U N m m w

NNOAOOOONNO&O—‘MW'—-—OMOM
O N WO O mm O M
MOOU'—"-‘QN'J’OOU\QM“‘OQ

oCc o

() = Total Examined

Al modifiers are printed.




| e
. -
10:0IKY 62 NIT 26




