vy )

i

7

74

.

%/;%

77

7

J¥

OldDoc LD,

"
.
7
¥

i

ff

o F

AL,
P

L
22
£
Z
&

4 Contractor.

' ‘Date Received - TSCA seati

0:}“17

A A
if vt

T

Submitting Organization

— - BAsf Wyaw oo (o

Fis
o s
¥
oy

</

LA

7;/‘/{ :
N

=z

7

- T

- ! Document Title

&

f ’:Z}V 7 [/’ ’/ "'(’ : EA,QC :

PR A S SN fopis \:) /(L‘{ feS o / ‘,{L— ;é’}f’{h,gﬁ)}; P

i‘;lrr £ :V,A .
Vsl fnd &0 5 Ay

;/), \,:""f{ I Foias e \,t'/,.-;;-ffi ‘ .

o fover:

R A
&9 S fettev o

.

eyl -

f;—é}’i;"f‘féfi.s o 14t a0 A

7
<"+ 7 Chemical Category = | / L BT




};DGCument COnL 0] OfflC?r e
- Chemical Information Division (T& 793) SR PRy
- Office of Toxic Substances - RV
S8 En vironmental ProLectacn Aaency
40k MoStreety S\W.ooooo
= Washlngton, D C,: 20460

’;1;Ladles and Guntlemen.

ié;BA?r W}andotte Corooratlon (BWC) is: suamlttlng ti'«,n tice dnd
~accordance with TSCA Sec. 8(e) on the chemical 1- h;hﬁn91 ?ﬂ',"r,
,‘pvrrolldlnone, CAS Reg. NO, . B8~12-0. Enclosed is a copy of . °
Zthe,cenfldentlal_submlsSLQn and the toxicolodgical studi R
~available to haté.~ B&C is e¢laiming import. and sales volumes
2o to be conflaentlal “A-sanitized copy,of the notice is SRR
?,3attached o T U LR U S e

111 there are any queatlons regardlnq thlS submlwq1on, GIFd&i
_contact me: at (313) 246= 6207 T B

:olncerely

N e IQ} BASF WYANDQTTE (‘ORPORA’I’uJ
':_EdWaxd J. Kerfoot, n.D

,DlrECtur,'TOXlCOlOG) and
: Industltal qulene )

Al

gvz@f&lﬂ




I Lian biv* sion”
‘of Toxip Substances (WH=55 7)
nmenta} ProLectxon AqOﬂuy
: I W
V3sh1ngton, D C. 20460

 Réfe§encé:” NOtl?Q ln Accgrdannc w:th SEQtXuF 5(0)

' Gantlemen.{' ?f

Th1 notlce is cubmlttgd in. Drder to - pxovzdb iﬁ?ufﬁa*i@;jm

- ona potential substantial risk associatec with: 1~Etheany,

ﬁ;fpvrrolldznone CAS Reg “Now ‘88-12~0 which =an pe further:
as iollows.r R S ' S

Chemlcal Formula*r, ','7”C6H9N0'

-Moleculayr Weight: S IR O

Physzcal State:. ;”;; : Lolorl;ss L]qud

0109 b'1 Lnf0rmat1on ‘on l Ethenyl -2~ pvrrolxd4no

“received én July 1, 1985 from our ultimate parent-company

“BASF Aktlangesellachaft in Ludw1gsnafcn, HWest Gcrﬂqny
e of the preliminary studies;: neoplabms invthe live

emale rats were observed at hepatOtGXLC conc traplonu,;

hese effects were: only found in the ‘treated animals;
wish to emphaqlze fhat this-study.was. not designed as
eénicity study, and therefore it would be: lnappreprx‘t
draw any- ‘conclusion concerning the carcinogenic prog g
. fr"thenyl 2= pyrrolldlnone from these- 11m1ted datas:
- gpite of the limited nature of these data, we are ncy&r
,maklng thls subm1531on under TSCA Se ctlon 8(@;.~

A= Ethenyl -2= pyrxolldlnone A5 manufactured by BR%F ¥y,
:’nd 1mported by BASF Wyandottﬁ Ccrporatzo

used as a raw materlal fcr
'lcal products*r' :

pribed e




At 137ppm in the 11v5r and 5 ppm
“study -establishe — na“uffé“”
,li rgfer nao (z)l '

©Beocause ol thu'obﬁeerticn Qf liver toxxvzty in thv:‘
~study, in March 1983 BASF AG initiated a.preliminary
© to.investigate the rat liver's recovery. from thv Eoxic
,ﬂIAttachwent ¥1, reference . (3)]. ~In this Catudyy B
Lwere exposed- to 45 -ppm for three months and sacrni csat s
L iweeks | fduring. Lreatment), 23 months (end of treavment),
12 ands 29 months. The draft interim reports show that
UWaS nVLdenﬂ“ of hepatac toxicity-at 7 weeks which was
S marked- at three months. At the interim kill at 12 months,
““there was marked recovery of liver architecture and-reco very o

'fErom tGXlClLy Of the 15 animals; each designated for-kill
~at 24 aopths, 6. of the. treated group and 4 from the controls
r7su1V1ved this period, : There appeared to be no differen TelsH

~in mortality between control and treated. - OF the animal
“ killed at the termination, 2 possible car01nomas were ub
“and -2 other animals in- the ‘treated group had- nodular. les
~originally reported as "neoplastic: nodules™. ~In the cont
- group one animal showed.-a nodular lesion 51m11ar to the
—nodules ‘in‘the treated group (see report of W Butler, i

*’Y

#2). ‘None of the ‘animals in the treated qroup dying or ¥ill
~prior to termination snoved ev1d9n»e of car01nowx Qr,nﬂogijr
{nodules. i : : L : S :

A 1t10nal tox1c1,y testlng conduct@d by BASF AG 1nc]uﬂes
a three~month inhalation: test in hamsters [Attacnment . #1
reference (4)], as well as a 3 week &nd: a 3:month drinkin
water studies in rats and a 3-month gavage ‘studyin rats )
»f{Attachmcnt ¥, references (5) and (63].:.  These .studies confirs
~the’ hepatotox1c1ty of 1= Ethenyl =2~ pyrrolldlﬁon@sbo the raky -
~however, the compound is not toxnc to tho hamste‘ at rhe i
concentratlon tested SRR : . <

¥
I

Mutagpnlclty test ng in- four 1ﬂ—vatro Systems {Ames; mouse=li
lymphoma, ce11~transtormat10n, UDS in. rat’ hepatocytes,'&tiaéhf;
ient - #3] has confirmed that 1 Ethenyl 2 pvrrolldlnsne is: e
‘not: denotox1c ek

Tﬁe aata developed to date Dy BASF Ab is not concluszve Lo

’eStab;lsh that l EBthenyl -pyrro dinone presents an -t areasﬁigf
ealth, Nevertneless, BASF AG lS cortzn ing:




he informa :
no health hazard to workers
raken o min mize oXpoOSUra.
n-Attachment (L)i}the‘@xglésgd;repcrﬁs—af‘
P litinarygiﬁfsrmatiénféﬂlya"analrf
dditional yransle ianﬁfconcerniﬁ§1thé‘reféfencéﬁ
be ‘submitted to EUA. - Representatives of BASE AG 4
andotte. Corp. would bo pleased to meet with EPA o,

s any aspect of this submission..

Yery truly yours,

. BASF WYANDOTTE CORP
'  7;§2); R
R AT e

Coow. pauls

V‘QVice;PrcSid&nt_— ;

S Reésecarch and Deve!




studies

@i 1-Ethenyl=2~pyrrolidinone
*;kCAS;Begistry;NQ;'88&12~Q ;

~Enclosed are copies of drafts or draft interim reports for the . =
”:f§1lﬁyinq}1»Ethenylé2*§yx:élidiﬁone,stuﬂigs](CAS,Reg,~§Q;‘ES%;ZQS}:g

(1) Study on the,éub@hiﬁﬁic;ihhélaticnftéxicityfaf:Mﬂviﬁylpyfrﬁﬁl5°
r{f,liéﬁﬁauz>in:SpraguerDaw1sy'rat5~(thracgmanth,stqu}; Project
. No, 4210165/8005 (September 3-October 19, 1980) e

“(2) ,Sﬁppleﬁahtary:éﬁddy'onﬂthe subchrdnie'inhalatidh toxicity of
U N-vinylpyrrolidone-2 in Sprague=-Dawley rats {three-month study) ;. -
Project No. 4210186/8233 (March 10-June 27, 1983) - . i

(3). Preliminaxy study on the reversibility -of the subzhronic inha-
. lation: toxicity of M=vinylpyrrolidone-2 in female Sprague-
' pawley rats (three-month exposure and subsequent recovery
““periods of 3, 9, and 21 months); Project No, 5110186/8234
- (March 10, 1903~March 18, 1985) - - EE R N
(4) - Preliminary study on the subchronic dinhalation toxiecity of - -
S N=vinylpyrrolidone-2 in Syrian hamsters {three-month study); =
- Project No. 5210186/8235 (March l4-June 23,.71985) . : -

: ;(5)f:Fréliminary studiesrdn the tokicity'of'N;viﬁylpyrréiidane42';
; ;after'administration;via drinking water over 3 or.4 weeks
respectively. and by gavage over-i3 weeks to Wistar rats; .

"Proje¢t N0;f12CDO53/84O4V(February'94June723; 1984)

(6) Study on the sﬁbchrohid'téxiéityrQf*N»Qinylpytrolidbné&zfgftéf :
o aéministration via drinking water over 13 weeks Yo Wigtar rats;
 ,Perect_No:'32C0250/8417 (July 25-November 6, 19845 S E

:—éxpefimehtaliéeéign:andrdata'ftom thééé,studies:are listed oﬁ'€ﬁ§

~following table.
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':7;RS§XFW76F°%¢T@?' FkPFRTT,N‘ on NwVI?YLPYRPO 1noN gg; (nvey

BY THE THHALATION ROUTE T0 THE FEMALE RAT o
BASE PROJPCT o, 51J 0186/8?34 P

Dafeicf reviéw’fz June 1985

W F Butler, MB, BS FRGPatn,

@ﬁ%ffﬁ§§§%&L reperg ¢

S Mro P GlerA1 ,
- BASF. AFtlEﬂgEa?r
-Legal: Depz "zﬂen,,,
6700 Luﬂwigaha‘en
',ruermanv :




,livér;bféyg'ad,fram'%ﬁe"gtsp §ﬁ§ﬁl&§‘ﬁﬁ {

) *a me in th@ lab@ratoriea of 1. A,QST,' En this
i;experiment grsups 0f femgle Spraguemﬁawley ra;[iwei )

45 gpm NVP by ;nhalatzcn for % monuha._ PFliG#*ng 7 v ;5f °
:;treatmenu,b cntrol and 5 treaﬁed atq were k:llgd 7A§9 ‘

'1icomplﬁtion oi exposure 10 treated and 10 con*rols wefe P‘lin”

ri‘further grou» of s1m1;ar size was killed fo 1ow1ng Q aantnw;;”':j: £

ﬁ?recovery w)thout NVP treatment leaving 1? treated anﬁ 15 gon vole

{ffo?'plgnned,kll ng follow1ng 21 months recovePJ ng1ng a t té}f  jf

'duratlon Of 24 monfns.

&

th1s group of i5 rats- 4 controlc and 6 treated surw*VQéfffﬂ'
'fito tne +erm1na1 k111.

L Wh» Pemalnlng anlmal weré,found”&ead'or Pllled in exhrs”

]

balng no dlfference in “he 10ngev1ty 0* the RATTA N grcu

-

Oi the six an1mal% ﬁurv1v1ng to term1n31 kill 1 (%Q?}*éﬁg?ééifF
'f”§;¢arge nodule w1th1n wnlch were focal areas of un;cken >d
';fabnormal trabecu3ae and ﬂeCTOblS suggeStlve of hepatgcnrc*POQa.i;?l
—ii“hﬂra was no f?ldencn of 1nva31on or metas a51%. zAncuLyr'ra;:i;

'71(109) as wp;l as 1drge neorotic angicsarcoma of llvex; ﬂaéﬁ

"1—7:'large Slt. 1'-‘ ncé“.e w1+h pePSIS"'anf D?l’tal tracts. e

'{,sufflclen+ evs dence to - con31der thls 1°31on n90plast1 ? Two

'ruher anzmals hdd multlp'e—]arge nodules wzth resi ual nq?

;pructures 1ndlrat1ve of hvperolasla., ;2

L'tne anlma;s dylnp or k1lled prlor to the term;n 1'kii} PR




sur?iveﬂ 1ﬂﬂgG? than - tﬁtal af 1
ziof babaphilic focie,

Therefore in the g?oup Qf 1 'rats ﬁa@ipnhtéd fsf the

'ftermiral kill gfcup,,1 rat wifh hﬁpatocareino,f'wgs tharveé gﬁé”‘

% with simple hynhrplastin nodulﬂe all oscurring a ? yk@
'ficantra t the ccnnro; graup,”i rat (79; had a small ba opﬁi‘;ﬁ
zjnadule (byner lasia) and two showed basc hlllc ch1.7 §n1f_*?

: iaqarcoma was also observed in thercontrcis." i -

. hnlmals werQ also kllled at 7 wks ﬁur1ng tfeatmen m.é at Ei;ffi
’5;maﬁthsra the termznatlon of treatment t 7 weePs there 'wa?fr';;f
fevxdence 0*1: ] 've hepatotox:clty thh small eosi}o h },c;ifiéi
'fclea"VCEWl f00i ﬁt 3 months the ﬁJldence of h@watc oxrc %3;;°" -

'°7fmore marknd w1th centrllobular hypertrOphy and 1nor9aaes f'

iéoSinC hilia;' The archetecture,of'the lzver»was'alsborted'witblrfffi’

P’ A
EIC S

o ﬁan areas of glycogen retenfion, nleur’ cel; f001 and tasophilic
) »OCl. :

' A st%i’?ﬂg feature of thls prellmlnarj exper1ment wasr§hé S
3l-1nd1néu f0110w1ng 6 months Pe"o"ery ‘he dearen o‘ hepatotcyihﬁl ”}
;:phange was' markedly reduced. Although the averall lobulav 3n§

-?Liurabe ular arc?gbecture ‘was d*sturbed muﬂh of thg 11ver &a%
1q01ﬂd1., whe centrllobiav hypertrophy and eos1n¢kh1115 waq

The g’ycogcn retentlon are 7 nd eos1non} 11c ané

'wére eﬁh”Od to an Px%ent That 1n man; of




',NVP jsrhepatotoric for the rat livex,x

4

“in centrilcoular necrosia and hxliary prcliferﬁy fﬁg'f
:concenﬁratiou used in %hls experiment (45 ppm) 4sr"r
':induced marked hepatote31citv.
2,0bgerved atb the termlval ki‘l while be1ng simikaﬁ t
5fsenescent changes in the rat ,
fexpécted Babed on thﬁ llmited evzdence of t}i%
 study in the rat by the inhaTatxon route a ver

'concl's on can be drnwn tnat the comﬁound (I P)zmay,

'TfesulﬁMin ﬁeop]asla of the llver at hepapo+oxzc Qﬁﬁér




wk% Liver

f;K;

: 77 §0 evidsnﬂe facai ﬁhaﬁ?
'i¥82ifi?ff>ffj:':f7f:{Ei ;g&mali eosincphilic clgaff

"figj;*gi 1,;;;5T;”%Q, ' ;;{Smalz eosinopnilic ciéé:}7!f

84 small eoainophilic clear ¢

{:'i f?j:i1;aS,V{;:f7iiiV{jl,i; f '1Sma11 eo“ino hllic c}ggrfcéiz'{ 

,K, 3 month%

86 . . o Mult. large foc; bothn eosi
B oo o - and basophilic with ,cg*
'*:Increase cenﬁrllobu;

i
i
o
LI

‘N.,
et

SR e & ﬂMult.rﬁosinoph111e anﬁ ba GI‘r
e : , ... foci : : 5
88 - SRR i7,00088810nd1 eoaxncphixzﬁ =é§§f
Ay i . Increase centrilobular eosin
SR S :,g,and—hypErtrOphy'baSOEhiii¢'

JS
Dh
i
pos

3

3T;Q0;i?‘ f'  f  f";,ff;  Mu1t. eoslnophlilc and base;)
concre s feeon e foed , : :

gy ‘?31_5,51Centrolobu1ar eosznonn;};a and
RN RS S e :hypertr0phy baaophxlzc foci
T5f~92?:f:fff7nlf;’,fg;; S Ce ntrllcbular eoolnﬁphi ia

R i LT ",hyperuropby ané ecsz'o;ni
fcbange de T
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;hynertrophv ';g' ; R R
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o NAD
'7;ﬁﬁb

“Oce seiunfi ama) }

Somn‘arﬂaa'gf d*ﬁ 5

“arche tepture ubsﬁFVﬁg,
'V_'T‘TAD S S N :
 hu1tip1e dif;uep arear of
rretentzon S
'Some a4sturbange 1stu Ay

_arechetecture «ith ncc%**ﬁr':
cell focus

Some di%gért’ 1Qbuéhr aroh

no evidence fo

Some dlsturoaane 1ota?a* are!

"~ with residual centrilob
'—:6031nonh111a :

Indiv1dua1 rlaar ceel 1 faﬁ*

3 months exnasure f011owed bv 21 mongnu,rersv

iK.M.
‘7JT;K.

(. 24 months

24 ‘months -~
oo e s Mult.ovascular spaces
S;Angloearﬂoma. Largﬁ i
‘With portal tracts and
Ly 1ns., No- evz&enﬁe of ¢

23 5 months

24 months

'fLarge nodule witb are
.. trabeculae and necros
 jhepatocarc1ﬁoma

’f,Mult. nodules wzth Pa**3 &epﬁﬁ
‘;aﬁd ﬂompr98310n

jﬁu]t basophllic foc;

foe
i.

T

Large hae..




'm@ntha,’?5“Centrilebu1ar fatt, ,°
s *'i—',avidenee nﬁéulﬁ E

,17'ménthég"- fﬁecqs§Qna§ rlﬁﬁvr;;jf; 4
Al ifocus S

"K,ﬁ;:15 monﬁ5sf,,;[Ovcasional cléarféeiliiagaﬁ‘

':fTQﬁ} é4km6ﬁ€ﬁs7 ;'iumall basgphilierfécggif

'75f1f5f?fF}D;}19 m0nthéiffj—Autolv%ia no- evi ééngéanfﬁfl,;

S8 K;m;f17 ﬁbﬁfhsjisf Ngiev;dence ﬁﬁﬁ&%és,af

117 T.K. 24 months - Large-simple nodule w% hoporiul

S S B % tracts and central veins -
. vaﬂrplasaa., “Als o r
~foel and essznopn

118 F.D. 22 months . Extensive au Jal?szs nu',,r«:4
S R :npduleS'in,focx :

119 K.M. 22 montks  Foecal fatty infiltration
: e e - lobular pattéfh,; E

24 moﬁths' ?»rMu1t1p1e clear” cail foeci :aﬁé'[
Bl basopthlc nodulﬂ% R

s
e
(&)
e
i e i
e

Pantrol rats for 24 mnnths survxv

, :if§D§f23”m0nths;7f' Autolysxs 7;]
. K'M"""‘?Q, monthc f: '7 NAD

i 7K§M; 243m0nthQi: i{Iﬁfi1 ration th
, EiF;D?ijg;mogthsirrT;AutoljSIS |
0 T.K. 24 months  NAD

.‘5;24,mohthsi5i7}Blllarv proilfera*len otherwis

_months

" months



Ccntrol ratq for 24 man?h@ aurvi z@j{?f:'

7ij.f: 24 months‘

:ﬁ;Kimffzzimonthsf

1R months
4 months
 months

months

 K.M. 8 months

fAnoplastic sareoma'» Ang

'i:Occasienal %mall hﬁﬁr

fOccdsxcnal baso }.115;5
'dl?tor%ion lﬁbujar pat

i’;Autal is

',Biiiarj prollfer

’meall bagonhllic nod a}e

compress O’i
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-W" th and Withﬂuﬁ
8- 9 mlx j,,

,”in vltro trﬁng_'

"~ formation of, BALB/

4 3T3 cells

- ;7:3000 IUE/ i’iéfag

o e
10,000 P‘B/Plate

‘5f0 000061 _j‘
1,000 u1/m1

77€0,313 _1171
9,000 /“l/ ml

3r£”0.284 i i,,; .
18 2/“1/m1

Januaryfgigﬁﬁ,




 :Varsuch31eitung

7;(Vereuchadurehfdhrung,'f

lqusammenfassung und oo R :

'jnedahticn) T L e e
L D#Qrsr}néf,;xg;sffﬁﬁégggﬁ*'

'}i;klinische Chemie und
'iHhmatologle'°_f}?" ,fj7{;;4‘;}9};,1;;;;}g;{{;;;,L,*
. . Druphil.nat, K. Deckaerdt

‘Pathologie: ~ - = ';,;...;}.;...,.;{};..{;,‘,;'

‘.meé ve,.._i;‘.“ i Gan !

'V,Leltung Experlmentelle,

V—TO!lkOlOgle‘— e L S S B e Ve




1f ”Piﬁigng?dér»Sﬁbghféﬁiséhén?iﬁﬁglﬁtiansiéiiéi1

o UN-Vinylpyrrolidom-2. .

“an Sprague-Dawley-Ratten

f 3'(3éMdnate€Vefshch)"

- Berichtsteil

“der BASF Aktier
: “Genehmipung
% _Gens




o é af 20 animals iﬁ thﬁ 126 pgm test grgug dz’ Cordar
“dng .the Sth exposure, A animaL& Here. sacrifiea jﬁ;ﬁ;yérf;

”ﬂfmor1bund state after “the 5th exgasura—

'fThe plcturé cf f1ndings on the animatg Bt the hiqher: ée§%77
“gentration of 120 ppm shoWed: clear signs of toxicity:

Lo Arritantoeffects on the MUcous membranes, apathy, atony

~and cyanosis, In accordance with the fiematuria observed -

o vdpoa few animals, there were indications din ‘the arossE
,1pathclcqicaL examination of" generattged hemorrnaair dia=
";1the31s; especiatly of “the.mucous: membranes of the stsﬁgér

“and. fcrestemacﬁ.” In addition, most of the animals were -
. found to be cachect1c on: necropsy, and ‘the htstopa*hciggf
fvshoued regress1ve fatzy degenerat1on of the Uiver dith
o tfansztlcnf,to toxis dystrophy; toqether wWwith: déepiy pene=
Sostrating necroses. 1n trp oifﬁntory ep1thel1un ai zhe nas ai
'iicavity., :

" None of the animals in the test groups exposed to 0, 5,
.15 or 45 ppm died during the period of the test, .nor did S
“any show clinical signs. Up to a concentration of 15 epn SEEEE

"' thgre Wwas a concentration-dependent effect of the test:

Vjsubstance on the animals which took the form ot a retsrga~-
cootion of body weight ga1n andareduced’ consuﬁptzcn of”
'}foad. These effects were not - detectabte at S gpm.

—, The pr1nc1nat ct1n1ccfnem1cQL chdnges detected ﬁOﬂhr!ﬁFd o .
a-decreass, which was related to the concentration, din the = -

~figures for total protein, album1n and, in-particular;

"7ﬁ1*g obul1n. “This-effect of the testosubstance Was agrei'x'

~pronounced in the female than in the male rats, and Was
‘.generally more pronounced in“the . blood samples takeﬁ'iﬁ
“.the middle of the test period than at_ its end. At th ,
“Lowest concentrat?on of S ppm, these fxqures Ware Cﬁdnqvé

':wsxgn1f1cantly ‘only in the female animals. A decrﬂasﬁ'iﬁ' 

- the fxgurps for- hrtatinwne, yrea and potassium Was sgain.
. more ‘pronounced ia the female-animals. S:gn}ficanz budﬁ?ﬁ
dn the creat1n1ne and urea figures in the ptasma -of the
,j¢femate rats were detectable:in the second- hat‘"of the ‘tes
“period down to the ‘Lowest concentration of S Qﬁf. Tﬁg
changes were concen»ratxon dependent._‘é : :




:'ptaaelet QQUﬁtﬁ., In thg white b;agd g:ciurs b
Stest groups, a; marginai,incredgg
s (1nfL3mmatnry pro;esses) wag dpticted iﬂ a fgs 3“,

'[frwith the exception ef the abaatute Liver gﬁigﬁt
~ male. an!mats An the 15 ppm. test. group, the. gﬁvﬁigt#' .
oorelative Liver weights Were very - hagn iﬁ QQ{% gﬁiﬁﬂ da zég*r
'115 ppm and LS ppm test areupaiﬂ', = S

T The animats a the 15 ppm and 45 me tust graug;rgefﬁ
“found _teo Have. centrcvacinar enlafgnnévt of ﬁéﬁéiﬁfy??§
'Chypertrcphy) toqether with” foci,- with distingt- FQ@&@“"*
ardesy of atypical hepatocytes, Whose ‘morpholoay sub=
stantially resembled the "foci and areas of celtular .
alteration' descrabed An the Br1t1 hoand American
o titerature. : , S T
7Inflammatory processes (rh1n1t1s) uere dﬁte’t&d én the
nasal mucous membranes ~in all testogroups which: r€f§‘¥14
,Wadm1n1stra*§vn of the ~~st substance. The olfactory spi= = -
“thelium in th2. test grusps exposed to 5 ppa = 45 porn showusid
jconcentrat1en~dependent changes in. the torm of észziei%éi'"
“flattening. (atrophy), and .the respxrarory epitheltie 0 0w
Tirghowed cancenfrat1on dependenz chanqen inthe form gf o
',,hyperpla;xa, B

Tak1ng alt the findings. 1nto account 3n the ‘asse as*éﬁ;fa
—;resutts -in the fottow1ng picture;,1 s
. Under the chosen test cond1t1ons, nultaple inﬁai&tiéﬁ sf o
'TN~v1nyL 2= pyrrot1done by rats caused, at the h:ghes¥ tuﬁ~,7
centration- (120 ppm), severe Liver changes,rnecroies [2% SR
-} -.the nasal mucosa and 2 generat1zed hemorrhagic d!a’hészﬁf L
1 and led to the death of most of the animals WITHIn. S days.
“At--lower: concentrat1cns,**here were also cbaﬁgés 16 thE SR
liver (15=45 ppm) -and nasal mucosa (5-45 ppm).  Tha histge o
l-pathology showed both" centro*ac:nar ‘hypertrophy of" Fﬁga{ﬂu R
»}cytes and the occurrence of focai atteratxan of . S




o 1ngty grtxve aﬂd aBnSTCfVE nasgt aUgaﬁa;;
;tive&y easwly reVerﬁibLe. ST '

‘ Under1theichcseﬂ tert'cnndziiéﬁ‘r thg “no aé#ﬁrgs
Level for rats was at.concentrations <5 pom.

-5 ppm. the only changes deteéctable were fhose.

typical of animale which breathe through thﬁ,’
,reversible, to ‘the nasal mucosa and, only’ 3 ;
rats, dysproreinema and,reductaenr‘;n cfeai1ﬁ3ne,’
and potassium. T S

A test with a Lower concentration (1 ppm) 93 rsni
Jinorder o . establish s cLear ‘no-adverse. et‘é;z Lév
r{N vznytpyrroL1done 1n rats- on eyposure by ¢ﬁﬁaia§}w




: ‘Tabsécut;\,,b@y
'fff;male'ahd

”7 re{ative ergan weight STy
= male and female aﬁinata in,r,}:_f
test Qroups O, 1 and 2

' ijansolute ‘body " and. organ uﬁvqnts'f'
~male-and female animals 1n
rest groups 21 and k

,}reiat1ve organ: %P?thS'{i; 
~o= male and female animals in
ciltest grpups'01,§nd,§.: '

1;GROS§ PATHOLOGICAL FleINGS

';male and femaLe an1mats :

 :_HISTOPA|HOLOGICAL annxucs

naLe and femala anxmats,

The 1nd1v1duat vaLues and f1nd1ngé,are to ﬁé‘tcﬁné Ve
part C of the TabLes (VoLume II).V" ' i S




‘traticn ;Qf_§é$t $Ube3ﬂGE¢,8ﬁd;

' 2}5"§ubchkoﬁic" f\ndiﬂga after inha'atxaﬁ oi Ihﬁ ge%’

ataﬁca for 3 month&.,‘7i

" The fiﬁdvuga 1n tes: groups 0 (coﬁt}dt B apm?, 1 €?§i'}

iiippm) and 2 (45 ppm) be&onq 1n the Latter categarv.; Téeiffii

'T,are deatt thh together w1th the findznqs zn “thes :g;t

afgroups 01 (controL,= 0 ppm) and A (5*ppm) which ﬂéfé'§i ;?i5
;Vlater addit1on to: establ1sh a no adver;e effﬂﬂt ivvs{

::after the eL1m1nat1on of lﬁst group 3 (120 ppm)

Only gross*pathotoc1cal exam1nation 3, 'hé:éniﬁais—iﬁftas

'test group at Lhe highest concentrat1on (120 pos) Showed

fa:anaes wh1ch ch be. attributed to the tesr Fubs égge;

',"The mﬁjorwty of these anxmaLs were CauhECtj,; hau'gééi 55255'7”"

l,,pose ‘tissue to varying extents and had erosions, some ot
'5uh1ch were bleeding apd sone not, and WU'QQ?; hcﬁbéfﬂéqéii; 
'f1n the stomach,,wh1ch ip some cases had. 1npreqv ted znr’r"
;7chyme in the. snaltr1nte$tihe with,btood CThus man’ ‘of th
Tfanimals presented the appearance af hypovatenic'ansﬁééf
:f;(TabL} 80).7 One an1mat (hcc,ﬁo) was founﬂ f§ &1 haggrérr

ffyhehbnhhag}q &ffus]on in the abdom1naL cavxtxca

i"TherﬁﬁstobathBLogy,of tﬁefchadgﬁé 9n the svenacﬁish

’Vathotog1caL

d athes1s uere atso




1on‘gf7the tiver parenahyma'with,tréqs'
_dy%tropny (Tabte 81),j'

L—jAncther g(osq #ind1ng roLared Lo thﬁ tF§£ s”ﬁ%idﬁ 'iﬁE
'7fe9t;qroup % was_ that ‘the. adrendts appgarea 1o be éngarq&3,
':and, depend1ng on the blood content, s e ssmez:me;’pa S
1»and acmetxmes dark r ad LTE»LE 81), Thc n1stapath %gqégaii7'
'5agpearanﬁeiof;the adrenaticcrtcxr<rg§1e 93) ﬁuS €h3ra§°' £

téf%ied:by'hﬁﬁébeﬁia, éﬁaiirhéhorrhagés Qr necrotic BF§”€ 1>7
'ceeses (mutt1focaL s1ngte cekl necroses or dystfﬁghyl,_]*5
Becauue these aninals were not atua;s in a‘;afiéfé§§é§sz"°x

“state, it wdas not always possible to dxstanu 55553;7"

';'mobtém fromrwntravztaLithanges,renpecxa;&y in: t S organ, -

S The l1p1d oeptht1on in‘tﬁej:e(&srbfrthé adténaL':éfiéi??gﬁf
"1nxerpreted as ‘a non- SDEu1f1C ﬂkpréggiad;gf'aﬁuté igt§z€j
cat1on dnd 1ttustrates the prenorta! h@bﬁl?bétiﬁnfg§fz§gzﬂ:
final reserves”. There 1% iailar relation iur}%ér
'h1stopnthatogwcal fﬂndingq of: CCLL d&pie'lan i e!!r,,,
1spleen,f,nqu¢:ana hane marrow (Tables 91 an 92) érﬁ'ihér

'r,hypefemia;inrthe major parench/ma ;rwrculator; c n:,z?’zéf

:tioﬁb” “They, togethe‘ with th» developnent u? jéﬁ33§n 
tha submucosarof thn'trachea and the coof ;f the iﬂﬂﬂ ;,
 (Tabtea 86 and 87); are paft nr the p1cture of acute shu
orrtﬁcrmanxfestat10n of a generalradéatat1oh é?sﬁrsr
it.was catled by SELYE (9) On ‘the. other haau, '
’rflﬁance of the yetlouxsh green d1>cotcraf10n af

sue. cetls Jn th' ste(nat bonnrmarrcw, gh%ﬁ&




'Qefé acfi

ta 83)

fjdﬁﬁﬂﬁ 80

, f: frgm the bgdy and organ. U?iqn! P uﬁz ﬁxsﬁfé -
determ1ned onLy in grou&& D (D pgm); 1 (13 ﬁaﬂ}, 2 {&;"’

s pm} and the twe te c groups uhich sere 3 Laraﬁrsadz,*grrg}
_‘f 01 (Q ppm) and 4 (5 ppm;, that ‘both sexss §a te*t fouy"*
‘ff\ (15 ppm) and above had A hithy Jiqnxfs ARt {3 }j

ance tevel), conuentratiﬁn*dependeﬂt reduction in

weislit by up to about 16% ccmpared with’ the ‘zentrgiso

1if’n:4~s 72 and 75).7 In- paratlei u!th thas iﬁsré g%;élsééj

o CTQR: in the absotute heart and b?aiﬁ welahts Yngraup 2o

(&5 ppm) Mhich were more stat1st1cdlly ;1qa1%sr' Lo tar
';the femalgran1maLs than'for,;he:maLe'qnjmqtsr(ig Vﬁ;iéﬁf 7
1,§ighificénce:tevét) An'ihCréaqe”iﬁ the’fétatiyeruﬁi;ﬁgéf
,:pf \hese orqans Was’ fcund at and above 15.ppn (T;a,e§ ?;

Tand ?5), whxch appeared to be nore pronoun;ﬁﬁ'in,thﬁ'gaéé

: an1mals than 1n'the female aq1mat: and af?ezted'hogh,ﬁrgéﬁa :
in the male rats. Ih?cbntrhét; the: feﬁaie'aniﬁaigigﬁéggéisr'
7stwght 1ncrease in vweight only for the relative braia. e

'“} ”uexght at and above 15 ppm (SZ;S}gn1chéhcéViavé{},r

:The effect on’ these organ ue1qht parameters ﬁay vsitrgé"

fCaused hv the reduct1on 40 body ws*gnt, ssnce in 5

state the. amounts of reserves, apart frcnrustﬂr,,ah ff':%szg7

two organs can make . available ‘are - zero (braas)'ﬁr mindm

“Cheart). Accordxngty,'noth1ng rptevanc uas ?sun% g i
“rm1croscopy of these organs. B



:7, ﬁo gross-

u?=:jpathology tr have any partxcular biQLOﬂtC&L rﬁlavanre'

'H@gﬂvér, %ﬁé;[;,

ncentration*effert retation wa ,5ezéz§ahiw 2§£

Was unaffected in eech 1nstaﬂce; énﬁ zhérg'

Qathalog1cal or h1sfspathcloqicat fﬁﬁﬂg#f wh : :
 n1ght evﬂ!ain the increade in ueight,—fhe Chaﬁﬁﬁ in: tﬁﬁjf_;

' ;k%dney welight does noi appear from: the vieugaiﬁt ﬁ*”

*'f[Tha s1tuation Was qu:te dsfferevt uath the t:var 4e:sn«§.,f

:,There was an 1ncrease in: the absexute wuwahzs 3n :“e *sﬂ,,l’

E,f‘aLe an1mals, which was staght (5 31qn1f1;an;ﬂ Level)”

’hest group 1. (15 opmy and prmnounced (12 hﬁqﬁlf%caz;éfrrr
'itevel; in test group 2 (45 ppm). For “the ﬁatg razs, taﬁ
'iabsolute Llwer we1ght was stightly ra1sed in test group-

2, but there was already a detectable trend 1nrfe§z,,f7
~,group 1 There uas a great 1ncrease (1% S‘gﬂ}f!ﬁﬂﬂiﬂ

-Vtevei) 1n the relat1ve Liver. ﬂe1gh*— in notn seres zv'zﬁgge

'f,two test groups, the 1ncrease be ng’ anou: 32! Guer Lig

'Vcentrols for the maLe aa1maLs in thy 4 ppﬁ test gr&gprss

;; :uS much as about 40? for the female rats (Tab{es 74 aﬁ* 25

*;The 1ncreas 1n ue1ght was attr1butabte tc an gﬁt;rﬂgﬁgr,

'45 ppm) and 3 (120 ppm), uhereas thzs uas de{ﬁc:aﬁie

,jof hepatocytesf whlch part1cutarty affected ‘the. cpnzrﬁ~'77,-"

areas ‘and was. espec1ally pronounced R 1 tést arggp?r?'”




ive »ett damagg uere ﬂetectabie gn'tinﬁt'?¥ggséfa7

capy 1n test graups 1 and 2a Gn ihn'gsntrary,,iij

B uere additional,;grmattnns,*yith ifﬁ{!ﬁ'i,ééf?;ﬂ"
gins, ‘of entarged hepatocyte whose c;téﬁtssm x:f" B

cases nyérnpic and opticatty virtually tréﬁﬁﬁéreﬁt :
- }: scme cases Posinoph1iic and uwth a clgudy 3truczgr ,:ﬁﬁé
uhese Auclei’ were. eﬁlarged, and in 59me cases ﬁfﬁﬂt*hfﬂ' N

matin ’1nside uhiah one or more targe' gggedts wWary g

w

rtectable.— Atypical aiant nucte1 or" bi;aéﬁe aytgséa £ 14
found in a few foci., The morphology of these foct mggizgg:’
fsame as the'“foc1 and areas of ceLLuLar attrrﬂtsaa e

S cmbed by STEWART (9) ang they were tound in all Lobute

areas (central, 1ntermed1ate cr pe rtanerat) or, P;cﬁriaiig

-y

in the 45 ppm test group, had enlarged beyond. fhﬁ:i:hﬁiﬁﬁ;'
Both the number and the size. uere cLearly rﬁiatﬁd to §§§j "f'

concentrat1on (TabLe 88

E S1nce f1xat1on uas rout1nely carr1ed eut wazh aﬂuvﬁj‘
forma{dehyde sotut1cﬁ, it was not passxble ts dpteri
gLycogen u51ng Best' s carm1ne. Houever, uszng the PA&“'fgf o

'react1on on *he formdtwn f1xed mater1ai shaaed sarp we 3il

,,.m
S

p051t1ve reactxons, and these appeared to be nare ?rgqufn*{

V,and 1ntense in the hepatocytes in: tne focx uﬁxch aéfe ?é@a:'i

descr1bed than in: the surroundxng parenchyna gr;,a zn
l1vers @f the controL an1maLs. chever, 1t ‘Was qst g_,

s1bLe to quantwfy tne resutt of the PeoCtYOR.ﬁ—W



F%g. 4, 5 1) wav'ftattened 1ﬁ ﬁany aDTM&lériﬁ lﬁﬁi

and 2 (&5 ppm) this type of EDTuheiIUﬁ ?n igvei !
hyperplas1a uhose intensity 1nrreagpd as éffuﬁngaﬁb
“concentration (Tdble 84)ﬁ There wa's flat ﬁﬂ]%j (atro;

f'of the olfactory eplthetaum at levets II tQ 1y (Tcg
to,86) in test groups 1, 2,3 aﬂﬁ'6.  It Wad 'ﬂevﬁi
over larger areas 1n the 120 ppm- test graun zhaﬁriﬁj :
other test groups, and there uere superirﬁggeﬁ ﬁegr;
of the oLfactory epwthel1um wh ch extendeﬂ down;a
basaL ceLl tayer., The Latter was fcund gﬁiy in {ﬁg:j
group exposed to a’ concentrat1on of 120 ppm sf !ﬁﬂ‘f'
substance.' There was a detectabtp 1n€rease inothe &
quency of atrophy u1th the concent’atian. Qri Gﬁf_%%i%ééirr;r
(No.,53) in.the tuo controt groups showed sttah: féégél';”

";Latrophy of the oLfactory ep1thetium,

The "focal proL1ferat on of the basa"cet{s of
tory epxthetlum"‘descr1bed An [eveis II te 1v ss :
probably a- general repaar ﬂrocess. Th? tatter gs;

found 1n aLL Leve!s in the control anlnals, bu!rtlg5tf




:iﬁcunced §n the anaﬁaig iﬁ thé 120 L
,170ﬂty one. contrcl animaL (Ho. 83) had slight 1rf3ﬂ§*%:)
: 'ith1s undertines the fact that these finﬁiﬂq* Were ;sgsggaj
';~Trelated to the test: suhstanve. S e

'iiALt the other gross pathelcgacal cr hzstaﬁafnsiégéz§**’

' f1nd1ngs Listed 1n Tabtes 80 to 9% are. s&rﬁtfi
hr ‘are’ f1nd1ngs caused by the sacrxficp, anﬁ {Fey]:*

Qfevident causaL connectaﬂn u1th the 1nhatﬁd t?rglrc

'f;'0n the bas1s of the reSuLts of the prﬁsvnzrfdvésif;;;’lf
Gt can be sa1d that adm1nistrat1on of H~- vzryz 2»;

T:done by 1nhaLat1on in cgncentra‘xoncict 5 esﬁ,bfﬂ,;

'ffor 3 months caused 1nftanmatory changes cf
Coerity in the nasal cav1ty as welt as a;rar?v Q‘,,
70Lfactory ep1thel1um and hyperptasaa of 'he re&f

”ep1tnel1um, Bothrthe number and the lntéﬂat'

ear[1er tPStS oa othsr iest




s 'fra’g AR "r'?; '(9 ) ;

'}jFrom thﬁ viewpeint ef patholcgy, the no aQVﬁrﬁe ﬁffgctfl
'*Levet in th1s test uas at a cancen*rat1on

Qf fsét sub~
f[stance beLcu 5 ppm. ’
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