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COMPRANY SANmzEt'

November 27, 1991

Document Processing Cente; (TS-790)
Office of Toxic Substances
U. S. Environmental Protectio, Agency
401 M Street S.W.
Washington, D.C. 72n460

Attn: §8(d) Health and Safety Reporting Rule
Notification/Reporting

Dear Sir/Madam:

OPLS-82036: FRL-3881-7

On behalf of I am
pleased to submit the following reports (indexed by name of chemical, CAS
No. and lists of studies) in response to the Final Rule published at 56 Federal
Register 42688, August 29, 1991.

has claimed certain -proccss inforn a don, internal codes,
and mixture information as proprietary Confidential Business Information.
The Agency is provided with a "confidential" ccpy and a "public" copy with
the proprietary information deleted.

It is possible that some of these studies may aIse be reportable
under §8(e). will review them for such reportability and where
appropriate resubmit the studies under the Compliance A l1it Program.

R the Agency has any quesdions regarding this submission,
please do not hesitate to contact me.

Sincerely,



COMPANY SANiTIZED
CHEMICAL: I-Naphtlmlenol

CAS No 9G-15-3

STUDY: SUBMISSION DATE: 11/27/91

* Oral Toxicitx Studies - ALD and >,ubchronic

$920WC 34~
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-1 DR. 2.31. EVANS
MEDICAL DXVI5IOI
CHAKM3l WORKS

* 1-oXICIr? OF CcMPOt D54 MM~ !N ?tYDROOM RUTTtfoN B!'MLLINO

*Prelli.nary oral toxicity studies have been carried out
on a series or oorpuflLja uzcd

In the Ilydrujen R~o~Ut1on Building R1,p,7750. nhe elevcr~ ccm;'nurnin
tented wen re haliia ~t1%alnico,2Cita~
tecluonoi -clileep.rsni.S p-N4 trod I hl orvber.eiso,
p-..iLrophezjetole, Alpha ip.0,ol -JjhWotod iorllo a* Diogeri A.

Acute oalt toxiot was tested by determining tho appruxinte
Iethal dose (ALt) for rots, The method af Decltn and Lclonu' vths
used wherein miingle doses, or inacesirg amounts were givcin to a se-lau

~-. -- or rota by at=Sch tubs //'be *inimtm done wLic kil'ed vag c(iJLndored
the ALE).

Chronic or oumuaU4 Otoicit V as tested by £da11r10tmriig
oreaIl~yto 6 rate Approilntely 1/5 the AID fi vs timev ba wusir far 2
veaesoc that a total of twice the lethal dose was adic Lortznd. TI)j
rats wore csickod for cango In weight and any unusuAl 01i11'Icf
eymptonD. Fo~li~iia thE' rira' trtant they wore observed for n
period of from ono to tic weeks prior to being sncrii. Tissue;
utr all rota were ezuned for groan and uticroptholop.

The details of the tents performed for each Compound weore
os Tallcwns

cute Or±a nfili The LWD for rote wan tuunid to be
-.- - ttorial war adzui,lstened by stum'ah

'ju a.a 5$ olution In pntrut all. The rat rocLIVILIR
the 1500 me Ag does Gi* within AG hours after troatment
The lunas were found to be congested and edematous.

*Wfn. r'.imnn and 7. .1, 'A8SC@ J. Ind. 111g. & ?oz.s '51, A', 193
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ctznic or!al T4xjt: Tien doses or 30o mEAg as* W
7,;-u r. n earut ilwere admqnss-trd to 6 rats over

a period of 4wc. weeks. The rats shoved an initial lost
of veigtt but a subsaquent nrzal gain. When sacr~.ticei
no Pathology was found whIon could be Attributed to
a-ania idine.

Conoluionsi ro th. standpoint of oral toxicityj,
o-&nisi Imis not a very toxin compound. 1500 rngAZ

were required to produce death In t he anst. In addition, 
4

Otniulativo toxicity did cot occur under the conditions
described.

n-Butyl-p-aminophenol

Acute Oral Toxioit a The AM wsa found to be 4I50 mgkp,.
Who -con~po~u. Vagi idinit grid as a 40% solu~tionl In peanut
oil heated to 50* C. The prirais died within 21 hours .
The only pathology noted ywas th,;presence or albumin In
ttho kieys&.

Chronic Oral ToxIcity: Tor tre.atments of 90 mg/kg cacot
as a teA solution r peanut oil containing 10% ncetno
were given. The'rats were un,3ccfcrtable rflnoing the
treatments. The also shovel a dafi-nitesalovine or the
rate of gain ln' welgl't. until a week after the final
treatment, altbought~y did not go below the original
weight at aiy time.>'"Mel wers killed two weeks after
the final treatment/Iand no pathology attributable, to the
material was detected.

CnCllonu: ri-?-ityl-p-aminopheaiol Is a moderately toxie,
compoundWv~ur absorbod through the gasro-inteatinal
treat. There was no evidence of cumulative toxity under

* the eondilne of our ezperiueuit.

Inforxtton on the toxtaity of this compound In
partlovior ham not been rvarted but the aminophenalt
in general are known to oau.e skin aenultisation smotig
workers In the dye and phototsnphio it uctries and to
oase the formation of metheinoglobin.

2 -ClorA4-Attlnotol ueno

Acue grfllTox1oiiV% The material vas given s. a 50%
iEoluUinIn , aiienut-oil. 150C *g45k VES found to be the
AID. rain and weakness occurred 120 minutes after the
loss was given And warn roloed by undonaciousness and



death within 22 lhouxiI Bot rati ah'w~ 3-a"
4 o hlugand one had evidence co t~t$ bat ":.0

caur of &C~hWar not apparent.

Ctrs±lOn~l 'ItXcita 300 uglkg ana10% solutlon in
peanut oil was ed =cn times to sahof 6 rda. After
the thM and fcu-tb treatmenta the ratsi were 1-1i1 glrnd

C jr~cc.The reectionm oozittnued after the 4ubISQLJcft
trftatrnents but the intensity alaecuned and by the tenth
they shioved azem improvewant. They were kIlle. 11 days
after the final dome. Gross and micopatholvetO=l
oaarlntion revealed no pathology which could b', zttrlbuted
to 2-Chlvr-4-aminotolugne, but fool of b,nod Ternwitn were
conailstently found in the spleen,:

Concfluslorint 2-ChlovA4-aminotoleene Is jjot ti;h~y toxic an
onr &a; zir.ge cral dosqsa ere conoizrrol. ZIncm rttber ch~lor-

toluidinas have been ahovn~t cause. OyoTo~iU and do;rtuauih,
;'resumtEblv through formAtlcfi or n6the:gog~bl, 'At Is
jrctinblo thrt the same m~ozhanlt. Is Involved vtth 2-rThior-

- cm;iotluao?. 1sI would b-9pODic latent with thi rnra
tlcns on t),.a chronic treat7tents'/in which the decrne In
cy'inoaia during the latter part of the troatunent period
was pr-otoly due to compensatory activity or the
hemnoiluiotio systems Pirce fool of bloo~d formstion wirn
f:ound6 In tile splecns of the rats.

Acut09 oral 1'cxlcIoLty The mnter~al was adfln#" '5 u
5-1L acluio in p Anut oil cr'ntntnlr.g iry% n :stomimi 'fiin
AMn waD 1C00 mp az. The naterini asucad p4iir, weinkrinsu,
cyanosis, and death within Z4A hours. Pntholctglocl *xumr1a
tic'r iodic&tbd dasaol to the liver ant iridreys.

Chrnr'ic Orl Toxicity_ Ten doses of 20) rmg~g each were
given 0$ a olution Jr peanut oil onrtalr.lre 15% arnetoc,
Theo ratsn boon.4 pale and WvLW after sit troitmente but I'd-
i.ailted norr-Ai strength andi color a week after treatmett
ended. The ra-s shoved a mirked ices of waipht until tile
flrtn trentmen. tollove3 by a slov pin until tile lost
week of observation when they began to galin Mpidly. They I
war* searificed 12 days citer the flil tnoatuert alid
showed evidence or dingoa to the spleen, kidijeys and liver.

Conol'ionst p-Tolulite to only moderately toxic by mingle
st uWET35r-T 'do ae4. Its action Is Apparent y simiIlar to ttat
of anJIlne, causing anemia and forn.stion of stsuhil.
Cases or Industrial pot soningt from toluidine have beast
reporte and acute cases are usually oharoteriaed by
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cyancais and irental confusion which any be due to cerutnel
an'nxis Inzur, to the kidneys has beer. reported J,, vorkerM
and was alt, observed ina :ur pets.

- tilt ?Oanlt nS

Acute Orel Toxtoit : The AID vat detertined by gaa'oistor -T-Ee--coFpoUnF as a VC% solu.tion in peanut oil end It was
found to be 3375 ,ug~g. Ivan sublethal doses oauisOd
weakening and cyanosis while 'letnal doses produced tremors
In addition. The urinm contained a bright yellow pigmsnt.A
M~icroscopic examination indicated damge to %b. liver, and
the kidneys wore distended with a ~knus fluid.

Chronic Oul Toxicity: p-WitY~nflno~n 10 doses of 575
mg/g ac, asadinistered to a ta as a 20% solution In

peanut 4Dii. One rat died after the econd treatment and
one after the sixth. The otber tour survived the ter, dosev
ant were sacrificed after A,.'tn-day obaervsticn- pal-loc. 71he
rots were in pain after eAh ,t'r~ant. Their eyes and akin
arpsared ,,allow as did t$ ii> ard bor-* was gonerollcad
weakness. The avensgseilghrt 0,tbe four survivors showed
a sharp drop until the csghtW'treatnent which was followed

1by a slow rise until the las t- week of oi.servatica which vs
markcd bry a ro;t.d gain in weight. The original velgbt,
however, was never again attained.

On microsgoplo 'examination the kidneys were cbservoC,
to have granulation' f' the tubular epithelium and ocoaairnl
vaouolttion. I

Conclusion: The Ycute crel toxicity of p-Nitroanilive was
'airly low, but the results do show a tendency toward
curulative streets, and p-litransiline iAs frequently been
implicated in human oases or poisoning. Levin (Citto -j.
VOFIFitUnS~n. 2929) states that 40 mg~kg of p-Nitroanilinc
by I -mvenous injection kills arisals, and he reports a
fatal sa of human p-Aitrocniline poisoining of industrial
'origin. noe Encyclopeda of Occupation and Health
(Intern-ationll Labor Offic) states that the ratzl dose for
dogs or o41htroaniline is ;00 .Ag,"g, an "Ic certainly
amaller for p-Mitroanilino The r.AQte of admin!atretion ,
was not described. It Is further stated that p-?itroarniina
In pwaot'oe causes the greatest risk-er of poisoning oance,
or C matitli and of ocnjunotivitis.

Lobo-Aendonca, 0:ndian Mod. Oss jZ, 673) tics rdiportod
cases or poisoning ic textile workers. The dye was rboorboj
tbjrough the skin and causs paralysis of the central nervous
system, markod cyanosis and soemetizes death. Metbaamoglobln
was found in the blood and heoglobin and hematoporphyrin
were rc'unj In the urine,
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These results suggest that some species, L-tCludtJgj
btnn beilt4a, way be relatively sona iauscept~ble to P-
?dtroaniline than the rat.

Acuti9 Oral cxicity: thbe material was administered as a
20% solution Un peanut oil warmed to 500 C. The AWD was
670 m". All treated nots beoame cyanotio. Zn rats
treated with sublethal doses It lomted 24 hours after
troatasrit. The rat receiving 670 stAg lived nearly 4iB
houns after doting. Pathologicale*=,irstion revealed'
necrosis and hemorrhage of the liver and.incipient
necrosis of the convolutad tubules~ of--te kidneys. Tfl's
bladder contained blood tinged urine. -

Chr=:-r'oCnlTezici~t TV ;bronic does& of 135 msP-g each
a: !Y i~sYiT Jpiasau all were administered to c,,ch of

s4.x rats. One rot died atr theg fourth expoouro aund one
after the eighth. both thisnrts were found to have acute
necrosis around the hepati&>-vetns of the liver and the1 prenoe of alb=n.n and casts lIa the kidne7 tubules anid
granular epithelium in aesa"se of one rzt. The remaL.;Irg
four rats survived 10 trsatnents tnd were sacrificed twelve
days after te ,ffnal treatment. The ruts were cyanotic
during the earl? part of the treatment period and chowedurn tb>bf4toaeid oee hybrl
rapid loss In Ve~gjt,Ukroughout treatment and a subsequent

exceeded their 1.oktial weight. The spleens ot these animaals
wore large and contested and shoved signs cf increased blooi] Tformation. This increased activity vas protnbly due to the
presence of tet 3=oglcbin. The nuclei of the liver calls
ahcved'sligbthariatlor, in staining quality aind the kidneys
evl d~inceor asmaae.

£saqlullons: As In aniline poisoning the nitro bensone
* ccounds produce breakdon products which cause tho forms-

t!cn, of nstbsacjlobin with subsequent hezolysle arid anemia.
As far as acute toxicity Is oor.etrned p-Pi1trochlorobenteane
Is moderately toxic with an AID for rats at 670 ug,&g.

/ fecenerstion of blood after acute poisoning is fairly rapid.

Chronic exposure to the compound caused similiar blood
cnges and was fatal in the oecse of two rats, Blood

rageneration is slow In chronic exposure and apparently
varies greatly with the Individual.



Azi.'te Orml 'roxicityt pPiltrvphecetole vas ad=t.n.stered &a
a259% soluti3n, In pec-nut zo- 'ontaininc I5 cto~ r

the AID vas found to t* 750U UgAcg. Doses up to 4000
ngttg prcduaed DO syMPtCMV whatSOe~er. The ret noceivig
5000 mgAg, havever, suffered troe ;Iti, wakn',ra., and
brozchal Irritation, tow 24 hours after treatet At
the '750O mgAg level thea rat ljaeediately became Ill, ul-
conacious ard died within 21 hours. Autopsy disclosed
corgieation. and I&I or the lungs.

Chronic 9m-T-'Tox1eItyt Tan d oses of 1500 rg/A- !sch, as r,
25% solution Uin penuil-saetone yene admlnistersid to- c~a
rats.Te exhibited a sloving IM the rate of gain of
veiGht up to thn severntb treatment after which there item a
normal gain. At to tizo, Lowesver,'GIdd they tall below their
pro-exposur. woight. Three of the -rats voided bright yellt III,
urine throughout the treatent period. The animals were
k*Illed twelve dasatrt~ewn n no pathology was

Co.-151?oi -(4ohmlol sartvl non-toxic
cor 03 o ol a cmult~vetoxiityshowu, undcr the-

conditions o ur test.

Acute Oral Tcxicity -, he ALD was found to be 1000 mcA.
Th~c z-ater~al wa ~9~t~ as a 50% solution in peanut
oil. -m ats ncsivtntleIa doses suffered from diarrhea

t~tand Idled within l6_houru after treatment. Pathological.4 ex~Ination Indioatid corgeadlon and edeo= of the lungs,
albumin In tLbe kidney tubules and superfioial ree-oais or
the atzmach.

ChronicNOrO~Txc!t!, Alpha naphthol as a 1$% solution
In. peazut oil Iva fed ten tims in doses of 200 mg~g. The
rats were pale during the treatment period and voided an
abnorrally large amount of urine. They shoved In marked
drop 3m weight throughout treatment but a norml gain dur-
Ing the observation period. Pathological extmination
Indicated no pertinent patbology.

Conclusionuz Alpha naphthal vas not found to be a higt.ly
toxic cc.-ompound although It is said to be more toxic than
Bets naphthol.

The frequency or ujflnatton In the rats on chronic ox-
posure was probably due tr the known Irritating effect of

* Alpha naphthol on the kldneya. The Intensity and duration
of our chronic exposure, however, did Dot produce a degree

organic kidney damage that could be detected grossly or
alcrosaopioully when the rats were sacrificed 10 days after
the last treatment.
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?la~thlnizA-id

Acute Oral ?cilcjt Doses UP to T500 Mg~g ar. a5%
solution in p;=nut il were gIven to rota. The animale
shoved no III effects and all survived. They were
sacrificed and Eross and microscopic eXaf-rAtion of the
tissues did not realI any pathology.

Chrnoni Orel Toxit, 2!500 mgA was fed 10 Urns. to
each of 6 rats. They were somewhat uncomfortable after
treatment and dmark inch water. They last weight until
the fifth treatment, gained slowly until the tenith, arid
guined rapidly during the observatil-period which lasted
10 days before tha ists were sacrtIiced. No pathol,)gy
which could be attributed to the mpouMd was detected.

onc slu: Naphttionio meld Is Nftlively non-.oxic
SWn 7under the oandilns described.

Pipeld ivs

Acute Orel Thicitj ah i t detormined to be 450 o
=gsls v'hen adtitered to rots as a 50% solution in water.
The rats exhibited marked weakness and lethargy and died
in from one to ri4noty hours depending on the size of the
dose. Postmortfl~ onamiration revealed edema of the lungs
and necrosi of. the astob c.

Chronic CrqIS'iitC 90 ugAg as a 5% solution In water
was givesn to ntv ton times over a two week period. "hero
was a marked losstnm weight until the tt~ird treatment,
followed b- % rise to the original weight by the sixth day
after the f"in treatment. 7atbolo~ies1 examinattu In-

dica'54netryals of the liver and possible kidney changes.
Teraandsr'of the te were killed ten days after the

final trostuont. Four of the five shoved possible kidney
damage orthe presence of byaline oc~cts.

Conbluaioni Ylperldins Is said to be similar to cofine
v7TR-,-s~-Pon t asae ronuncd pralsisof the central

nervous system and of skeletal muscle nerve endings. It Is
a moderately toxic C~OMund with Its AID or 45 mg/kg and

9in this dosage takes S relatitely long time to kill.

Chronic exposure to piperidics caused a temponry loss
In weight 'txd was the prcable cause of death of one rot.
Kidney damage thoughz slight, appeared in five of the six

rats indicating that atralAtive toxicity may occur.
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Acuto 4 r3l azicit-t mace A warn administe rrA to rats by
atcnschtub rn&aoriginal for%. 7500 g-A.R the Mali==

feasible dose did cot kill. The rat necetvfl) this dose,
however, when sacrricd 10 days after tneatmeza showed
evidence of chronic gaittitit- localized at Junctinn of

Chroic Orel Tomzieli Tan dcses of 1100 rg/'%e each wor-
;!rento each o7 1 1; ta over a period of two veeL-s. There
was &r initial less of' weight but It vis follWSe by a
rapid kjtln. The anima were seerlficed eleven days after
the final treatment and no patbolQ~i attributable to Diegen
A could be detected.

Conlusionst rrom thn standpoint b.0rsl Intake Diageni A
Ia rlatiely ori-toxto. Diaga Bordaau, which was testedJ

by this laboratory nes albo-tSouni to be equally naon-toil:
by m~outh, 'out vat totin t ',D mild akin irrItant.

Genieral Strmsryz i

The results ef our tests are simznarized i th. following
table, In wh-ich the eoa. ounida are arranged In order of decreasing
saute toxicity. /

Coopound- C,=ulsttvo Effect.

n-Butrl-pino eo2 AS0 ag/g yes
n-uy&-mrpoo 50 Poane obasirvod

p-Plitrw-dAChlorct~nsen* 670 Tes
Alpha nsphthol 1000 yes
p-Toluldia. 9ACWyes
C-Aniaidine / 2 500 I=*~ observed
1 -CM.'Ihlr -t4-aa IrQ$1)t uene1 1500 Yes
7).Hi troaLlifl~ 3M?5 yes
p-Aliophonetole 7500 Kaneo observed
DI'gen'AK\ 7500 Nones observed
Naphthils.l Acio 7500 Po:.e obsirved

While none of these materials Is highly toxic, all but tbe
taut 'thrre are probably toxic enough to cause Industrial prisaning In
workers: Stnrce most c' the co'potmds tasted Are either arocatic niltro
or amipo, cozpounds they hiave certain toxicological Properties In cocmon.
One of' -the first symptoms of poiucmlng to appear is that of crsnostm.
This is primarily due to the rormation of methemorglobIn and rosults in
a reduction of oxygen capacity vbich in turn affeot* those tissues first
whose oxygen need is high and especially the oeitrel nervous sybtem.
oxidation of 'theme cc-)ounds often leads to the production of chemicls
which are injurious to the kidneys.
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Tb~t corpounds d~soursed resob the bt!n orgsnism b7 attn.
absorption, by Inhalation and b;, orel ingestion. The first tvc are
tbe morm important Industrially. The teats pertoiua~ give the
approximate lethAl dose and saws !de or the danger of cumulative
toxicity. Thor do not exclude the poaibility ofr pathology occurri-ng-
when exposure carvers very lung perioda ot time.

RAEmL UORATOPT OP -

ThUSTRLAL TCICQLoOGYT,

Jokm N ?oi.,ND. ..

Sit John A.Zpp, Jr., Ph.D.
Asistant Director -
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