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Fate of ['*C]Vinyl Chloride following Inhalation
Exposure in Rats'

P. G. WATANABE, G. R. McGowan, E. O. MADRID, AND P. ). GEHRING
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Fate of ['*C]Viny! Chloride Following Inhalation Exposure in Rats,
WaTtanase, P. G., McGowan, G. R., Maprip, E. O., Axp GEHRING,
P. J. (1976). Toxicol. Appl. Pharinacol. 37, 49-59. Inhalation exposure to :
vinyl chloride (VC) has been shown to be carcinogenic in rats and man. It is y
important in assessing the toxicological potential of inhaled VC to under-
stand the disposition of VC in the body. Therefore, the objective of the

present study was to determine the fate of inhaled ["*C]VC at different *
exposure concentrations in rats. Male rats were exposed to 10 or 1000 ppm 3
['*CIVC for 6 hr and the routes and rates of elimination of '*C activity 4
were followed for 72 hr after termination of exposure. Following exposure ’
to 10 ppm of VC, urinary '*C activity and expired VC comprised 68 and 5

29, respectively, of the recovered radioactivity. After exposure to 1000 ppm
of VC, the proportion of the radioactivity in the urine decreased while
that expired as VC increased representing 56 and 127, respectively, The

1}
patiern of pulmonary elimination of VC per se was described by similar ﬁ
apparent first-order kinctics following 10 or 1000 ppm with respective :H

half-lives of 20.4 and 22.4 min. The elimination of '*C activity in the
urine o¢curred in accordance with a two-exponential equation; the half-
tives for the initial phase of excretion were 4.6 and 4.1 hr following 10 and
1000 ppm, respectively. The percent of the recovered "*C activity remaining

in the carcass after 72 hr was 14 and 159 at the respective low and high *
exposure level. VC per se was not found in tissues. The urinary "C activity ;
was separated by high pressure liquid chromatography into three major ;

metabolites corresponding to N-acetyl-S-(2-hydroxyethylcysteine, thiodi-
glycolic acid. and a third unidentified metabolite. The proportions of the
urinary metabolites were not markedly influenced by the exposure magni-
tude. The fate of inhaled ["*CIVC was shown to be dose-dependent : this is '
consistent with previous studies on the fate of VC following ingestion as

well as inhalation. }
Inhalation exposure to vinyl chloride (VC) has been shown to be carcinogenic in rats i
(Maltoni and Lefemine, 1974) and in man (Creech and Johnson, 1974; Tabershaw and f
Cooper, 1974). Preliminary studies on the fate of inhaled VC (Hefner et al,, 1975) 1
indicated that VC was metabolized in part to polar products which were excreted in I}
the urine. By using kinetic parameters and inhibitors of drug metabolism it was shown f‘ﬁ
that the fate of VC was dependent on the magnitude of exposure, Also, the data led to ‘%
! This study was funded by the companies supporting the vinyl chloride projects being administered ,,!
by the Manufacturing Chemists Association, Washington, D.C, ‘ ‘
Conyright 7 1976 by Academic Press, Inc, 49 ’,;
AH nights of reproduction in any fotm reserved,
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C1S 75-1929 Ordor of 20 Novembar 1974 to supplomaont the list of
processes requinng special medicat supervision tanie du 20 novem
bre 1874 complitan( {3 kste dos travauk Rccossitant une survenlancs mede
cale spicale). Journal aftioe! G I Rérubhove francaise, Pans France, 30
Nov. 1974, Vol 106 Ko 2E0.p 11979 un French)

The item "prozesses for the polymensauon of vinvi chlonde” is added to the
fist ot protesses requinng specril medical supervision 1n the schedule ap
pended 10 the Ocder of 22 June 1970, [ B

Ci1S 75-1920 A recommended standard: An identification system
for occupationally hazardous materials. HEW  Publication
NotHI0SH75- 126, Nanonal Institute tor Qccupationat Salety and Health
Post Otfice Building, Cincinnaty, Otuo 45202, USA, 1974, 63p. 30 ref. (in Eng-
fish)

Recommendations following the quidelines laid down in the Otcupatinnal
Safety and Hea'th Act 1970, destoned for the ramd determination of hazard
from exposure to matenals found in the workolace. Scctions are devoted to
the scope, objactive, basis and components of the recommended dentifica-
tion system for labcling hazasdous materials, snd the use of posters. tabels
(fettering. colours, etc.) and szlotv data sheets. A glossary of terms, tables of
suggested label wording (health hazards. fire hazards, reactmwty and explo-
sive hazards, frst aid waste disposall, etc. are appended., D368
CIS 76- 1931 ehavioral toxicology ~ Early detection of occupa-
tional . HEWW Publication No /RIGSH) 74-126. Natonal Instricte for
Occupauonat Se!etv and Health, Fost Office Building, Cincinnan, Ohio 45202
Supcniniendent of Documents, Government Printing Office, VWashington, D.C.
20402, USA, 1874, 507p. llus. 464 rel. Puce: US-57.45. in English)

Sections of the 1970 OSH Act emphasise the need 10 include behavioural fac-
tors in examiung problemns of occupational safety and hea'th, and to develop
new methods in handung these probiems This book records trie proceedings
of the Behavioural Toxicity Wotkshop beld in Cincinnati on 24-23 June 1873,
After an introduciory session (behavicural toxizology in the aevelonment of
threshold imit values, research proprammes. etc.). the vanous sessions dea!
with the {ollovaing themes: worker exposure to solvents lanzesthetics, car-
bon disulfide. \nchioroctnviene, methylene chlonde, carbon menoxigel” pestr
cides; meatals (marcury. lead and otner polvvalent cations, methvl mercury!;
tovic pages irctants odenrs alonhol and effets of diun resctiens: cemons-
trations (comrolmd environment chamber, test battenes. €ic.): overview
{developrmizni of behavioursl WGncology in the USA_ use of congittoned redlox
methods in Soviet research, ete). 097 H

€18 755232 Larcinogenicity vinvl chloride -~ biterature survey
{Action canceronene du chioture de Ve Thograohique). Cavigr
neaux A, More! C. Catuers de notes aocurnenlalres - Sécurrie et hvotene du
vravail Paris, France, 2nd quarter 1875, No.79, Note No.856-78-75, p.201-
205.93 ref, (in French)

Briet survey of the historical backaround to present-day knowledae and
awareness of the loxicty of vinyi chithoe monomer (VCI), the carcinogenicr
ty of which has been demonstrated by anmal expenments and cbserved
zases of workers chazocd in Cizaning ot polymensation autoctaves, the first
of which date from Jan. 1974, Ftom companson of VO vath more hughly car-
cinogemc substances. a sale TLV would {ali between 25 2nd 10ppm.

03932

Cis 74@‘5\131( lous chemical reactions - 29. Lithium (Réactions
ch»m:qx}"\—dﬂﬂnmusct - 29. Lhum), Lelew 3. Cahiors de notes documen-
taires - Sccunits of byaéne du travail, Patis, France, 2nd quarter 1875, No.79,
Kol No 851-79-75, p.263-264. (In brench)

Erumeration and description of the possible reactions betwaeen hthium and
13 substances {otpanic and morganic). The references used are quoted for
cachreacton n927)

Cis 7.;1SBDHarnrdous chemical reactions - 30, Sodinm and sodi-
um-~potineitdm aloys (Reacuons ¢hmuques danpercuses = 30, Sodium et
slhapes sodum-porassium), Lelew 3. Catuns de noies documentanes - Se-
cuntd of Inoicne du travai, Pans. France, 2nd quarier 1975, No.79, Note
Na.852-79-75, p.265-270.lin french)

Enumcration and description of the possible reactions of sodwm and sodi-
um-=potasswin dlioys with B0 subsiances or grouns of substances (organk
and incrgmc). The references used sre quoted for each reaction, 03935

CIS 75-1835 Chlarine (Klod Veiledning n.7, Duectorate of Labotr Inspee-
tion (Deehtorinet tor mbemdstizynet), Postboks 8103, Osle-Dep., Nonvay,
Sep 1974, 7p. Grovs, tin Norwegnan

Ditectives Tor ¥he: saln hundbng wanspon and stotne of chlotinet chenucal
ond physaical propeities: toae ety personal proteChve caumpmont; fast
aul; pdvire o sate wanbing mcthia s with (honne: 1esting ol ceepratng,
enfoty mensures for poud bans g mnd storaae of Chtonine: duectives fur wa
1 ehhaneatny faetaeesy Lieann anel cate e Sen e atomn and wodhang

CI575-1830 Cleanina with trichloroethylone thenscarbod med triklo
retylent Vedege nger 8 Directorate of Labour inspection (Direktoratet for ar
bedstitssnetr, Fostboks B103. Oslo-Dep., Norway. Sep 1974, 3p. Graus. (in
Narweganl

Regulatons issued under the Workers Protecton Act of 1956 laying down
rutes for the use ef trichigroetmviene: properiics: 1ot eftects: fre harards:
enclosure of cieaning plant: mechanical venbilation: sk protecuon; gas fre
ewng of deaning plant belore repars, mainienance of inspection: fire preven-
ton. D405

C1S 750192 DMethylenebisiZchloroanilineIMBOCA): A now
chemical carcinogen Mellens-pis-o-cloroanihing (KMBOTA) un nuove
canceroneno charxcol. Bentaznu P.A. Medicina del lavorp, hilang, (taly, Mar.-
Agx. 1875, Vol.oa. ko.2. p B 1-84. 15 rel. (In hahan!

Methvienebisf2-chioroanihinel 5s used as a catatyser in the nolvaddition of po-
hrutethanes. This stcle reters to vanous investigations which have cemaons-
trated the toucty and carcinogen:Gity tparticulanty wvoiving the hver of this
substance. ano its tendency 10 b2 absorbed by the skun. Its carcinogemcity ts
confirmed not onv by arvmail expenments but a!so by tumours observed n
workers exposed & this substance in the chemical industry. Recommended
safety measures: replazement of methylenebus(2-chioroaniline! by a harm-
less or less touc substance; safetv engineenng and ndustnal hygrene: wear-
ing of respirators and protecuve clothing: medical superision. D4016)

CIS75-1838 A charcoal sampling method and a gas chromatogra-
phic analytical procedure for carbon disulflide. McCammon C5.
Quinn P.M.. Kupet R E. Amerncan Ingustnal Hymene Association Journal, Ak-
ron, USA, Aug. 1975, Vol35. No B, p.6 18-625. thus. B ref. (In Englishi

A test method for samphing and analysing samples for carbon disulfide (CS2*
is descnbed C32was adsorbed on charcoal tubes, etuted witn benzene. and
determned wath a gas chrcmatograph equippes with a sultur fizme protome
tne detector. The sensitvity of tne method was 1ug Tne tubes were aisc
tested for brezkthrough volumes, sample stability, and the efiect of arr wrans
port and temperaaxe changes, DasHE

Ci575-1532 Absorption, distribution and exctretion of terephthal-
ic acid and dimethyl terephthalate. Mofint AE., Clarv J. Lews T.R
Biznck M.D.. Ferone V B. Amenican Ingustnal Hypiene Associzion Joume'
Akron US& Ays Y75 Vel 38 NoR pH33-F4Y Thref (in Enobem

Sructural formulze and phvsical and chemical properuss of terechthalic aci-
{TA) and dimethy! terephthalate (DMTL. Hadiotracer studies i talons an
rats using C+14-khel ed TA and DIAT showed: (1) rapid apsorpton and €
cretion of DA &4 DMT wathout evidence of tssue accumulztion on sngle €
repeated oral and wntratracheal agministrztion: (2) mo skn rntauon gHer s
¢le or repeated dzmna! apoiication. and no significant shin abscroton of T4
{31 recovery of 11-13% of the tsingle or repeates’ cutancous ooses fror
unng and f2eces wihin 10 days: (4§ no storificant ebsorotion of TA 2iter oo
lar instibiation; (3 3% excretion of a single ozular dase of DT, vatn no ev
dence of tissus axumulaiion ot eye damage. TA end DIViT thus appeared @
be rapidly absorbed and excreted without significant accumuiauon in the us:
ves. 0404}

Cis7 -1940\ﬁt(: silica 8i0z. Analtical puides American InZustrial ¥
priene AStoostion, Akron. American Industnal Hvovene Associaton Jour:
Akron, USA, Aug 1275, Vol 38, No.6. p.642-645. 13 rct. iin Enzish)

Principle, method of cotlection, interlerences, special teagents and equ
ment. 13000, senstwvity nd 2ccuracy are detaled for the X-rav didfftacuon,
frarec spestioscopy, and colenmetric methods for determineny free sib:
vath brief commans. 04028

CIS75-1841 Measurement of liver-cadmium concentrations inp
tients and industrial workers by neutron-acuvation analysis, h
vey T.C. Mcletan 5. Thomas B.J, Fremin JH The Lancct London, Unt
Kinpdom, 7 Juns 1375, Vol 1. No.7918, p 1269-1272. liius. 37 tel. lin Er
tish)

Description of & new, tapid. non-gurgical 1echnigue 1or mpanusing tissue ¢
musm concenterons in the fiver in wiveh the speailic channss produceo
irrackztion with reulrons are analysed Studies in 4 mien with known or &
pecied povsomny showed very high bver cadnwwm fevefs of 35-200
{non- expoascd staccts 501 Oppmt, snd Abese ate compared with uiing £a¢
um concentrations 1n a table lthere was hittle corretation) Tne ragiation d
used in chnicat stad:es was 0.1- 1.0rem and the detection bt of cadm
was LOppr Shavt Lterawre rewew of pathology of c1dmmm paxsonmng |
ther studics e planned. 010

C1S 75-1542 Tho minimal oral1osicity lovel for mevinphos Inme»
Rudor JA, Puek £J0 Swader I Toucelogy ead Appvied favmaco!
Hew York, USA Ape. 1975, Vol 32, No 1, p.07~100 litus. 4 rel (n Englsh!

To deiermae 1w sule cxposure level tor prpanophosphate intecuzida, nn
phas {7-ca homedony- V- meity hany! dunetind phosphairy was fud 1w
man volunteers e 30 davs. The depieszion of cholinisterase ecinity
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