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Docusaent Processing Center (TS-790)
Office of Pollution Preventicn and Toxics
Environmental Protection Agency
401 M 3trest , 5.W.
Washiagton D.C. 20460
Avrm: Section 2{2) Cnordinator (CAP Agreement)

Dear Ccordinator:

S8ECAP-0025

On behalf of the Regulatee and pursuant to Unit I B.1.b. and Unit I C of the
6/28/91CAP Agreement, E.I. Du Pont de Nemours and Co. hereby submits (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable inforination.
Regulatee's submission of information is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or liability; (2) that
Regulatee's activities with the study compounds reasonably support a conclusion of substantial
health or environmental risk or (3) that the studies themselves reasonably support a conclusion
of substantial health or environmental risk.

The *Reporting Guide” creates new TSCA 8(e) reporting critoria which were not
previously announced by EPA in its 1978 Statement of Interpretation and Enforcement Policy,
43 Fed Reg 11110 (Mavch 16, 1978). The “Reporiing Guide states criteria which expands
upon and conflicis with the 1978 Statemen: 2f Interpretation. Absent amendment of the
Statement of Interpretation, the informal issuance of the “Reporting Guide” raises significant
due processes issues and clounds the appropriste reporting stendard by which regulated persous
can as-ure TSCA Section 8(e) compliance.
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ATTACHBMENT 1

Submission of information is made under the 6/28/91 CAF Agreement,
Unit I This submission iz ~.ade voluntarily and is occasioned by recent
changes in EPA's TSCA §8(e) reporiing standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of
Regulatee's constitutional due process rights. Regulatee’s submission of
information under this changed standard is not a weaiver of its due process
vights; an acmission of TSCA violation or liability, or an admission that
Regulatee’s activities with the study compounds reaszonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcemen: Policy criteria for determining "vhether study information is
reporiable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA
has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
Jure 1, 1991 "TSCA Section 8(e) Reporiing Guide". This "Guide” has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide" or the April 1992 amendment supersedes the
1978 Statement of Interpretation. The "Reporting Guide" and April 1952
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard?. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.? Absent amendment of the
Statement of Interpretation, the informal issuance of the “Reporting Guide™
and the April 1992 amendment clouds the appropriate standard by which
regulated persons must assess information for purposes of TSCA §8(e).

21 sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
-and final §8(e) Policy, EPA bas uailaterally pronounced §8(e) substantive reporting criteria in the 1991
“Section 8(e) Guide without 'pubhc notice and comment, See 42 Fed Reg 45362 (9/9/77), “thﬁeasxm of
: Substanual Risk under Secion 8(e): Proposed Guidance®.

, A compaﬂson of &ae 1973 ggm_gﬂm;ggg sﬂd the 1992 "Re;:oﬂmg Gmde 58 appsaded




Threughout the CAP, EPA has mischaracterized the 1991 guidance as
- reflecting "longstanding” EPA policy concerning the staadards by which -

toxicity information should be reviewed for purposes of §8(e) compliancs.
Regulatee recognizes that experience with the 1978 Statement of
InfaTRRatation may sauss 4 Feview of is eriferl. ngmeéé suppsrs and has
1o objecton o the Agency's amending reporing crteria provided thar such
amendment is not applied to the regulated community in an unfair way.
Brivever, with the unilateral announcement of the CAP under the auspices of
an OCM er.forcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA F:e espoused in the June 1991 Reporting
Guide and in the Agency's Apru 2 1992 amendment is new criteria which
does not.exist in the 1978 Sts erpretation and Enforcement
Policy.

The following examples of new criteria contained in the "Reporting
Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "ststus report” as being preliminary
evaluations that should not be regarded as final EPA policy or intent?, the “Reporiing
Guide" gives the "status reporis” great weight as "sound and adequate basis” from
which to determine mandatory reporting obligations. ("Guide" at page 20).

o the "Reporting Guide” coutains a matrix that establishes new numerical reporting
"cutoft™ concentrations for acuie lethality information ("Guide” at p. 31). Neither
tsis matrix ot the cutoff values theremn sre contained in the Statement of
Interpretation. The regulated community was ot made aware of these cutoff values
prior to issuance ¢f the "Reporiing Guide” in June, 1991.

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first tims, defines as 'distinguishable neurotoxncolog:cal effects such
criteriz/guidance not expressed in the 1978 Statemer

othe "Reporting Guide” provides new review/ reporting criteria for irritation and
sensitization studies; such criteria not previously found in the 1978 Statement nf

othz "Reporting Guide™ publicizes certsin EPA Q/A criteria issued to the Monsaato
Co. in 1989 which are not in the Statement of Interpretation; have never been

published in the Federal Register or distributed by the EPA to the Regulaice, Such
Q/A establishes new reponing criteria not previously found in the 1978 Siatement of
Interpretation/Enforcement Policy .

“The 'status reports' address the significance, if any, of particvlar informatis1 reposted to the Agency,

rather than stefing EPA's interpretation of §8(¢) reposiing criteria, - In- the intrequont instancss in which the

status reporis contain discussion of seporwmbility, the analysis is invariably qus Eimifed, without

substantial supporting scientific or legal vationale.

5 See, e.g, 10/2/91 letter from Du Pont to EPA regarding the dwﬁﬂlhﬁi’l of 'serions and prolmged
~effects' as this term may relate to trangiept anesthetic effects observed at lethal levels; 10/1/91 letter from -

the Amerxc&n Petroleum lnstlmte to EPQ mgardﬂg clamﬂcahon cf the ngg@g_@g& e criferia.




In discharging its fesgmnsxbxhnes, an administrative agency must give
the regulated community fair and adequate warning tc as
what constitutes noncompliance for which penaltics may be assessed.

Among the myriad applications of the due process clause is the furlam-atal principle
that siatutes and regulations which pusport to govern conduct must give sn adequate
waming of what they comimsad or forbid.... ~ven a regulation which governs
purely economic or commercial activities, it ~.. vioiation can engender penaldes,
must be so framed as to provide a constitutionally adequate warning fo those whose
scuvities are governed.

Diebold, Inc; v M@h&l 585 F. Zd 132’7 1335 36 (D C Cir, 1978).
= S : mnmeﬂ@l

ngegngn Agency 937 F. Zd 649 (D C fo 1991)

While neither the are rules, This principle has been applied to hold
that agency ‘clarification’, such as the Statement of Interpretation, the
“Reporting Guide” nor the April 1992 amendments will not applied
retroactively.

...a federal court will not retroactively apply an unforesesable interpretation of an
administrative regulation to the detriment of a reguiated party on the theory that the
post hoc interpretation asserted by the Agency is generally consistent with the
policies vaderlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafted and construed by the appropriate agency, does
nct support the interpratation which that agency urges vpon the court,

Standard Qil Co. v. Federal Energy Administration, 453 F. Supp. 203, 240
(N.D. Chio 1978), aff’d sub nom. Standard Oil Co. v. Department of
Fnergy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation coes not provide adequate notice
of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all "positive' toxicological findings without
regard to an assessment of their relevance to human health. In-accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings aad to determining whether they reasonably. support a
conclusion of a substantial risk. Part V of the Statement of Interpretation
urges pevsons to consider “the fact or pmbability" of an effect's ocenrrence.
§1m,l&ﬂy, the 1978 Statement of Interpretation sticsses that an animal study
is reporiable only when “it contains reliable evidence ascribing the effect to-
the chemical.® 43 Fed Reg. at 11112, Moreover, EPA's Sta atement of
Interpretation defines the substaniiality of risk as a function of both the

- seriousness of the effect and the probability of its occurrence. 43 Fed Reg -

11310 (1978), Eaviier Agency interpretation also emphasized. the

"substariial” nature nfe gg(e) detemzeaanou. See 42 E@Q Reg 45362 45303:? ) 7 'i' l -




(1977). {Section 8(¢) findings require “extraordinary exposure to a chemical
. substance...which critically imperil human health or the environment”].

The recently issued "Reporting Guide” and April 1992 Amendment
guxdance reqmres f?pamg heysnd aﬂd mconsxst@nt
Stateme) nterpretation vaeﬁ the statute and

@nvuonmeniglnsk wher a substange poses a “substantial risk” of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates ¢hat this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonabi, support the conclusion” that
the chemical presents a substantial risk of serious adverse conzequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism, In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
chaages was to modify the siandard for reporting under §8(¢). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk” 1o "causes or significantly contributes to a substantial
risk". This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes vo
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in impcritance, value,
degree, amount or extent”. Therefore, as generally understood, a
"substantial risk” is one which will affect a considerable uumber of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or data. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard” to be:

“a product defect which becavse of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or oiherwise, creates a subsiantial risk
of injuiy to the public.”




Sxmﬂaﬂy, EPA has mterpret@d the word §ub5§antxa]' asa quanmatwe
megsurement Thus, a 'substantial risk’ is-a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to

the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) ©..i 8(d) regardless
t)f the degiee of ptential risk, §8(e) has specialized function. Consequently,
= anation subject ¢ §8(e) reporting should be of a type which would lead a
v w3onable man ¢ zonclude that some fype action was required immediately
* prevent ivdu: . ¢¢ aealth or the environment.
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' Repomng triggers found in the 1978 "Statement of Intyrpretatmm Einforcement
Policy”,43 Fed Reg * 1110 (3/16/78) and the June 1991 Section 8(e) Guide.

TEST TYPE i@’?g %LEQY P%ew 3%91 GUIDE

ACUTE LETHALITY
Oral N} Y}
Dermal N} Y}
Inhalation (Vapors) ¥6 Y
aerosol N} Y}
dusts/ particles N} Y
SKIN IRRITATION N 8
SKIN SENSITIZATION (ANIMALS) N y9
EYE IRRITATION N ylo
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N yit
REPRODUCTION STUDY N Y12
DEVELOPMENTAL TOX Y13 yi4

643 Fed Reg at 11114, comment 14:
“This policy statemenis directs the reporitng of specifiec effects when unknown to the
Administrator. Many soutine tests are based on a knowledge of toxicity associated with a
chemicalL unkoown effects ocenrring during such a range tést may have to be reported if
they are those of concern tot he Agency and if the information mests thie criterin set forth in
Parts V and VIL"

TGuide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Guide at pp-34-36.

1 Gnide at pp-22; 36-37.

12Guide at pp-22

1343 Fed Reg at 11112

: "Birth Defects” listed. . - -

" 4§u;dg at pp—22 L




‘NEUROTOXICITY

CARCINOGENICITY |

MUTAGENICITY

In Vigro
In Vivo

ENVIRONMENTAL
Biouccummnulation
Bioconcentration
Qct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fida
Subchtonic Daphinia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

yi6

Zz 2z 2 Z

ZZZ

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
“Cancer" listed

7' 37@;_;;,@,&( piv-2L.
7—18435@_1@;1"1112

11115 at Comment 15

z = oz 2 2 ZZEZ

7 ZZ

-+ "Mutagenicity” hstgél in vivoys mv:iro discussed; dx&nssxon of " Alnes test i 7
19Ghide at pp23.
: 2043 zg;;,gm‘g at lmz 111;5 a&CGmmmt 16




CAS #123-72-8

Cheras §uiymﬁéeiwée

Title: Vapor Ezﬁ‘aaﬁginsm by Dogs and Rats for 14 ané i3 weeks,
respectively

Dates 6/11/79

Summary of Effects: squamous wetaplasia
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-Vapor Inhalation by Do and 13 & _
 Initieteds Jem. 16, 1978  Completad: April 18, 1978
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Male basgle dogs end mele and femsle Spragus-Dawley rats ware expesad 6 hours pag
day, S daye par waelk for up €5 14 gud 13 wacks, ;@ss@a@i@eiy@ to bueyraldshyde vapor
concentracions of 5.64, 1.36, and 0.34 sg/itcer (2000, 800 and 125 ppa). The
] neapured paremeters for toxlc response inciuded bedy and oxgan welights, winalysis,
i bload chemfsery, psthology, cphthalmologie and hemstologic examdnations.

natg at all lavels tasted hed 2 significant incidence of squamous mataplasia of
ths nasal cavicies. Dogs expoesed to 2000 ppa hed elgnificent microscopic lesions of
tha uppst respiratory tract, insluding sucesal cell hypavplasia, {nflemmation, and
squamous cataplasis. Espesed deges at 500 and 123 pps hed goblet eell hyparplasia
within the nasal mucosa. Thera wre o other significsnt differences found betwoen
test apd eontrol groups which could be selated to ishalation of butyveldshyda vapor

congentrations.

This etudy uss designed co esaminy tomle résponse in dogs and rats subjaseted to
repeated inhalagion of atmosphares containing butyraldehyde vapez. All raw data ave
being hald a¢ the Chemical Bygfeno Labovatory of Csrnegle-tallos Inscicuce of
Research for future referencs.

<%

Tan S3-gallon dzums of aahydreus butyraldshyde ware veceived from South
Charleascn on 1/4/78. They wese raudomly assigned CUF semple mwmbera 41-2s through
41,23, The tutyraldahyde cakon from & wilt make tank and pleced in

plyathylena~ids 2 Pt leadimg £o prevent zesction.
tach drua was emslysad ae. Being typiesl ef :

8 b glon, Rasules of
conpoadedonal annlysis for the &wm d dabhivde yeed for the subehronis
{nhalatden study eze e

é@éﬁi@%@%i plysiee=.

~ chemical prepostics erve prasemeed im T 3 @563 of 9 e;éé;@%é G Ho.
i 4l=28 wso weed fof g%b%ségfﬁae“é vocks of ghe fed oty . Drum Hoo 41=4b wae
' ' 1.6 vnelgs : S ‘ :

P
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€ 2 feom ti two druns Of
s By 3o 5 Tp 8, 9 11, 12 and 13 waze )
ch pageephy to insuzo ehog mo change in
Chresatogrephie enslyels of 12quid samples did
e composicien threughont ghe inhalaeien

ueyraldahyde Gusiag Fa
nelysed for butypis
empla ecupoeitien had eac

how GGy oppasent changas 4o 8¢

Sozs of gho semples obeaiusd for omo wsek of onposuta aod each waek
hareafeer ehrenghasd ehe sehehivenis 4 relatien study wexe gust=colored and
soncalnad cemd gropaisr eed 8o . other i-gallon esmplas appesred normal.
heceotogesphie enplyeis 68 §v§§s§§@@E§§§é.§§§§§§g[55§%@é fne Epparent
hanges in ceapesiticny chovefora; wieh che eusepelon of ths rusg=colorvaed
l=gallen gam@pled, @i&iségggégun%%@;ggéﬁré@?g%ésggw B8EL0R QXPOOUEG. A5 &
Burehar 108urane 2@'@@§§§§f§§é%g§§s§,%§$ folicwiag samples 6f butyraldahyde
saze gent back to UGG, Scuth Ehorlaaton far coaposiionsl analysiss (a) drun
y1-2a, thigd %E?@gﬁgé.%%é%g’%@%ﬁ'égéég»@&é §g§§ﬁg@l@§@é,@é§§l@§g (b) drum &1l-2b,
o wooks following tha eud of ¢he 14-waek ipbalation study, & guse~colorad erapls
(darker in coler tham thae obtoined thiooughout ghe lé=waek otudy); drum b1=2h
‘unused deum), 7 wacks Sollewing eha and of tha inhaletien study, & eleoaw
sampla. Resules of thess compositienal analyses aee given in Table h2=3, Tha

scopoeitional anglyeis foz drua 41-9% ghowad @ high butyrie acid parcent by
sodght as comparved to ¢he other dsuns aaslysed.

fatheds

1

H

8pecies

sprague~Davley reto of bogh scezne wWere gecaived frem Hilltop §§§§§é§@§iéégf
Tne., Bcottdala, Ph. The 3~ te d-spen old gags vage ddeped fied by otandaxd

coa-clipping tuchaiques foiloving areival &t the Leboratosy. ‘
wvaxe racaived from White Bagle Faras, fncogporated,

Male beagle dogs ,
Doylestowa, PA. The dogs wage 9.J to 12 months of ege when receivod. Tho
supplier had warked cach dog for 1dengification wieh e aumbae tagcooed on the
Corrasponding Cheamtcel Hyglens Follouship :

inner surfece of tha pight aat. 36501
sninmal idencification A bags TR alse agsggaéé go each do6ge 0

gnging

hin oo day followis.arrival, @ visual @
cacue of




into @ssa ggsﬁﬁgs

Randomization opd Fate of Animals

Animals ware sosigned te ons of feus groups uslng @ ronden numbaE system.
Followieg tha 2=wack quarentins, puto wore rondemiszed emd ascigned te ona of

four greups consiceing of Cwanty Spragrpe-Paowley vate par gon. 8Singean doge ware
randealy assigned to ons of feur groups ef feur dege each folleving quarantine.
At eha eiza of rapdenisatien enly thesn gndisie vith bedy waighe withim gwo
standard daviations of tho eaen wawe fccepted for eho otedy. Jlay amimal ehag
lost waight er we found ke have goor tncele etons during tha quaraneine peried

and amy dep with 5@@@@%@1@@2@@ in EF§§§@3§§§5 s%ga@i gology or blcod chemistry
profiles was rejseged.

teal Busbhandgy

Rats saparated by test group and sexn warae housed 3 rais per cage in

scainless geeel cages with a wire-mash frent and bottoms [ezs ware kept in an

air-conditioned voca maincained ot & moen kooparature. of 21°C, with an actual

range of 18 to 24°C. The ween rvelativa agﬁgéily of cha holding roon was 432
with an ectusl zesga of 35 to 49%. Yaede wao supplied ad iibitum by an
automatic watering aysten end Wayne Lab Blesd F=6 was elgo l?éiiéé%@ ad 1ibicun.
(Durding the finsl week of expesurs eths camaimieg 5 ©aks gor gew per @rposuce
leval raceived pewderad Purina Formulab Chewd 3608 §§§@§ to deteraination of
26-hour uring woluse and water consumption.) A layer 6f Dactdzed Animal Care
Board® was placed under each shelf of cegon 4 ¢haastd -at ledoe ehyee tinss par
wvaek, For the dsily inhslssion, raRe were @@g%ﬁ i @iéﬁg@ga seainioss skeel
cages with soldd palvanised steel tope. The wdte: ‘aad egges wave mmbared ao
that tha animsls weze elways in the edws nonespoouss ¢ega aed imhalatien eage to
nininize risk of epreading {ufectiens. onexpooure carriess end fecdars wara
clesned once each wesk, Shalf pan epd cerriers yare clesmad with hot watar
while feeders wara first waghed {u Aure® and ches vinsed with hot water.
Exposure cages were washed with hot wager fellowlng cseh G-hour oxposurs pariod.

Doge ware housed individually in galvanised stsal eagos wighin & zooad that
was separate from the rats. For the €426t 4.9 waeko of tho 4inhnlacien etudy
dogs vare kopt im & room madmteined at & ©30n Cemparatusa of 17°C wich an actval
range of 12 to 21°C. %ha masn velative Lunddicy e gk posn wag 62% wieh an
actual gange of 34 o 938, WFor ths edaw 68 ‘tha §6=¢
renovation of the buildisg 4n the pr & 68 ¢ha
wvara velocated. The second holding vacn W @ggaééiﬁv,
22°C with en actual raage of 20 te 24°C. The en E%%E'i Q-
holding roca w8 49% vigh an sgeggg g@@g@ §§“ 18785 &

€3 otudy, dua Geo
hoddleg roem, tha doge
‘e2en Gcaparntuze of
da4ey of ehis
SUES GOE00 ©OEG
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53?@§§§£ gﬁéiﬁ‘éég,
égiéiag pED ;

vackands, &
dahalatien’ 2
warag. Por eha ¢
eaga. UDogs and eogag ¢ ;
8&m2 exposuTa eege and vt 9 9528 R4S g&gé @ag@e ?@iiﬁi@g
txanafer of é@gg €0 eon gg@%@ﬁ@ @@gﬁg afear aggs,éﬁaggg axpegura paried, the
ampeswe coges’ vare wiched with boe wates. :

Eagpot Chenbor Conceiytratiens

Tagget cencantrotioes of 2,000, 969 aed 129 pes were celected for tha study
based upsa the resules of & prolicinasy S-day inhalstion study deseribed in
Speeciel Ropore 41-39 fgsved im 1978,

Vapor Gengratien

Butyraldeliyde vapor concantratiens ware goperated by metering the liquid
down the inside of an eleectricelly haated Pyres® tuba previcusly describad by
Carpanter, et al., (1973). Monimun temposatupe of tho vaporizer was limited te
rhat required to effect ccaplete vaporisation of ths liquid busyraldahyda.
ihegultant vapors wara earried into the chenber by & ceuntar-curvent aiy stresm
that entersd the bottom of the tubs, and pacsed dizestly inte ths chamber. Tha
dasived concentration was preduced by contrelling tho cuount of liquid vaporized
inco the metered air stzeem. Liquid flow of Bugyraldehyda was edjusted to =
produce maasuvred target chasber censedtzeticns of 2,000, 500, and 125 ppa is chs
chauber. If analysed chambor concentpagions doviated move thaa + 107 from
targat concentrations, eeaditiens ef vapor. gonsratien ware @§§a§§§§s Ae wap b
exhauated from the & £ ot 8 gate of 1,000 -3sesn/ulas Wich che chambar dools
sealed, all alr entoved the chember thoough the vaporiser. To cempensate fov ¥,
auy pessible but undatected vaelation 4o vepor dloteibucion within the @h@@é@E%
the loeation of tha ¢ is wichia the cheaber wae ehenged on a reutine basis.'
Dog end rat earriers waxe slternately placed ia tha front o rasr of tha chamby 5
on & two-exposurc—day intervel. Yhe posision of male asd female vs 3, each ses
placed in four cages, wers alternated fzom ¢ha Gop half of the chamber to the |

bottom half of the chember daily. .

Inhalation Chembaws ;

Cheabers wage of 3,800 liters voluma, eenstsuveted of tenpared msesnite @@§§
contained glags §§§§@§§ for obosrvatien ef endualo. Taternal chambor walls %é%%
coated with sodiua oilicate ard Jalnte wnre eesled with transparent 84laseic®,
The internmal dimecsicns of eseh eb £ ware 2.1 =atess lomng, 209 eneers %gga i

and 0.9 maters wida.
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§ﬁ§@§§§@§§%§§ é% 3 @%,_}"f_' ¥
igedee @m < 4¢h day of the otudyy 05 ehge

ippad wieh o Spactze Bliydlen eovien %@%@ @asgsa? gﬁ@@@gg@ge dnts incerface
princos/plettar wag, §§§§@$@g@ -Gepdisiens of @@@gaai@@ for this
seatograph are g@@@@@%@é 2@ ?g%i@ %2@3@

The KPP velua for %Es i@@%@g@%@% was ealevlaged by @%%E@gi@g ghe EP°s of 3 or
3 consentratiens @@%§§§§g gha gauge of senlysic. Frem ehis data &o che
deocien of the ezpeswEe, daka §§c- %@@& chrezategraphic systess wag
seeed. Vapor—air emmples, Lmagrically €eed gha cheabore, ware
segad direcely f{nge tha ehre ;%@5?@@% %§ senas of gao~tight oysingan. Tast
¢ concontrations were amalysed aé leest 3 ¢imoe esch day and eontrol
bars 2 eimas each day, Bauples ware tskes: feem o single pove. Standards
» Fun each day to verify ehe anslyeical zepreducibilicy of the ealibration
n apd neY curves wer: conotrusted 80 PAEEBEsTY. On @ vogular basio, samples
) tha uvauesd $3-gallen druss of busyraldslyde vage analyged fer butyrie aeid
g the conditions given iﬁ FTabige égsé é@é é@@se

§;§@§

Tha eriteria of tenie §é§§§@§@ wonitozed for coch species 4o oummavisned in
a 42-86. 8pr =Dawley racs uesd for urine, blesd and histepacholegie
,ggzggs duzing the sggsg “age: é@i@@%@é by seratified randendnatien fren anch
 pnd contrel group: peior o assh’ ‘soorifiese Five additional Gpraguc—Davley
; PO 66R POT eXDesUTe group WBTe ineluded ¢o seEva es raplecewants for thoss
cudy dm tho event of deaths or o obtein edditionsl daca during the scudy.

giong. ALl aninals vare @E@sgﬁ@é daily pelor te, dusing and
for any abuormalities in appearesse, body toune oF ganoral
vieg. Aaimals vaze obsesved a¢ lsust four times during each O<hour empoouse

od for eigns indicative of toslc effecto.

Food eonsuzptica wao essoured ealy for dogs. Ths
ining wao weasured and reeorded daily each waek for

SEy (cupa)
é@g Ey é @e@h@iegsae , .

shie Body %@ggﬁs 88 §§§§§§§é a&g g@@@@é@é for all endmals

iy preceding che fizet azd sesen daye of empoeuse evd engd each weak
2afeer. Boch ebsolute 5 é@igﬁ% end ehange 4o body wadghe feen -
szposure for treated animals é%?@ §@§a§§§§%§i3§ @@%?%Eiﬁ wheh” é@g%ﬁ@&@e

2dene

§§§ @@?‘5’ &‘e’éﬁ&%k%
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A28 edcsnl Dlead
for fusehop euper

R

: o8 homsglebin, getal
coEpwisnlar volums, lessceyte count,
¢20n eorgugeulay hemogiobin
fozential couats Lf daemaed
‘0 bagsd 68 ehose doseribed B Schelm,
idasa Onney (19743, - Biechenieal mslyeis
: phaecoe, cotal bilizuhdn, bleod
(BUN), coleiva, ekolimoaesrass,’ creotialng, escotian phosphokinasa (CFK),
plusesa, gemma~pluteayl trauspoptidase (62D, alpha-hydrexybutyric dehydrogances
{impEY, lacele dalydregorace~l o B (LBE-L), totel protols, seren glucsnie
oxaloscatic tromsasdanse (860%), somm glutemie pysuvie tramseminase {8GPFT), and
gerun hazoglebln. : S }

atlen. Blesd op:

poceeeaty. Hemabols )
Jain and Cagzoed (1975) &
ineivded aibuzdn, alkalies p

ALY saimals bed froe eccegs to water and foed prior to collection of blood
from pandenly dosignsted emisals. For degs, & 4~ to J-ml semple ef blend wae
deswn fxon the jugulaw of eepliniie vadn voing a S-ml Vacutainord tubs and a
92-gauge nuedle. Bats ware enssthotised wigh mathoxyflurane end 4 o 3 ®l of
blood woo obtained fres gha orbital oivue weleg & plain adere-henatoeris
eaplilary tube. Blsad vas eollaoeted &n glase tubse coated with heparin for
blochandeal smalyges ee with BOTA. (ethylencdieminatatsaacetie acid) for
hematologle snnlyses. vollewlamg blsod eellaction rats waga saceificede.

Upine from all doge was emamiced prlor o the otpst of ghe dmhalation atudy
end agais afeer 26 asd 57 dayo of GipoguBe. edra wis eollected amd analysad
from agch of £ive onrd tan Bpragus~baviey £eGo par 00N AT awpesire iavel at 6
and 13 waeks of exposure, pospectivaly. Usisalyeis dnsluded dotermination of
color, curhbidity, volwss, bilizubla, glusesn, batsesn, aitriee, pH, protaein,
sedizent (niercseepic ememimngion), opseifis gravity {roferacive indem),
urobiiinogen end cseult bisade fdddedicnal weinalyeos wre nmade for dogs where
resules indicated the need few fuvther enperimontel daga. 4% 14 waaks of
exposura the five vats poF €A% POF GEPIIUEG feval fecluvded &n the event of noad
for additions) cuperimental daen wage ussd for yvalvagion of 2&4~houp uring
volume end watar coRoEPEiche ‘

5 end 19 wacks rate wowve pleced da wize-bottemad stainlens

For wwizalyele at G
ateel metabolicm eeges for cas €0 threo Louts. A ploge of fime gauss uao plaaed
.of foend atorisl ngo tha

ovar che fumsol opoue 48 each 8ags &0
updno eollaceion beetla ateached to cho botten of eho ecgo fwipel. Ou tha day
preceding vednulyeis, esch deg wao placed in @ galvendsed oteel motsbolien -

F?W“f?i I o

i e
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glass wool vas

288 ¢ acal maeerdal
ol was plesed s eeies
£ E w28 gvedlable
220 eoligetien
: - B0E8 e Fo ewitenad 29 8 dlag of ¢ ek prior Re
the wrine callessden, £0. (958, plessd ¢ matebolica esgee
ismadiseely following : ' ef ehs iobalaelen zegicon. Both
vatar end povdazed fae 55 5;§%&§§§2§§§§§§§ 89 zats fer tha 26-hour wrine
eellneceion. ' S

At pin waeks of cupsowre @ alcintespretation of eha study protecol rasultad
in the vee of & presercacive (8sdiem Flooslde-Thymol; ueced for collsceion of
1726 hour erine sevplas) fop cellsgtd~\ of wries in the male Sprague-Davley
Fago. Iha ute of chis preservaeive £ - %he emsll wrims volumo eollsecead ig i to
3 hours zesuleed in ghe wrigaiyode dats bu.ng rondaved useless. Ehsrpefors, @
sesend gresp of $ male wags pag ezZpoiure leval wose vasdealy selected and urine
vas acligeged and analyeade . ?@E@@%ﬁg@gr cpiralyois gats ware ratusned g€o thairx
QEpOSUER BRGBPS.

Ophehaleologieal Bvaluasion

The ayes of all andmsis were cmsmipad prlow to che seart of the Imhalagien
study for any aigns ef greso eornaal opneitles. Rags fouad with cornmoal
opacities wore culled peder to ehe otare of ehe ishalaeion sewdy., If cormeal
changas ware observed in dogas peder ¢o tha lnhalaklen study, thay wvare exzamined
with an cphehalzmoscepe to determing 4f ehese ware ey intormal changes. If
elinieal signs of oya $epication baagun evidsme duzing the egwdy, ths anfmals
dwvelvad were emamined lmnedistely followisg tho comeluolen of tha G<hous
ezposura peried for ehae day. Tho eyas of gacs saceificed at 6 and 13 waoks
vere examined et mecvepey by e w8t aicregecpn olide cechalqus, vithin 3 misutes
following eeceifice. ALl dogs wara zainad precediny secropoy at 14 waols with
an ophthalmoscops by o cliafeal veterinories.

Eidnays and liver ware ressved apd valghed ot eacropsy after 6 and 13 waeks
of exposure from Sprague-Dawliey rats and at 16 woeks §zea doga. Both abooluge
organ waight and orgam weight emprossed as paccentege of total bedy waighe for
treatad enimaly ware etacistizelly ecupared wich ccmtrols,

Patholoay

Groups of 5 end 10 8prague-Barley wots por cem POE EPestmant greup wors
sacrificed after 6 and 13 waeks of « POBUTS, Begpestdvely, for eollectleon of
tissuad. ALl dogo wore esevdficed afeas 14 wiehs of ampesuse, Bats woga killed
by eavering the brachial blesd geelp followd asoserenia uith eschonyfiurana,
Loge waze aussthotised wigh rodiua peateborbitol and eusanguinated via tha
breshisl aptevies., 4n ‘ RaEdsiced Yo @ 'serden seguarsa. =
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The reouvles of ths quangicative ceasinusse variasbles, such ag bedy waighe
chaongne, wete iagesccapared fer tha descn greups eud tha controls by the sea of
the follewlng teetes Pargleik’s homegennlty of vaviance,.onslysis of varisuse,
{8necdacer avd Cochrem, 1967): acd Dunesa’d wuletiple ramge (Duncam, 1955, 1957;
Rarter, 1960). The lacear was wsed, 1f P for amalysis of variance was
significanely high, te dolimcate which grenps diffesed frem che comerels. If
Bartsoee’s teose indicnted hinteregantcus varioness, the Fp.x £68C a0 uged faor
esch group vorsug the contzel. If these {edividual Fp., tests wara not
oignificant, 8cudsnt’s t-gost wae voads if significent, the means wars comparad
by tha Cochren t-gest (Smedocor srd Cochean, 1967) or £~ rank sum test.
Corralaticn coafficients ware calculated whan nacessasy te datarming 4£

stasiseieally significont Zindinge ware iudieacive of a dose~raspones.

in gamsrel, only «oisogia thag 44€feved significencly (P <€ 0.03) fron ¢he
coatrol group are discussed. Ozlssien of ccament 18 indicative that ne
scatistlcally eignificent diffsrensss vase feuvnd. Hoze of the date presented 4o
this zeport has beem veunded 6o rafleet cho limits of aignificant f£iguras.

Gae §§§§§§§@§§é§h§@ analyaie @§ gargat chembar coucontzations of 2000, 500,
and 125 ppa tutyreldshyde vapor/els mintuses yielded moan maasusad
concantrations of 1852, 462, ead 117 ppa (5,44, 1.36, and 0.34 nmg/lieer) an

iadicaced 4w Tablo 42-8.

4 psak that elutes froem the gne ehrozategruph st ethe sema positien ae
bucyraldshyde was datected when contrel chembar al® wae samples. This pask wag
detected 4in many of che anslyess and eppasrs €o astually seprapent lew lavel
contamioution of contwel chambar aly by tukypeldshyda vaper. Aunniysis of
ecntrel chiaber @ig dedicated %%%??é%ﬁ%éﬁé@ congentzation of G.03 ppa (ehae lnd
of detection). Hac gads of desa edp near Gha Cesl . chamber indieated 8
conceatration of @eé ;gg ef tutyraldatyda vapor fow ono of the analyses, 4% 40
idkely chae gensral comtemieatien ef ais 4 %&% gosm hovedsg all & inhalagion
chenbers was the esuves ef Ghis é§§§§%§§§@é§% contrel cheabsasr conteninatien.
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8igus of eye and respleabory »EP Eetien wore obsesved in both spocies ag all
ehres esposuce levels. Thoss signs ineluded lacrimation, salivation, ar i asaal
digeharga.

One male Sprague~Dawley sat. from the 2000 ppm ezpesuza group was found dead
preceding the 37¢h emposure day. Thies gat appoased nosmal en previcus days wieh
no sppazent body waighe less (ceuee of death wae eot dacerninad. Pathology
parforzsd on animal gave B9 evidende of & eauwsale -Anide fren this aole
exception, nwo enimale of eiehsw epscies died duriag Ciha ecourss of tha study.

feacdotieally 8ig

2

ndficant Findiage

o imstance of seseistieally eignificant diffepencas im body walght ware
found batvaeen test and contrel groups in tha besglas (Table 42-9). Thoes
1solsced instances of significent differonces ware found in the Spragus~Dawley
rats. In che male rats, the woighes of eha 2000 end 300 ppa (Tabla 42-10) ware
significently lower on the f£iree day of amposusa (0,001 > p for tha 2000 and
0.01 > p > 0,001 for tha 300 pm gecupl). In the female Spragua~Dawley rats, &
single instence of etatistienlly significent (0,03 p) lower body waight was
sasn in che 2000 pra anisels on day 36 {Table 42=11).

The enalysas of blood sezples ealten fecm dege asaigred to cach concentration
level end contzol one wack prior o the fizpt day of empssure and again o8
axposure daye 27 apd 39 eve given in Table 42-12 (bloed ehemsigey) and 42=13
(hematology). In the bleod chemistry pavezsteys monitorad (Table 62-12), wsan
albunin lovale for both chs 300 apd 139 ppm congentracions ware oignificancly
highee (0,05 > p > 0.08) then chs msaun for tha cenerol grewp (on day 27). The
hematological parassters wonitored (Table 42-13) ware uot significancly
different batwasn test aud control greups.
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geior te gacgifise at
rats, alkslins phospis
ptabistlenl 6lgaifilcinngs
500 po enfsais thon 49 €l =5
on dsy 61, females o day 62, TabI Y F
d18feroncial blcod emnt paEeRaters ds the 5 g2
pignificane ceauite (Tables 42-13 aed 42-16, &

gaz giéﬁ«ﬁé ng

392 0.00) ia tha
3 62 (Haleo being donn
2 hezmtologie ov
6l oesciseically

in the fazala zags, cemd CoBLReREd ! : ]
ware found. For eha blesd chenieesy smelyele, tha maan albundn levels uige
significonely bighse (0.01 > p > 0.001) 4n ehe 123 pga sndnals chan ia the
conerel andmals (on day 63 agd 64), 95U levels wara pignificanely higher (0.03 >
p > 0.01) 4u tha 2000 end 123 ppn cni=als a8 eep azed €6 he congrol eaimals (en
day 29), osd che saen togal protein ©ae 6lf $85contly highez (0.05 > g > 0.01)
in the 125 ppa group thaa im the eeatgol geeup oa day 29 (Table 42-17). In the
hematologle £indings, the osan REC dcvel eud the mean HE: leval wasze
significantly highar (0.0 > p > 0.008) 4o the 125 pgn enimals than in the
conerol animals on days 63 and 66 (Table 42-18). The d4£fasaneial bleod count
calenlations yielded evo csges of aeaedseieal aignificanca. In both che 2000
and 125 ppm animels, ¢ha =sen fof gosseytes was significantly highar (0.05 2 p >
0.01) tham for tha centrel amimals ea days 63 and 56 JTable 42-19).

A few iadividusl rats hed ebmowenily elaovated elinieal chemlstey valuade
This may be an explenation for gens of eha wasr oignificant difierences found ia
the bieod chemistry apalyses. Ihege 20 29 elear histelegle alteration &0
sccount for chess elevatsd elimignl chentagsy valuads : Tho contsibucory role of
the nasal cavity inflenmaeien 8 nlevaeing elinieal chenlotEy valuas ig net
vacwn. With thie in mivd, asd in vieay of tha erzakie and infrequant oceuEralLe
of seacistical significance in boek tho bled cheadotey end hemaeologleal :
avalyses, 4& 4s probable chat the few eignificast di&forences found in these
blood studies are stacistieal srelfecte and do uoY PAFLacsRt a blelogically

significant reaponse o tresmants

The mean liver and kidney waighte for gha greups of five female and five
male Spregue=Deviey rags par eupoowEd leval gaceificed afcer siz vaeks of
expoeur@ ars prasented in Table 42-20, [sen Uvor esd kideoy waighes for tha
Spregue~Dawley rats and Baegle dopn seasiliesd afeer ghiztsen and foyxtaan
vaeke, respactivaly, 88 peesented 4a Table 63-28. 'F5 ovatisticelly significant

differencan wee found batwnsn gent agd. acntsol £a6 EREUP0 aet a4z or rhistesa

exposure waeks, Likswiea, 8o eeatistinelly eignificont diffevances iu oxgos

walghtas warg
aXPOBUT @,

o found batwsen test ond agatEol dop gecepn o8 foustesn waaks of

e
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Ophehainologte

o ophzhaluplozie abao
chroughout the etudy. 3
2040 ppn esncearsntien 1o
igwal, w

ii;@§;%§% g&éé:§§§§i§§§%§
2p. obeervad in all dogs fxom ghe'
a0 s 1560 ppn conecatration

Usealyste

Theevghout the study, no oeatiseleally signifiesme difforences batwvacn €8st
and concrol groups wars foumd dweing urimalyeis 4n althaz Face er doge.
Houavaw, aigns of & pessible reisticnship batwssa wriss volums and uregendtal
fue diccoloraticn and woinses existed. Due to ehie poseible zelaticmship, &
24~houe urins colloceion ceet wie done with c¢he £4ive semalming re8s per
concentration leval ac the oud of the study. Uponm this ecleser ezsnimstion, it
was detarmined ehag thore wme po staciseisal sigaifi~anes for urime volume
beiwaen test and conerol groups. f

Patholeogy
The complete pathology repott cea be found inm Appondiz A.

All sixtean male beegles (four greups, feur snimsls por group) wows
sacrificed eftar fourtaen wacks of ezpeswe Co butyraldehyds. Dogs ezposed at
tha 2000 ppa concentratien level hed eiioiesl aigne eomsisting of leerimation,
snd elight conjunctivitie and redness of tho calesa. In thiee sems animals,
sigaificant nicroscopic lesions waras 1laitsd to the upper vecpiratosy tract
(Table 42-22), These chamges econsisted of modsrate &6 earked rhinitls with
rucosel cell hyparplasis, inflemesvion end oquamcuo potaplesia. In at loast one
dog in the 2000 py group, squemeus mataplesis wee alee prasant wichin ehs
laruyz and creches (and possibly iu the lasyngeel reglea of ehe othar thras
snimals in ¢his grouple ’ ST

Clinical oigns observed in the 2000 ppe group wawe algo observed at the 500
and 125 pym conceantzation lavels, howaver, Ghsy wara B0t a8 pEgvalens and wars
only observed following exposure. Changes in the reapiratery kract of ¢gha 123
and 500 ppm-ezposed dogs cousistad primasily of geblot gold hypatplaeis within
tha asgul BUSOS8.

In conclusios, under the econditions of ghie study, inhaletion ef
butyraldehyde vapor by doge & the 2000 pra ievel zasuleed dn upper xasplratosy
nucosal dasage leading to cheemic thimiels, wleeraties ef tha sasal muec9a and
an altaration of cha normal vespiracosry mugesn withis é%%—%%éf and poseibly
vithin che lernynx and tyeches €0 the squeucus Eype. AL &hs 500 aud 129 ppa
levals, inhalatien of butyraldshyde vagor gesuieed da Liypesplesia of the goblae
cells within the nsesl muscas but did mee, over a foiumtaan ©ack perded in the
dog, in significent musocsal dama
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ol weza saceificed
» elinieal sigus for
& yellgv-brewm fur
E@% §§§ oeoloratden of tha
, ;‘i‘f%§$¢@§'%§?@@§§@ e boeyraldabyde, ton
‘gaes from %geég casenteation level vore gaerificed. Tha
eliniecl eigag S@f the 2000 ppa group vore consistent with ehose olserved during
ehe oir waek omerifice. The aferemencionad fur discolozation oseurred
infrequencly epd te & lseser degres im sunimsis st the 500 and 125 ppa
concaneration lavals. ealy other cliniesl signs observed ware & oporadic
watnags ebout tha nares and é@iﬁ% 4 eyee ia the 2000 pra @@@se@&&s@i@a feval.,

The eiz week necrepey findings showsd mimor sporadic lseiens i@ boeh ereatad
sad coutrel £a28, heowavar, these lesicns wore not considered biolegically
significent by the astemding patholegiet. The nscropsy fimdings of the thirtesn
wvack sscrifice yialded muiciple {(punecate to 2 sm in dlemater) foei of varled
colorations, disseminsted over tha surfaca of the lungs is approximately 647 of
both traated and control paetn. One vat at the 300 ppa concentration laval had
bilaceral hydronephzosis 4a the kidasys, end unilaterel hydromephroais (eight
kiduey) was obsezved in one zale rat ae the 300 ppm comcentration levael and one
male and one femele zat at the 129 pym concentration lavel.

Both male g&ﬁ femele vy b@é grestzaont-related histepathols le ehargas in
the nasal eavit, fndicgtien of 5 rraponeg €o chironie upper Fe8piratory tract
irriestion (Tadlas 4323, =34}~ These chengee ware present in wost animals
éxposed to 2027, 500 amé Z S ppa of %aggﬁéié%§§é@ v8por. Kistologie alverations
congsisted of sqgageua ko plasis of msusesel epicheliwm, rhiniels and inlecdel
goblat esll atrophy follcuad by geblet cell hypesplasia. Thess alteratiocus were
more severe in vate secrificed after 6in yacke of enposvre tham inm thosa
sacrificed afeer thivteen waeke of emposure. It 48 sconsluded ethae, wndar the
conditions of chie study, iuhalation of tutyraldehyde vepor for ein to thirteen
waeks results in irrication to the uppsP respiratory passagevays and tha
davelopment of histopathologic changea at all concentrations.
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Moleculer Formulas

lolecular Waights

Specific Gravity
ac 20/20°Cs

Boiling Polip: at
760 Bge

Vapor Preseure at 20°C:
(aiz saturated at 20°C
con @ 125,000 ppm)

Flash Point (open eup)s
@ 25°C and 760 mm Hgs

Butenal, Buteldshyde, Butylaldehyde,
a-Butyleidehyde, Butyral, Butyeylaldehyde,
Butasaldehyde, Bugal.

CnEgl
73,11

0,803 gafal
74.8°¢

1.9 = gg

20°%

1 sg/iiter = 340 ppm
1 ppa = 0,00204 mg/liter







Condicdens of égégéaigééfagl 2l ]
lacion Exposures ltsﬁéﬁ'és*‘

Used for
Datacktow 7 E@ﬁigggééé
Column 4.5 f¢ 1/4% Bgainiess Secel Tubing

Column Tomperstura®

Ch

Injection Temperaturs 360°¢
Datector Temperature 3006°¢

Carcier, Flov Rate
Hydrogen Flow Rate

€0 el/nia

Alr Flow Rate

%anple 2ise

Retention Tiss b aia
Attenuation 18
Range 100
Solvent for Standavde Wager
Chart Speed 3¢ ca/he

& The 8 minuce upper iimi
acdd.

sogorh 101

opature progresmed from 170°C to 190°C

Bage 2°/uin £ Mimuce Upper Limit Hold

26 pol et Chromatogreph
80 ped et Chremacograph
6.5 ea 60 3 @8

¢ hold i necesessy only when ahecking for butyrie




R

caedigi@ﬁg of @pegaeiggs ?@f&iﬁs

Used fgf Tnbalacion Bzposuzes éé @Esﬁ %%

Datector

- Column 10 ge lié“ $eainless Stesl Tubing
Chzomosoeh 101
Temperatuze, Et@gﬁé@@@é feom 170°C vo 190°C

Column Tenperature® Rate 2°/adn 16 als Upper Limit Hold
injection Tempsrsture 206°¢

Dstector Tempszatuze 209°

Carzier, Flow Rate 60 ml/ain

Hydrogen Flow Rate 29 pei at Chuematograph
Ale Flow Rate 50 ped at Chgomategeeph
Sample 8ize , 1 ee to 5 ae

Betention Tims 9.9 min

Antenuation 32

Range 100

Solvant for Standsrds Yater

Chart Speed 30 ea/he
Kp A0 18300

¢ The 16 ainute u@geﬁ Y4mic hold 4s neceasary only vaea @%@@kiag for bueveie
aeid, -

#n Calibracion Factew , : o




o’

. gt and bons marvew
fomoral, sternal, vatebrel)
1 = brain stem, cexebollus,
ecabrun o

im

3]

édi@

%,phésul

-8
skblecel musele (ehigh)
akia iﬁzﬁﬁﬁé

glopiag tubeas

?mstin@ « large (3 levels)
suall (3 levels)

1678 ,

irimal glande

ionz

iy

i7vh nodes (cervical,

horacie, bronchial)

Ysnerdifica all tissuss lisced above waexe ned goosely sad fimed fer ponoible fusurae
wainntdion. Underlined tiseuce ere termed “selcceed orgens™ snd ware g%ﬁ?éﬁéé for histoe
‘e evaluacion. Bistopathologis eloas vare pecforand for ell “selected ovgans®

' tha eontrol and high lovel group(s) in exder to dellneate epesifis tavget ergons.

9 Lgrget Orgeans WOES ¢ ned in enismale from the semaladeg §§@§§§o




6f Sauples

Concentragien, ppo
< 1832 462 117 0®

5.46 1.36 0,36 o®
92 93 -

d Concantratien, PP
.d Congentzaticn, mg/iites

ad as % of Tazget Concenteation 62
b

jueial Lisics fow used

\centrations, ng/liter 8.2206.6]  8.00e3.71  0.,20=0.63  0,00-0.00

4ent of Variacion 13,43 13.29 12.30 ®

an value given because diseribucion of eontzol values skavad to the lefet.

. z0 thizd quertiie limits Q3 =Q3) -




16
a3
30
36
b4
31
38
65
12
79
L1

11,72
13.78
13,62

1&5?2 '

i1.82
31,48
11.42
11.60
11.38
11,78
11.93
11.82
11.98

13.43

@ze%@'

13.40
31,70
11.48
$3.18

26,88

13,22
41,32
13.20
11,82
13,33
13,890




»3,2° 3.2

9 48.6 6.8

16 77,86  -10.8
23 166.9 1%.2
30 132.2 19.8
36 151.7  23.9
44 163.5 22.7
51, 177.4 27.9
58 196,86  29.3
63 209.3 33.3
72 229.1 34.3
79 233.1 38,7
84 262.9 37.6

'80.8

85.6
115.9
163.9
163.4
188.7
203.2
220.3
234,49
a50.7
261.9
209.3

42,3

82.9
111.0
133.6
185.2
176.3
190.2
206.3
218.4
331.1
263.2
251.0

A B
S B ]
A

ﬁagmgsﬁsmwy
¢ a 0,000 P
gD » Beandazd Deviatios




191.6 12.6

0.6 6.6
26.1 7.8
43.6 8.1
59.0 9.9
73.0 13.3
81.0° 13,1
96,3 17.6
99.9 18.1

109.3 20.6

117.6 22.4

126.3 26.0

127.8 22.0

130.8 26.0

n = $candagd Daviatien

4
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HABAL CAVITY, Bormas
/Bhinitis, wadsgate
/Bhinieds, easked

tuzcsel ecell hyperploaie, @ié.@g@%@'m@@

/8qusmous aatapleeia
/Gobler cell twparplesie
fHscesal gland hypesplesia
LUHCSSS, Harmal
/Interscitiel pnewmomitis
/Granulomatous poeumnnitis
/Peribronchisl sneumonitis
/Peribronchiel lymphoeytic infilezates
/Capaular £ibresis
/Incerastiedal f£ibreais
/Bronchiectasis
/Esphysena
/8zo0th mueele hypazplasia
/Bemwrzhage, agonal
TRAGIEA, Hezmal
f8quancus mmtaplesis
LARYIR, Hommsl
/laxyngieis
/8quamouc motaplasia
PITUITARY, Hozmal
/Cyeat
THYROIDS, Hormal
/Lyephocyede thyroldieds
/Pasafoliiculae cell hyperplesis
/Folliculas cyst
HEART, Hormal
/Cyet
/Muzal throabus
SFIEENR, Kogmal
/Bamorrhage/hemaagiona
/Capeular eidegosis
/Capsuler £ibzesie
/Bemonidaroaie
/@aﬁg@@gagghé@ggﬁsgg
8, Heommel
/Eseer%fhia slosralimeion
/Vaneus end E@%é@ &3@%&%@
STGHACH, Horna -
/Lysphocyeds é@ggsgse@sg
/B?%ﬁ?@?§é§ @ﬁ%ﬁ‘él&@%é@a

fL

ég Bueyealda e

=]
e,
Qo>

8§ 003650060858 8w
B

2 8 g 8 p 8 8 B g 8 g @

8

o

é




X =Wy HDTua
[Bercsidereais
BRAZNS®, Howmeal
{Bydeceasphalus
fMeningeel £ibrosis
/Puckinie meuten lose
/Miezeh heges
PARATHYROIDS, Hormal
ADREHALS, Hosmal
TESTES, Hormpl
EPIDEDYNIDES, Wormal
PEOSTATE, Bormal
ETES, Hormal
PANCREAS, Hormal

20.03 > p > 0,01

*Hunerator ejuale oumber of doge with specified finding. 7
Dsnominater equals nunbae of dogs for which opscifisd orgen was examined.

#eEzamined in 300 end 123 pp» groupe euly if grose lcoien was pregent.
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Pagas 47 through 322 of this raport contained individusl pathclogy data shests for
each animal. Those shasts have not been included in cthis veport in order to decreasa
costs of reproduction and dietriiucion of Feporte. A& copy of the raport containing
the individual dats shests wae discributed to ths Preject Initiator and the original
is on file in the Chemical Hyglene Fellowship Archivos.
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