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Latther PJ

M.R.C. Toxicology Unit, Clinical Sa2ction, St. Bartholeomeu's
Hosp., Londoan, England

TOXICOLCGICAL ASPECTS QF THE AIR WE BREATHE.

CARC/79/07083

Proceadings of tha 1lst International Congress on Toxicology:
Toxicology as a Prediclive Sciancz, hald in Toronto, Canada, 30
March- 2 April 1977. Plaa GL, Duncan WA, a2d. MN2w York, Academic
Prz23zs, Inc., 670 pp.y 1973.

ENG

Toxicological evaluatioms of air pollutants, expacially in the
iitad Kingdom, are reviazwad. Sincz passage of The Clazn Air Act
{19561y a saries of studi=s suggasts thal The concanlration of
benzolalpyrana (BP) in th2 air is 1710 of what it was 25 yr ago.
Thare ara also signs that tha urban 2xca2ss of lung cancer is
dzclining. An association has baen found batusan sccupalien in or
rasidanca n2ar asbestos works and plaural masothelicema. Thare i3z
avidanca thatl exposure nz22d ba only minuta and that thz rasulting
tumers way not ba clinically manifast for up to 40 vr. Urban air
contains wany walals in frace ameunts, gsom2 of which bhave ba2eon
associated with cancer awmong occupalienal groups, =g, nickals,
chromium, and baryllium. Cencern sbout pollution of tha cemmunal
air by industrial carcinogans has alio bean stimulatad by the
induction of angioszarcoma in werkzrs using vinyl chleride
menowar . Carbon wonoxide exarts dalalarious eff2cls on th2 CMS
and cardiovascular systam, The effecls of high dose of lead in
adults and childran are wall-lknown, but thare is conflicting
evidance aboul Tha subclinical aifacts of body burdans 7orwarly
thought to ba insignificant. (49 Rafs)

Kline SA ; Solomen JJ ; Van Duuren BL

Lab., Organic Chawmistry and Carcinegonesis, Inst., Environmantal
Madicinz, M2w York Univ. Maedical Cantor, Maw York, NY, 10016
STHTHESIS AND REACTIGMS OF CHLOROALXKEMNE EPOXIDES.

ICR3/79/29738
J 0ig Chaw; 43(18):3596-3600 1978
ENG

The chloroalkan2 epoxidas, vinyl chlerida oxida (1),
trichloreathylene oxide (2), tztrachloroathylanz oxide (3), cis-
and trans-1-chlorooropans oxida (4 z=nd 5), and cis- and
trans-1,3-dichlorcpropena oxtda (6 asd 7)), wara synthasizad from
thair respactiva chloreoalkanes via e)thar aulooxvganation (in Tha
casa of 2 and 3) or m-chloroparbanzalc acid oxidation (1n tha
¢os2 of 1 and 4-7), Dichlorobanzenas was a bypreduct 1n tha
svnthasts of both 6 and 7. In the cas2 of 6, 113 formalicon 1as
dat2rminad {o bz a resull of bimolz2cular raaction invelving an
intazrmadiata in tha synthesis of 6. Kinzlics of hydrolwsis at pH
7.4 and 37 C wzrz2 datarminad for coucounds 2-7. KEinalics of
tharual dacorpestition 1n dilute hvdroczarbon soln wvera datarntned
fer conpounds 2, 4, 5, and 7. Tha hudrolystis and tharwolysis
ratas are discussed with raspect 1o struclura and wachantsn of
produc! farmation. (Author absiract) (21 Rafs)




Zc¢88el S®H

00005730
VINYL CHLORIDE

= Slevenson J } Tawburro CH

- Cangar Cantar, Univ. Louisville Sch. Madicinez, Llouisvilla, KY,
40201
EDUCATIONAL PROGRAMS IN IMNDUSTRIAL-CAHCER DETECTICON AND
FREVENTION.
ICDB/79/29591
Praveniion and Oztection of Cancer. Part I. Pravention. Vol. 2,
Etiology-Pravention Mathods. Proczedings of the Third
Internalional Svuposium on D2taclien and Pravention of Cancer
hald 256 Ap-mil - 1 May 1976 Mau York NY, Niaburgs HE, ed.Mau York,
Harczal Dskkar, Inc., 2402 pp., 1973.
ENG
A systam of 2ducatiomal programs for industrial camcer datzelion
and prevantion is outlinad, and the effacts of thase programz on
vinyl chlorid2 industrial workers is reviewsd. The program should
include emploves aducation on chemicals, safzty programs, madical
scraaning crograms, 2ffects of s2li-destructivae lifa stylas end
zpacific disaases, and corporalz-managamant, industrial madical
personnal and communily sducation. In iwplawenling the program,
tha laval of educational nzads and tha gase with which the
infermation can ba comarehandad should b2 constdarad. Baforz ths
program was initialad inm a vinyl chloride plant, tha voluntary
participatien was 67% in a radiological scraaning (don2 at a
hospitall and 954 1n a2 biochamical screaning preqgram (dona at the
plant). Aftar the aducatiomal program, participation was over 872
for both secraaning programs. Parlicipation in tha history and
phystcal examination program, for which thera was no educallonal
brochura availzble, rosa from 53Z o cnly 727 in tha sanz pariod
of ltima. Radasign of aducational programs for small group
discussions locatad oulsida tha plant at wmorz accassible
locations resultad in greatar alfendanca. (7 Rafs)

Greenbarg RA | Tawburro CH ; Kupchalla CE

Cancer Canter, Waiv. Louisvilla, Lleuisvilla, KY

A FROSFECTIVE MEDICAL SURVEILLANCE FROGRAM FCR THE DETECTION AND
PREVEHTICH OF INDUSTRIALLY RELATED CAMCER.

ICDB/79/29579

Pravention and Dataction of Cancar. Part I. Pravention. Vol. 2.
Eliologqy=-Pravantion Mathods. Procoedings of thnz Third
Intarnational Symposium on Dataction and Prevantion of Cancer
hald 26 April - 1 May 1976 Hauw York MY, MNisburgs HE, ed.Hau York,
Harcel Dzkkar, Inc., 2402 pp., 1978.

ENG

A wadical surveillanca svstam undar davalopmant for a chewical
plent 1A Louisvilla, KEY, i3 dozcribad. Tha aim of tha suslaowm 1§
To d2lact =arlv occupational disaass 1n a uwork force of about
1,200 a2wplovaas esuxpasad 1n varyving dagraess lo a Known carcinagan,
vinyl chloridz. Tha madical survatllanca systewn Vs composad of
feur ordarad levels of sereaning, 2ach of which Tands to tworove
Total preciston, bul at am ever 1ncreasing cost and compla« iy,
Jeb clsssificalion codas, zmployaz work histerias, the ranking of
chamtcal evxposura, and daveloprant of 2wpesura Indtcas all
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contribute to this systam. Tha haalth of ewployees is monitored
through amnual and sami-annual physical examinalicns and through
sami-annual and quarterly screening tests. Tha screening lests
will be evaluated in terms of their usefulness in delecling overt
diseas2s and in tarms of their abilitly to datact early
sbnormalitias that may be indicative of fulure overt! diszase.
MorTality amd morbidity rales will b2 wmonitored and comparad with
tha bast 2s3limales of expactaed rates. The data b2ing collacted
are bzing coded and storad on magiatlic dises. Covpular programs
for the rapid access and analysis of Tha data arz baing wriltan,
{1 Reaf)

Van Duuren BL
Lab. Organic Chemistry, New York Univ. Medical Cenmter, MHau York,

NY, 10016

STRUCTURAL PROGHOSTICATION OF CARCIMOGENICITY AND TUMOR-ENHANCING
ACTIVITY IN VARIOUS CHEMICALS.

CARC/79/06422

Pravanlion and Cataction of Cancar. Part I. Prevention. Vol. 2.
Etiology-Pravantion Mathods. Prczaadings of the Third
Tntarnational Svwposium on D2Taction and Pravenlion of Cancer
hald 26 April - 1 MHay 1975 Naw York NY. Niaburgs HE, ed.M2w York,
Marcal Dakkary, Inc., 2402 pp., 1973.

ENG

Structurz-activity ralationships of diract-acting alkylating
agants, tumor prowolars, and ¢ozarcinogans ara ravieuwad., Awong
th2 100 alkylating agenls axaminad were spoxidas (mene~, bi~ and
polyfuneTional), bata~ and qama~lacTon2s, and a variely of
chloro athars, Thz bata-laclones are carcinogenic bul the
camma-lactonas are not. Tha bifunclienal spoxidas exhibit
carcinogeicity mora fraquantly than thz momofunctional amalogzs.
In monofunctional agants, the pra2sencez of a raactlive adjacant
functional greoup rasulls in carcingganie aetivity,
Trichloroathylana (TCE) and vinvl chlorida (VC) way ba
matabolized via an epoxida intermadialte. TCE is carcinoganic in
mica but net in rats, and VC is a knoun human carcinogan. Bacause
of tha wida differancas In chanicel sfructurz, raactivity, and
physical properTies of tumor prowolars, cocarcinsgans, and tumor
inhibitors, thay prebably a2xert thair activilizs in sevaral
differant ways. Thay way siwply alter the rate of absorplten and
dizapplarance o7 a c¢arc¢inogan, cr th2y may alter its mateboliz
pathuay. Tuwor-pramoling aganls, particularly the phorbol =3tzrs,
arz likaly to 1nTarazt at tha call wmawbrane., As a resultl of
sTrucfura-aclivity studies, 11 has bacew2 possible to assign
biologtcal activily to certain classas of cowpounds that have not
vel bean tastad. (41 Rafz)
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Hoffmann D ;3 Schmaltz I ; Hachl 55 ; Brunnamamn KO 3 Wynder~ EL
Haylor Dana Inst. Diseas2 Pravention, Amarican Hzalth Founzation,
Valhalla, MY, 10595

VOLATILE CARCINOGEMS: CCCURRENCE, FCRHATION AND ANALYSIS.
CARC/T9/06414

Pravanlion and D2Tectien of Cancer., Parl I. Prevenlion. Vol. 2.
Etiology-FrzvaenTion Mathods, Proceadings of tha Third
InTarnational Svwposium o Dalaction and Praventien of Cancar
haid 26 Anerl ~ 1 May 1976 aw Yerk HY. Mieburgs HE, ed.N2u York,
Marc2l Dakkar, Inc., 2402 pp., 1973,

hG
Carcinoganicity data (humans and animals); lavels inm occuzational
environmants, pollutad air, and cigarztta smoke; and analytical
m2Thods for zaveral veolatils chemical carcinogens, including

vinyl chlorida, chlorinalad hydrocarbons, bist{chloromethyllzthar,
N-niTrosaminzs, and hydrazines, are revizuad. (33 Rafs)

Kline SA ; Solowon JJ i Van Duuren BL

Leb. Organie Chawmistry and Carcincgaenasis, Inat. Environmanial
Modicina, Haw Yerk hiv, Madical Cantar, MNaw York, NY, 10216
SYMTIHESIS AND REACTIONS CF CHLOROALKEME EPCXIDES.

ICDR/79/29226

J Org Cham; 43(18):3596~3600 1973

ENG

Tha chleroalkens epoxidas, vinyl chleride oxide (1),
trichleroathvlana oxide (2), tatrachloroethylana oxids (3), cis-
and trans-l-chlorcpropena oxidz (4 and 5), and cis- and
tranz-1,3-dichloroprepana oxida (6 and 71, werz2 sysmthesizad from
th2tr r2spectivae chlercalkanas via either auteoxvaznation (in tha
caszz of 2 and 3) or w-chlorcparbaenzoic actd exidation (in tha
case of 1 and 4-7). Dichlorclanzanz was a bvproduzl in tha
avinThasis of bath 6 and 7. In tha caszz2 of 6, 115 formalion was
ozfarminzd To bz a razult of bimolazular reaciien 1nvolving an
intarmadiata 1n tha synthasis of 6, Kinatics of hydrolysis at pH
7.4 and 37 C uware datarainaed for cowpounds 2-7. Kinatics of
thermal dacompositien in diluie hvdrozarbon soln uare datzrmined
for compounds 2, 4, 5, and 7. The hvdrolysis and tharmolyviis
ratas are discussad wilh respect to structura and machanism of
product forwaltion. (Author abstract) (21 Rafs)

Envircrmantal Prolaclion Azancy

Critzria and Standards Div,, Environmzntal Protaction Agency,
Washinglon, 0OC

AUBIENT WATER QUALITY CRITERIA: VINYL CHLORIDE.

ICC3/79/25179

Arbiont Matar Quality Criteriar Vinvl Chloridz. Avarlabls Through
Hational Technical Informalion Sievice, Sorinafrald, Va., es
FO-292 646/2GA, 90 pp., 1973.

ENG

S2ction 304(a) of tha Claan Waler ActT (33 US Corzress 131l4(a)ll,
ragquires Environwantal Prolazlicn Azamey to piblish and
zartoadically upzZate watar gualily criizria. Thase criterta are to
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21 The latastl scientific wrowladyz on tha idanlifiabla

ts of pollutants en public haalth and wu=lfara, squailic life,
and recreatien. This rzporl pressnis water qualily crifaria for
virwl chlorida., It presents conceniralion crilzria for Tha2
proTaclion of frash water and sallwalar zguatic lifa. IT prezents
‘safa’ cenceniralions for husans, and in Th2 casz of suspzcl or
provan carcinagans, gives various lavals of incremanial cancar
risk. A s2ction 304(2) wate~ cuality criterion is a gqualilative
er gquantitative 237imale of itha coasaniralion of a walter
conz i tuant or pollutant in asbisnt walars which, when not
ancazdad, will ansure a watzer qualitv sufficiant To protestl a
spaziflad watar via, Undar Tha Acl a eritzrion '3 a sciznlific
entily, bazad solaly on data and zcryantific judgzmant. IT coes
not reflzcl considaratiens of ecomeomic or {echnzlogical
feasibilily mer s 1t a ualer auality standard and in 11s21¥ has
ne requlatory effact. (Authar absiract)

2fla
ffzc

Squirrell DC ; Thain W ; Davis M

Intarnalicnal Azancy for Ra2s. on Cancer, 150 Cours Alber? Thowas,
69371 Lvon Codax 24 France

HOMITORING REQUIREMEMTS IN THE FVC INDUSTRY.

IC08/79/2497%

IARC Sz Publy (221:15-17,47-54 1978

ENG

Tha unificalion of regulations for wenitoring vinvl chlorida in
tha Eurom2an Comvunily (EC) 13 discussad. A mathed for comcearing
concantralion valuas wmsasured over diffarant timz pariods is
explainad, This techniqua allsus tha likaly av over a long time
to ba forecast frow shortar-itine averagas., (101 Fafs)

NC 3 Thain W 5 Davis H

Sauirrell DC 5 Sguirrell
235, Cancar, 150 cours Albarl Thowmas, 69372

Intarnational Agancv R
Lven Coadsx 2y Framca
EHVIECHMENTAL CARCINOGENS: SELECTED METHQDS OF AMALYSIS.
STAMDARDS FOR CALIGIATICH AND TESTIMNG: FREPAPATICH OF STANDAROD
MIXNTUTES OF VIMYL CHLOMILE IN MITRCGEM CR AIR, FIEPARATICH GF
STAYIDARD SOLUTIONS OF VIHYL CHLCPIQE IN ORGANIC ZOLVEMYS BY
VOURIETFIC AND GRAVIMETRIC METHCOS, AND PREPARATICN OF STANDARD
ATQUECIS SOLUTIONS OF VINYL CHLCIIDE.

ICOB/79/24975

IARC Secv Publ; (221:123-140 1978

ENG

Standards for calikration and festing for vinvl chlorida
concanTealiens ara raviauad. Inzirusitons are 21van for Tha
prasaralion of sTandard mixlures of vinel enlertz2 1n nitrozan or
altrs slandard zola of wingl chlsrida in orgamiz 3slvents by
voluwatric and Sravivelriec wathzsds, and zlandsrd zauaous 33in of
vinyl ehlortda, Saea proceduras and porls of N2 nacezcary
apparalus are tllustratad. (no Pafs)
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Squirrell DC ; Squirrell DC } Thain W 5 Davis W

Intarnalional Agancy for R2s. on Camcar, 159 cours Albert Thomas,
69371 Lyon Cadax 2, Franga

MEZTHODS FOR THE HMEASUREMENT OF VINYL CHLQRIGE IN POLY(VINYL
CHLORIDE ), AIR, WATER AND FOCDSTUFFS. METHCD 8-DETERPMINATICN OF
VINYL CHLORIDE IN FCOODSTUFFS BY HEAD-SPACE SAMPLING GAS
CHROMATCGRAFHY.

ICCB/79/24974

TARC Sci Publi (22):113-120 1978

ENG

A mzthod for datarwing vinyl chlarida (VC) in food using
hzad-spacze sample gas chrowalography (GC) 1s specifiad. Analvsis
tima, undar favorabla condiTions, i3 approx 10 wmin and delaclion
limits are routlinely 5 nanog {ngl/g, or 5 ng/ml, doun to 1 ng/g,
or 1 ng/ml. Fiva aliqusts (5 ml for liquids and 5 g for solids)
of tcod zample ara szalad in saperale vials. A standard soln of
VC (10 wmg/liter) 1n water, tetrahydrofuran, dimeihyl acetamidz or
other appropriate solvaent is prepared. Using a wmicrosyringz, 1,
2.5, 5 and 20 ul of Thz standard soln are added 1o four of the
five vials (o s2rvz as calibralion standards. Tha five vials are
plazed in tha GC Tharmostalad bath al 40 C and equilibratad at
lzast 2 hr. VG peak haights on 2ach chrowalegram are corraciad to
a common racerdar altanualion and plottad oen tha ordinatle ef a
greoh relating them to VC plotied on tha abscissa. IF ths sawple
contains V€, tha linz will nmot pass through th2 zero VC valusz.
Tha amount of VC centained in Tha samole 13 dalermined from ths
Intercept with the abscissza: V€ (ng/wml or ng/g) = intarcep? valus
(ng) dividad by vol (ml) or ut (g) of sawpla. (no Rafs)

Griciute L
Uit Envirenmental Carcinogans, Intarnational Agzncy Res. Cancer,
Lvon, France
THE CARCINOGEMICITY OF VINYL CHLORIOE.

ARC/73/05455

TARC Sei Publy (22):3-11 1973

ENG
Data on tha carcinogeicily of vinyl chlorids (VC) ars
sunmarized. Chromnic zxposure of lakoratory anmimals to VC praduces
hapalic lesions and bone changes similar to Those described in
humans. I tha first antwal sTudy twplicating VC as a ¢arcinzgen,
rals ware erposad To 30,000 ppw VC, 4 hr/sdav, 5 davs/uk, for 9-12
no. They davelopzd audilory seboceous gland tumors and
eslaszhondremas. Inhalalion exposura in rats, mica, hamstars, and
rabbits produced angiesarcomas of the liver and othar organs and
maligant fumors of The lung, nlaszlina, Kidaay, skin, mameary
gland, and fora2storazh. VO 13 carcinazanic in rals al 25 and 50
pam In air and in wice and hewstars al 50 ppa In atr. Ingeslion
of VC by qavaga (50.0 and 16.6 wmgr/kgsday for 52 wk) producad
livar angiosarceomas and othar tunars in rats, but 3.3 wg/kg/day
produced anjiosarcomas al s1lez othzr than tha livar.
Tranzplecantal adminisiralicn of VC To rats baluasn days 12 and
18 of gaslalicn produzed amgiosarcomas. Tha I1n vilro wutagantg) Ty
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of VC 1o bacteria is greatly enhanzad by liver tissue homogzmates
from humans, mice, and rals. Chloroathylane oxide is comsidered
to b2 Tha main aclive carcinoganic matabolits of VC; i1 13 a
strong alkylating agent that is rasponsible for mulagamasis in
bacteria, yz2ast, and Chinese hamsler calls. VC produces
chromosome altaralions in human lvwphosyles. Primary liver
angilosarcoma is the fumor cbsarvad in uerkars in Tha polyvinyl
chlorida (PVC) industry. This tuwor is exlremely rara in the
genzral population, and those datactad in PVC werkers recresant a
400-fold ingcrease owar tha axpactled incidance. IT i3 mMol Knawn
whather VC indusas othar tuwers in hunans. Tha av latent pariod
betuzen initial VC 2vposure and livaer angiosarcoma diagnosis is
20 v, (34 Rafs)

Natarajan AT ; Van Buul PP ; Raposa T

Dapt. Radiation Ganelics and Chamical Mutagenesis, Sylvius Labs,
AN EVALUATION OF TeE USE OF PZRIFPHERAL BLCOD LYMPHOCYTE SYSTENS
FOR ASSESSING CYTOLCGICAL EFFECTS INDUCED IN VIVO BY CHEMICAL
HUTAGENS.

CARC/79/05452

Futazan-inducad Chromoseme Dawage in Man, Proceadings of a
Syvmposium hald in Edinburgh, Scofland, July 7-8, 1977. Madical
Resz2arch Council Edinburgh, Scotland, 355 pp., 1978.

ENG

Tha usa of peripharal blood lymphozyla svitems Yor monitoring
populations avposed o chamical wulagens and for screenirg
chamicals for Thzir In vivo mulaganic effacls was invesTigatad.
Investigalions includad amalvses of Tha frequency of chromosowe
abarrations in werkars exposed {o low lavals of vinyl chloridz;
tha frequancias of sistar chromatid exchangzs (SCEs) in blood
lymphocyias from palients racaiving cylestatic treatment, both
during lreatmant and a few ueeks aflar rozovery; and chromoscme
abarrations and SCEs in lywphocvtes of rats afler in vivo
trzatmant with dirzctly and indirzclly actling alkylating agenis.
Ho strongly sigmificant differance was nolad batuzen the confrol
and the vinyl chleridz groups of workars with regard to Tha
occurrance and freguancy of chrowmossomz avarrations. 0f ths six
palients ireatad with cylostatic drugs, five recaivad
cyclephosphamlda and ona Thiolepa. Th2 control group had an av of
10.3 S5CEs/czll, whila in the Traated group tuo patiznts had
signifrcantly highar fraguencias of SCEs. In a 76-yr-old patient
Ll th raticular cell sarcoma, tha SCE freguancles uWeare 23.4, 15.6,
16.2, and 12.3 par c2ll on davs 13, 16, 18 ard 20 of thzraoy,
whila tha frequency dzcrzasad to 6.3 25 davs aftar therasy was
t2rminatad. Im rats, dasotta a vary high dasa of diathyl
nmitrozaminag (DEH), no effact on SCEs and chrowosomal abarralions
could b2 obszrvad., Hith botlh dimathyl mitrosamine and mathyl
mitrosouraa, a dosz-da2pandant incrads2 In ¢chromosoma abarralions
and SCE3s was found. Il i5 concludad that for low chrenic
ewpozuras, thiz syvslem 13 not sensifive in detactling mutagenie
effacts, while for asszessing tha I1n vivo affacls of chemizal
mutagans, particularly Those {hat nead walabolic activation, this
sys Taw way have valuz, (10 Rzfs)
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( 14 AU - Sguirrell DC ; Thain W
AD - Intarnational Agzncy for Resz. on Cancer, 150 Cours Albart Thomas,

69372 Lyon Cadax 2, France
TI - HMETHOD FCR THE MEASUREMENT OF VIMYL CHLCRIDE IN POLY(VIMYL

Tn $ CHLORIDE), AIR, HATER AND FOODSTUFFS. REVIEW OF TECHNIGUES OF
e Lo MEASUREMENT AND MOMITORING OF VINYL CHLORIDE.
e : SI - ICDB/79/24569
¢ S0 - IARC Sci Publ; (22):19-54 1978
. . . LA - ENG
. R AB - Thz techniquas of measuring and monitoring vinyl chloride (VC) as

of mid-19738 wara raviauad. Tha liwils of VC dateciion with a
- , ¢ flame-ionization datactor ars choul 1 ppm and about 0.2 pawm with
LT e ; - a photo-ionization dateclor. Pacausz of long recovery timz after
C expozura To The VC congantralions during wenitoring, a dateclor
R T In which iomzatlion occurs al hich lauparalure in The presance of
' alkali watal salts is unsuitable for VC usa, Elsctren capiurs
dateclors are afiecled by walar vagor and are unsuitable for
atwospharic maasurewents. Tha infra-rad spacirum of gazaous VC
shows absorpliion al approx 5.15, 9.8, 10.9, and 13,9 wicrons; the
first i3 a ragion of strong absorption by watar vapor and tha
szcond i3 comparalivaly weak; tha sirongzr band of the Tuwo
remaining (10.9 migrons) is usad to ma2asure concantration unless
it is subjest To intarferenca from otlhar substancas. VC 13
transparant to radiation at 4 wmicrons and thiz wave-length can be
usad a3 a referancae if reguirad, Tha limit of dateclien of VC by
ol mass speciromelry is highly depandant on the sawpling technique
usad, Oxidation systems work afficiently only if a cerlain waler
‘ content is wmaintainad. Raaclions othar than direct oxidation can
b2 usad, howavar, eq, bremination with enrichmant by liquid
chromatogranhy and gas chrowalography (GC). Tha sensitivity of
coler datactors dapands on the datailad construction of tha
davice and sampla siza. Thermal condugtivily weasurements In air
are subjact o intarfarenca from atwospheric impuritias. MHumerous
semiconductor davicas show changas in z2lactrical proparties whan
2xposad to VC, which dopend on adsorplion of VC on tha
sawmicenductor surface; whils adsorplion may bz cowparalivaly
ranid, dasorplion 13 usually slaw at low VC concanirations. Hany
of tha VC weasuremanl tachniquas arz nonspacific and subject 1o
InTarfaranca from oThar subsltancas; (h2 2rrcr Incraases as VG
dacraases, particularly at low comcantralions. Wian interferenca
s sioificant, a szparalion tachniquas that chawmically ramovas
wwiantad substances should be used, =g, GC. Tha spacific
informaticn reqguirad often datarmines The sawpling techniguas To
o2 usad. (10} Pafs)
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Squirrell OC ; Thain M

International Agancy for Ra2s. on Cancar, 150 cours Albart Thomas,
69372 Lvon Cadazx 2, Franca

METHCOS FOR THE MEASUREMENT 0OF VINYL CHLORIDE INH POLY(VINYL
CHLORIOE), AIR, KWATER AND FQOOSTUFFS. METHQD L-0DETERMIMATION OQF
VINYL CHLCRIDE IN AIR BY GAS CHROMATOGRAPHY.

ICNB3/79/24568

IARC Sci Publ; (22):59-64 1973

ENG

A ma2thod for determining of vinyl chlarida (VC) in air, which can
alzo b2 usad 7or ethyl chlorida, l,l-dichlorcathylene (vinylidane
chlorid2) and 1,2~dichloroathane, wuas prassntaed. Tha limil of
dataction is 0.1 ppw {(vol) with a precision of +-10% up to 10 ppm
and +-5Z al higher lavals. Tha total tiwz required is approx 15
min, The almosohere 13 samplad by a grs syringa, or other
zuitabla m2thod, and an aliquot is 1njected via a gas sawpling
valve onlo Tha coluwn of a gas chrowategraph (GC1. Tha vingl
chleride 1z datacTed by a flawmz-ionization deteclor. For G2
calibratien a standard mixturz of VC 1n air (usually 400 npm) is
grasarad and an aliquat is fTranstarred to the GC coluwn Yar
analysis., VC concantration (ppm) = concantratlion of the slandard
(ppm) X VC chrcwatogram p2ak in sampla % its atlenuation dividad
by standard chromalogram pzak x {13 alfenuatlion. (no Rafs)

Squirrzll DC ; Thain W

Intarnational Aganey for Ras. on Cancer, 150 cours Albert Thomas,
69372 Lyon Cadax 2, France

METHCDS FQR THE MEASUREMENT OF VIMYL CHLORIDE IN POLY(VINYL
CHLORIDEDY, AIR, WATER AND FOODSTUFFS. METHCD 2-DETERMINATICH OF
THE EIGHT HOUR TIME-MEICHTED AVERAGE CCHCEMTRATION OF VINYL
CHLOPICE IH THE ATHOSPHERE USINS A PERSCHAL SAMPLER PUMP AND A
CARBCH TRAP.

ICOB/79/24567

IARC Sci Publ; (22):65-74 1978

ENG

A mathad fer datarwining of tha time-ueighted av concentration of
vinyl chloridz (VC) in atr ovar an 8 he tawpling paried, using a
parsonal samplar pump and a carbon tres with gas chrowatesgranhy,
was prasented. The mathod is epplicable in the rang2 0.02-50 ppm
for atwospharas of normal humidi ty, but wav give low rasultls for
humid atwospharas. Hanipulative time 13 approx 30 win, bui the
mzasurananl cvele time is governad by Tha duralion of complate
solveant 2lulion from the chromatenrazhic coluan and raturn 1o a
slable recorder atlanuattion basalinz, The cycla Time can be
reduzed by the usz of back-fFlush factliftas. With a portabla
pump, tha atmosphare is sawmplad at a constant flew rata through
&n adiorpiion Tuba containing carban. VC 13 dasorbed frowm (ha
carbon uith dichleromathane and datzrmimed by gas chrowalog-ashy
(GC). Othar szolvaents or therwmal d2zorplion can also be used. For
GC calibralion a standard soln of VC 1n tha dazorption solvent i3
preparad. Tha scln 15 analvzed by GC and a calibralion curva
prepared for calculaling VO conzaniralion in ithe sawple, (no Raf3)

e
&
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Squirrell DC ; Thainm W

International Agsncy for Res. on Cancer, 150 cours Alber? Thomas,
69273 Lyon Cadax 2, Franca

METHCDS FOR THE MEASUREMEMNT OF VINYL CHLORIDE IN POLY(VINYL
CHLCRIDE}, AIR, WATER AND FOCOSTUFFS., METHOD 3-DETERMINATION OF
THE EIGHT HOUR TIME-WEIGHTED AVERAGE COMCEMTRATION OF VIMYL
CHLCRIDE IN THE ATHOSPHERE USING A PERSOMAL MOMITCR FITTED WITH A
DETECTCR TUBZE.

ICDB/ 79724556

IA7C Sci Publ; (22):75-82 1978

ENG

A mathod for datarmining of tha Time-weighted av concentration
(THA) of winyl chloridz (VC) in alr ovar an 8 hr sampling period,
using a pzarsonal wonilor fillad with a dztactor tube, waz
prasanied. The indicator tube 1s calibrated over tha rang2s 0-5
oo and 0-10 pmooon 9.6 and 4.8 lit2r samplas of air,
respaclivaly., The parsonal menitor ¢onzisizs of a low flow rate
sanpling pump and a Drazgar datector tuba. Tha tuba consisis of
an alkali trap, to rewmova HCl and chlerina, and by a polassium
pzrmanganala oxidalion lavar, 1o convarl vinvl ehloride 1o
chlorima, A contivuous analysis is cbtainad during tha tima
atmospheric samplz is drawn through tha Tuba, producing a stain
whosz length 13 proporlional 1o tha tima-uaighted VC. Othar
unsaturatad chlorinated hydrocarbons intarfere, eg,
trichloroathyvlana and vinylidana chloridz, produzing stains
indistinguishable from thosz producad by VC. Thz Orasger fuba is
calibratad bafore uszsa2 using 0-50 ul VC. The THA (gpm) of VC = VC
raadings frowm tube (ul) divided by air saaple vol (liters). (no
Rafs)

Squirraell DC ; Thain W

Intezrnational Agancy for Res. on Cancer, 150 cours Albert! Thowmas,
69372 Lvon Cadax 2, France

METHODS FQR THE MEASUREMENT OF VIMYL CHLCRIDE IMN POLY(VINYL
CHLCRIDE), AIR, WATER AND FCODSTUFFS., MZTHOD 4-DETERMINATICH CF
VINYL CHLORIDE IN AQUECUS LIOUIONS BY HEAD-SPACE SAHPLING/GAS
CHEOHATOSPAPHY .

ICDS/79/24565

IARC Sci pPubl; (22):83-83 1974

ENG

A mathod for datarmining of vinyl chlorida (VC) 1n aguaous
liquids using head-zpacae sampling gas chromalography was
grasantad. IT i3 suitabla for VO conzantrations 0.001-1 ua/nl but
13 equally applicabla fo liguid aeffluents which contain highar
lavals of VC uhan solid wmatiar 13 abienT. Prezision is +-257 for
concantralions less than 0.005 ug/ml, #-104 at 0.02 ug/wl laval
and +-57 grezater than 0.04 ug/ml., A vial i3 fillad with 5.0 wi of
sampla, 3aalad, plagad in tha thareoslalad grs coromatograonh (GC)
oalh at 30.0 Cy and nrocaszed by a s2t of caltbration sTandards,
Tha GC 13 calibratad by prezering a standard zoln of VC 1a watler
(100 mg/litar). Six vials ara fillad utth 5.0 wl distillad water
and s2alad. Using a wizrosyring= 0, 0.5, 1.5, 2.0 and 2.5 ul of
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VINYL CHLORIDE

the sTandard VC soln are added to sz2parate vials. The vials are
placed in the GC bath, allowad to eguilibratz for at leaszt 1 hr,
and are analyzed by the aulomalic szzquanca. Th2 h2ight of the VC
p2ak In 1ha sample, corrzctad for rasordzr attenuatlicn, is
convartad To concantralion of VC (ug/nl) by comgarison wiih the
calibralion graph obtainad from Th2 standard soln. (no Refs)

Sauirrell DC ; Thain W

Internatlional Agenzsy Ras. on Cancar, 150 c¢ours Albart Thowas,
6%372 Lyen Cadax 2, France :
METHOO0S FOR THE MEASUREMENT CF VINYL CHLCRIDE IN FOLY(VINYL
CHLCRIBE), AIR, WATER AND FODOSTUFFS. NMETHOD 5-DETERMINATIOM OF
TRACES OF VINYL CHLORIDE IN AIR BY TRAPPING FOLLOMED BY GAS
CHEGHMATOQGRAFHY.

ICLB/79/24564

TARC S=i Publ; (22):189-95 1978

ENG

A wathod for deterwining o7 lraces of vinyl chlorida (VC) in air
using gas chromatography, applicabla to 0.091 ppm (wol) was
prasaniad. Tha gaz chromalograph (GC) iz calibrated daily. A
slandard VC 1n nitregen mixTure (uzually 400 ppm) 13 presarad. A
10 ml samola i5 withdrawn with a syringz, a 1 wl sample locp on
tha GC 13 fillad and thz remaindar is injected on tha GC column.
VC i3 Trappad from a 1-10 litoer samzle of air by passing 1t
through silica gel at-78 C which adsorks VC (sampling paricd
should be lzss than 20 win to aveid blocking the trap with ice
evan nhan a drying Tuba is used). The trap is conmacled to a GC
Titted with an Aprezonz L Carbeopak B coluwm and a
flame-iontzation datactlor. Tha trap is haalad auickly to 100 C
and purgad with nilrogen to Iransfar Tha dasorbad VO into the
chromatograph. YC conzantralion (pom) = sample VC poak correctled
for atlanuatlicen x vol of standard in samnlz valve loep x
concantralion of standard dividad by correctad paak of standard x
sampla vol. (no Rafs)

Squirrell 0C § Thain H

International Agasncy for Ras. on Cancar, 150 cours Albar! Thowas,
69372 Lvon Cadax 2, Frange

METHODS FOR THE HMEASUREMENT OF VYIHNYL CHLORIDE IM FOLY(VINYL
CHLGRIDE Y}, AIR, HATER AND FOOQODSTUPFS., METHCD 6-DETERMINATION OF
THE C4~-HOUR TIME-WEIGHTED AVERAGE CCHCENTRATION OF VINYL CHLORIDE
IN AIR DY TRAPPING FOLLOWED BY GAS CHROUATOGRAPHY.

ICD3/79/245563
TARC S5z Publy (22):97-103 1973
ENS

A meinsd for w2asuring the 24-hr time-wuztghled av conceniration
of vinvl chloridz (YC) in air using gas chrowaloo-aphy was
presanied. Tha wethad is sanstitive to VY€ coancantraticns doun to
0.C095 pan (vol). Precizicn undzr laboratlory conditicons 13 +-10%
from 0.1-1 ppm; In Tha frald atl flcuw rates of 10 and 20 wl/min
ine ccaffiretent of variallon i3 8.574 ovar tha rangz 0.05-0.5 ppw,
Tha atwcighare 13 sanplad ovar a 26-hr partod by puwping Through
o acTivalad-carbon adiorplicon Tubas In serises. The adigrasad
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vinyl chloridaz is extracted from 2ach tube with €S2 and Tha twe
soln examinad separataly. The gas chromalograph (GC) is
calibraled by preparing VC in £S2 siandard soln (2-50 ul/ml). One
ml aliquots are injectad onto the GC coluwn, p2ak height for each
canganlration wa2asurad and a calibration curva drawn. Onz ul
suparnatant CS2 exlract frow ga2ch zampla tubz2 is analyzad in the
GC and the VC congentratlion ¢a:tarminad from the calibralion
curva, The VC concenlratlion (ppa) tn th2 alr sample = 2 %
czmcantration in the exiract dividad by vol of Tha air sample
{litars). (no Rafs)

Squirrell DC ; Thain W

Intarnational Agency for Ra2s. on Cancar, 150 cours Alb2rt Thowas,
69372 Lvon Cadax 2, Franca

METHODS FOR THE HEASUTEMENT OF VINYL CHLQRIDE IM POLY(VINYL
CHLCRIDE )Y, AIR, WATER AND FOODSTUFFS. METHOD 7-DETERMINMNATICHM OF
VINYL CHLORIOE IN POLY(VIMYL CHLORIDZ) BY HEAD-SPACE SANPLING GAS
CHEOHATOGRARHY

ICDB/79/20562

IARC Sci Publ; (22):1105-111 1978

=M

A method for daterminming of vinyl chleride (VC) in polyvinyl
chlorida (PVC) using head-spaca sawpling gas chrematography (GC)
uas presentad. Pracision of tha wmathad 1s +-10X al cencentrations
up To 10 ug/g and +-57 al concantralions greater than 10 ug/g.
The mathod is appliczble to PVC 1n the form of polvmer powdar,
pre-mixad powdar, cowpaund granules and fabricatlzd articlas.
Concantrations less than 2 mg VC/g of PVC can be daterminad. The
louar limit of detaclion dopends on hzw much thz impuritizs in
the solvant inferfare with datzrminalion of VC. If intarfsrancse
is sufficiantly lous 0.1 ug VC/3 of PYC can bz datacted. Thz
analvsis Tiwmea 15 Typically 30 nin, bul dapands on the tim2 taken
by thz solvant or iwpurity peaks to elute and thz recordsr trace
to return To baselina. Tetrahydrofuran (5.0 wml) s rapidly addad
to 0.500 g sampla in a 25 wl vial with a magnzlic stirrar, tha
vial is s2alz2d and stirring continuad until complala dissolution
eccurs. Tha vial is then placad 1n the gas GC tharwastatl bath at
30 C and allowad to equilibrate for at l2as7 1 br. GC calibration
standards are prepared siwilar to tha sample praparation usiing
0.500 g wmonomer~free PVC for sach of five vials and either 0, 1,
3, 7 or 10 ul of standard s0ln (40 wg VC/ml talrahvdrofuren) to
tha five vials using a microiyringa (0-400 ug of VC i3 addad).
Tha GC auTowalic zawaling zaguanca 13 uzad and a graph of paak
haight (after corraclion for alfenualion) is plotlfed againsi
addzd V€. Tha Wt of YC 1s cblainad frow the caltbralion curva,
Tha VC concantralion 1n tha PYC sawpla (ug/g) = VC wil/PVC wi. (no
Rais)
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Squirrell DC § Thain W

Internalional Agancy for Re23., on Cancar, 150 cours Albart Thomwas,
69372 lLyon Cadax 2, Francea

METHODS FOR THE MEASURENENT OF VINYL CHLORIDE IM POLY(VINYL
CHLORIDE), AIR, HATER AND FCODSTUFFS.

ICDB/79/24561

TARC Sci Publ, Vol. 22, 142 pp., 1978.

ENG

A compilation of balancad and critical views of th2 methods
availablae for datermining tna vinyl chlerida (VC) wonomar was
prasantad. An InlroducTory chapter on Tha carcimoganicity of VC
was followed by a ravieuw of waasuring and wmeniiering technigquas.
Tha dalailad procaduras have bazn brouzht up to data in light of
consldersbla axparianca since tha firsT adition o7 this
puklicatien and corraspond closaly to thos2 usad in industrial
end control laboraierizs. Thay includz tha following
datarminaticns: VC in air by gas chromatlcgraphy; 8 hr
Tima-uzightad av concantraticn of VC 1n thz aimospheara using a
parional savpler pump and a carbon irap, or a cersonal wmontter
Fittad tnin a datactor tuba; VC in aguaous ligquids by haad-spaca
sanpling/gas chrewalography, VO trazas in air by trapping
followzd by gas chrowmatogqraphv; 24 hr Tiwa2-u2i1ghtad av
concantration of VC 1n air by trapping follouad by gas
chromalography; and VC in polyl(vinyl chlorida) and food by
head-space sawpling gas chrowatogrephy. Also includad is tha
preparaticn of slandards for calibration and tasting of VC
mixturas in nitrogan or air, VC seln in organic solvents by
volumairic and gravimatric mathods, and aguaous soln of VC. (no

Rafs)

Bovliend E

Lendon Sch. Hygiena and Trepical Madicine, London WCl, England
SIGHIFICANCE OF OCCUPATIOMAL CAMNCER.

CARC/79/04329

Prog Biocham Pharwacol; 14:76-81 1978

ENG

Tha siegnificanca of studias of cccupational cancar 1s survayad.
AT laasl 90X of human cancars are dua lo chamical agants, and
about 80X are dua to anviromuantal factors. Many causes of human
cancer hava baan found by invastigalisn of oczupational disaasa,
and this aoproach 13 3Till th2 most promising. D2cause chamical
carcinozons ara difficult to 1dantify oy axaminalion of human
populalicns, it is assanttal o carry out antmal tasts on
chamicals tn the anvironuant o ebhtam indicattions of
carginozznic activity, Chamtcal carcimaaans can ba dividad into
Tuo greupst the first greoup (ag, alhkvlaling ag2nis) doas nat
raguira watabolic transforwalion for agtivity: tha s2cond =roun
(23 nitrosaminzgs and golvevclic hydrezarbons) r2quires watabolic
or chamical astivalizn, Tha ma2taboliz r2actions 1nvolvad 1n tha
activation of tha s2cand croun arz ga~t of tha normal
datovificallon procaz3zas. The firal si2p in Th2 aclivation of
polveyclic aromallic hydrocarbons 13 tha formallen of epowtdas or
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arena oxidas. Thair action is duz To the presance of an ethylans
croun or doubla bond thal can b2 aclivalad and to Thair
similarity in shage to constituznts of Tha targat DNA wmolazule.
(j Vinyl ehlorida and trichleroathylanz, two oThar carcinegans,
cowbinz with DNA in a mamnzr siwilar To that of The arana oxidas
of Tha carcinoganic hydrocarbons. Ozcupational camcars hava
spacial significance bagausa thay can give indications of ths
(' spacific causas of canczr, and r2cognitlion of causes of cancar in
uorkars givaes indicalions of tha caus2s of cancar In tha ganaral
population. (no Rafs)

26 AU - Fizhbain L
AD - Hatl. Cancar for Tovicolegical Ras., Jaffarson, AR
TI - EMVIRCHNMEMTAL SCURCES OF CHEMICAL MUTAGEMS. IX. SYNTHETIC
MUTAGEMS .
SI - CARC/73/04818
S0 - Adv Mod Toxicol; 5:257-348 1978

LA - ENG
A - Cownarative data ara2 raviawad on tha ralativse awounts, restdues,
( and Tranmsperl in thz ahwvirommant of primarily svnthatic wmulaganic

and potanTially wutaganic agants. Th2 aganls discussad inciuda
industrial wutagens (priwmarily the halogenatad hydrecarbeons,
vinyl chlorida, vinglidina chlorida, irichlorezthvlanz,
( tetrachloreathylanz, chloroprana, carbon tatrachlerids,
e flusrocarbons, polvehlerinatad biphanyls, chlorodioxinsg,
R halozthars, chlorid2, bromoalkanas, and fluorina, phthalats
aslars, pasticidas (DBOT, dichlorvos, formaldzhvdz, and elnvlena
oxida), and matals and matlalloids (lead, wmarcuryv, and arsanic).
Infermation is sparse conczrning environmantal rzaclions and
intzractions, tranaport, raszidance tiwmas, stabilily, and falas of
theza aganis. Alzo, wost anvironmantal chawicals have not tazn
; adaquataly studiad 1o marmit avaluation of Thair ralative
' mulegznicitias for humans. (470 Rafz)

25 AU - Maltem1 C
AD - Inst. Oncology and Tumour Cantar, Bologma, Italwy
TI - FREDICTIVE CARCIMCOEMICITY BIOQASSAYS IH IMNOUSTRIAL ONCCGEMISIS.
SI - CARC/79/0Q4581
S0 =~ Prog Blochzm Pharmacol; 14:47-56 1978
LA - ENG
AB - Thz usa of carcimnaznicitly bicassays to pradict thz oncoganice
r13ks associatad with Industrial chamicals is r2vi2uad. Tha goal
13 1o avold huwan 2xpcsura lo carcinegantc chamicals. Tha four
most {mportant casas of environeantal and occurational canzars
dizeovarad singca 1970 wara dirazllv or indiractly oradicted
avparitmantally, Tha chotca of nis 1o bz tasied should fallou a
ist of prierit12s bazad on diffuzlen of tha agant, nuwbar of
cpla potantially evgosad, and diract and/or 1ndirael data
53230in7 a possibla Mk, Leng-Tarm carcinogantcily bicassays
zlude firzst-laval bioaszsavs in uhich Tha route of
dmimsiration of tha agant and affaciad tissuss ara not tha same
3 those For husani; sa2gsrd-laval biesssavs tn which the reuta of
adninistralion of Tha agant 13 difi2rent bul th2 affectlad 1
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is tha same as that for humans; and third level bicassays in
which both tha routa of adwmimistralion and affzeted tissuas arz
the same as Thosz humans, Przlimimary results of bicaszavs of
savaral inorganic compeunds and vinyl chlorida in Spraguz-Dauwlay
rats ara given. (9 Rafs)

Douns TD

Dapt. Biomatlry, Univ. Texas Haalth Szianca Cantar at Houston,
Sch. Public Haalth, P.Q. Box 20183, Houston, TX, 77025

COMMUMITY RISK ASSESSMEMT.

IC0B/79/17813

Tax Rap Biol Mad; 37:118-122 1978

EMNG

A simplifiad account of a statistical wmathod usad to assess
communi Ty risk from anvironmantal carcinogans i3 presanlad. The
wzthad is callad tha linsar wodal and i3 basad on thz assumptlion
that tha probability, or risk, of dawvaloping cancar from 2xposure
to a rzlativaly swall amoun!t of carcinogan 13 diractly
proportional to thal amount. Tha linzar wodel iz 1llustrated with
dzta on viayl chloridz imhalation in rals and subsaquant
davalopmant of livar angiozarcewa. Ra2sults from lhasa awparimants
ara 2xirapolatlad to humans. Rats warz infzrm tfently exposad to
vinyl chlorida at different asbiant air concantrations. Exposures
To vinyl chleridz ware waintainad for 4 hr/dav, 5 days/uk, for a
pariod of 1 vr, Following this, surviving rats wara housad undar
normal conditions until daath. Whanaver a rat died an aulcpsy was
parformad to daterminz if tha ral had davalepad livar
angiosarcowma. Tha propertion of rats with livar angiosarcomna
increased slaadily as tha dose concanirations of vinyl chleride
increased. Tha propartion of rats with liver angiosarcoma sazmad
roughly propcrtional to tha dosz concantration. Usz of the linazar
modal was extrapolatad to huwmans to quantify Thz risk of liver
angiosarcoma for residants 1n Tha vicinily of a hypothatlical
vinyl cihlorida plant. (6 Rafs)

Tamburro CH

Digestiva Diseasas and Nulrition Saction, Sch. Hadicina, thiv,
Louisvilla, 511 South Floyd Strzat, Roow 535, MOR 8uilding,
Loutsvilla, KY, 40201

HEALTH EFFECTS OF VINYL CHLORIDE.

CARC/79/03744%

Taex Rap Brol Mad; 37:126-144 1978

ENG

Tiha hzalth affacts of vinyl chlorid2 (VC) ara reviauad, and a
madical survaillanca systawm for d2tacting and follecuing 113
2ffacls i3 dazertbad, An early fivding in 2vposad human and
animals 13 aclivalion of wornholagical chanazs in Tha sinusoidal
lining calls of tha livar withzul avidanca of hapatocallular
toxtcity, With prograssive a2pozura lo VC thara 13 an incrz2ase In
alypia of iha sinusordal Lining calls, grograszive worsaming of
tha focal sinusordal dilatation, and walignant trassformation of
thz sinusordal lining calls. Mast data suggezt that it 1s tha
endothaital linvng c2ll thatl kacowm2s malignant and forws tha
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angiosarcoma. Palioszis hepalis is oflan s22n in nenfumoreus
portions of tha livar; whather this i3 a pracarcineganic or
praanglozarcomalous lesion in VC werkars is undar study.
Praliminary epidemiological and histological data suggest that
th2 fraguancy of lung cancar 13 incrzasad among VC workars. Two
cazes are reporlad in which tha duration and dagrez of exgosure
to VC wara almest idantical, vet en2 man dzvalopad primary
hepatocellular carcimoma and tha othzr angloszarcora. Thz man in
whom hzpatocallular carciroma davzlopad had a history of
axlensiva alcohol consumplion, which may hava playad a rolz in
tha ingbility of tha hapalocvies lo datoxifv VC maiabolifas. A
prospactiva madical surveillancz svslam has ba2an d2signad basad
on clazsificalion of industrial a2nvirormants into Thraa
calagori2s according to tha lavel of possible carcinogans. (10
Rafs)

Hyatt s

Uitad States Environmantal Protaction Agancy, Research Triangle
Park, KRS, 27711

CONTFOL STATUS OF VIMYL CHLORIDE.

IC08/79/17327

Tax Rap Biol Mad; 37:145 1978

ENG

Tha Environmantal Protzetion Agancy (EPA) listed vinyl chleridz
as a hazardous air pollutant 1n Da2cewmbar, 1975, and prowulgaiad a
national emission standard for 1t undar th2 authority of saclion
112 of thz Claan Air Act on Oztcbar 21, 1976. On Hovawbar 19,
1976, tha Environmantal Dafensa Fund (EDF) patlitienad tha United
Statas Court of Appeals for raview of tha standard. On March 24,
1977, EDF and EPA wovad to aismiss (hz court proc2adings n viauw
of a satilemant agraament raguiring EPA to proposa cartain
amandnants to The standard. Thasz amandwmants to the standard were
proposad on Juna 2, 1977. Sinc2 thal Timz EPA has racsived
numarous commenls from The induslry on the propesal. Tha main
i33u2 involwad i3 how carcinogans should be ragulatad undar
section 112 of thz Claan Atr Act. Saztlion 112 of tha Act razuires
that amizzion standards b2 s2t 'at tha laval which, in tha
judmuant of tha Aduitmistirator, providas an ampla wargin of safely
to protzet tha public haalth from such hazardous air pollutants.'
It has mot been possible to datarwina a thrashold leval of
effacls for vinyl chlorida and it i3 not carlain that such a
thresnold may ba da2tzrmined 1n tha nzar future. Therafora, EPA
has davaleopad standards which r2quire amission raduction o tha
lowast laval achiavabla using tachnological w2ans. (Author
absTrazl) (no Pafs)
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29 AU - Heath CH
AD = Chronic Diseases Div., Burzau Epidamiology, Canler Disaasza
Control, Atlanta, GA, 30333

(-I TI = ENVIROMMENTAL POLLUTANTS AMND THE EPIDEMIOLCGY OF CAMCER.
' SI -~ CARC/7%9/03005
50 - Environ Haalth Parspect; 27:7-10 1978
LA - ENS
4 AB - Approaches usad in epidamiolecgic studias of envirommantal

carcinogen2sis are reviewad brieflv. Sowms approaches, as with

Kapona, a chlorinatad hydrocarbon insacticida, and with

polybrominatad biphanyls, start with 2xposed populations and
( measure disaase fraguancys Tha so~callad prospacliva or cohort

approacn. OThars, illusiralad by vinyl chlorice monomer studies,

start w1 th casas of cangar (h2patic angiosarcoma) and maasure the
2xTant of loxic exposure; iz, tha ra2lrospactive or case history
(casz2-conlrol) approach, Othar studizs dascrib2 paltarns of
cancer ozecurrancz and than sa22k corraialions with potentially
ralated populaticn characteristics. All of thasz2 zpproachas are
parl of sepidomiologic methodoloqy and all arz pradicated on the
existenca of prior human axposura or prior diz2az2 occurrance. In
N this ragard, major limiting factors involva concapls of latancy
and exposura dosa. Although 1n vitro and aniwal tast systaws will
navar fully supplanT huwan studias, thay rapresent tha only means
for dalacling polantial carcincgemicity bafore human exposure has
bacoma widaspread or long-establizhad. (17 Rafs)

A ]

' ' 30 AU - Frank AL

{ A -~ Hount Sinai Sch. Madicine, Naw York, MY
TI -~ OCCUPATICHAL LUMNG CAMCER.

SI - ICDB/79/13543
S0 - Pathogonasis and Tharapy of Llung Canzar. Harris CC, ed. MHaw York

( and Basal, Marcel Bakkar, Inc.. Lung Biology in H2alth and
Dizaase, Vol. 10, 762 pp., 1978.
LA - ENG
AB - An overview is preszentad of factors That contribule To lung
( cancars associalad with working arzas. Major occupational

raspiratory carcinogans discussad are arsanic, asbastos,

chleromathyl athers, chrowmtun, carbon compound: 1ncluding coke

and tar, wuztard gas, nickal and radiation. Additicnal azants ara
( dizcussad with provan, suspacisd, or possibla carcinogente risk:

barylliun, carbamates, chlorograna, fibrous glass, isopropyl oil,
walhvlanz-bis-ortho-chloroznilina and nitrosaminas, Also
discussad, in comzclion with lung cancar, ara su2lting
cn2rations, various vazalabla dusts, vinvl chloridz and
vuscawarking. Tha raviay conclugas wtth a bretef considaratlion of
diractions in czcuzaliomal carcineq2nasis. Daspila tha intaraest
of varilous profassicnal and la2qizlativa grouns, i1 i3 pointad out
that thara will 371111 b2 a na2d for tha astuta clinician {o nola
unarpaclad assoctalions, (146 Rafs)
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31 AU - Gidaon J § Schoultz K 3 Bochinski J
AD - Hatl. Inst. Occupational Safetly and Haalth, Cincinmati, OH

TI - ENGIHEERING COHTPOL TECHNOLOSGY IN POLYVIMYL CHLORIDE
POLYMERIZATION PLANTS (MEETING ABSTRACT).
SI - ICDB/79/11873

S0 - Proczadings of tha Firsl Anmual NIOSY Szientific Symposium hald
in Cincimnati, OH, 17-19 April, 1978 Hatienal Imstitule for
Occupalional Safaty and Ha2alth, Cincimnati, OH, 1978.

LA « ENG
A8 - Thz Hatiecnal Instituls for Occupatienal Safatv and Hzalth,
Division of Pinysical Seiancas and Enginzaring has inttiatlad a
({ res2arch program in control tachnology. Tha objactive of this

program is fo facilitale the 1wplamantalion of effactiva
pravenialive m2asures in order to pravant occupational illmass,
Thz cbjactivas of tha plastics and rasins indusiry control
tackhnology assa2zimant warz 1o dacument and 2valuata affeclive
control tachnmology for plastics and resini polymarizatlieon plants,
Particular emphasis was givan lo polyvinyl chloridz (PVC)
polymarization procassas, sfimca tha ralativaly racant leuwaring in
Tha personal axposura liwii for vinyl chloridz morowar (VCH) 1o
an &-br 1 ppm Time waighted av has rzguirad Ths gpplicalion of
statz-of-tha art contrels, Tha prasant papzar contains a suwmary
of tha control tazhnolegy thal was found to ba eifacliva n
controlling VCM in procasses wanufazfuring PVC by suspansion,
bulk, and disparsion polvmarization, Controls nacszszary for VOM
“““ ' o ingluda procass and aguipmant wodification, isolation, local and
gznaral vantilation, work practicas, parsonmal prolaclive
equipeanT, uorkplace monitoring systamns, awplovea/zaplovar
aduzatien, and en-qoing affortl by both workars and managamant,
All of thasz componants wust funclion togathar as an intTagratad
coordinatad svslam in ordar fo assurs workar prolazlion undar
nerwal oparating conditions. (mo Rafs)

32 AU - Siwmon VF ; Tardiff PG
AD ~ Microbial Ganatics Frogram, Stanford Ras. Inst. Intarnaticnal,
: tanlo Park, CA, §4025
A TI - THE MUTAGEZHNIC ACTIVITY OF HALOGEMATED COMPCUNDS FOUND IM
CHLCRINATED DRINKIMG WATER.
SI - CARC/79/02788
: 50 =~ latar Chlorination; 2:417-431 1978
LA - ENG
A - Tha mutaganic aclivitias of 22 haloganatad compounds found in
chlorinated drinking uater uare dataeminad using tha Amas
Salmonallasmicrosona procaduraz with S, typhivurium stratns TAL535
and TALCO. Tuo knoun carcinoganz, carbsn (2lrachlorida and
chloroform, wara nol wulaganic 1n this susTan, probably bazausa
nutaganic matabolilas ware forwad 1n insufficiant awounts or thay
wara zo unitables Tthat thay did not zurviva long anoush lo
panatratzs thz bactaria and intarast with tha BHA. Kroun
carcinogans Thal uara mulaganic wara vinvl chloridz, vinylidina
- ehlorids, 1,2-dichloroathanz, 1,1,2-1r1chloro2thyiana,
bis-({2-chloroathyllathar, mathvl todida, and brewoform. Mutaganic




6€88€1 S?Y

00005747
VIMYL CHLORIDE

activity was alzo observad with bremodichloromathana,
chlorodibromomathanz, mathylana browide, bromochloromethans,
mathylena chlorida, wathyl browmida, m2thyl chlorida,
2-czhlorcpropans, l-chlorepreopana, bis(2-chloroiscpropyl)ather,
n-butyl browmida, T<butyl bromida, znd s-bulyl brownida, Tha
results indicate that tha nusb2r and amount of alkvl halidas in
potabla uater should bz raducazd to la2zsanm pozsibla haalth
hazards, (20 Rafs)

Szybinski Z 3 Popiala T

Instytut Madyeyny Waunzironaj AH, Al, Pokoju, Boczna 9, m. 7,
31-543 Krakow, Poland

MULTISTAGE STUDIES AIMED AT EARLY DETECTIOM OF CHRONIC EFFECTS OF
VINYL CHLCRIDE AND MERCURY VAPORS.

ICDB/79/10703

Had Prj 29(51:371-377 1978

FOL

A total of 168 workers occupaltionally expozed to vinyl chloride
(VC) vapers ware subjectad to mullistags clinical investigations.
Biochamical {asts wara parfcrmad in 34 subjacts, liver
sicintigraphy in 30, and liver bicpzies in 1l. OFf tha 168 workars,
66 uzrz2 axposad lo an av concanlralion of 17.9 wg/m3 (35 of (ham
for gre2ater than 10 yr}, and 102 to an av concaniration of 133
mg/m3 (49 of them for grealzar than 10 vr). Hapatowagaly uas found
in 19/102 patiants axposad to high concantralions and in 7/66
workars exposad to lower concantralions. Pathological livar
anzyma aclivitias and bilirubin lavals warz found in 45 workars
exposad to high concantrations and in 24 workars axposad 1o lower
cencanlrations of VC. Anglosarcoma was nol found. (no Reafs)

Laa CC ; Bhandari JC ; Winston M 3 Housz HB ; Dixen RL ; Woods JS
Midwast Ras, Insl., 425 Volkar Bluvd,, Kansas City, MO, 64110
CARCINOGEMNICITY OF VINYL CHLCRIDE AND VIMYLIDEME CHLORIDE.
CARC/79/02129

J Toxicol Environ Hzalth; 4(11):15-30 1978

ENG

Tha effects of exposurs to 50, (50, or 1,000 ppm vinyl chlerida
(VC) er 55 ppm vinvlidene chlorida (VDC) for 6 hrr/day, 5/days/uk,
wara studiad in albine CB-1 wicz and €0 rafs. Tha animals wz2raz
Killad after 1, 2, 3, 6, 9, or 12 mo. Bronchioloalvaolar adanomas
davalepad 1n 12,63, 22/63, and 48/69 micz e«pesed to 50, 250, and
1,000 ppm VC, raspaclivaly. Brorehicloalvaolar adanomas davalopad
In 6735 anlmals axposzd to VRC. Thraa of 29, 23/63, and 31/69
mica evposed to 50, 250, and 1,000 ppm VC, raspectively, )
davazlepad hamangtesarcomas (HS) in thz livar. In tha wica erposed
to VDC. HS davalepad in tha livars of twuo malas and onz fzwala,
Hammary gland tumors occurred in 9/34%, 3/34, and 13736 famala
mica expaiad to 50, 250, 1,0C0 ppm VG raspaclivaly, and thav
includad ductular adanocarcinamasz ard scuawsus and ansplasiic
call carcinowas with matastasis to tha lung. Maligiant lyveznomas
warz found In varlcus organs of wle2 arposad (o VC bul nel tn any
of Tha mica ewposad to VDC. Tualv2 7 70 and 21/70 rats awsesad
to 250 and 1,000 ppm VC, respaciivaly, davalepad HS in Thz liver;
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3/34 femals rats axposed 1o 250 ppm VC and 13/70 rats exposad to
1,000 VC also dgzvelopad HS in th2 lung. Tuwo of 36 male rats
axposad to VDC davalopad HS in tha wmasantaric lvwph nodz or se
tissua, IT {5 concludad that YC is highly carcinoganic in mices
tha incidanca and savarily of tha Tuwmers incraased with dosa and
lamgth of exposurs. Rals warzs morz rezistant to the carcineganic
affacts of VC and VDC. (26 Rais)

Mullar G 3 Horpoth K 5 Cuzarsxki W

Institul fur Staublunganforschung, Wasiring 10, D-4400 Munstar,

W, Czrmany

IM VIVO TRAPPIMG OF A VINYL CHLORIDE METABOLITE BY MEANS OF

3,4-DICHLCROBENZENETHIOL.

CARC/79/01939

Int Arch O:zcup Environ Haalthi 42(2):137-139 1978

EMG

A mzthod for trapping melabolitas of vinyl chlorida (VC) and

2,2'-dichlarodizthylathar (DOZ) is reportad, Rats trzated with VC

and 3,4-dichlorobanzanathiol excrala

5-213,4-dichlorothiophanyl laceiic acid in tha urinz, The

structure of the compound was confirmed by gas

chromatlographuy-nass spaciroghalomalry. Siwmiler rasults weras

obtainad with DDE. Thus, thz formalion of ultimate carcinogans

from nonalactrophilic precursors can be proved by thz usa2 of

"QF:{uQﬁﬁhhiiqfé}ﬁ?Q nuclaophilic trapping agents both In viiro and in vivo. (9 Refs)

Hatufuji H
Occupational Hzalth Sarvice Canter, Inst. Scienecz Labor, Japan
VIMNYL CHLCRIDE FOISOMING IM THE USSR: LITERATURE SURVEY.
ICOB/79/06137
Rodo Kaga®u; 54{11):583-592 1973
JPN
Among workars axpozad to vinyl chlorida in wastarn countrias
choul 70 cases of hapalic anglosarcowa havae baen reporled in
Wzstern countries, while nonz Pave baan razportad in tha Soviatl
Union (USSR). Howavar, many cas2s of chrente vinvl ehlorida
poiszening hava baan reportad 1n the USSR, whils fau hava baan
reportad in Hastern countrias. Tha USSR raquires poisonad werkars
to changz to uork unralatad to vinyl chlorida and limitad
axposura timz on tha jeb, Tolarafad limiis of vinyl chlorids ara
s21 at 10.7 ppm in tha USSR, whila thz Liwit has baan 500 ppm
(1959-1971) o 200 ppw (1971-1975) in Tha Witaed States.
Inzpaction of USSR facteorias katucen 1553 and 1969 revaalad that
unaccaptable lavaels (gra2atar thsn 10.7 gpm) occurred in 2-807 of
casas. Erposura ragulalions and tha lou toleranca limits in tha
USSR may avplatn uhy paliants with chronie vinyl chloridsa
polsoming with charactaristic sowptows hava not prograssad 1o tha
paint of davaloping h2oalic anglozarcoma, (42 Rafs)
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( 37 AU - Biran 0 ; Gilbart SG ; Giacin JR
AD - Bait Yizzhak, Israzl
R TI - SORPTION OF VINYLCHLORIDE BY STLECTED FOOD COMSTITUENTS.
K ( SI - CARC/79/01526
S0 ~ J Food Sci; 44(1):56~58 1978
LA - EMNG
A8 - Thz sorplion of vinyl chlorids monowar for szlectad food

£ constituants (watar, corn otl, oil~inwwatar 2nulsions, casein,

R and sucros2} was found 1o ba affaclad significantly by tha
chemical raturs of tha food constiluant, tha initial
coneanlralion of VCM, and tamperatura. (12 Pafs)

- 38 AU -~ Biran D ; Giacin JR ; Hayekaua K § Gilbart SG

AD - Barl Yizzhak, Israzl
TI - VIMYLCHLORIDE SORPTION BY DRY CASEIM PARTICLES: MECHANISTIC
COHSIDERATIONS,
SI - CARC/79/01524
- ' S0 =~ J Fcod Sci; 44(1):59-61 1973
N ' ’ LA +« ENG
o AB - Tha amount of winvl chloridz monomar (VCM) sorbad by drv caszin

narticles increases with a dacreasz in tawpzralurs or a raduction
in wmoisture contant of tha particles. Adsorplionm is presumad to
take placz on tha casain surfacz and to involva tuo distinctly
diffarent modas of sorplion: aclive sile sorption in which VCH
wolecules arz attractad 1o tha cassin surfaca and an
intermolacular atiraction of VCM moleculas, in which thara is
clustering around initially bound VCM. (10 Rafs)

FaaN

39 AU - Am2s BN
AD - Barkalay, CA, 94720, Univ. California
TI - SESSICH II. CARCINOGEM SCREEMING: CBGTACLES AND OPTIOMS. IM VITRO
TESTING OF EMVIROMMENTAL MUTAGENS/CARCIHOGENS.

h SI - CARC/79/010%%

50 - Structural Corrzlatas of Carcinoganzsis and Mutaganasis A Guidsz
To Tasling Prioritias? Procaadings of ihz Sacond Food and Drug
Admimistration 0ffica of Scianca Summar Sywposium hald in
Amnnpolis, 31 August-2 Saptambar 1977, Office of Szienmca, FDA,
Amnapolis, MD, HEH Publication Ho (FDA)78-1046, 241 pp., 1978.

LA - &NG

AB - Tha davelopwant, accuracy, and racant applications of tha Awas
Salwonzlla mutagenasiz test ara discussad. Chamicals testad fer
wutaginieity and carcinoganictiy hava includad flama ratardanis
in childran's pajanas, pasticidas, vinyl chleridz, and dibrems
compouwnds in citrus-flaverad sof! drinks., (9 Rafs)
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( 40 AU - Fishbein L
AD = Hatl. Canier Toxicolegical Ras., Littla Rock, AR, 72207
TI - STRUCTUIAL PARAMETERS ASSOCIATED WITH CARCINOGENESIS (HALOGEMNATED
<' OLEFIMS, VIHYL AND ALLYL ANALO3S AMD EPOXIDES).
SI - CARC/72/01C%72
S0 = Structural Corrzlales of Carcincganesis and tulagenesis. A Guida
te Testing Prioritizs? Procaadings of tha Sscond Food and Drug
{' Administration 07fica of Sztence Su.mar Sympaitum hzld in
) Aanzzolis, Il AuqusT-2 Sapilaazar 1977, OfFf1c2 of S212nca, FDA
Avapolis, MD HEW Publication Mo, (FDAY78-1045, 24) pp.,» 1979.
LA - ENS
AE - A numbar of repertadly carcinoganic industrial cowmpounds
tincluding haloganatad olafins, viny!l and allyl analegs, and
epoxidas ) ware exaninad to dz2tzrminz if thair structural,
biological, and matabolic similaritias could h2lp predict thair
carcinosanicity. Tn2 chlorinated olafinic derivalives of major
concarn ra vinyl chlomida, vinvlidanz cnloricz,
trichloroszthylana, chlorczrars, dichlorobutanz, and
garehloroathvlanz, all of which havae bazn provad (o ke
carcinezaic To huwans and/ar laberatery antmals, Evigencs
suzgaslz Thatl all chlzrinatad athylarza are walaboslizad 12
oxiranzs {opoxidas) az a firs] stzp. Tha oxiranaes, which are
3trongly 2lactrephilic, mav raacl dirzstly wiih c2ll nuclaophiles
or inzy way undarqgo intramelacular arrangamanisz. N> such
- structure~activity ra2lationship has bzan danonsiratad for the
’ various vinyl and allyl analogs Thal are carcinoganic and/or
mulaganigs. In tha case of thz 2poxtdzsy thaz pra2sance of a
raaztiva functional qroup (as n zpichlorchydrin) or a doublse
bend (a5 in glycidaldzhyda) near thz epoxidz acpaars o anhance
crreineaanicity by allowing tha chamical to a2t a3 a difunctional
alkvlatirg aqgent for wnecrorslzuzlas, Grzalar raliance should b2
plazed en wulaganicily tasling and on dafinitiva mafabolic and
chareacekinalic studies To auzmant siructura-acliviily pradiclions
of carcinoganicily. (79 Rafs)

o,

41 AU - Simwmon VF
AD - SRI Imfernational, Manlo Park, CA, 96025
TI - STRUCTURAL CORRELATIONS OF CARCINOGEMNIC AND MUTAGENIC ALKYL
HALIDES.
I - CARC/79/01073
80 -~ Struciural Corralatas of Carcinmosenasis and Nutagamaesis., A Guida
to Tasting Prior1t123? Pracacdinas of The Szcond Food and Drug

- Fdwiniztration 0ffic2 of Scianca Suaczr Svepeitun hald in
Avnepolis, 31 August-2 Saplawbar 1977, Offica of Szianca, FODA
Amzpolis, B HEN Poblication Mol (FDAD78-1C46, 241 pp.s 1978,
LA - END
AB - T2 Amas Salwon2lla typhtwurium wicrasoms assav, using si-ain
TAL00, uas usad To daizrmin: Tha wmuiznzanicily o7 23 alkwl
halidas, 10 of umich wera uninoun carcinogans. Twuanly-one of
_ thzsa halides ware wulaganic with and i thout $-9 livar wicrasome

- mix. Tha wulaganle ¢sapounds (¢ €2noi23 provan carzinsgand
eludad wmeinvl bromidz, mathul enlzaeida, watnul todida (g),
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mathylene chloridz (¢}, bromochlorcmethane, wmethylenz bronids,
bremoform (¢), dibromechloromzthanz, bromodichleromathans, vinyl
chlorida (e}, vinylidenae chlorida (¢), 1,1,2~-trichleoroathylizne
(c), bis(2-chloroathyl) ethar (¢), bis(2-chloroisspropyl) 2ther,
l-chlorcpropens, 3-chloropropzmz, szpichlerohydrin (¢,
haxachlorobuladiena, 3-bromoprepienic asid, 3-iodopropionic acid,
and 3-chleroprepienic acid. Tuo xnown carcinogani, carbon
tatrachloridz and chloroform, uare nat wutagamic 'n Tha prasance
or absanca of tha $-9 mix., It i3 likaly that an inzufificient
arount of the mutagonic form wuas mroduced cr that this form uwas
so unstable it was wavarlabla fo intarast with tha bactarizl
DHA. In g2naral, the wutagenicity corrzlalad with chamical
reactivity, OF inlerest was th2 mutaganicity of methylens
chloride, a widaly usad industrial chamical with broad
anvironmantal exposurs (via paint ranovars and asrosol spray
cans ). (17 Rafs)

Waisburgaer EK

MCI, Bathasda, MD

CARCINOGEHIC MHATURAL PRODUCTS.

CARC/79/01070

Structural Corralates of Carcinoganasis and Mulagenesis. A Guide
to Tasting Prioritias? Procaadinzgs of Tha Sacend Food and Drug
Administration Office of Sciznca Summer Sywposium hald in
Awanoliz, 31 Auqust-2 Septembar 1977. Oifica of Ssience, FDA
Annapolis, MD HEW Publication MNa., {FDA)I78-110446, 241 pp., 1978.
ENS

A revizu is presentad of carcimoganic compounds occurring
naturally in plants and fungi. Studics hava shown Tobacco to
contain nitresamina, hydrazinz, vinyl chlorida, benz(alpyranz,
and polveyelic aromatic hydrocarbems, all provan carcinogzns. The
nut of Tha cvecad plant, somatimas usad as a sourca of starch, may
contain cveasin, which is Knoun to induce carcinouas of ths
livaer, kidnav, and intastinz in laboratory animals. Among fungal
carcinogans, ethyl carbamala (urathan2), a bv-product of fozd and
bavarsge f2rwantation, has baan shown o induce lung and livar
Tumors whan administerad to wmice and naubern rats, respaclivaly.
Muvcotoxins, particularly aflato«in Bl (and to a lasser axianl B2,
Gl, and G2) producad by tha fungus Aspargillus flavus is an
exlremzly potanl carcinogan and raadily contaminatas wany {ypas
of grains and ollsceds. It is postulataed thal many othar
naturally occurring carcinagans ar2 presenl In Tha envirommant
but Thasze arz ganarally thousht to b2 waak or adozuately czfandad
against by norwal datoxificalicon wachanizms, repalr anzvmaz, and
natural protactiiva subsTancas 1n ‘2243 (29, Indola darivalioas in
vagatablas )., (49 Rafs)
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( 43 AU - Chattaerji DC ; Greanz RF ; Gallalli JF
A - Pnarmacautical Davalopwent Sarvica, Fharmacy D2pt., Clinical
Cenlar, NIH, Bathesda, MD, 20014
( TI - MECHANISM OF HYDROLYSIS OF HALOGEMATED NITROSCUREAS.

ST - CATH/79/00538
$3 - J Pharm Scij 47(11):1527-1532 1978
LA - ENG
A3 - Tha hvdrolvsis of chlorozotozin (CZT), carmustine (BCNU),
lemustine (CCHU), semustine (mathyl-CCHUY,
1,3-bis({2~Ffluoroethyl)-1-nitrosouraa, and streplozotocin (SZT)
ware invastigatlad using CZT as a meda2l. Thz hudrolytlic raaztions
of th2 mitrosouraas at pH 3-8 raprazantad a suswatllion of uatar-
and hvdroxida lon-catalyzad reactions. Tha latar raaction uas tha
sum of tuo parallal reactions. Tha ralative contribution of zach
reaction dzpandad upon pH, which resultad in diffarent preogdust
distributionz. Dianionic phospghala incraasad tha production of
fraz chloridz ion without causting a =1aificant changa in The
hydrolysis rata, Tha active alkylaling intarmadiate of the
chloroathylnitrozouraas under physiolczic conditions has not yet
baan idantifiad, but it may ba tha 2-chloroathyl cation or the2
corrasponding diazonium hvdroxida. The Incraasad chloridz yon
production caused by phosphata dianion la2d to a proposad
waechanism wharaby tha 2-chloroathyvlcarbenium ion acts as a
bifunctional alkylating agant of phosphata dianion. Tha
2-chlorcathylcarboniun icns d2rivad fren BCNU, CCHU, wathyl-CCNU,
and CZT way act a3 bifunclional alkylaling aganis o form infer-
or intrastrand nuclaic acid crosz-links. The inability of tha
( non-halogznatad nitrosouraas (such as 5ZT) to form bifunctlional
raactive 1ntermadtales may account for Their lower activity. Tha
higher aclivity of the halogznatad nitrosoureas may also bz
causad by significant production of acelaldehyd2 and vinyl cation
products at physiologic pH. (11 Rafs)

R NPT S R et

44 AU - Curran KL ; Kupchalla CE 5 Sandsz J 5 Tawburro CH
AD - Cancar Cantar and Div. Digastiva Diseasas and Hutrition, Univ.
Louisvillz Sch., Mzdicinz, Loutsvilla, KY
TI - URINARY GLYCOSAMIMNOGLYCAN PATTERNHS IN HUNAN HEPATIC ANGIOSARCCHA,
HEPATCIIA, AND IN WORKERS AT RISK FOR ANGIOSARCOMA (MEETING
ABSTRACT).
SY - ICDR/79/01166
S0 - Castroantarology; 75{5}:959 1978
LA - ENG
AB -~ A pravious studv resorted an abarration 1n glycosaminoglycans
(GAG3) =2lulasd from anlcn-archan=s2 columns with 1.25 and 1.5 H
MaCLl 1 tha urinz of patiants with hapalic angiosarcoma. A
controllzd pilotl study avaminad urinary GAG pallarns in wuorkars
al mizk for angiosarcoma. Six individuals with a history of high
vinyl chloridz esxpotura and docunantad Lrvar dis2a32 wars paired
utth individuals with a high 2-posura 1ndax o vinyl chlorigz but
ro clinical livaer dizzase. Stwilarly six perions with low
- 2vposure bul abnorwal liver funcliom were paitrad with low
axposure/normal livar function 1ndividuals, A Z4-hr urins uas

ha
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collected from each individual and the GAGs analyzad by
anion-exchang2 chromategraphy. Individuals with clinically active
livar disease at the time of this study wer2 found to hava
urinary GAG axcralion palierns which warz siwilar to thosza
dascribed in angiosarcoma. Ho significant diffarances were found
batuzan high vs low vinyl chlerida zxposure or bzfuz2an Thesz with
inactive liver diseasae and thosz with norwal liver funclion. GAG
excrailon was also studiad in an additional hepatic angiozarcoma
and human hapatowa and confirm Thz rapartaa urinary changas,
Thzse findings suonport The conczpl that urinary GAGS are
incraasad only im active hezpalic diszasa and may bz usaful in
evaluating tha da2qrez of aclivity al tha various stagas of liver
diszasz in humans. (no Rafs)

Jonas RN ; Weill H

Tulane Madical Center, Maw Orleans, LA

QCCUPATIONAL LUNS DISEASE.

CARC/79/00454

Raspir Care; 23(10):98%9-998 1978

ENG

Cccupational lung disordars ars reviasued with ragard 1o thair
causativa agenls and tha pathologic responzes avokad. Dust
waculas (uhich are causad by inhaling Tin, barium, iren, or coal
salis), pulmonary fibrosis, huvparsansitivity pnzumonia, baryllium
lung diszase, and obstructive atruavs diszasas are discussad.
Asbzszlos, arsenic, chromales, nickel radiocactive imhalants, tha
halo ethars, and vinyl chlorids monomar way inducz raspiraiory
tract tumors. Asbastos may alszo cauzz cancer of tha larynx and
carcinoma of tha gasTreinTastinal fract, and brain Tumors and
hamangiosarcoma of tha liver wavy result from axposure (o vinvl
chlorida. The diagnosis of eccupalional lung diszzse is
discussad, asz i3 tha selling and enforcamant of rarmissible dust
axposurz levals. (10 Rafs)

Tamburro CH ; Cresch JL ; Davis A j Grasnbarg RA

Cancar Canlar, Miv, Loulsville Sch, Madicina, Louisvilla, KY
INDOCYAHINE GREEN CLEARAMNCE AS THE FROSPECTIVE INDICATOR OF
HEPATOCELLULAR CHEMICAL TOXICITY (HMEETIMG ABSTRACT).
1CD3/79/007273

Gastroantarology: 75(5):989 1978

ENG

Standard biochemical liver tasts (alanina (SGPT) and aspartale
aminofransferasa, gaswa qlutawyl Transpaplidase, alkalins
rhoiphataza (AP}, pilirubin, lactic actid dehvdrozanasa,
profnrombin Time, albumin, and cholzstarol) ara th2 wainsTay for
clinical zcraaning of livar 1njury, including concar davalopment,
In industrral anvirenmants. Tuzlvae-hundrad chantcal workars ware
tcreanad with physical evmminaticn, s{andard blochamical livar
tas(s (SBLT), livar-splean scans and 1ndocyanina graan (ICG)
clearanca (0.5, 2.5, 2 5.0 wmg/ng doses) ovar a four-y2ar gariod.
Individuals with parsiztent abrormalilies racsivad a livar
blopsy. Evary emplovize had a ranied ordared zvpasurz work hislory
for 22 chanicals uzad at 350 jeb classifications ovar tha past 35

)
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(- yr. The frequency with wuhich each 5BLT and ICG could idenmtify (
liver injury were studizd. ICG was found lo bz tha most eifactive
in correctly idantifying tha prasancz of livar damage. Vinyl

(- chlorida workers also shouwad a progressively incrzasad fraquancy (
of abnorwal ICG clzzrances with pregressiva chamical exposura.
The SGRT, AP, and other studia2s only show increasad abnormalities

. late in thz exposure, oftan concomitant with clinical

( manifastations of overt hepalic disesasz2., This data illustrate th

' inability of SBLTs To detzel early latenmt hzoatic injury and the
ability of IC5 claaranca to idantify prospactively early,
dzvaloping lasions and follow thair prograssivs coursa. (no Rafs

47 AU - Rochz J ; Fournzt J ; Hostein J § Panh M ; Bzmnat-Eymard JB
AD - Clinigua d'Hzcatologie-Gazlroantarologiez, C.H.U. dz Grencbla,
Hopital des Sablons, F 38700 La Tronchz, France
TI - HEPATIC ANGIOSARCO{A DUE TO VINYL CHLCRIDE. REPORT OF 4 CASES.
SI - CARC/79/00300
. S0 - Gastroentzarol Clin Biol; 2(8/9):669-678 1978
o : . LA - FRE
AB - Angicsarcemas of tha liver davalopzd in four man (agad 63, 48, N
38, and 42 vr) who had werkad in th2 production of vinyl chlorida
(VC) for 12, 26, 10, and 12 yr, raspactivaly, Initial symploms
wara abdowminal pain in threa patianis and back pain {duz o
{ malastasas) in ena. Tha wost constant laboratery indication was
pme S P L o e alavatad sarum alkaline phosphatase (55-77 m1llitm)IUY;
i ' U ganma-glutamyltranspaptidazes ware warkadly alavatad (217 and 293
mIU) in Tha two patiants in which thay wars wmaasurad.
alpha-Feloprolain was normal, and S530T and SGPT wara closa to L
normal., Two paliants had hepalomagaly, which waz Tha principal
climical finding in tha Literaiura on othar VC-1nduced
angicsarcomas. Arteriography ravaalaed Tha anglosarcoma in thz
four patiants, although livar scans with Tc$2m also indicatad (
livar pathology in tuo patients. Gaslrointastinal tract
hamorrhage cccurrad in fuo patiants and herorrhagz into the
par)tonz2um in fwo. Survival was 2-13 wmo. Climeal, biochamical
and histological features of praviouslv repcrlad patients with
VC-1inducad angiosarcomas ara raviawad. (50 Raf3)

ay88€1l S®H
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48 AU - Gresn T ; Hathuay DE
AD - Imparial Chawmical Industrias Ltd., Cantral Toxicology Lab., L
Aldzrlay Park, Chashire SK10 47J, Enzland )
TI - INTERACTIONS OF VINYL CHLORIDE WITH RAT-LIVER DNA IN VIVO.
SI - CARC/79,/00007
L S0 - Cham Brol Intzract; 22(2/3):211-226 1973 L_
' LA - ENS
AB - Tha raaclion of vinyl chlerida (VC) with liver DHA in Wistar rats
and Th2 raaction of chloroacelaldahyda (CAA) and calf Thywus BHA
wara 1nuvasligated. _
fh2la-D-2'=Caoxvribatfuranasylimidazo-12,1,1)-0urina
(zihanodaaxyadancsing) and
- le2ta~0-2'~daoxyritofuranosvl-1,2-dihydro-2-sxoimidazo-(1,2-¢ ) -py~
. rintdineg (ethanodsoxyveytidinzg) uarz 1danlifiad in The enzvme
- hydrolyzates ebtatmad (1) from calf Thymus GHA Thal had bz2n
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modified by chewmical reaction with CAA and (2} from liver DNA
preparad frow rats thal had been a2xposzd po to VC in their
drinking water (250 ppm) for zpprox 2 yr. Thus, VC-darivad
cnloroathylana oxidz and/or CAA bzhaved as a bifunciional
alkylating agant fouward daoxyadznesinag and deoxycyTidine residues
of DNA. It is concludad thal wodificalion of Ths DHA struclure by
VC, through imidazo-cyclization of d2ovyadenssine and
daoxycylidinag residuss and through d2purination of tha resulting
ethancdzoxyadanosine residues, is ralated to tha mutagemiciiy of
VC. Tha carcinoganicity of V€ in animals and in humans and its
wutlagenic proparlias aflar biolransformation (by wicrosomal
anzymas) into the activa matabolitas chleroathvlenz oxid2 and
CAAy which show elacirophilic raactlivity toward DNA, would appear
to conform with tha idz2a of a ralalionship bafwesn carcinoganasis
end wmulaganasis, (41 Rais)

Cyluik 8 ;3 Grabocwski H ; Gula-Fietkiewiez E

Zaklad Anatomii Patolegicanzj, Inmstytut Biostruklury AM, ul.
Kilinskiago 1, 15-230 Bialystok, Peland

FRIMARY MALIGHANT HEMAMGIQINDOTHELIOMA OF THE LIVER WITH
METASTASES TO THE LUNGS, ADREMAL GLAMDS AND LYMPH NODES.
IcDB/78/30339

Pol Arch ttad Wawn; 60(2):183-187 1978

POL

Maligrant hamangiozndothalioma of tha liver and metastaszes to the
ledt lung, adrenal glands and lymph nodas wara found at autcpsy
in a 69-yr-2ld man who diad from broenchopnaumenia with lung
emphysoma, circulatory insufficiancy, chronie gastritis and
cachaxia. Tha patiant had navar kaan axposad to vinvl chleride,
Thorotrast, or any othar substance baliavaed to induce such
Tumors. (11 Rats)

Ly88EL S®BH

Simmon VF ; Kauhanan K ; Mortzluwans K 3 Tardiff R

Stanford Ras. Inzt., Manle Park, CA

MUTAGENIC ACTIVITY OF CHERICALS IDENTIFIED IN DRINKING WATER
(MEETING ABSTRACT).

IC05/773/730040

Butal Res; 53(2):262 1978

ENG

Approx 300 chamicals have baan idantifiad in finizhad drinking
vatar in Tha US. Sow2 of thesz chowmicals are krowun to ba
carctnogans in redants (2q, aldrin, carbon tztrachloridz) and/or
humans (banzspyrana). bz have bagun To analyze th2se chamieals
for their mutaganiz activity 1n wicrosrgantawms, 0F 128 chemicals
that w2 hava tastads 21 wara mutaganic in praliminary spot tasts
on Saluwonalla tvphiwuriun TAI00 (unthoul malabolic activaticond.
W2 havae oblainad dosa-dapendant wutlaganmie rasponsas with 19 of
thase compounds (banzopyranz, bromochlorswathone,
Eronwodicnlorowathanz, sromoform, browmomathanz; n-butyl bromida,
sac=2uivl bromidz, Tzri-bulyl bronide, T2¢hnical arads chlzrdane,
chlorsdisronomathanas, nis(2-chlors2thyl) athar, Jibromonelhanz,
1,2-dtchlorcathanz, 1,1-dichloreztlhylana,
raxachloro=-1,3-butadiane, 1odomaihanz, wathyl chlorida, mathylane
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chlomidz and vinyl chlerids) in strains of 3 typhinuriun.
Additional mutaganicity assays using Escherichia coli WP2 and
Saccharcmycas carevisiaz D3 zre undaruav. (no Ra2fs)

Ramnug U 3 Ramel C

Environmantal Toxicology Whit, Wallanbarg Lab., Univ. Stockholm,
Stockholm, Suadan

THE MUTAGENICITY AKD HETABOLISM OF 1,2-DICHLOROETHANE (MEETING
ABSTRACT).

ICC3/73/30026
wtatl Resi 53(2):251-252 1978
ENG

Tha tar-lika wuaste product from tha vinyl chloridz production has
shown mutaganic propartias in Tha Salmonzlla wicresoma Tasl using
strain TALIS35, Ethvlanadichloridz (l.2-dichloroathane), onz of
thz main componanis in tha tar, was alszo mulaganic in thz tast
bul cannol b2 raspensibls for th2 nulagmicily of the loial far.
In botlh caszsz an incrzase in tha nunbar of wmutants is sa22n uhan
tha mz2tabolizing systam is prasant, but tha activation of tha tar
is MADPH-daczndznt and Thz activalion of 1,2-dichloroathana i3
HADFH-ind2pandant. Th2 matabolism and mutagontcity of tha latter
wuns Therefore studied in wore dataill with Salwonz2lla and
diffezront matabolizing systows. From tha rasulis i1 can b2
concludad that the activation to a mora potent wulTagan is carried
out by enzvames tn th2 solubla frastien., This acltivation 13
furthzsr stinulatzd b addition of gqlutathionz To tha systam,
indicating a forwation of a conjugate batusan 1,2-dichlorcathana
and glutathionza. 1,2-Dichlorozthrne has alzo baen Tastad on th2
samaz Salwonalla sTrain (TA-1333) with perfused rat-liver =23
matabolizing systam. In This Tast ths bile produced, within half
an nour afler Tha addition of 1,2-dichlorozthana, 15 strengly
mutaganic, while no 2ffect can b2 s22n In Tha parfusata. A
cerrazpending enhancamant in th2 wulaganicity of
1,2~dichloroathenz tias saan i1 tha bacteria ware incubated in the
prasance of enztvmz praparaliens of glutathioma S-transfarasas,
glutathion2 and 1,2-dichloroathana. It can tharefore b2 concluded
that onz matabolic pathuay of 1,2-dichloroathana tnvolvas diract
conjugation uith glutathionz. This conjugala s axcratad in tha
bilz, uhare thz mulagantcity is found. Hormally Tha conjuzation
with glutathionz 13 reqardad as a datexication, bul in 1M1 case
tha eifact 15 quila tha contrary. Thza substanca 13 activalad by
tha conjugalion., Tna resultis alzo 1llustrats the usafulness of
Tha muTaganteity tast basad on Salmoazlla and 1n vitro watabslism
in Tracing matabolic palhuays wunich could ba wmere difficult to
datact in vive. (no Pafs)
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( 52 AU = Ivanalich KM § Katz ID j Aronson I

AD - Dzptl. Physiology and Madical Biochamistry, Univ. Cape Toun

Madical Sch., Cap2 Town, S. Africa
{: TI - THE METABOLIC ACTIVATION OF VINYL CHLORIDE IM VITRO (MEETIMNG
ABSTRACT),
SI - 1ICDB/73/30020
S0 - Mulal Ras; 53(2)1:204 1978
( LA - ENG
. AB - In tha prasenca of hapalic microsomes, vinvl chleride preduces a
'Type I' difisrance spactrum and stimulatas carbon monoxtd:
inhibitable NADFH consumption., Vinyl chloridz, therafore, app2ars
o bind to and to ba matabolized by hapatic wicrosomal cylozhrows
P+450 in vitro, Tha Ks valuz for Tha binding of vinyl chlzrida to
cylochromes P-450 in uninduced microsomas (80 wH) is dzcraased to
aperox 10 wmM following phensharbital or 3-mathylcholanthrana
inductien. Tha ¢hangz in Awax and wax valozity valuzs arz not
altarad by 3-methylcholanthranz induction, but arz 2nhancad 2-to
3-fold by phanobarbital induction. Thasz resutls Indicata that
more ona twpz P-450 cvlochrome binds and malabolizes vinvl
cnloridz, but that thz cylochroma P-450 inducad by phanzbarbital
plavs a wajor role in thase processas. In tha prasaznce of NADPH
and ha2patic microzomas, vinyl chlorida madiatas Thz dagradation
o7 tha nhama moiaty of cylochromz P-6450. Undar thes2 conditions,
( the lavels of othar hapalic wicrosemal enzyvmzs are not affactad.
) Tne affzct of vinyl chlorid2 on Tha lavels of cylochrowzs P~450 i3
slight in uninducad or 3J-mathvlichelanthrans microsomes bul is
slriking 1n phancbarbital microsomes. The affect i3z abelizhad in
tha absanca of MADPH or vinyl chlorida and is diminishad by
rzducad glutathionz. The astivatad watabolitz of vinvl chleorida
producad by cytochrema P-~450 way 'n part madiata tha mulagzanic
and carcinoganic effects of vinyl chlorida. (no Rais)

6v88€l S»®H

53 AU - Draven € ; Kuroki T ; Montasano R

AD - Intarnational Agancy for Ras. on Cancar, 150 cours Albert Thomas,
69008, Lyon, Francz

TI - MICROSOIIE-MEDIATED MUTAGENESIS OF A CHIMESE HAMSTER CELL LINE BY
VARIQUS CHEMICALS (MEETING ABSTRACT).

51 -~ ICDB/73/29991

S0 - htutatl Raes; 53(2):1081-182 1973

LA - ENG

A3 - A wicrosome-wadiated mutaganasis svitem for wammalian calls has
bean establishad using V79 c2lls, a Chinzsa hanstar cell line,
Tha ca2lls, grotm in monolayar, uzrz traatad with thz chamicals to
ba tazilad in tha preszence of a post-milochondrial fracticn (S515)
and cotaztors for 1 b or mor2 (da2n2nding an tha chamicals),
wazhza and incubated for 2-3 i on frash culture wadium, ind then
tha calls wara platad for toxicity and wutaganicitly assavs.
Matalison uas dalarminzd by restatance To 20 ugsml 8-azaguaninz or

1 wmtlliM ousbain., In eur 2338y syslam, 515 and cofaztlors warz nol
_ found 1o b2 ltoxie to thz c2lls. Thz chanlcals tastad inclufad 12
- nitrosaminzs, 3 chlerinatad hvdrocarbons, several polvevelrc
: nydrozarbons and aflaloxin BLl, Oosz-rzlated wutalien and
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cylotoxicity were inducad after incubation with
dima2thylnitrosamina (DHM) only in tha presance of both tha 3515
fraction of the livars of BD-V1 malz rats and thz cofacters.
Pretreatmant of rals with phenmsbarbital (PB) lad to an aporox
2-fold increase in Tha mutalion ratz cvar thal with tha untrzated
rals are DMM concanlralicns ranging frow 2 To 50 williM, while
aminoacetonitrile pratrzatrant reduces The mulaganic effact.
Mzthylcholanthrans pretreatwant rasulted in an incraasz In the
wutation fraquancy with a highar concantratlion of CHM (50
williM). A good corrzlation was found betwzan in vivo
carcinoganicity and this mutaganasis test: with tha exceptlion of
H-mitrosomzthylphanylaminzg, Tha carcinoganic nitrozaminas (DN,
H-nitrosodiathylaminz, N-nitrosodi-n-propylamine,
N-nitrosodi-n~butylaminz, N-nitrosodi-n-pantyviamina,
N-nitrosomathylen-prepylaninag, M-nitrosomorpholing,
N-nitrosopyrrolidin, N-mitrose-H'-nzthvlpipzrezine,
N-nitrosonathylphanylamina) wzre wulaganic 1o V79 Chinase hamslar
cells in thz presenca of thz PB-pretraataed S15 fraclion and
cofactors. Tha non-carcincganic N-nitrosodighanylaminz and
N-nitresomzthyl-terT-bulvl-aminz had no wulasamic effacl. Vinyl
shlorida, vinvlidenz chloridz and 2-chlorobutadianz wzra tastad,
but only vinyl chloridz was wufaganic in th2 prasance of
FB-pra2iraalad 515 and cofaciers whila the othars uere found to ke
toxic bul nol mutagenic. The mulaganicity of polucyclic
hydrocarbons and aflatexin Bl is now undzr invastigation. (no
Rafs)

U S At e

Lzonard A ; D2cat G ; Leonard ED

Mammalian Ganatlics Lab., C.E.M-S.C.K,, B-2400 Mol, Bzlgium
CYTCGENETIC INVESTIGATIONS OM LYMPFHOCYTES FRCH WORKERS ENPOSED TO
VINTL CHLORIDE (MZETING ADBSTRACT).

ICDB/78/29945

Mutat Ras; 53(2):219 1978

ENG

Hale workers from tha polynmerization departmant of a vinyl
chlorida (VC) factery, pz2opla employad in tha laboratory of
anothar VC plant and controls from culsidz tha factory
a2nvirormant ware evaminad for tha prasance of chromosome
sberralions 1n bleoed lymphocytzas., Thz Incidancz of chromatid
sbarrations (gaps and braakis) and of chromczoma gaps was not
sig ficanTly incraazad aflar VC a2xposura, bul mora savara
chromosome anomalies such a3 chromoscma fraguanis, rings and
dicentrics uzre obiervad In mos{ of th2 uerkars frowm the
polymarization daparimant. The wmadical histery of tha uork:zss
zhows thal moat paspla from tha polvwarization gzpartmeat
reczivad sa2varal radiogranhias. Tne conclusion that tha
chromescuz fraguanis and chronozonz dicanlics result from VC
avposUr2 remalns, ‘haraforez, dublous. IV is wuzh wora prcohabla
ihat thase anomaliz2s criqinala froam The diagrzilic exposura {0
tomizing radialion, (no Pafs)
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55 AU - Fucarova M ; Polivkova Z
AD - Padiatric Dept., Postgraduale Madical Inst., Prague,
Cxachoslovakia
( TI - MUTAGENIC EFFECTS Of DIFFERENT MUTAGENS ON HUMAN CHROMOSCHES IN
. VITRO AND IM VIVQ AS DETECTED BY CONVENTIOHAL AND 'HARLEGQUIN'
METHODS (MEETING ABSTRACT).
5T - ICD3/73/729%60
(' 53 - MuTal Ra3; 53(2):215 1973
' LA - ENG
AB - In vilro zludies wzra parformad which considarad the mutaganic
2ifacts of Mifomycin C, Alavan, Iriathylanz thiophozphorsaide
; (TEPA), Tmuram, Vincristinz end Vinblasline on pariphzral human
’ lymphocytes expoasad for tha last 24 hr of cultivation to 10%%-2,
o : L, 10%%-3, 10%%-4, 10+%-5, 1l0##-6 and 10%%-7 wmg/ml concenlralions of
.‘ ’ S e S thasa chamicals. Ths lowsst concenlrations ware ineviectliva when
s using cenvantional cytogaratlic tachniqua. Thz possible wutaganie
. 277a¢T of Tnis louast cenceniratlien of 10%%-7 mo/nl was Ta2siad
S Cre e A also by ‘harlaquin’ mathod scoring tha nuubars of sister
' ’ - chromalid axchangz (SCE)., Onlv Mitowvcin C, Alawxan, Imuran and
Kl TEPA ti2ra found 1o incraazaz Tha nuebar of SCE, whila Vinsristine
and Vinblaztina did notl induca any sizatficant changes. In vivo
sludias daalt with patiants tr2ated with Isuran, with childran
vaccinatad against variola and with workars eczcupationally
exposad to vinyl chlertdz, Again both conventional and
tharlaquin' tachniquas wzre used. cowparing tha ralationzhip
betuzan thz nusnbar of gross chromosom2 aberrations and tha rumber
of SCE inducad by in vivo exposurz lo thasz thraz mulagens. Tha
rasults datected by conventional and 'harlsquin' cyloganalic
wathods have ravzalad a highly spacific suscaptibility of human
parinharal lywphocytes to diffarent Tupas of mutagains afiar in
vitro and In vivo exposures. (no Pafs)

56 AU - Barsin A ; Planche G § Croisy A ; HMalavaille € i Bartsch H
AD - Uait Chawical Carcinegzmasis, Intarnatienal Agancy for Ras. en
Cancar, 150 cours Albart Thnomas, 657003 Lyan, Franca
( TI - DETECTION OF ELECTROFHILIC METABOLITES OF HALOGEMATED OLEFINS
WITH 4-{6-MNITROBENZTLIPYRIDINE (HOP) OR WITH SALMONELLA
TEERINURIUNM (MEETING ABSTRACT.
SI - IC0B/73/29930
SO - Matat Ras; 53(2):1150 1973
’ LA -~ ENG

— AB - MaTabolic convarsion of volalila zubstances can ba assayed by
oS 1ng a gas2ous wixiura of Tha Tzs! corpound and oxygzn (air)
ftheoush a mous2 Livar wicrosowal 3v3Tam and by frapping volatile
aklylating matabolites by raaction wiih axzcass NRP. Using (11s
syuslam, epoxida fermalton from vinyl chlorid2 or vinyl bronida
waz daneniiralad; 2-chloro=1,3-butadiana (ehloroprana) yizldad an
albvlating ntaruadiate althouszn, L,1-dtfluosroathylana,
1,1-dichlereathylane asd trichleroalnviana did not.

. Chlorcathylama exidar, parbhaps th2 ultinaltz carcimacanic

malasolile of vinyl chlermida, zhouad patant biolegical acthivaty
in various shorl-Term Ta23ls for Tha daiazlion of potenlial
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. (‘ carcinogans, Im all the in vitro assays used, thz color reaction
with HBP showad tha hignest semsiliviiy for datlacting
chloroathylena oxida at a 2 ul comcentration. § Tyvphimurium

(’ TA100, in tha preszsnce o7 a 9000 x g zuparernatant of PB-Traatled

mige, Was exposzd 1o gasaous mixturas of tha following tast
compeunds/Zair., Mutatlion ratas (his+ ravartant
coloniaz/umol/hr/plate) taken from Tha linsar region of Time and
doza-d2pandant assays 2ithar with or without NADP+, wara as
jollowz?! wvinyl acztate, 1,l-diflusrathylana and Trichloroathylane

0 (0); vinvl chlo-ids 6 (2); l,l-dichlorozThvlana 15 (1); vinyl

bromidz 26 (91; 2-chlcro-1,3-butadianz 51 (9);

{ l-chlore-1,3-butadien= 157 (311}; 3.4-dichlorobutana-1, 490 (345).
1,4-Dichlergbutana~2 (774 trans-iszomar), whan incorporatad in the
sofl agar layer, showed a mulaganic affect in TAL00. Microsowal
fractions From wouse and human livar enhanced Tha mutaganicily
threz-fold. The putalive synthatic maizbolita
l,4-dichloro-2,3-2poxy butanz was, Pouzver, four limas less
wulaganic in TALQ0 than in tha parent olefin. (no Rafs)

( 57 AU - Cara2re A ; Ortali YA ; Cardamonz G 7 Marpurgo G
AD - I=tituto Supariere di Sanita, Wivarsita dv Rewa, Rowme, Italy
TI - MUTAGEMICITY OF DICHLORVOS AMD OTHER STRUCTURALLY RELATED
PESTICIDES IN SALNMOMELLA AMD STREPTCHYCES.

/ SI - IC0B/T3/29748
e OIS A Lo 8 £ 278 S0 - Cham Biol Interacti 22(2/3):297-308 1978
Eices ki aakisies - LA - ENG

. AR -« The following pasticides! azinphosmathyl, diallate, dichlorvoes,
EPTC (S-ethvldipropyl thiol + carbamata), fenchlorphos,
mavinphos, monocrolophos, noruron, parathionmathel, Triallate,
trichlarphon and vagadax wers testad for the ability to induca
hiz+ ravartants in four hisTidine-rzauiring strams of Salwmenzlla

; Tvphimuertum, TAI 535 (wissensa), TAD 534, TAT 537 and TAI 533

; (fram2-zh171), and rasistance to low lavals of siraotomvein 1n
Straplomvecas coalicolor. Dichlorves, uhich i3 a phosphoric ester
uith a dichlorovinyl group as sida chain, and Irichlorphon, which
is knoun forr 113 zpontaneous convarston I1n dichlervos, are bolh
mutasante in Salmeonella (3train TAI 535) and Stranlomyeces. Fiva
organophosphorus paslicidas similar o dichlorvos but cavoid of
the vinyl group arz mo! wulaganic. Thrae carbanaizsz, diallate,
tr1allata and vagada<, uhich contain a chloroallvl group similar
to tha vinyl group of dichlorves arz wutaganic in Streplomveas;
triallats and vagadar zre pouarful wutasans also in Salwonzlla
(stratn TAI 5351 two olhar carbarai2s davotd of the ¢hloriratad
grroup arz not wulaganic. Tha razulls jugzast that The preszace of
a vinvl enlerig2 or allyl chlo-rda cmoup in Tha wolzcule of these
paslicicdas 13 rasponitbla for the abrltiy to 1nduca point
mutations 1n Salmonalla and Straploavsas, (Author abstract) (27
Rzis)
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Ungvary G 3 Hudak A ; Tatrai E ; Lorinez M i Follv G

Dapl. Exparimental Pathology, Statz Inst. Oczcupaitomal Haalth
Budapast, H-1450 Budap23t P.0.B. 22, Hungary

EFFECTS OF VIMYL CHLCRIDE EXFOSURE ALCHZ AND IN COMBIMNATICON HITH
TRYFAM BLUE--APPLIED SYSTEMATICALLY DURINS ALL THIRDS OF
PREGHANCY--CN THE FETUSES OF CFY RATS.

CARC/78/707266
Toxicology; 11{1):45~56 1978
ENG

Tha teralogenic and ambryotoxic affesls of vinyl chloride and/or
tryvepan blus ware invastigatad In CFY rals. VC was found in the
felal end matarmal blood as ti2ll a3 1n tha fnnmtotlic fluid of
pramant CFY rals evposad To an atomospharic concantratlien o7
5,500, 18,000, or 33,000 mg/m**¥3 VC for 2.5 hr on gastalion day
18, indicaling thz parm2ability of Th2 placenia io tha agzant.
Invastigatlion of th2 offipring of oragiant rals exposad
cenlinuously to 4,000 wg/m<%3 VC during tha 7irs?, s2cond, or
last irimestler zhouwad that VYC has wno T2rafolegical or embryotoxic
afi2cis when anpliad during the s2cond or lasl Irimester.
Howaver, avposura {o VC during tha first Trimazier r2zulicd in an
increasad fatal wmortalily and in tha manifastaticon of asbryatoxic
aifecTs. Fatal losses and tha induclion of CHS malformaliens due
To irypan blua (50 wy/Kkg s¢ on gaslatlicn days 7 and 8) war2 not
polantiatad by 4,000 wg/m*¥*3 VC, Occupational exposure of weomen
of cihildbaaring aga way b2 hazardsus. (34 Rafs)

Thomassaen MJ 5 Bucan LC ; Brand I ; Brand KG

Dapt. Padiatrics, Cas2 Wastermn Rasarve Univ., Claveland, CH, 44106
FOREIGH-B0DY TUIMORIGEMESIS IH MICE: DMA SYNTHESIS IM
SURFACE-ATTACHED CELLS DURING PREHEOPLASIA.

CARC/73/07817

JUCTIS 61(2):359-363 1978

EiiG

DHA synThaszis throughsoul the stages of for2icn bodv (FB)
Tuworiganasis was 1nvastigatad {o provida msight into thz role
of macrephaia2s in tha davalonmant of nzeplasia. Four
unnlazticizad vinvl chlorida-vinyl azatats copoliwar fFilws (15 x
22 wm) wara Iwplanted ¢ into Tha flanks of (CDASH x CBA/ZH-T6)FL
wica. Tha anitwals ware pulsed wth #=#3H-thwmidina at variaus
Tiwas during Tha maxt 15 wo. DHA syntbhasis occurrzd conststantly
in the filw-attachad calls, pradoninantly macropningas, ithroughoul
tha pranasplastic phasa in both malae and famale miza., Tha
labeling rate was calculated to be 5-15 calls/1,000, tha call
turinovar rate to ba 1,37%-4.5%7%/2av, and tn2 mitolic rata 1o k2
lzzs than 3 ¢2ll=/10.000. Giaat calls wnth lzss fhan 10 roziai

ware labalad synehrercuzly and asyncrronouzly. Mo CHA svnthzsis
uaz defactad in grant calls tith grz2atze Than 10 nuclal, TRa
rasults smou that tha wacronhazas warz patl dorwanmt wlih razzact
to DHA zynihasts, (16 Parz)

—
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Dalorwma F

Cantrz Hospitalier Ragional de la Mauricie, C.P. 1130,
Shawinigan-Sud, Qusbac, Canada

TEN CASES OF ANGIOSARCOMA OF THE LIVER IN VIHYL CHLORIDE WORKERS
IN CAMADA.

CARC/78/07702

A Anat Pathol (Parisz); 23(2):97-104 1978

FRE

Tan cas23 of hepalic angiosarcoma w2re found among employees of
a vinyl chloridz plant in Shawinigan, Canada. All patients had
bean exposad 1o vimyl chlorid2 vapors. Th2 av agz of thz2 palients
was 50 yr (41-6) vr); thz lengih of occunational axposurz To
vinyl chlorida avaragad 16 yr 10 wo (ranging from 5 yr, 3 mo to
26 yr)i and tha tima lapsz betuzan first exposurzs and diagnosis
was 20.5 yr (11-18 ywr). Survival after diagnoszis avaragad 6.4 wo
(1-8 mo). Tha rizk of hepalic anglozarcoma appaars lo ba highast
among val claanmars, pips fillers, and polymarizalion workars, (16
Rafs)

Dalorme F

Cantre Hozpitalier Ragional da2 la Mauricie, C.P. 1130,
Sheuinigan-Sud, Qusbac, Canada

ASSCCIATION OF AN ANGIOSARCOMA OF THE LIVER WITH A HEPATOMA IN A
VIHYL CHLORIDE WORKER.

CARC/78/07701

Ann Anat Pathol (Paris); 23(2):105-113 1978

FRE

A S51-yr~aold man who had bzan axposed occupationally to vinyl
chlorida vapors for 23 yr, 4 wo diad 1n a coma with jaundice,
AuTopsy ravaaled thz association of a hepalic angtosarcowa with a
hepatoma. Alcohol consumpiion by the paliznt was nagligibla., The
associalion of tha Tuo tumors 13 tha first evar to ba reperled in
tha literature. This case rarses doubts aboutl the thaory that
sugazsts that vinyl chleride induces vescular tumers in husans,
(22 Rafs)

Vainieo H

Dapl. Industrial and Toxicology, Inst. Ozcupational Hzalth,
Haartwaninkatu 1, SF-00290 Halsinki 29, Finland

VINYL CHLCRIDE AMD VIHYL BEMZEHE (STYREME)--HETABOLISH,
MUTAGENICITY AND CARCINOGEMICITY.

CARC/78/07652

Cham Biol Intaract; 22(11:117-124 1978

ENG

Tha malabolism, mutaganicity, and carcinoganicity of vinyl
chlomida, (VC) and vinvl banzanz (slvcene) are revieuad briefly.
VC and styranz ara mulaganic tn bactertal tast systams,
Drozephila, vz2asT, and maomalian calls. Thz mutagenicity 27 VC in
bacTarial tasl systaas dacands, at l2ast garlilally, on wetzbolic
activation by wmicrasenal armzvamas. Chizrosthylana swxide, (ha
primary biotransforwaltion preduct of VC, 13 a palant mulazanic
and alkylaling agant, Slyrana is wulaganic 1o Salwonealla
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Typhimurium, bul only after matabolic aclivation, uhereas styrens
oxide, its priwary biolransformation product, iz mutagenic To
Salmonella without activation. In savaral studies, an excass of
chromosoma abarralions (cowparad tnth controls) was found in tha
lymphocytas of workarz axposad 1o VC monomar. In addition, an
excass falal loss occurred among towzn whose husbands are heavily
exposed te VC. Workars exposad lo siyrenz also had incraasad
chremosoma abarralions in their lywphnocytes. Both chlorozthylena
oxida and styrenz oxidz bind covalently to cellular
macromolacules, VO is carcinaganic 1n rais (skin, lung, bone,
liver) and humans (livar, brain, lung, and lywphatic tissue),
Styrens oxide waszs a weak carcinogezn whan appliad 1o mouse skin.
Styren2 i3 currantly baing t2sTed in animals. Thase findings
raize concarn aboul thz possible ganetlic risks of VC and styrene
to humanz, (55 Rafs)

Haumayr A

I. Nadizinizche Abteilung, Krankenanstall Rudelistiftung,
Juchgasse 25, A-~1030 Wian, Austria

NEZW DEVELOPMENTS IM HEPATOLOGY.

ICDB/78/27768

Tharapieuccha; 28(34):5996-5993,6000,6003-6007 1973

GER

Racant findings in thaz study of liver diseas2 arz reviewed. Viral
hapatitis, the hapatorznal syndromz, snvironmantally induced
hepatic tumors, vinyl chloride and resulting hapatic
angiesarcoma, racent advancawmanls in portal vain surgery and
zcintisploneportography, and naw application mathods of the Chiba
naadle in percutanzous lranzhapalic cholangiography are
discussad. (58 Rafs)

Halos EL ; Da Lustig ES
Dzpartamento da Investigacion2s, Institulo d2 Oncologia Angal H.
Roffo, Av. $an Martin 5681, 1417 Buanos Aires, Argenlina

THE ROLE OF CHEMICAL CARCIMOGENS IMN ENVIROMMENTAL CONTAMIMATION.
ICCB/73/27724

Madicina (B Aira3); 3802):200-203 1978

SPA

Knoun carcinogans presant in th2 environman? are reviewed. The
principal fixad sourc2s of carcinegzni conltaminating tha
altmosphars ara domestic and industrial incinarators, in addition
1o palrolaum refinaries which amit volatila and highly
carcingganic substancas. Alrborna carcinogans (aulomobila
pollutants) are ¢onsidarea wmore dancarous as thov have ensier
accazs to human repiratory pazszas2s. Solid phasz azrosol
carcinagans Includz polvevelic and hatlarocyclic aromatiz
nvdrocarbons, aromalic aninas and irorcanic substances including
nickal, barvilium, arsamic and asbastos. Liqutd areosol
carginogans can3ilsl cainly of banzenz zompounas,
biscnloromathvlathar, haloganatzd cousounds, nitrosamines and
thair pracurzors, sulfatad cowpounzs, and nitroganaled pracursors
of nilrous azid and nitrosaminaz. Gas phasz carcincgans Includa
anhydrous oxidanis zuch as niTrogan droxid2 and sulfurous
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anhydrids, formaldehyde, haloganatad carbon compounds, and vinyl
chlorida., Banzopyrane and asbaslos are considared to reprasant
the gr=aTlesT risk dua to thzir high conentration and diffusion in
the envirormwant., Am increasz of 1 ug benzopyranasl, 000 matar%x3
of air can rasult in a 57 incraaszz in tumors. Largz asbasztos
fibars carry a greater carcinoganic risk as thair ability to
absorb hvdrocarboms, wmatal partizlzs, viral particles and oiher
carcinog2ns from the air is augmanied by Their size. Cancar dus
o asba2stos inhalation s greatar among smokers than non-smokers.
Hater conlamination iz principally by hydrocarbon derivalivas
such as 3,4-dibanzanthracenz, 1,2,5,6-dibanzaniracane,
7y12-~methylbanzanthrazene and 20-wmathylcolanthrenz., Alimenlary
contaminalicn is wainly by nitroso compounds, natural carcinogens
such a3 aflatoxin, cycasina, arsenic, wolybdenum, and food dyes.
(16 Rafs)

Rall DP

Natl. Inst. Environmental H=2alth Science, Research Trianglz Park,
NC, 27709

VALIDITY OF EXTRAFOLATIOM OF RESULTS OF ANIMAL STUDIES TO MAN
(MZETING ABSTRACT),

ICD3/73/27370

The Sciantific Basisz far tha Fublic Control of Envirommental
Hz2alth Hazards, hald by the Naw York Acadamy of Sciences in Nau
York, 21-30 Junz, 1978. The Maw York Acadamy of Sciences, MNau
York, Maw York, 1973.

ENG

To prevent exposura of human populations to chewical carcinecgens,
laboratory or experitmantal animal systems must be used that wnill
predict human carcinoganicily. Until racently control has rot
follouwad until epidamiological svidanca of carcinogenicily has
baan davalopad. Whathar or nat to institulae control measuras
bazed on laboratory 2vidance or on human evidance is a public
policy dacisron. This dacizion must b2 bazad on good scientific
evidanca., The c¢ritical quastion is: Do Tests in laboratory
animals predict for cancer in man? Altowpls to correlatle
quantitalive asna2cts ¢f carcinoganmicily batlua2an laboratory
animals and wan are difficult. An HAS/HRC panal on pestlicidas
atlackad this problem. Six compounds, benzidine, chlormaphazine,
aflato<in Bl, diethystilbastrol (DES), vinvl chleride and
cigaralle smoka, uare revizuad. For banzidina, chlornaghazinz and
cigaralts smoke the waskg lifalinma axposures eslimaled for wan
and forr tha wmost sensitive antmal spacias were close. Hith na
olher cowrpounds the differanc2s anpaar greater bul with DI and
vinyl chlerida tha husan population is ztill at rmisk. Other cala
also suggest that tha rasulls of lasts in laberalory aniwals can
pradict for tha hunan posulalion and tharafore can bz uzad lo
pravant huwan 2rpesura and diszasa. (no Pafs)
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Coftina BR

U.S. Occupalional Safely and Hzalth Raview Commission,
Washington, DC

FUSLIC HEALTH DECISION-MAKING AMND THE LEGAL FROCESS IN THE UNITED
STATES: THE REGULATICH OF VINYL CHLORIDE (MEETING ABSTRACT).
ICDB/783/273568

Tha Scientific Basis for tha Public Control of Environmental
Ha2alth Hazards, hzald by tha Mau York Acadawy of Sciences i1n Naw
York, 21-30 Juna, 1973. The Naw York Acadazmy of Sciencas, Nauw
York, Nauw York, 1978.

ENG

Public haalth daeisicn-making on thz hatards of vinyl chlorida
exposure occurrad 1n thz l2gal process of tha thitad Siaizs
threugh tuwo functional syslaws. AU a fedaral lavel
‘public-ordaring' was accowplishad prospactively through
authority dalegatad by Congress To sza2veral administraliva
agancies including tha Conmitumar Preduct Safaly Commission and the
Ozcupational Safaly and Hzalth Admimistralien. Invastigatory
haarings, rulawaking action, and anforcement actions uwaras
commancad. Public ordaring also cceurred ratrospactivaly through
Stala worker compansalion systams. Howaver, tha retrospactiivae
syslemi do notl infagrate with, or providsz data for, prossaclive
aclion. Morzover, ralrosp2ciive ord2ring has a linitad
sansitivily and field of view dua to statlulory liwitalions on tha
compansabilily of occupatienal dis2ase, variable latency pariods,
access conlrols on the system, and data visibility. Though
limitad retrospeclive data ware available on vinyl chlorida,
prospactivae ragulatory aclions nzz2ssarily ralied on experimental
and apidemiological dala, Private ordaring also cccurred on a
limitad basis. (no Refs)

Norpoth K

Mums Ter, WL Garmany

SAFEGUARDING THE QUALITY OF MICROBIOLOSICAL MUTAGEMICITY TESTING
OF FOREIGH SUDSTANCES IM RQUTIMNE LADQRATORY.

CARC/78/07321

Staub-Rai1nhalt Luft; 38(6):235-239 1978

GER

Ganaral methadological and statistical guestions relevant to the
us2 of baclaria In mutaganicity 123513 of environmanial cowmoounds
are discussad. Tha probability of carcinoganic effacls can ba
aszasszad from tha rasulls of mutaganicily Tezls on wicrosrgantsms
such as Salmonalla typhimurium. Tha davaleopmant of routinz
bactartal mutagamicity tasts requiras sTandardizatlion, guality
contral, and stalistizal validation of tha rasulisz. The
praragquisitos Vvacludz positiva and nagative conlrols, continuous
chacks an tha Indicalor bactarta, constant aztvvitly of the
mamualian oxvganasa usad, specias- spactifierty of tha ovyganase,
and attantion To tha influanca of tha solvant,
3.4-banzolalpyranz, aflaloxin Bl, vinvl chlzrmida, dianminoisluzna,
Krnown carcinogzns, and bislchloroathyllathar, a suspacted
carcinagan, L2ra feund to In-Zuzz amuialiens 1n microargantami, (10

A ]
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( Rafs)
68 AU - Zauthen J
( AD - No affiliation givaen
: TI - EVALUATING THE RISK OF CHEMICAL MUTAGENS,
SI - ICCR/78/25732
S0 - Ugaskr Lazger) 160(13):728-730 1973
LA - DAN
AB -~ Rzacent studi2s onm wmutagenic chewicals are reviewed. Host
carcinoganic substances bul omly f2u nen-carcinoganic subslances
are mutaganic. Most wulageanic carcinogons causa framashifl
mutations. DOT, dieldrin, aldrin, vinyl chlorids and wany hair
dyes are muiagenic. (no Rafs)
69 AU - Popper H ; Thowas LB ; Ta2lles NC ; Falk H ; Salikoff IJ
{ AD - StraTton Lab. Livar Disz2ase, Mount Sinai Sch. Madicine, City
) v, Haw York, MNaw York, HY
TI - DEVELOPMEMT OF HEPATIC AMGIOQSARCOMA IM MAN INDUCED BY VINYL
CHLORIDE, THCROTRAST, AND ARSEMIC. COMPARISOM WITH CASES OF
( UNKROWN ETIOLOGY.
SI - CARC/73/070a5
50 - Am J Pathol; 92(2):349-376 1973
LA - EN
{ AB - Human hzpatic angioszarcomas that occurred following exposure to
e s e e D T vinyl chloridz, Therotrast, cr arsamic (madicinal and industrial)d
ST - e and casas, including those in childran, of umknown 2tliology ware

sTudiad to estsblish diagrostic critaria and avolutionary
features, Tha uniform evolulion suggesls that thare i3 also an
envirommantal factor in tha cas2s of unknoun atiolegy. Tha
precursor staga 15 characlarizad by arzas of cowsinad hyparplasia
of hapaToeylas and a variatly of sinuinidal and parisinusoidal
cells associaled with an axcess of reliculin and with sinusordal
dilatation. Silver stainings indicatad reticulum formation by the
perisinusoidal cells, presumably the lipocyles. Thz hepatocviic
prolifaralion suggaslad a hepalocarcinoganic, bul usually not
fully axpreszad, potantial. Tha wixed hyparplasia of the various
sinusoidal calls preczadad to oan ovargrowih of anglosarco:a
calls, prasumably dartved from andothelial calls. In early stagas
Thay ware uzually in contaet with hapatocyta (intralobular
greuth). A Trabacular arrangamant resulted from loosaning of the
lobular plate arrangamant by dilataiion of sinusoids, laading to
primary paliosis. With disappaaranca of the hapalocytes, varilous
grouth pattarns davelopad, larminaling in nodular, solid
angiosarcoma composad of aithar spindla-shapad er polyhadrzl
calls that undaruwznl nacrosis or haworrhage {(sacondary palizsis).
The interaction beluaan hapalocyTas and sinusordal calls reauires
alucidation. (110 Rafs)
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Hatanaba PG ; Zawpzl JA ; Pegg DG i Gzhring PJ

Toxicology Res. Lab., Health and Environmental Res., 1803
Building, Dou Chemical Co., Midland, MI, 48640

HEPATIC MACROMOLECULAR BINDING FOLLCUING EXPOSURE TO VINYL
CHLO2IDE.

CARC/78/06973

Toxicol Appl Pharmacol; 44(3):571-579 1978

ENG

tale Sprague~Dawley rats wazre exposad by inhalation to 1, 25, 50,
250, 1,000, or 5,000 ppm ¥*14C-labelad vinyl chlorida (VC) for 6
hr, and covalant binding of VC to hepalic wacromelecules and
nuclaic acids was ztudied to determine if VC-inducad
carcinoganasis might ba related to elactroghilic alkylation of
macremolaculas in vivo. The Total amount of VC malabolizad and
hapalic glutathion2 (GSH) contant wara also weasurzd. Thz total
amounl of radizactivily bound te hzpatic macromoleculas did not
increasa proporlionataly to the incrzas2 in tha sxposure
cencentralion of VC, but it was relatad directly to tha tofal
amount of VC matabolized. Al axposurz concantralions greater than
50 ppm, tha total watabolism of VC and covalent binding app2arad
*o correlate with the induction of hazalic anglocarcinomss in the
rats. Isolalion of RNA and DHA by a mondigasTive procedura from
tha livar of rats exposad to 1, 10, 250, and 1,000 ppm VC failad
To raveal any datectabla radiocactivily. Hapatic GSH was daprassed
significantly only at gra2aler than or equal to 100 ppwm,
suggasting that VO carcinoganicitly i3 ralatad to a dacreasad
abilitly o datoxify tha raactive ma2labolites of VC. Tha raesults
do not associate tha carcinoganic efizcl of VC with a
dizproportlicnatz increas2 in binding of electrophilic matabolites
of VC to hepatic wacromolaculazs as tha exposure concantration is
incraasad. Morzovar, tha lack of praferantial binding of the
matebolites To tha hepalocyla nucleic acids suggasts thatl the
carcinoganicity of VC way netl bz associated diractly with this
commonly acecapiad machanism of carcinoganesis. (27 Rafs)

Flaig I 5 Thiess AM

ODaptl. Ozcupational tladicinz and Hzalth Protection, BASF
Aktiangasa2llschaft, 6700 Luduigshafan, W. Garwany

PUTAGEHICITY OF VINYL CHLCRIOE. EXTERNMAL CHRCHOSOME STUDIES ON
PERSOHS WITH AND HITHOUT VC ILLHESS, AHD 0N VC EXPOSED AHIMALS.
CARC/78/06937

J Ozcup Mad; 20(8)1557-561 1978

ENG

Chrecmosoma analvsis was parformad on lywmphocoytaz cultures from 6
Worxars with an estimated dzemres of 2«posura 1o vinuyl chloride
(VC1, 4 workers whosz dagrea of awposwra was wmontlored, 20
warkars shouing zvenlows of VC illnazs aflar unknowun dagra23 of
evnosu=-e, and 1 patiant with VO-induced angiozarcoma, Bornz warrouw
calls from Chinesa namstars avgosed To VC by tmhalation (2,500 or
5,000 ppm for & he/day » 51 cr ip injection (300 er 600 wgr/kg/day
% 5) wara also analvzed. Tha Fraguanzy of chraacsomz cherralions:
was nol incraasad relative to controls in tha axposed workers
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with no signs of VC illn2ss. The fraguancy of aberrant metashases
in tha workars with VO illness was 5.2Y excluding gaps and 11.2%
including gapss thesa valuas ware significanily higher than The
cenirol values of 2.12% and 8.5/, raspaclively. Tha rale of
sbarrant watzsphazes in Th2 angicosarcoma paTient was 7.3%
=vcluding gaps and isogaps and 16.6% 1ncluding gaps and isogaps.
Tive fraguaazy of structural abrorwalitizs 1n The VC-~Trezatad
hamsTar calls uas also significantly higher than that in tha
control calls, inclusive and z.zluzive of gepz. (15 Pafs)

Hznstaem IL 5 Hillaztad L ) Thiizs-Evansem E 3 Hzldaa
Lab. Ganaticsz, Talamark Cantral Hosp., Olavsgt. 26,
Porsgrum, MNaorway

EFFECTS OF VIMYL CHLCRIDE IN MAM. A CYTOSENETIC FOLLON-UP STUDY.
CARC/73/706%25

wial Ras; 51{2):271-273 1978

ENG

Ferr comparison, a szcond cvlozinatic study was waca of 37/3%
polyvinul ehlerida werkars 2-2.5 yr later, during which timz tha
workzrs had mintmal 2xpasurs to vinyl chlorids wenpmar (VCH)., Thea
sagond sfudy was parioreed wrih 32 walshad cenlrels salaszied frowm
ofifica 2wployaas al the same factory. OF the original 39 werikers,
14 had bzan ¢hosan at random, 13 bazause thay had heavy avoosura
o VCH for yaars, and 12 bacausa of abnormal clinmical findings
that latar proved to b2 nmormal. Bracks, gans, and stable
rearrangaments wara scorad a3 100 melaphasas/parsen from 43-he
lympheocyte culiuras. In tha first study, Tthe m2an numbar of
chromozome bra2aks was siemificanily higher for tha workars
(3.4174) than for tha contfrols (L1.794). MNa significant diffarance
was tound 1n tha second study. In additien, thera was o
significant diffaranze In waan nuebar of brasks baluean the first
control group and bolh groups of tha sacond studv. Thae results of
tha tuo sfudies provida avidanca That VCM vas tha cause of Tha
chromozama dawaga found i tha first studv. In th2 second study,
the waan wuubar of sisfer chrowmaiid axchangzs par caell was tha
sama (7.6) for bolh uorkars and conlrols. Situdies of bon2 marrow
samplas frem four woriars ravealed that thase sawnlas had a
highar woan nueber of chromosomz braalks (4.227) than normal bona
warrew (Literaturs valuas, 0.27-1.7%) or tha corrasponding
lymphocyta culluras. (19 Rafs)

s 55
3900

Blamdis LM 3 Switka PV 3 Lawurta W 3 Stenbans MR Evamz WD
Raom 112, Univ. Wing, Teroanto Gaorzral Hosan., Univaersity Ava.,
Torente, Ontartlo, Canaea (155 1L7

FCRTAL HYPERTENSZION TN VINTL CHLORIDE MONONMER HORNERS, A
HEMOCDYNHANIC STUDY.

ICCD/78/720126

Gastroanterology; 7502):206-211 1978

ENG

Hawodwvnamte studias wara parformad in fiva vinyl chlorids weonauer
Wworkzers in unowm zplazazaegaly or throwbocvionsnla was dalaclzd
during a scr2zning pre3~am al a wajor chamizal plant. Thraz
patiants had perlal nynartansien and eallatzral vansus
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I ’ <: circulations, uith intrasolanic prassurs batusan 20 and 29 mm Hg

and normal wadgad hepatic venous prassuras, but tha gradient
betuween the wadgad and fras hepatic vein pressuras was also

( incrzazad. Splanic blood flows uare incraasad in both
hypartansion and norwolensiva patiants, Tharz was no corrzlalion
batuazn tha splanic blood flow and tha portal pressure or The
prezance of tha portal fibrosis. Tha portal hyparTansion

¢ associatad with vinyl chloridz exposura i3 wainly presinuseidal
in typ2, and way ba attribulad To an abnormality of tha portal
vain radiclas, or hzpatic sinusoids. (Author abstract) (23 Ra73)

74 AU - Gzhring PJ ; Hatanabz PG ; Park CN
. : AD - H2alth and Envirommental Ras., Dow Chamical USA, Midland, HI,
o e 48640
e . . TI -~ RESOLUTION OF DOSE-RESPONSE TOXICITY DATA FOR CHEMICALS REGQUIRING
1ETABOLIC ACTIVATION: EXAMPLE--VIMYL CHLORIDE.
SI -~ CARC/78/046903
S0 - Toxicol Appl Pharwmacol: 44(3):531-591 1978

LA -~ ENG
C AD - Th2 concapi that ths toxicitly of many chawmicals way rot bz a
function of axposurz to Tha chamical par 32 bul rather to a

biloTransforwalion product 13 illustraled with vinyl chlortda
{(VC). In such a gaszz, it is neceszary (o dalarmina tha amount of
( the chamical undargsing biotranzformatlion as a function of cose
e e e or exposura bafora a meaningful dosza-responsa relatlionship can be
B 23Tablishad. Male Sprague-Bauley rals werz2 expozed via inhalation
o 1.4-4,600 ppm VC For 6 hr, and tha fotal amount of VC
matabolized was daterminad. ActivaTion o tha loxic form folleuad
apparant Michazalis-Hantan kinetics. A logarithuic probability
plot of tha incidancz of hzpatic angicsarcoma vi tha amount of VC
Tranzformad, rathar than tha avposura concentration of VC, was
linear., Assuming no threshold dosa, axtrapolation of the data
balow tha rangz of dosas causing axparimanially obsarvabla
responsas pradiclad a 0.01% hepalic ardlosarcoma incidance 1n
rals ewpesad to 4.6 ppm VC. Thaoratical axlension of tha
extrapolation to humans exposed dailv for 8 hr To 1 ppm lad to a
pradictad incidance of 1.5/100,000.000. This 1ncidance, although
likaly an overastimata in tha light of avidenca for at lzast a
practical thrashnold in both rats and humans, i3 less than that
aspzclad to oceur spontanzously. Althousgh This mathod of
2slimalion is not without flaws, tha ralionalza involvad
raprasants a new approach that utilizas wora logic thanm current
axtrapolation mathods. Tha concants (hat avolvad from this
\ analyvzis ravaal by pharwatokinalics wusl b2 constdarad in
d231a91ng towicolosy exparinanlts as w2ll as in tnlarpratling tha
rasulting data, (22 Pafs)
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B . (' 75 AU - Purchase IF ; Richardson CR ; Andzrson D ; Paddle GM ; Adams WG
N . o AD - Central Toxicology Lab., Caentral Madical Group and Mond Div.,
o T Imparial Chamical Industries Ltd., Alderley Park, Macclesfield,
(‘ Chzzhire, England
TI - CHROMOSOHMAL AMALYSES IM VINYL CHLORIDE-EXPOSED WORKERS.
SI - CARC/78/00859
. ' S0 - NMutal R=as; 57(3):325-334 1978
o : ( LA - ENG
L . - LB = Tha chrowmosomal worpholegy of culturad paripharal lymphocytes
e e from Bl wmen [57 awploved in plants wanufacturing vinyl chloride
Lo (VC) or polyvinyl chloride (FVC), 19 on-3ita controls, and 5
- e e off-site controls) was studied, Thara was a significant inerzase
. e o . : in chromosomal abnormalitizs awong tha VC/PVC-axposad worksars
e ' o comparad with thz controls. Total B calls (thosa2 with a chromatid
. . break or gap or a chromosomz gap), Total Cu calls (thosz with
largar unstabla chromwosomal abnormalilias), and tolal Csz cells

(those with largar unstable chrowssomal abnorwalities) shouad the
grealar ingrzasas in auloclave oparalors, with smallar incraazes
in tha othar five job calagorizs. Tha Increasa In chromosomal
L abarrations was corrzlatad with langth of exposurz and with a
history of axposurz lo excursion lavals of VC during tha vear
prior To sampling (1973-1974). Thara wzre no correlalions balwaan
rasults of liver function tasts and chromosomz abarrations,
( Quanlitly of tcbacco smokad 13 mo atlar blood sawpling was
ﬂfj;ELbi7*£“'%u; L et corralated with total € ¢2lls, a3 was swokar vs monsmoker status
T oo T at 18 mo postsampling. It was not possible to dalermina whathar
smoking history, length of ewploymanl, or exposure (o excursion
lavzls of VC was the mos1 iwmportant variable in czlarmining
C-c2ll abnormalitias. (15 Rafs)

76 AU - Magiuzson J ; Ram=l C
AD - Envirommantal Toxicology Unit, Uallenberg Lab., Univ. Stockholm,

Stockholm, Suadan
Lo . ) TI - MUTAGENIC EFFECTYS OF VIMYL CHLORIDE OM DROSOPHILA HELAMQGASTER
e HITH AMD WITHOUT PRETREATHEHT HITH SCOIUM PHENOBARBITURATE.

SI - CARC/78/06790

T SO - Mutat Ras: 57(3):307-312 1978
o . LA - ENG
A8 - Exposure of wild-typz Karanas 60 Drosephila wales (0-2 days old)

to 10,000, 100,000 or 200,000 ppm vinyl chlorida (VC) gas
increzaszsad tha nuwbar of complata and mosaic sex-linked racassiva
lathals. A thrashold affzet was obsarved that wmay ba duz lo a

- Limit of tha mixad-funclion ovidaza aztivity. In additional
({ 2xparimants, Drossnhila warz2 pretr2atad with a 1% soln of
: planobarbital zodium (PB) dissolvaed in waler containing 1/

sucrosa for 24 nr, followsd twmadiataly by evposurs 1o 1,000 or
102,000 ppm VC gas (Grouo 1). Group 2 tas traatad with either
. conzaeniralion of VC alena, and Grous 3 was not troated. PB
o pratraatuent enhenced Tha nuebar of racassive "l2Thals over the
nuwbars producsd by Groups 2 and 3. Cowpared wilh Groups 2
{corresponding group) and 3, Tha tolal ruwbzr of recessive
) lathals producad by FB + 10,000 ppw VC was signiitcant, bul not
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rumbar produced by PB + 100,000 ppm VC. In Groups 1 and 2,
the higher VC dos2 did not produca a higher frequency of
recessive lathals than the lowar dos2; again, Thers was a lack of
a dose-responss efract, The rasultls indicate that the
mixad-fumcTion oxidaz2 sysTam can ba 1nduced in Drosophila in tha
3ame Way as in ma\nmals. (12 Rats)

Stutte HJ ; Hausarmann U

Kial, H. Garmany

THE CONDITION OF THE SPLEEN DURING VINYL CHLORIDE DISEASE
(MEETING ADBSTRACT).

ICOB/78/23160

Zzntralbl Allg Pathol; 122(3):284 1978

GER

Contact with vinyl chlorida during tha production of various
synthatic substances is unavoidable and way lzad 1o savara organ
alteraticons, tha mnost Fraguanily obszrved being splenomagaly with
clinical signs of portal hyperlanzion. Morphological examination
indicatas thal the splean i3 tha Targat of fibrolic lesions with
characterisTic tvpas, localion, and dissaminalion. Thesa
param2tars allow for successful histological confirmation of a
clinically occult splanomzgaly and tha diffarantiatlion of a
portal occludad splaan in casz of hapatic cirrhosis. Tha wmost
significant differaniial diagnostic criteria are presented in
tabular form. With raspact to th2sa2 emitaria, i1 is Thought that
tha splenic altzrations obsarvad during vinyl chlorida disaase
wara not causad by portal hvpartanzion dua to vinyl chlorida
inducad hapatic altzrations, rathar by a direct fibrotic process
in tha rad and wnite pulpa and comnactive tissua of tha splaan
inducad by vinyl chloridz or its wmalabolitas. (no Rafs)

Suzuki Y

Eviremmantal Scienca Lab., Mount Sinmai Sch. Madicine, Fifth Ave.
and 100th St., Maw York, NY, 10029

FULNOHARY TUMOPS INDUCED IN MICE BY VINYL CHLORIDE MOMOMER.
CARC/75/06720

Environ Rasz; 16(1/3):285-301 1978

ENG

Tha incidence of lung Tumors gua to vinyl chlorida (VD)
inhalation was studiad in 27 €01 Charles Rivar male micz, and
pracancarous chang2s and tha reszulting tuwor warz charactlarizad
ultrastructurally. Thz wice w2ra exposad to 2,500 or 6,000 opn VC
5 he/day, 5 davs/uk, for 5 or 6 mo and than sacrificed 2, 6. cr
37 davs latar. Pulmonary tumors wzrz found in 26727 wica buil in
nona of tha 16 contrals. Tha tuaors wzra round, whitish,
myltipla, and vartabla in ziz2 from 1 to 5 wm 1n diameler. The
funors ware arrangad in tubulensoirllary or adanomatous
formations. Thare w2ra no wma2lastaszas to regrlonal lywph nodas
othar organs, paranchvwal fibrosis, or fibrolic adnesions of
plaura, although otcasional wiloalic divisions and tnvaginallo
into the bronchiolar luwan wara nated. Usdar the elactreon
microscona, thz characteristic fzatures of the nasplastic cells
ware short microvilll, tight junclions batuzan tuwo adjacent
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c2lls, camiopnilic lamellar bodizs, large irragularly shanad
mitochondria, well-davaloped Golgi complaxaes, continuous or
discontinuous bazzmant manbranas, occasional appaarancz of
szquastration and of crystalloids, and a lack of cilia and mucous
sacretory granulas. Sowma of tha ca2lls wara poorly diffarantiatled
and ware squippad with poorly davelopad organmoids, withoul thz
formation of osmiophilic lamellar bodiazs. The gross amalomical
and histoleogical aspacts of The tumers indicatad that thay ware
alvzologanie tumors. Tha nzoplaslic calls were assumad to have
bean transformad frem type II alvaolar epithalium via itls
hyparplastic form, bacause of thez ullrastructural zimilaritiss
batwazn normal typa II calls and tha neeplastic calls. IT is
concludad that the mouse lung is a sensitiva indicalor of ihe
oncoganicity of VC. (40 Rafs)

Wilzon R

OD2pt. Pnysics, Harvard Uhiv., Cawbridgz, HA, 02138

BRISKS CAUSED BY LOM LEVELS OF POLLUTION.

CARC/78/706623

Yala ) Biol ilad; 52(1):37-31 1978

ENG

Tha thzora2tical and 2xparimantal evidance for th2 congcept that
pollutants in alwmost any concentration causz a swall risk of
death is reviawad. Tha hypothesis that cancar incidenmce is linear
al low doses with appliad dese of pollutant origimated with
radiation carcinoganasis. According To tha limear theory, if the
quantily of a carcinogan i3 conztant and randowly diztributed
throughout tha anvironmant, tha toTal nuwbar of cancers producad
will be constant to within tha squaras root of that nuwbar,
Although thara arz various thzoratical reasons for expacling to
find a daviaticon From linzarity, taking a lin2ar dose-rasponsz
ralationship is recommanded bv most regulatory bodies. Dala eon
cancars producad in humans by chamical carcinmogans revzal feu
tall-maasured dose-responsa ralationships, but thara i3 a
considerable anount of data on chawmical cancars nducad in
antmals. Hany carcincgans such as vinvl ehloride (VC) are

indirazt, and Thay only bacomz carcinoganic as a rasull of Thz
production of wmatabolitas tn tha livar. Tha linzarity of 2ffact
v dos2 actually applias to thz dosa prasantad to the call. Tha

m2labolic production of carcinagcans in the liver might not bz
Linaar with the V€ sencantraticn. Howzvar, prudent public poltey
damands Tha assumplion of linaartiv for exposura to tha ganeral
public until furthzr 1n7formalion 13 avarlabla, (50 Rafs)

Watancba FG 3 Zowpal JA 3 Gahring RJ

Tavicolaay Ra23z, Lab., Kaallh and Envirommantal Ras., Douw Chaaical
USA, Midland, HMI, 48640

CCHPARISIH OF THE FATE OF VIMYL CHLCRIDE FOLLOWING SINGLE AMD
PEPEATED EXFOSURE Il PATS. :

1Cpa/78/22165

Toxicoal Appl Pharmacol; 46(2):331-39% 1973

ENG

Tnz matabolic fate of winyl chlortda (VC) in rats exposed by

~
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<: inrhalation onca or repzatadly. Thz activities of tha wicrosomal
enzywas (aniline hydroxylasa and p-nitroanisole-0-damathylaesz)
was essentially the same in both groups as wz2ll as nonaxposad

(‘ control rats. Repzalad expesura to VO did nol induce i13
bioiransiormalion since covalant honding 1o hepatlic
wacromolecules was grzater in rats repzatedly esposad. (17 Rafs)

(' 8l AU = tullzar G ; Morpoth K § Kusters E ; Harweg K ; Versin E
: LD = Institul fur Staublunganforschung und Arbaitamedizing
Wastianliche Hilhalms-Univarsital, D-64400 Munster, M. Garmany
TI -~ DETERMINATION OF THIODIGLYCOLIC ACYD IN URIHE SPECIMENS OF VINYL
CHLORIDE EXFOSED WORKERS.
51 - ICCa/78/21017
S0 - InT Arch Occup Environ Haaltih; 41(3):199-205 1978
LA - ENG
AB - Thiodiglycolic acid (TDGA) contant was weasurad in the urin2 of
workars axgosad lo varying amounis of vinyl chlorida (VC), and an
improvad analytical wmathod for these detarminalions was
dascribad. Tha analylical procedure usad madz it possible to
distinguish batwaen norwmal valuas (in 20 non-axposad man) and
valuas obtained from 18 slightly ewxposad workars (0.14-7.0 ppm
VEM weasurad by parsonal atr sawplers) al tha 1 siemificance
laval. In all cas23s TOGA conczniralions excaeding 2.1 microg/ml
{ urinz can be distinguishad from normal concantraticons with a 994
: provabilitv of confidancz. M2an waluas obtainad from tha normal
group and two exposad grouns zuggasiad a corrzlation baiwzen tha
axlent of axposura and Tha awount of TOGA axcratled. Inmcroasing
watabolite concentrations warae found in tha urina with ingraasing
axposura. Tha corralation was tastad by a distribution fraz
stalistical proczdure and was confirmad at the lavel of p lass
than 0.01. Th2 increasa tn matabolitz axcralieon bagan shortly
aftar tha initialion of 2wpozurae 2ach day and raachad a p2aX in
Th2 7firs?t o second wurine sanplas oblained aitzr the highast
posstble VC-uplake. Siguificant 1nerzas2s in watabolitz axcrelion
warz obszarved aven at VC-concantrations ka2low 5 ppm. Tha
usaiulness of using this analytical procadura for momitorirg VC
ancaniralion in work places i3 discussad. (36 Rafs)

n

82 AU~ Du JT ; Tamburro CH
AD - Digastion, Disz2aza and Mutrition Sa2clion, Dapl. Madicina, Cancer
Cantar, Wniv, Louizville Madical Sen., Lowrsville, KY. 40232
TI - ELEVATED GLUTATHIONE CCHTEMT, GLUTATHICME-S-TRAMSFERASE AYD

GLUTATHIOME REDUCTASE IM LIVER OF RATS EMPOSLD TO VINYL CHLCRIDE
i (BZETING ADSTRACT).
" SI - ICCO/73/7207%55
20 - Fad Proc; 37(61):1545 1978
LA - ENG
AR - Vinwl chleridz (VC) 13 baliavad to bz wmelabolizad to
chleroathnylana oxida (CED) and chlorzazataldzhvdz, and dats<i?iad
. by uay of giutathiona. Pals wire 2-.p2z2d To 23,000 ppm VC, 7

Fr/day, 5 davs/wk for a 4 and & wk, Tha acliviiy of glutathiens
znoxiga=-S-Transfarasza (GEST) was zlsvaled 30 to 544 ovar norwal
conlrol and air control (9.71 +- 0.68 vs 7.52 +- 0.97 and 6.30 +-
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(. 0.68) respactivaly, However, tha activity of glutathionz (
aralkyl-S-transfarass (GAST) was not significantly elevatad until
6 wk of emposura fo VC. The contant of raducad glutathionz was

( also elavaled 45X in Tha VC Tra2atad group and tha activity of the (
glutathionz raductase, the enzwmz to reganzratle gluTathioma from
The oxidizad form was elavatled 50¥. Thasa rezultls damonstrate
that VC exposad rals have Thaz capacily 1o mainlain glutathionz

' raductase aclivity and glutathion2 concontralion for (
datoxittication. Furthar, it sugg2sts that the primary routz of VC
mztabolism is initial oxidation to CEQ and than datoxification by
GEST diractly. With longar exposure and probablz saturation of
tha dirzct routz, thare is grazatar raarrang2a2nt of CEO to (
chlosroacaialdzhyda, and datovification with glutathionz as
supportied by tha delayad induction of GAST.

83 AU -~ Filser JG ; Bolt UM (
i AD - Institul Fur Toxikologiz, Univarsitat Tubingan, Hilhalmsirazse

56, D-7400 Tubingan, H. Garwmany
- . TI - FAARMACCKIMETICS OF HALOGENATED ETHYLENES (MEETING ABSTRACT).

{ 51 - ICDB/78/20752 (
" 50 - Haunyn Sechwizdabargs Arch Pharmaitol; 302(Suppl)}:R22 1978
LA - ENG
AB - Tha presant discussion of toxic affz2cls of vinyl chloride raises
tha quastion of inTerpretalion of toxicological datla. Evidantly, {

biochamical and machanistic comcapls of action of healoganatad
a2thylenas con only b2 correlatad with tosxicities observed in

vivo, 1f diffarances In pharmazokinatics are fakan into aczount.

This considaration led to tha present imvestigation. Rals were (
awpozad in a closad system to atmospharic concantrations of
Tluorcathylana (vinyl fluorid2) 1,1-diflucrcathyvlena (vinvlidane
fluorid2), chloroathvlanz (vinyl chlorida), l,1-dichloroathylane
(vinylidens chlorid2), trans-l,2-dichloroethylicone and (
ciz-lyZ-dichlorecathylanae, trichlorczthylena, and bromoethvlensz
{vinyl breowmide). Pharmacokinatic analysis was donz as pravicusly
gazcribad. The following principles could bz darivad. (1)
Hon=limsar! (dosza-dzpandant) pharmazolinatics way apply i tha
organism i3 evposad te higher concantrations of haloganatad
ethvlanzs, This is censistant with Tha conmcent of Watamaba, Young
and Gzhring. In tha cas2 of vinyl chloridz, 1t rafars to
atmospnaric concentralions highzar Than 250 ppm. (2) The C
zqui librium constant of distiribution of the non-melaboli=ad

compound (concantralion 1n Tha antwal/concantration in thz gas

phasa) inerzasas from vinyl flusrida to vinyl bromide. (3) Tha

rale of mataboliswm depands on thz siructural proparties of tha . (_
mdivigual compound. Trans-1,2-dichlorcatihviana and vinylidanz

fluorida ara a«trzualy slowly watabolized, cowparabla To tha rata

of wmaiabolism of 1,1,1-trichloraathane (wathyl chloroforw) which

Was usad a3 a referancs cowpound, L
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Laib R4 ;5 Ottanwaldar H

InsTitul Ffur Toxikologie, Universitatl Tubingan, Hilhelmsirasse
56, D-7400 Tubingzn, H. Gzrmany

ALKYLATION OF DHA AND RNA BY METABOLITIES OF VINYL CHLCRIDE AND
VIMYL BRCHIDE (MZETING ABSTRACT).

ICD8/73/20791

auyn Schaiadzbargs Arch Pharmakol; 302(Suppl)iR21 1978

ENS

I7 rals arz exposad to 14C-vinyl chloridz, radicactivitly is
incorporatad into nuclaic acids of the liver., In previous
investigations w2 showed incorporation of radicactivily from
14C-vinvl chlorida into the physiclogical bases of RMA. In
addition, alkylation of adznosinz and cytidinz woialies occurred
leading to formalion of radicactive 1,M¥xé-ethancadanosinze and
3,M¥%4-athanocytidina. The Time courszs of 1,H¥¥6-athanoadanosinz
ang 3,8¥%G-athanosyTidine in rat liver RHA attar vinyl chlorida
inhalaTion are dissimilart 92 hr atizr 2nding expezure tha
athanoadanosine iz only 1/5 of tts criginal value wherzas the
coniant of athzrnocytidinz parzisziz. This ought 1o bz indicativa
for Tha ralativa importanca of evliding alkvlaticon. Forwmalion of
labaled athano derivatives of adanosine and cytidinz was also
observad 1f rats wara evwposed to l4C-vinyl bromida. To astablish
possibla changas 1n DHA duz to alkvlalion by vinyl ¢hlortida
walabolites, DHA waz 1ncubatad with rat livar microsomes, HADPH
and 14C-vinyl chleridz. Ra-isolaticen of tha DMNA, hydrelvsis and
separation of the rnuclcosidas on Aminax-A-6 showed that swall
amounts o7 radioaclive 1,H+%b-athano 2'dzoxyadznosine and
3,MHi#4-2athano 2'deovyeylidine wara forwmad. In addition, a wajor
alkylation product, prasumably of 2' dooxygquanosinz was isolated
which, en Aminas-A-6-columis, shewsd tha samz chrowatograchic
bzhavier a3 a cowpound which was cbiavnad from chamical reaction
of 2'd2oxyguanosina with chloroacataldahyda.

Veltman G ; Langa CE ; Sta2in G

Wiiv.~Hautklinik Bonn-Vanusberqg, D-5300 Bonn 1, W. Garmany

TOXIC EFFECTS OF VINYL CHLCRICE.

CARC/73/06367

Hautlarzl; 29(41:177-132 1978

GER

The toxicological aspacls of vinyl chlorida (VC) arz ravizusd on
tha bazis of a<amtnalions of workers occupatltonally 2xposad 1o VC
over long pariods of Timz. Tha liver hislolegy ravealaed
periportal, zzptals, and intralobulam Fibrosis; fecal and
raticular collazamization of thz sinusotd wallsi hapatocyta
dazanzralicn; and activation and grolifaration of the sinusoid
czlls, with call atvpia and tremsiDion Into anglosarcoma
ocTurring Inm Zou2 cazas. Th2 walesbhasa analysis ravaaled no
ramarkable pathological changas; t2, no wulazanic affacl of VC.
(35 Rafs) :
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86 AU - Ehranb2rg L ; Holwbarg B

;f;f-h oL L AD - Dapt, Radiation Biology, HWallemberg Lab., Univ. Stockholwm,
DT e Stockholm, Swadan
( TI - EXTRAPOLATION OF CARCINOGENIC RISK FROM ANIMAL EXPERIMENTS TO MAN.
) SI =~ CARC/73/06300
SO0 - Environ Haallh Parspact; 22:33-35 1973
) LA - EMG
( AB -~ Tha hypothasis thal omn2 or mor2 mutalional evenis are involvad in

tumor initiation i3 supportad not only by ths strong, qualitative
correlation batuzen mulaganic and carcinoganic activities of
chamicals, bul also by cerlain rzaclion-kinatie considarations.
{ Experimanis wilh microorganizms, plants, and animals sugzast that
' limiting step in fumor origin is onz mutational avant in onz call
and that tha dose-rasponsa curva i3 linear from doss zaro onuard.
An invarsz ralationship betwsan doss and lateney time has baen
obsarvad fraguently and has kaan Taken as an indicalion that it
should be possibla to e2xtrapolaite 1o such a low dosz that tha
maean latancy timae would 2xcsoed the expacted lifetime of tha
spacias slusdiad. Howavar, a swmall dese way giva individual
{ latarey timas within tha axpacted lifetim2, 2ven though The mean
latancv Timz for a group exceads tha life span. Thz most
important contribulion of dosa-rasponsa sltudies is in tha
application of mathawatlical wodzls to epidamiclogic data. It
thould be remembared, howaver, thal a daviation frem the linear
dsse-rasponse relalioenship, with a hichar effactivanass al leuer
dozas, way eceur for radiaticn, urathanz, and vinyl ehlorida. (23
R275)

87 AU - Laib RJ i Ottanualdar H ; Boltl HM

AD - Inst. Toxikologia, Umiv. Tubingan, Wilhalwstr. 56, D-7400
Tubingan, W. Garmany

TI - FORMATION OF ETHENO DERIVATIVEIS OF NUCLEIC ACID BASES IN VIVO BY
METABOLITES OF VINYL CHLORIDE (MEETING ABSTRACT).

SI - ICDB/78/18834

50 =~ Hopp=z Savlers Z Physiol Chem; 35913):293 1978

LA - ENG

AB - Tha datacztion of mutaganic and carcinoganic effects of vinyl
cnlorida greatly stinulatad raszarch on th2 molecular wachanism
of vinyl chleorida disz2asza. Ral liver microsomas were incubatad
with HADPH, ([1,2-14Clvinyl ehloride and polvadanvlic acid or

L polyeytidylic acid. Thz latter warz re-isolatad from tha
— incubaltion wmixtures and hvdrolyvoad. The radicactivity eriginating
from [(l4Clvinyl chlartda, which was irravarsibly bound to ihz2
{ molvadanvlic or polveytidylic azid, was confinad to
1,H%s6-2thansadanozina or 3,Hes4-2Thanocvilding, Hhan rals were
axpozad 1o [1,2-14C1viny]l chlorida, part of tTha radiocactiviiv was
incorporataed 1nfo ina2 livaer RHA, Analvsis of hydrolysalas of
liver RMA shouad thal a2ll natural nucleosidas of RMA warz
labalad, Basidas, swall awmeunis of radicaclivitly could ba
- datzcilad which ware confinad to 1,MNé#b-aThanzadanosina and

- 3, ¥b-athanocyTigina., DHA from livars of rals ewcosad lo
(1,2-14Clvinyl chnlorids also conlainad significant anounls of

—
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. : (: radigactivity. Knhen OMA was incubatad with rat liver microsomes,
g’ _— NADPH and [14Clvinyl chlerida, radiozelivily uaz also
incorporatad into the OMA. Rz-isolation of tha DMA, hydrolysis
(' and szparation of the nuclaozides shouad thal radicactive

1,H%%6~athano-2"'-daoxyadarosina and

3.H%%0-2thano=-2"' ~daonyeylidine ware formad, Tha experiments
suppor® tha thaory that vinvl chlertd2z matebolitas r2act uith
aganing or cvlosing moialieas of nucleic acids fo form atheamo
analoguas,

83 AU - Cowles SR

AD - Occupational Madicina Branch, Haval Rzgional Medical Center,
Bremarton, HA, 98314

TI - CANCER IH THE LORKPLACE--PERCIVALL POTT TO THE PRESEMT.

SI - CARC/73/06242

S0 - Milit Mad; 1643(6):395-400 1978

LA - ENG

AB - Knoun and suspeciad carcinogans commonly found at Naval
installatizos, parlicularly shipyards, are ravizwed, and mathods
o controlli,ry huran a2vposus2 to thasz substancas are cutlimad,
Tha carcinozzns Includa pavsical azanis (ecigaraltas, asbesleos),
matals (M, As), and hvdrocarbons (athvlanethiourza,
4,4 vmzthylenabis{Z-chleroanilinal, vinyl chlorida, and
polychlorinatad biphenyls).

89 AU - Bolt HM
AD - Inst. Toxicology, Univ. Tubingan, Wilhelwstrasse 55, D-7400
Tubingan 1, W. Garwmany
TI ~ PFHARMACCKIMITICS OF VIHYL CHLCRIDE.
SI - CAEC/V8/05214
S0 - G Pharwmacol; 9(21:91-95 1973
{ LA - ENS
. AD - Rata on The pharmacokinztic behavior of vinvl chleride (VC), all
of wunich havz b2an chlained frowm studias with rals, are reviauad.
Consistant evidanca shows that, abovz a saluralion concentration,
vwhich on Inhalation expasure 13 raoachad at 250 ppm VG, nonlinear
(gosa-dapandant) pharmacokinalics apply. Tuo differant wodzals
daseribing tha pharmacokinatics of VC have baen publishad. Thav
skow that VC can laave tha body varv repidly via axpiration by
tha lunas. Houavaer, spacial conditions applv if rals ara exoosed
to atwespharic VC! the cowpound zquilibratas urth the organiam
within 15-30 win and i35 ramivad frem this squiltberium
matabolically, prewably by formallon of tha reazliva epoxida. Tha
raotd elimination of VC and 113 major matabolitas from tha
arcanism ag-233 Wl Th the currasl thazey that a raactive,
snorT-lived maisboliie, unich cozurs 1o lou concantrations only,
may b2 rasponsibla for tha toxic affazls of VC. (25 Rafs)

»/. ~
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Spirtas R § Kaminski R

Illnass Effects Szclion, SB/DSHEFS/NIOSH, Robert A. Taft Labs.,
4676 Coluwbia Parkuay, Cincinnati, OH, 45226

ANGIOSARCOMA OF THE LIVER IM VINYL CHLCRIDE/POLYVINYL CHLORIDE
HORWMERS: 1977 UPDATE OF THE MNIOSH REGISTER.

CARC/78/706177

J Occup Mad; 20(6):627-429 1978

ENG

Data ¢nt 64 cases of angiosarcoma ameng vinvl chloride (VC)
polymarization workers raportad as of Oztobar 1977 are
sunmarizzad. Tna mater1al comprises 23 US and 41 foreign cases
from 11 differant counlrias. Tha ag2 al diagnesis rangad from 37
To 71 yrry with a wadian of 49 yr. Tha latancy period rangad from
9 to 313 yr (median of 21 yr), duralion of axposure from &4 to 31
v (madian of 18 yr). Tha data suggest Thal tha raported
VC-inducad angiosarcoma casas graduallv 1ncreased over Timz. The
20-1o 30-yvrr lag batuzan tha grouwth oF tha indusiry afler Horld
Har II and the ingreasz in the numbar of diagnosesd angiosarcomas
among VC/polvvinvl chloride (PVC) workers during tha 1970's
roughly cetrcidas with Tha wadian lataney pariod of 21 yr, Racant
stugtas hava also found VO 15 ba assooiated with excessas in
brain canczr and n2oplasws of the raspiralory and lywphatlic
systams,. (6 Rafs)

Preusswann R

InsTitutl fur Toxikologie und Chamothearapie, Dautsches
Krabsforschungzzenirum, Im Nauanhaimar Feld 230. D-69500
Haidalbarg 1, W. Garmany

ENVIROMIEHTAL CARCINCGENS: MECHAHNISMS DF ACTION AMND OCCURREMNCE.
CARC/78/06160

Zz=nlralbl Bakteriol (Orig Bl; 16612/3):144-158 1978

GER

Thz machanizm of action of hnown envirommental carcinogens is
daszcribad. Thase cowpounds arz nol carcinoganic p2r sz, bul are
malabolically bicacTivatad to 2lactreplilic reactants by
chemically reacztive intermediatas. Tha elactrophilic reactants
Than form covalant bonds with nucleiz acids. This changa in tha
genelic code is in agreewmen! wilh thz mutalion hypothesis of
carcinoganasis, The broactivation of aflatoxin Bl (AFB),
H-nitroszo compounds, and banzolalpvrane (BP) i3 prasentaed to
1llusirata this wmachaniam. Thrashold lavels (no-affact levzls)
daterminzd by aniwmal espariuents ara compared uith data on huwan
avpasure to BP, AFD, MH-nitfrozo compounds, and vinyl chlorida. The
difficultias 1nvelvad in risk a2valuaticns ara discussad.
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Hoffmarn D ;5 Wvndar EL

Haylor Dana Inst. Diszase Prevention, American Health Foundation,
Valhalla, HY, 10595

IDEMTIFXCATION AND RECUCTION OF CARCIHOGENS IN THE RESPIRATORY
ENVIRONMENT.

CARC/73/06155

Zontralbl Bakteriol (Orig Bl; 166(2/3):113-135 1978

ENG

Tha three wmajor factors respensible for the overall increase in
lung cancar (tobacco, air polluiicn, and industrial chamical
expesure) are ravizwad. Cencaerning indusztrial carcinogenasis,
particular atlention 15 focusad on bislchloromathvllathar, vinyl
chlerida, b2nzanz, coka oven effluents, asbestos, and
nilrozaminas. Sourcas of aimospharic zarcinegens and their
reduction are outlinad. Tha tuworiginic aganis in cigaratte swoka
ara baing studied 30 thal a less harmful cigarztle can b2
davaloped.

Guass HA ; Crump KS

Environmantal Biowatrv Branch, Hatl. Inst
Sciances, Reszarch Triangla Park, NG, 27709
BEST~ESTIMATE LOW-DOSE EXTRAPOLATIOM OF CARCIMNOGEMICITY DATA.
CARC/78/0607%

Emvriron Haalth Parspact; 22:149-152 1978

ENG

A lou-dose 2xirapolalion techniqu: was developad for dichotomeus
data and usad (o amalvzz carcinoganicily data for vinyl chlorids,
dizldrin, 1,1,1-irichloro-2,2-biz-(p-chlercphanyllathane (DOT),
dimathylnitrosamine, and iomizing radiation. Tha results suggast
that when the vary flat and tha gradually sloping (linzar or
nzarly linear) dose-rasponsa curvas ara considerad togathar, it
is evtremaly difficult on wmathamatical grounds to rejecT tha
hypothesis that the dssa-raspense curve is nzarly linzar in the
dosa rang2 corraspending o incraasad risks ovar a backgroumd of
lazs than or equal to 10%%-4. Thzsa resulis have implicalions
both for tes! dasign and for risk assessmant. They suggast that
1 the hupothasis of a nearly linzar desz-ra2spens2 curva in the
lou-dos2 ranga cannotl ba rulad out by assumplion, then 11 s2ems
quastionabla that it can ba rajacted by tha data, even in casas
in thich i1 may ba falza. (no Rafs)

Ervirormental Health

Dalorwa F ; Theritault G

D2pt. Pathology, Cantrae Hospitalier Ragionala d2 la Maurica.
Shauinigan, Quzbsec, Canada

TEN CASI3 OF ANGIOSANCCHA OF THE LIVER IM SHAWIHIGAM, QUEBEC.
CARC/78/05915

J Qzcun Mad: 20(5):338-340 1578

ENS

0f the 10 casas of analcsarcoma of the liver diagnosed in
Shawinigan, GQuabsc, singa 1555, all sccurrad 1n wam who warked in
a winyl enlorida (VC) polymerizing plant. ALl 10 men wzre vary
Light drinmkers, and only 4 1noked cne or more pac<s of cigareltes

i
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cer day. The time batwean tha first exposurs of VC monowmer and
thz diagnesis of angiozarcoma rangad from 11 1o 29 wr, with an av
of 20.5 yr. Exposure to VC monower in the plant, although not
documanled, is balisved to have been vary high in the past. Thz
benign liver lesions found in thazz workars includad portal and
parisinusoidal fibrosis. (15 Rafs)

Miller EC

HcArdle Lab. Cancer Ra2s.; Univ. Hisconzin Hadical Center,
Hadizon, WI, 53706

SOI1E CURRENT PERSPECTIVES ON CHEMICAL CARCIMCSENESIS IN HUMANS
AND EXPEZRIMENTAL AHINMALS: FRESIDEMTIAL ADDRESS.

CARC/73/05456

Cancar Ras; 38(6):11479-1495 19738

ENG

Current concepls of chamical carcinogemesis in humans and
exparimanlal animals are raviawad. Topics discussad includsa:
Tumar induction as a multiztages phanomanon; z2lacirophilicity as a
common proparfy of ultimale carcinogzns; axamples of the
matabolic aczi{ivalion and rzaclivily of chawnical carcinogans;
possible wolacular wachantisus of chamical carcinoganesis;
przvenlion of lha promolicn of inttiated c2lls; and extrapolation
of tha basie Knowladge of chanical carcinoeganasis o the
pravention of human canczar, Racarding Thz welacular machanizwm of
carcinogenasis, exawplas are cilad to illusirate that metabolic
acztivation is an essential step in the induction of neoplasia by
wost chamical carcinogsns. Tha electropnilic ultimatz carcinegans
can rz2act, probablyv wore or lass Indiscriminalely, with a nuuber
of nuclaonhilic sitas in DMA, RNA, and protaini. Thus, thz strong
electrophilic natura of ultimale carcinogans 15 consistent with
both gznatic and 2piganatic mechanisws of carcinogenesis or with
machanisws That includa both zanslic and e2pigznelic evants. Thesze
mazhanisms may or way not involva tha axpression of oncoganic
viral information. Chamicals ganzrally recognized as be2ing
carcinocans In humans Includad Z-naphthylaninz, benzidina

(4,6 -draminsbiphanvl), G-aminebiphanul, 4-mitrcbiphenyl,
bisl(chloromathyl) athar, bis(2-chloroathyl) sulfida, vinyel
chlorida, cartain sools, lars, and oils, chromium cowpounds,
nickel compounds, asbeslos, cigaralla smoke, batal nut or tobacco
quidis, H,M-bis(2-chloroethyl)-2-naphthylamina, and
diathylstilbastrol.

Kravbill HF

Div. of Cancer Causa and Pravention, HNCI, Bathasda, MD
CARCINCGEHESIS INDUCED BY TRACE CONTAMINANTS IM FOTABLE WATER.
CARC/78/7054452

Bull MY Acad Mad; 54(41:413-427 1978

ENG

Tha follouing are some recosmizad and suspactl carcinogens 1n US
driniting water and tha21r conzaniralicns (in ug/litar, when
grven): aldrin (5,41, benzzna (50), banzolalpyranz
(0.0002-0.002), bis(2-chloroathvllathar (0.42), lindana, carbon
telracnlerida (2,0-3.0), c¢hisrdane (0.1), chloroform (0.1-311),

e
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(' 1,2-dibromoethane, dieldrin (8.0),
dichlorodiphenyltrichloroathane (DDT),
dichlorodiphenyldichloroatnylane (DDE) (0.05), l,4-dioxana (1.0),

( endrin (0.004%), heplachlor, irichloroathylane, and vinvl chloride
(10.0). Of thase cowmpounds, banzolalpyrems and vinyl chloridz are
tha only recognizad carcinogans. Only volalila crganic compounds
have baen 1dentifiad in US drinking watar, and a much largar

s componant of nonvolalile substances rewains To ba idantified or

quantifiad. In city water in tha Hatharlands and Garwany,

concentralion rangss of inorganic contaminants such as arsenic,
cadmium, chromium, and selentum ara 1.0-8.1, 2.0-9.0, 4.5-10.0,
and 3.1-6.0 ug/liter, raspaclively. Asbeslifcrm malerials or
azbastos particlas have been found in many river systems at
congenltratlions greater than 10 ug/gallon. In a stTudy of cancer
worfality in 10 river basins in tha US, nickal concentralicns
appacrad 1o corraspond Wi th oral and infastinal cancer gzath
rates, arsanic uith canczr of the eva and larvnx and wvaloid
laukemia. Baryllium corralatad with bone cancar and with
mortalities from breast and uterine cancer. lead was associated
with leudkamia and lywphoma and with Kidnay, stomach, intastinal,
and ovarian ¢ancer. Tha rasulls of various epidamiological
studies Throughout the US are raportad. The nized for 1n viiro
bioassays to augment in vivo procadures in datermining
carcinoganicity is stressed, (30 Refs)

AR T R R e e A 97 AU - MWagoner JK
AD - Office Assistant Sacralary for OSHA, 200 Conztitution Ave., Room
H3660, Kashinglon, DC, 20210
N = VIMYL CHLGORIDE AND PULMOMARY CANCER (LETTER TO EDITOR).

SI - CARC/75/05331

SO0 - J Eaviron Pathol Toxicol; 1(3):361-352 1978

LA - ENG

AB - In a previous article, the devalopment of an undifferentiated
adanocarcinema of tha bronchus in a 45-vr-old organic chamist was
attlribuled to a 2-yr exposure 1o bislchloromzthvlilethar, This
claim was wade in spite of the patient's long-Tarm involvement in
vinvl chloride (VC) research. Since numerous anitmal and human
studies have indicatad a link betuzan VO axposure and pulwenary
cancer, it is suggestad that VC was the agant that causad thz
Tuwor,

98 AU - Infante PF
AD - Industru-Uids Studies Branch, Div. Survaillance, Hazard
Evalualionsi and Fiald Studias, Hatl., Inst. Occupalional Safety
and Hzalth, Coanter Disease Control, Dapt., Hzalth, Educalicn and
Walfara, Cincirnati, C, 45202
TI - BUTAGEMIC AND CARCINDJGENIC RISKS ASSOCIATED WITH HALOGENATED
OLEFINS,
- ST - CAPC/73/05314
- .. . 50 - Environ Hzalih Parspacti 21:251-255% 1978
’ - LA - ENG
) A8 - Tha mutaganicily and carcinogznicily of vinvl chlorida (VC),
- vinvlldzna chloride, irichlorcainylana, perchleroathylena, and
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chloroprana are reviewad. 0f the first four cowpounds, all excep?t
perchlorozthylens have been shoun to be mulaganic in test
systams, and all have induced tumors in avperimental animals.
; { Studi2s with chloroprens have indicated that it causes slterilily
T - in male mice and rats. Ratl studizs hava also indicated that
o S concanirations ranging from 0.0% to 1.0 ppm resull in a dominant
o lathal effect, affactl sparm, causz lasticular atrophy, and cause
s (‘ chromosomal abarrations In bons marrcu ¢2lls. Human siudies have
indicated both an Increzasa in chrowosomal abarrations and a
dacraase in wobilily of tha zparm of exposad workars. Savaral
studies have indicalad an excess of lung and skin cancer in
{ exposed workars, and one ra2port confirmad a cas2 of anglosarcoma
) of thz liver in a worker with extzansiva exposure 1o finished
b o : : polychloroprenz. wilh VC have indicated that in addition to
. ' zngiosarcoma, tharza appaars o b2 a dosa-rasponse relationship
: : baTwaan exposure and tha Induztion of wammary cancer in rats. A
sTudy of wowan emplovad in ih2 VC Incustry indicatad a 33X axcess
of breast cancer in thoss avposed. Thas2 findings could indicatle
amolhar 5112 of VC carcinoganasis. (29 Refs)

99 AU ~ Beynolds ES ; Maszlen MT
AD - D2pt. Pathology, Univ. Texas Madical 8ranch, Galveston, TX,
77550, 77550
(' TI - DAMAGE TO HEPATIC CELLULAR MENBRANES BY CHLORIMATED OLEFINS HITH
EMFHASIS CN SYHERGISI1 AND AMTAGOMISH.

TR CE Rt ST - CARC/75/05306
SO -~ Environ H2alth Perspect; 21:137-147 1978
{ LA - EHG
: AB - Tha biochemical wachanisms responsible for the toxicily of vinyl

chlorida (VC), l,l1-dichloroaihvlens (1,1-DCE), trichleoroathylens
({TCE), and parchloroethvlene (PCE) wara investigated in mala
Spraqua-Daulay rats prelreatad with pnznobarbital,
J-maThylcholanthrana, hexazhlorcbznzane, spirenolactone, or
pracnsnolone-léalpha-carbonitrila, Thz most nonsvmmelrically
dz=nolarized cowpound, 1,1-DCE, was tha wost hazpalotoxic and
causad a untqua patlarn of hepatocellular injury 1nvelving
witochondria, plasma mewbranas, and chromatin, The injury induced
by liha other chloroathylenas app2ared to affzct the struziural
integrity of tha andoplasmic raticulum profoundly, wilh the toxic
potzntial in tha folleuing ordar! TCE greater than VC greaifer
Than PCE. Pretfrealments Thal 1ncreaszd the cvlechrome P-450
content (increased malabolic acltivalicen) anhancad or uarz
synarglslic to The hapatolowiz potantial of TCE, VC, and FCE, but
thay ua2re protactive o antaganiatic to 1,1-BCE hepatotoxicity.
This suggasts that Tha biolegic rasponse o 1,1-0CE way ka2
zunrazsad by a diffarant matabalic pathuav., Glutathionz acpaars
to b2 1nvolvad in the biologic respensa To all nensywmalric
chleroothvlenzs and To acl as an anlazznist againil Injury.
Marked differencas In The patizrns of Injury and tha biolagic

i raszpanses suggast thal morz than ona machanism 13 involvaed 1n the
T D . - production of injury by chlorcathylanas., (37 Rafs)
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(. 100 A - Foriusngler HP ; Daver ME ; Tawburro CH ; Espinosa E
L. - AD = Univ. Loutsville Sch, Madicina, Lourswville, KY, 40201
TI - LYMPHCCYTE TRAMSFCRMATICH TESTS IN VINYL CHLORIDE (VC) HCRKERS
( (MEETING ABSTRACT).
: SI - ICDER/78/144658
S0 - Fed Preoci 37(3):362 19738
LA - ENG
{ AB - Pravious reporis have shoun circulating immune complexes im vinyl
chlorid2 (VC) workars and a Tumor-associatad antigen in

VC-relaTled liver angiosarcoma. This suggesTs imwune sTimulation
by a Tizzua of plasma anTigan inducad by or conjugated with VC or
a melabolita. In this work, Tha in vitro lvmphocyla rz2activity
for such antigens was tested in 79 VC workars including 25 with
liver abnorwalilies, and 20 normal 1ndividuzls having no axoosure
to VC. Tha livar angiosarcoma antigan preparation includad the
funor-aiszociated aniigen and othar tisiuz antigams as shom by
fmmunodi ffuston. 3Tiwulalion vndices (SI) ware calculated from
cellular incorporalion of Tritialad thumidinaz., MHazan SI in tha
normal individuals for anligens of angicsarcoma and normal liver

( 135023 wara 4.7 (SE+-1.7) and 3.8 (+-0.9) and in VC workars, 1.8
(+-0.2) and 2.5 (+-0.3) respacztivalyv., M2an SI for
phytichamagglulinin and concanavalin A in the normal individuals
ware 235 (+-35) and 209 (+-30) and in VC workers 201 (+-23) and

{ ‘ 180 (+-19) raspactivaly. Thus, thesa rasults suggast that VC

’ workars have a dacreasad lvwphocvla rasponse lo anliganms of liver
angiosarcoma and nerwal livar tissuas rathar than the
hymathasized increasad rzactivity, This sppzars to be due 1o a

18 B T e it B
{5 R et B

( louer ovarall lvmphocyt2 rezponsivaness I1n these chamical workers,
101 AU - Hause A
AD - Laboratoira da Madacina du Travail at Hvgiana du Milieu,
( Uatvarsite Libre da Bruxellss, Brussels, Balgium

TI -~ TOXICOLOGY OF VIMYL CHLQRIDE.

8I ~ CARC/78/05111

50 -~ Brux Mad; 58(1):13-34 1978

LA - FRE

AB - A ravieuw of tha litzraturas on vinyl chlorids (VC) traces the
hizicry of thz toxicitly of tha compound. Also raviewad arza
toxic affacts of polvvinul chlorida (PVE), relative risk of
induztrial exposura (o VC and PVC, and polantial gangar of
exposurz of tha ganmaral population to PVC. (196 Raiés)

T 102 AU - Bufflar PA i Woad SM 3 Suarex L ; Kilian DJ
AD - Dapl. Praevantiva Madicine and Communilv Haalth, 140 Kedlar .
Burlding, Univ, Tawas Madical Cranch,y Calvesten, TX, 77550
TI -~ NCRTALITY FOLLCH-UP OF WORKENRS EWFCSED TO 1,4-DIDNAHIE.
SI - CAPL/78/04940
50 - J Ozcup Mad; 20(4)1255-259 1973
LA - ENG
_ AB - Tha carcinoqganic effact of 1,4-diowana was studied in 100 workers
- N trhe wanufaciuriry area and 65 workars In tha przc2ising erea
of a dioxana manurazluring plant. Thz workers had b2zn a2eployed
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batuzan April 19564 and June 1975 and had served al least 1 mo in
the given areasi tha exposure in tha areas was da2lzsrmined fo be
less than 25 ppb. Thare uware seven dzaths among The manufaciuring
arca werkers and five among the processing area workers. 0f tha
formar, onz2 died of carcinsma of thz stewach (23 mo ewposure) and
one of alvaolar cell carcinoma (38 wmo exposure); of tha latier,
ene died of a malignant wediasTinal tumor with gzneralizad
metastases (12 mo exposural), This lotal of thraz daalths Trom
malignant tumor was notl significantly greater than the 1.7
axpacted., A comparison of workers with intarmitlant exposure and
those with conlinuous exposure revzalad nearly idantical
inctdances of wmortalitly, Tha sevan dzceased parsons 1n tha
manufacturing areza also had exposura to other chamicals, and the
fiva 1n The processing area warz also exposad lo vinyl chlorida.
Thase obsarvalions ware basad on small nuwbers of daaths of
enployass wno wars agpparenlly evposad al low levels and for
ralatively short exposures. (12 Rafs)

011 MG ; Townmsand JC ; Fishbeck WA ; Langnar RA

Dow Chemical Co., Midland, NI

PORTALITY AMONG IHOIVIDUALS CCCUPATICONALLY EXPOSEZD TO BEMNZENE.
CARC/78/04891

Arch Environ Haalth; 33(1):3-10 1973

ENG

Tha leng-tarm morlalily exparience among 594 individuals
occupalionally exposad 1o banzane was studiad using a
ratrospaclive cohort dasign. Excluding 53 individuals who were
alszo axposed 1o arssnicals, ash2slos, or vinvl chlerid2, no
statistically significanT Ineraases over US uhitz wala wortality
ralas were found among the banzena workers in any cause-~of- gzath
catzgory. Whan thz 53 patienis were ncludad, thare ware highar
than expacled incidances of anamia (2 vs 0.2 expacTed) and
leukemta {3 vs 0.8). Tha racerds of thasa five dzcadents wsre
avaminad in d2tail. Ona of thosa who diad of laukemia had also
bean exposad lo nilrobanzans, brominz, and vinyl and vinylidanz
chloridsa, anothar had bein ewplovad previously In thae manuiaclure
of vanzer, and the third had probabls avposure to p-chloroshansl,
athyl chlorida, phenatidineg, acatic anhydrida, and phenazatin
dust. Tharefore, altlhcugh th2 obsarvad incidanca of leukemta in
The studv group sicmiticantly avceadad thz2 expaciad incidznze, a
retrospactive assesswanl of Tthe poisible ralationship to banzana
avposure iz difficult. (11 Rafs)

Rucalph RH

Mazon Clinic, P.0O. Bmx 900, Szatlla, WA, 98111

BEHNIGH AND MALIGHANT LIVER MNEZOPLASHS. SOME NEW ETIOLCSGIC
ASSQCIATICHS.

CARC/78/04717

Posigrad Mad: 63(3):54-60,62,65 1978

ENG

Racent studias of banian and malignant hepalic neoplasms hava
tuggasted assoctalions balw2an thasz Tumors and oral
contrazzplives, anarogans, hazpalilis virus, and vinyl chlorica,
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It iz suggssted that hepatic artericgraphy i3 the bast method for
diagnosing hapatic adanomas in wowen using oral cenlraceplives,
(20 Rzfs)

Conolly RB } Jaegar BJ § Szabo S

Dapt, Phvsiology, Harvard Sch. Public Hezalth, Basten, HA 02115
ACUTE HEPATOTOXICITY OF ETHYLEME, VIMYL FLUCRIDE, VIHNYL CHLORIDE,
AND VIHYL BROMIDE AFTER AROCLOR 1254 PRETREATHENT.

CARC/78/04865

Exp Hol Pathol; 28(11):25-33 1978

ENG

The hepatotoxicity of ethane, vinyl ethvlens, flusride monsmer
(VFM)y vinyl bromide monomar (VEM), and vinyl chloride momomar
(VCH) was datarminad in male Holizman rats pratraaled uwith
Arocler 1254. All cowpounds excapl athane caused d2ganeraticn and
nzcrosis of tha liver. Ethvlena, VFHM, znmd VBH should be 2valuatled
for chronic affects in view of thair similarily of acule action
to VCH, a known carcinogan. (20 Rafs)

Laib RJ ; Bolt HH

Institut fur Toxikologie, Uaiversital Tubingan, Wilhelmstrasse
56, 0-7400 Tubingen. W, Garmany

FORMATION OF 3,MN##4~ETHENICYTIDIMNE MOIETIES IN RHA BY VINYL
CHLCRIDE METABOLITES IN VITRO AND IH VIVO,

CARC/78/064381

Arch Toxicol (Barl); 39(3):235-240 1978

EH

Rals ware axposed to ##l4C-vinyl chlorida, and the im vivo liver
matabolilas ware examined. In addition to RMHA and
1,H¥%6-athenoadanosine, 3,N¥%¥4-2thenosviidine was also
radicactively labeled. In vitro auparimanis using viayl
chloridae-~axposad liver wmicrosomas and MADPH produced the zame
results. Thase alkvlation wmachanizms are consiztant with tha
mulagenic and carcinogenle properlies of vinwl chlorida. (22 Refs)

=]
o

Sharma RP ; Gahring PlJ

Utah Stata Uaiv,, Logan, UT, 84322

VINYL CHLORIDE EXPOSURE IMOUCED LYMPHOCYTE TRAMSFORMATION INM
SPLEHIC CULTURES (NHEZETING ABSTRACT).

ICDB/78/1022

Fad Proc; 37(31:502 1978

EMNG

Vinul chlorida (VC) dis2asa has baan suggested as an immuna

complax disordar. Tha influsnca of VO a2vposura on selectad
tmwunoleglc paramelzrs of mice and rabblls was studied. In male
mica, Inhalalien of VC (10,000 and 1.C00 ppu for & hr/day, §
davs/uk) for up to 8 uk caused no to<ic effecls, a3 indicalad by
body wl gzin, clinical hawatoleqgy, or organ wl, with The
e«capllon of an 1ncrzase 1n splaan wl al tha hig-23t exposur:
laval, Aftar 2 uk of avposure lo 1,000 pow and afizr & and 8 uk
to all lavals, cultured splenic lvwphacyles zhowad an incraass In
DHA sunthests (a3 m2asured by HI-Ihvaidina untake by cells 1n
cultural). Tha response of splanic lywshozytas To phylomilszans
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{phytohzmagglutinin and pckauead witogen) at tha above lzvels of
VC exposura was increasa2d saveral fold. Im rabbits, exposure to
1,000 ppm VC caused a slight butl inconzistent risa in serum
immunoglobulin lavels, Rabbits immunizad with tetanus toxoid and
Freund's adjuvent ravealed ne VC-relatad changas in serum
antitelanus titers, skin raactivily To tubzrculin, or the number
of plaswa ca2lls in poplitaal lywph modas. There was no increase
in tmmunization inducaed luinthezvle Transformalion in 21thar mice
er rabbita. The resulis Indicatad an Increasz of luvmphocvie
transformatlion in splanic zulturas That way be related to the
imaune complexes obsarvad in VC syndrome.

Laumbach AD § Le= 5 5 Hong J ; Slraips UN
Dzpt. Microbiology and Immunology, Wniv. louisville Sch.

Madicina, Louisville, KY, 40201

STUDIES CH THE MUTAGENICITY OF VIMYL CHLORIDE HMETABOLITES AND
PELATED CHEMICALS.

CARC/79/06491

Provanlion and Datection of Cancar, Parl I. Prevention, Vol. 1.
Etiolcoy, Procazdings of Tha Third InTarnaticnal Swvwpesiun on
Dicleclion and Przvantion of Cancar nald 26 Aprtl - 1 Hay 1976
Maw Yerk NY, Nieburgszs HE, a2d.Ma2w York, Marcal DaKkker, Inc., 1193
pp., 1977.

ENG _

Thz wutagenicily and potential machaniswms of action of zevaral
vinyl chloridz (VC) matabolites (chloroacataldahyda (CAA) monomar
hudrats, CAA dimzr hveralte, and CAA trimer] and epichlorchyarin
[ECH. a carcineogenic chlerooxiranz homolog) ware studied,
Indiract mutaganicity assavs using rapair-daficien? Bacillus
subtilis strains and diracT wutaganict Ty assavs using Salmonella
teabiouriun ware parformad. Tha wulaganicity of CAA and
chlorooMirana was confirmed and that of tha VC malabolitas and
ECH was found. M21inar azelaldahvdz, chloroacalic acid, nor
chlorcathanol shouszd a sicntficant lavel of mulagenicity. Thare
wmay ba a wolacular relationship invalving tha proximitly of the
chleride group to tha aldahyda motatly for mutaganicity,
RecombinmaTion repalr appearad to b2 Tha mechantism for corresling
VC walabsaliTe-alicitad damaga. CAA da2ereasad tha biological
aclivity of transforming OHA only if tha cells ware treated with
tha wutagan prior to DHA exiraction, In vilro studies showad no
suth eff2cl. Tha mod2 of actlon of ECH diffarad from that of the
YC wermenar mataboliles. Althsush 11 caused similar
base-zubs i tulion mutaltions 1n Salwonalla strain TALI00, 11 tas &
ceeparalivaly usaker alkulating acanl, ECH also axhibitad & lowar
Toxictity laval than VC wonoaar malabalttas and thus dawonstralad
mutasmict iy Thraough a widar ranga of concentrations. ECH
producad highar lavals of awutlation 1n Saluonz2lla cultures that
uare azlivaly raplicatling CHA fhan 1n cultures that ware arrested
in DHA replication. (29 Pafs
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109 AU - Espinosa E

N :: :V'f AD - Dapt. Pathology, Univ. Louisville Sch. Madicine, louisville, KY
U T ' TI - IMMUNOPATHOLOGIC OBSERVATIONS IN LIVER AMNGIOSARCOMA.
) ( SI - CARC/79/06471 (

50 =~ Pravanlion and Dataction of Cancar. Part I. Pravention, Vol. 1.
Etiology. Proc2edings of thae Third Intzrnational Symposium on
Dactzction and Pravention of Cancar held 26 April - 1 May 1976

) : . ( M2u York MY, Miaburgs HE, ad.Hau York, Marcal Dakker, Imc., 1193 (
s ) - pPP.y 1977.
: o LA - ENG
AB =~ To develop a wmore sensilive livar function tast for the early
detzction of vinvl chlorids liver disease, an attemp! was made to (

discovar antiganic changes in angiosarcowmatous tissue and to test
forr Tha prasence of an antibody response in the hast, Sarum,
liver, and adjazent tissus sanplas ware oblained at autopsy from
2 individuals with vinyl chloridz-zssociataed angiosarcona and 10 (
o - conlrol individuals with normal liver function and at bicozsy from
Coee 10 patiants with liver dysfunction with fibrosis. Immunodiffusion
T studias of anglosarcomatous T1ssu2 ravealad tha prasence of an
anligan nol found 1n normal liver or Kidnav, bul found in narmal {
lung and splaen., This protein was inazlivalad bv Pronase and
Irypsin, was haat- and acid pH-labila, and was found to
pracipitatz al concentrations of 20-304 saturatad ammonium
. { sulfate and 30-70%4 2thanol. Iwwunoslectircphoratic assavs of
»qﬁ’iﬁ"*'ﬁ“ﬁtéi?zakﬁ*dgfﬁ anglosarcomalous Fumor axliracls revealad the gbsence of cnz
: SRR nermal Tissu2 antigan charactlarizad as an entity umaffactad by
' Pronasz, Trypsin, and haat traatwanl, inacltivatad by pericdate
and acid pH, and which precipitated over a widz range of C
condilions. Additionally, ifwmunoiluorescarca assavs of
anglosarcomatous tizsuz indicatad The prasence of bound IgG.
FurThar studies are necessary to datarmine whathar this
Tumor-bound I56 represanis spacific antitumor antibody or (_

Py

2
N antibedy Fivad by tha tumor tissuz nonspzcifically. (29 Rafs
110 AU - Kupch=lla CE ;5 Tamburro CH

( AD - Cancer Coanter, Dopt. Hedicina, Whiv. Louisville Sch, Mzdicine, (_
- Louizvillz, KY, 40201

TI -~ URIHARY AND TISSUt GLYCOSAMINOGLYCAM PATTERHS IH HEPATIC

ANGIOSARCOMA,
51 - CARC/79/0A470 (‘

S0 - Pravenlion and Datection of Cancer. Part I. Prevention. Veol. 1.
Etiologv. Proc2adings of the Third Infarnational Sywpostua on

- Dzctaciton and Pravantion of Cancar hald 26 April - 1 Hav 1376

Mz Yark HY. Mheburgs HE, ed.Maw Tork, Harcel O2kker, Inc., 1193 (v
PR.y 1977,

LA - ENG

AB -~ To evaluata the use of glycosaminoglycan {GAG) pattarns as an
aarlv indicalor of vinul chlartda (VCl-induced liver injury or _

R anatosarcoma (AS), GAG patlarni uare dalermined In urine sanoles
- DT — of 9 patiants with historties or awpzsure to VC and who had
. zbnorwal liver biozhamistry, 6 wuith 'olhar!' cancars prior T3

surgary, 3 with AS, 8 with viral hapatitis, 6 with ¢irrhosis, 2
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uith lung-liver watastaszs, and 6 with wetabolic liver disorders.
Daterminations of GAG uzre carried out by crealinine and uronic
acid assavs. Additienally, tissu2 samples Takan at autopsy from 2
patients with AS, 2 with cirrhosis, and 3 controls (uho had
gun-shot uwounds) usre similarly analvzad. Rasults showed that AS,
nzpatlitis, cirrhosis, and livar m2tasTases all involvad elavatled
GAG excralion. Tissue data 1ndicatz thal these elevated levals
raflact GAG alevalion in the liver. Furtherwore, resulls
dizclosad (hat The chendroitlin sulfalas ara the primary urinary
GAG in both norual controls amd in patients, wuhile chendrailin
sulfatas and heparin are the dominant GAG presant 1n fibrolic,
nonfumor portions of AS livars and tumor tissue, respactivaly. It
is concludzed that ths increaszss in livar and urinary GAG lasvels
may wzll r2flect an iwsertant role of {hase subslances in Thz
process of Tibrogznasis and tuwer growth. (31 Refs)

Krees R

Lab. Pathology, Natl. Inst. Puolic Health, P.0. Box 1, Bilthoven,
Ma2tharlands

FOOD: A CARCINDGENIC HAZARD?

CARC/79/Q06454

Pravenlion and Dateclion of Cancer. Part I. Prevention. Vol. 1.
Eliology. Froczadings of ths Third Intzrnational Svmposium on
DacTaztion and Prevantion of Cancar hald 26 April - 1 May 1976
Haw York HY. Nieburgs HE, ed.Na2u York, Marcel Dzkker, Inc., 1193
ePR.y 1977.

EMG

Informalion on the possible carcinogenic hazard of food is
rzviauad. Natural cowponants of food thal pese a carcinoganic
thraat includz nitrale (in spinach, laz2ks, and purslane), atls,
and protaini. Hatural contawinants of food thal are carcinogznic
includz aflatoxin, cvecasin, sairole, starigmaiocyslin, pentcillic
acid, patulin, lutzoskyrin, cvclochleroline, and purrolizidina
alkaloids. Mammade chawmicals that contaminate foods coma from a
uidz rangz of sources. Tha food addilives buller yellow, poncgaux
S5, and 3R, guimeza green, fuchsin, amaranth furturvlfuranidsz, and
dulcin aras nou lzgislatively prcohibitad, basad on recant firndings
that they way be carcinogenic. Contamination can occur from food
packaging chamicals; t1e, vinyl chlorid2, a proven carcinogan that
is mou faderally ragulated. Various agrmicullural chemicals siill
'n use and undar suspicion imzluds dibrowozthana,
dibrowozhloropropanaz, aramite, chlordzcona, lindane, DDT, aldrin,
dialdrin, and mitraocen 7ertilizars. In addition, potentially
carcinoganic subslancaes uzed for disinfacltion, crowth prosciton,
wead and 1nsaet control, and chamical 3synthasis reach food a3 a
rasultl of enviirormantal pollutfion. Tha lasl source of
carcinoganic conlaminalion 13 from food procassing: smoke cu~ing
introducas polycvelic aromatic nvdrocarbons, nitrate and nmitrite
curing Introduces nilrosaminas, and processing through Tha uvse of
fungl Inlroduces mycoloxinis into Tha dr20. (25 Refs)

~
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Lehwarn P

Nz York Acad. Sciences, 2 East 63rd St., Nau York, NY, 10021
CANCER AND THE WORKER.

ICDB/79/16563

Cancar and Tha Morker. Naw York, Hauw York Academy of Sciences, 77
Ep.» 1977,

ENG

Volume 271 of the Annals of the Hau York Acadamy of Sciences,
'Occupational Carcinogznesis’', has baen reuritten for the ganeral
public. Basic cancer terms are dafined, cancer hazards to tha
workar arz2 reviawed, Tthe prevention of ozcupational canmcer 13
discussad, and the social issu3s involved arz comsidered. Soma of
the spa2cific hacards discussad are chamicals (vinyl chlorida,
anasthetics, bis(chloromathyl lather, coka-oven emissioms and coke
by-producis, benzena, rubbar indusiry chamicals, chloroprena,
banzpyrena, and lubricating oils), matals (arsenic, cadmium,
lead), and dusts and fibars (aszbaesloz, fibrous glass, radicaztive
dusts, wood dust, textile inmdustry dusts), The effects of smeking
on tha risk of cancer among uorkars is briefly considared.
Hazards to the communities surrounding industrial sitas ara
discussad. Govermwan! requlations on occupational exposure to
hazardous substances are reviewad. (4 Rafis)

Otsuki M ; Maeda M ; Yuu H | Baba S

Sacond Deptl. of Internal Madicine, Koba Univ. Sch. Madicine,
Keba, Japan

THE HATURE OF HYPERAMYLASEMIA IN PRIHARY LUNG CAMNCER;
DEMNONSTRATION OF A PRECURSOR OF THE SALIVARY TYPE ISOAHYLASE
(MEETING ABSTRACT).

ICDG/78/26400

Summary Prograw and Absiracls of Papars, Proceedings of the 3rd
Asian Cancer Conference Hald by tha Philippina Cancer Socizty
undzr tha Auspiczs of the Asian Fedzration of Organizatiens for
Camcar Paszearch and Control in Manila, 26-30 Saptember, 1977.
Philippinz Cancar Sociaty, HManila, Fhilippinas., 184 pp.. 1977.
ENG

Tha natura of the amvlase in sarum, pleural fluid and tumar
axirazls in palients with primary lung cancer wasz investigated.
Thare s2emad to bz rno correlation batwaan histological struciure
of the tuwors and tha attandant huparawvlaszsemia. High awmylaszz
aclivity in the extracls of the diseased lung tissu2 has bean
found in praumonia and tuberculosis. (chiefly salivary tyosz
1s0amylasas ). Mar2o0ver, zlevaled amylase activity of the salivary
type was observed in sarum specimans sarpled from the left atrium
al aulepsyv, though thara was no pessibility of confaminalizsn of
tha salivary awylaze during passaga theough tha lung. In tha
exTracts of primary and watasztalic Tumors of lung cancer and
inflamnalory lung tissuas from a palient who died of vinyl
chlorids monowzr poizoning, a p2culiar i1soamylas2 showing
cathadic mobility on 57 polyacrylanida g2l at pH 8.8 was found,
in addition o tha increased salivarv Typa iscamylases. Whila 1n
The exiracts of metastalic livar nodules, only this peculiar

FA
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iscamylase was found. We hazrzin damonsTrate that the salivary
tvpe hyparamylazemia in primary lung cancer may ba duz 1o an
incrzase in the amylass containad in normal lung tissues,
resulting from activation and releasa 1nto the blood stream by
zome inflammatlory process. Ectoplc production of amylaze waz also
suggastad in a particular case with primary lung cancer by
findings of high amylasze conlents and a precursor of isocamylase
both in the primary and mazTastalic lesions. (ne Refs)

Hagonar JK 3 Infante PF

Industiry-uide Studies Branch, Div., Surveillamce, Harards
Evaluations and Fiald Studias, Matl. InsT. Occupational Safaty
and Hzalth, Cincinnatli, OH, &5202

VIMNYL CHLORIDE: A CASE FOR THE USE OF LABORATORY BIOASSAY IN THE

REGULATCRY CONTROQL PROCEDURE.

CARC/73/073%6

Huwan Rizk Assassmant, Proceedings of the Cold Spring Harber
Conferances on Cz2ll Proliferation. Vol. 4 (Baook CJ), Hiatlt HH,
Watson JD, Winstan JA, ed. Cold Soring Harbor, Cold Spring Harbor
LaboraTory, Origins of Human Cancar., 583 pp., 1977.

EHG

Th2 nead for laboratory bicassays in the regulatory control of
chamicals is illustrated using vinyl chloridz (VC) as an axawple,
The inductien of zXkin, lumrg, and bonz tumors in rats axposad by
inhalaTion to high VC levals (levals not infraguantly approached
in the industrial setting) was firs? reporTed in 1971, 40 yr
after VC's commarcial 1nTroduction but 3 yvr bafore threz casss of
liver angiosarcoma were raportad among workers al a VC
polyvmerization facility. A follow-up study, initiated as a result
of Thase Initial anglosarcoma cas2s, showad a significant aexcsss
of da2aths from malignant l"\-ECD].:'\SmS among VC workers, compg‘.(‘ed
witih US white male d2ath rates. Excass cancar wortality was found
for four organ syslawms! bratn and CHS, respiratery system,
hzpatic svstam, and lymphalic and hemalopoiziic swvitem. Thz
cancar ri1sk increased with increasing years of exposure. In the
follou-up study, 11/14 confirmed casas of biliary or livar cancer
wars hapatic angiosarcoma. Awong 8 bronchoganic carcinowmas, 5
uare large-cell undiffarentiated and 3 ware adznocarcinomas,
which 15 not consistent with distributions praviously repoartad
for inhalad carcinogans. A recant biloassay uas pradictive mol
only for tha carcinoganicily of VC butl also for savaral of Tha
targatl organs. VC 13 wulaganic In microblal test systews, and VC
matabolites have inducad wutations in m?.mm:\lfan‘\ cells. Wivas of
VC-axpaiad men have a sigitficantly high risk of fatal lesz.
Tz, bolh wmulagenic and carcinoganie assavs pradicTad tha
polenlial hazards of VC. (34 Rafs)
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Popper H 5 HMaltoni C 5 Squire RA ;5 Thowmas LB

Stratton Lab. Study of Liver Diszases, MHount Sinail Sch, Hadicine,
City Univ, MNauw York, Hau York, HY, 10029

COMPARISON OF NEOPLASTIC HEPATIC LESICMS IN MAN AND EXPERIMENTAL
AHIMALS.

CARC/78/07373

Human Risk Assessmenl, Proceedings of tha Cold Spring Harbor
Confarencas on Call Proliferation. Vol. 4 (Beok C), Hiatl HH,
Halson JO, Winsten JA, ed. Cold Spring Harbor, Csld Spring Harbor
Laboratory, Origins of Human Cancer., 583 pp., 1977.

EMG

Tha induction of hepatic tumors in animals and clinical
obszrvalions of hepalic Tumors in huwmans ara comparad. Tha
prograssion from fibrolic lzsions to angiosarcoma in man
following exposura to vinyl chloride (VC), inorganic arsenicals,
and Thorotfrast is alwost icantical Yo chanmgzs observed in rodants
irzalad with VL. This similarity in Tha evolution of hepatic
lesions supports the predictive nature of animal experimantal
studias for human carcinogenasis. Thz major difference batwsan
Th2 spacies was the grealer fibroplastic reaction In wan. Tha
davalopment of hapalocallular corcinoma in huwan and rodant
noaul2s supports the conczptl of multipla c2ll populations in
hzpatccarcinogan2asis. In the VC-assoclated lasiens, the
simulteneous prolifsration of hepaloecvias and sinusoidal cells,
the lattar potlentially terminating in angicsarcowa, is strassed.
The mztabolic processas undarlying this evelution remain e ba
astablishad, (77 Refs)

Infante PF ; Wagomer JK ; Young RJ

Industry-widz Studizs Branch, Div. Survaillance, Hazard
Evaluation and Fiald Studies, Matl. Inst. Occupalional Safely and
Health, Cincinnati, CH, 45202

CHLOROPREME: OBSERVATIONS OF CARCIMOGEMESIS OF MUTAGEMESIS.
CARC/78/07215

Incidance of Cancer in Humans, Proczedings of the Cold Spring
Haroor Conferances on Call Prolifaeration. Vol. &, Hialt HH,
latson JO, Winsten JA, ed, Cold Saring Harbor, Cold Soring Harbor
Laberatory, Origins of Human Cancar., 602 pp., 1977,

ENG

Observations of aexcessive lung and skin cancar associated with
chlorzsprens production uzre rzported 'n the Russtan literature in
1972. Howaver, it was not unTil 1974, when an epidamic of liver,
brain, and lung canzer among vinvl chloride (VC) pelymarizatian
workars was idantified, was attenlion I1n tha US focusad on tha
carcinaganic potenital of chlorogranme. Chloroprane 13 wmulaganic
n bacteria, cadses racassiva lzthaliiy i1n Drozophila, causes
gominant lathality and chrouwosoma abarrations in rat bone warrouw
calls, and has baan 23s0ciatad with starility in mice and rals. A
sigitficant eveass of chronozoma sbarrations and a reduclion in
tha nunbars and mof1litv of 3varw hava bean ranortad in
chloroprana uworkers, and a thrasfold 2vcess of wmiszarriagas has
bean razportad among thair wivas, In lh2 absencz of adagualz data,
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a final avaluation of the carcimoganicity of chloroprens canrnot
be madz. Houwever, given its other z2ffacts, the possible
carcinoganicity of chloroprams may b2 only of academic interest
from a public health point of vizu. Tha data for VC anc
chloroprenz may se2rve as tha basis for a more aggressive role by
ganzlic toxicelegists in the assay of industrial chemicals. (35
Rafs)

Gehring PJ 5 HWatanabe PG ; Young JD
Toxicology R2s. Lab., H2allh and Environmental Res., Dow
Chamical, Midland, MI, 48640

THE RELEVAMCE OF DOSE-DEPEMDEMT PHARMACOKIHETICS IN THE
ASGESSMENT OF CARCIMOGEMIC HAZARD OF CHEMICALS.

CARC/78/07214

Incidance of Cancer in Humans, Proceadings of the Cold Sgring
Harbor Confarances on Call Prolifaration. Vol. 4, Hiatl HH,
Watzon JD, Hinstan JA, ed. Cold Spring Harbor, Cold Spring Harbor
Laboratory, Origins of Human Cancar., 602 pp., 1977.

ENG

The use of data oblainad after thz lifatims daily administration
of max tolerated doses of an agant (s zniwals (usually rals or
micz) to predict the hazard of low-lavel exposure to the agent is
nol justified. Changes in tha fale of tha chamical or in ths
mafabolic status of thz aniwals precludz thas use of roulina
sTatistical processes to pradict haoards frem low doszs.
M2tabolic thresholds wmay lzad te a disaroportionale increasa in
toxicity, including carcinoganasis. This congcept is illusiratad
by pharmacokinatic studies uith 1,4-dioxane and vinyl chlerida
(VC). The warkzd dose-dependant fate of dioxana and the sirong
maetabolic induction by high dozas, together with toxicologic
data, nzgate extrapolation of high-dazs carcinogenesis to pradict
tha hazard of low dosza2s. In rats, cancer inducfion occurs only at
doses sufficient to cause warked pathology, wmatabolic alteration,
and even death. These effects, including carcinoganesis, are
correlative with the dose-dzpandent fate of dioxana. In light of
this correlation, the hazard of low-laval exposure lo dioxanaz
appears 1o be nil. Studies indicatae thal V€ 13 matabolizzd bv at
leazt tuwo diffzrent pathuays. Thrz fatz of VC changas with azsa
becausa tha primary pathuay for 115 matabolism i3 saturated at
high dosas or exposures, Howaver, both palhwavs for tha
walabolism of VC produce raactivae malabolites that lsad to tha
same and products. A correlation appzars to exis! batuesn dosas
of V€ that causs tumors and thosa tThal saturale wma2labolic er
detoxifying pathuavs. Thare 1s a thrashold of exposura in rats, .
n uhich tha physiologte dafansa wiacrentsws ramaln fully
aperative. Thus, dosa-dapandant allaralions 1n tha fate cf
chamicals wust be considared uhzn using Toviciological or
carcinoganic data oblatned alt high daszs To assass the hazard of
low doses. (21 Rafz)
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Maltoni C

Inst. Oncology, Bologma, ITaly 40138

VINYL CHLORIDE CARCINOGENICITY: AN EXPERIMENTAL HODEL FOR
CARCINOGENESIS STUDIES.

CARC/78/07128

Incidinezs of Cancer in Humans, Procesdings of the Cald Spring
Harber Conferencaes om Call Proliferalion. Vol. 4, Hiatll HH,
Ratson JO, HinsTen JA, ad. Cold Spring Harbor, Cold Spring Harbor
Laberatory, Origins of Human Cancar., 602 pp., 1977,

ENG

The carcinogenicity of vinyl chlorida (VC) was evaluated in
Spragua-Dawlay rals, HisTar rats, Suwlss mice, and golden
hamsTars. In inhalation studies, 50-30,000 ppwm VC produced Zvwbal
gland carcinomas, nephroblastomas, hepalic angiosarcomaz (HAS)
and angiosarcomas of othar sites, sc anglomas, skin carcinomas,
hapatomas, brain nauroblastomas, and mammary ¢arcinomas in adult
Sprague-Bauleyv rats affer 52 Lk of esxpesure. Rals exposad To only
25 rgpom VC for 87 wk devalopad HAS. Raducing tha length of
treatment sharply reduced thas onsat of saveral tuwer typas,
parlicularly HAS! when rats warz treated for 5 wk al 10,000 and
6,000 ppwm, no HAS ware observad. VC also had a transplacantal
effact: axposure of pregnant rals to 10,000 or 6,000 ppm VC on
days 12-18 of pregancy produced VC-dapandant tumars 1n the
offspring. MNa2uborn rafs uwerz also more susczptible to VC
carcincgenesis than oldar ona2s. Exposure of Wistar~ rats lo
varying VC concantrations for 52 wk rasultad in baszically the
same tumors as thosa producad in Spragua-Dawley rals. Exposure of
Suiss mica To 50-10,000 ppm VC for 30 wk rasultad in lung tumors,
mammary carcinowas, HAS, vascular tumors of olhar ivpes and/or
sites, and epithelial tumors of the skin. Im goldan hawsters, the
same VC concenlratlions resultsd in HAS, skin trichoepithelicomas,
walanomas, and forastomach epithalial tuwors. In addition, tha
latency Tima of lymphomas was dacraasad from 82 wk (in controls)
To 48 wk, Inqgastion of 50, 16.65 or 3.33 mgskg/dav VC by
Soragua-Dawley rals, 4-5 davs/uk for 52 wk producad essentially
tha sama spectrum oF tumors as the inhalation stusies. Onaz
naphroblaszsfoma and om2 zc anglosarcona uare found among 240
Spragua-Dawley rats thatl had recaived ona to four 1p injzclions
of 4.25 mg VC, and one nepnroblastona was found among 75 animals
that had racaivad the sama2 dosz2 sc. It i3 conclucdzd that the
naoplastic rasponse to VC dapands largzly on the specias and
slrain of animal and that ag2 is also Jwportant with respzct lo
tumer incidancz and distribution. (5 Rafs)

Fornzeca JJ | Pa2na FM
Caledra de Palologia, Facultad de Mzdicina, Universidad d2 Costa
Rica, Costa Rica
FRINARY HEMANGIQSARCOMA OF THE LIVER ASSOCIATED WITH
HMICPOANGIOPATHIC HEMOLYTIC AHEMIA AND THROMBOCYTOREMIA
(VASSELEBACH-MEPPITT SYHDPOME). REPORT OF TWO CASES.
- ) e 5 ICDB/78/234738
il o S Acta HMad Coslarric; 20(3):273-285 1977
_a.‘ .:;J.,j-,.*
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LS . L ' AB - Abnormal hemateolegic findings are reported in tuo cases of
T primary hemangiosarcoma of the livar: micreangiopathic hamolytic

(' anamia and thrombocytopenia in one case and chronic hypofuremic
anamia in the othar., Both patienis sutcumbad to wmassiva
intraparitonzaal blaeding, in one palient following a nzedle
biopsy, in the other because of sponTaneous ruplure of The tumor.

. Bolh casas were diagnosad al autopsy. Exposure fo thorium

" dioxida, arsanical solutions or vinyl chlorida was danied. (47
Rafs)

( 120 AU - Henzchler D

- AD - Inslitul fur Pharwakologie und Toxikologie, Univ. Wurzburg, D-87
Wurzburg, W. Garmany

TI - NETABOLISM OF CHLORIMATED ALKEMNES AND ALKANES AS RELATED TO
: TOXICITY.
' S5I - CARC/78/06409
‘ I S0 - J Environ Pathol Toxicol; 1(2):125-133 1977
e . LA - ENG
( A~ Chlorine substitution in aliphatic cowpounds results in

a
Jzstabilization in alkanas and a stabilization in alkenes. With
alkanzs, tharefore, Tha main pathuavs of metabolic tranmsformatlion
to reactive intermadiates are radical formalion by a €C-C break
and dachlorination or dazhydrochlorimalion. In the chlorinatad
2thylanes, Tha 7Tiril malabolic transformation step is oxidation
to alactrophilic oxiranes. Thase cowpounds mav be hydrolized
anzymalically or nonmencymaticallv, r2act with cellular
{ nucleoohilas, or rearranga to aither chlorinatad aldehydes or
: acvl chloridas. With tetrachlorozthvlanse,
l,2-cis-dichlorozthylane, trans-dichleroathylena,
1,1-dichloroethylana, and vinyl chlorida, tha watabolies
: idantified in in vivo axperimants are 1dantical to the thermal
~ raarcangamant procucts of tha raspactive oxiranes. An exczption
is Trichloroathylana, whosze tharumal raarrangawant product i3
dichlarsacatyl chloridae; 1ts wztabolites in vivo, houever, are
enlirely darived from Irichlorocacataldashydae. Mutagenic and
carcineganic activilias in thz chlorinated ethylones arz
datarwinad by thz stabilily of thatr chlorine substitution
conpoundst tha relativelv unstable and unsymuziric oxiranas of
trichloroethvlena, 1,l-dichloro2thylzna, and vinvl chlorida are

R wutaganic in tha Anas tast, bul tha wore stable asymmetric
— oxilranas of tetra-, 1,2-cis-, and trans-dichorozathvlenes are
tnazTive, (20 RParts)
121 AU - Holwberg B ; Kronavl T ; Winall H
AD -~ Saction Occupational Toxicolegy, Hatl. Board Occupational Safety
" and Hzalih, Stockholm, Susdan
[, ' TI - SONME ASPECTS OM DOGE-PESPCHSE IN VINYL-CHLORIDE-INDUCED LIVER
b ’ v L ' IHJURY AHD TUMORS IN HICE (RMEETING ABSTRACT).
U — SI - ICOB/78/1%450
’ B - SO0 - Szand J Clin Lab Invest; 37(Supplla7):i74 1977
. LA~ ENG
- A - Vinyl chloride moncmer (VCM) induces liver injury and liver

s
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hemangissarcoma in PVC workman and is also carcinagamic in
rodanis. Mica ware exposad by inhalation To 50 and 500 ppm VCM
during 12 and 6 mo respectively. Blood samplzs were taken evary
6th wk for amalysis of glutamie pyruvic transaminasa (GPT),
glutamic oxalacetic transaminass (GOT), acid phosphatass (AP),
and totlal lactic dzhvdrogenasa (LDHM) as uall as LDH isoanzymas.
Some mica ware sacrificad for hislepathological examinations
ailar 6 mo and tha rast when daad or woribund. AP and total LDH
aclivitias ware elavatad in VCM exposad mica. Tha parcentage of M
form was also ineraasasd in exposad anitmals. Tha tramsaminzsas
w2re nol elevated. Encyme aztivitizs wa2ra, nowsver, incraaszad
aftar th2 appaarencz of Tumers, A Tandaney to a dosz-dapaadancy
was obszrvad in Tolal LOH activities as wall as in Tha fraguancy
of tumour-bearing animals. The significance of tha data will be
discussad with raferancz To possibla 2arly datectability of VCM
induced tissua injury and with refa2rance to currant knowladza of
dose-response relationships for chamically inducad tumors.

Nzlson N

Inal, Environmantal Madicine, Naw York Univ. HMadical Cantar, Nauw
York, MY, 100154

INHALATION CARCIMNOGENESIS,

CARC/78/05852

Ecotoxicol Environ Saf; 1(3):289-265 1977

ENG

A limited review of the carcinoganicity of various inhaled
substances is prasantad. Chamical hazards in the workplaca
includa banzana, nickal carbonvl, mustard gasy vinvl chloridz,
chloroprenz, and bislenloromzthyl)athar (BCHE). To date, at lzast
35 cas2s of lung cancer Tn tha US have bean allributad To BCHME.
Saveral mathods for tha safe and controllad 1nhalalion of
zxpzriwantal animals to carcimoaanic wmatlarial arz outlinad.

Van Duuran BL

Lab, of Organic Chamistry and Carcinoganzsisz, Inst. of
Envirgnmental Madicine, New York Univ. Madical Cantar, Naw York,
MY, 10016

CHEMICAL STRUCTURE, REACTIVITY, AMD CARCIMNOGEMICITY OF
HALOHYDROCARBOCMNS,

CARC/78/05433

Environ Hzallh Parspact; 21:117-23 1977

ENG

Tha structural and carcineganic propartias of halohvdrocarbens
ara ravianad, wilth particulsr ampnasis on trichleroathylan:
(TCE). Bus2d on studizs of tha chanteal struclura, raacitviiy,
and possibla matabolic pathuavs of TCE, The corpound was
predicled to ba carcina3anic, particularly to the iver. Thasa
sTudias also sugzaslad thal TCE 135 welabolizzd lo an zpoxida and
that this epoxigz mav be tha aclivalad carctnazanic intarmzdiata
of TCE 1n liver carcinoganazis, Tha binding of TCE To livar
microsomal proteins of male BAC3IF1 hybrid micz, whtch ara
susecaplible o TCE-irduced livar Tusnoriganzsts, was found 1o be
significantly higher than tha binding of TCE To mlc¢rosomal
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prolz2ins of male Osborna~-Mandzl ratls, which are rasistant 1o
TCE-inducad hepatocallular carcimoma. Also, the in vitro binding
of TCE to liver wicresomal protzins was highar for male than
famale BSC3IFL micz; famales have ba2en reportad to show a lowar
incidanca of TCE-inducad hepaloczllular carcinowa Than males. The
rasults of carcinoganicity assays of vinyl bromidz and polyvinyl
bromidza ara also givan. Haithar cowmpound appzarad to ba
carcinoganic whan Injactad s¢ or whan appliad To tha skin of
micz. Tha carcinoganictly of othar c¢hlorinalad hvdrecarbons that
ara widaly usad in tha chamical induzlry and that ara
strusturally analogous to TCE and vinyl chloridz is discussad
brizfly.

Le2 CC ; Bhandari JC ; HWinston JH ; Housa WB ; Patars PJ

Dixon RL ; Woods JS

Pharmacology and Texicology, Miduast Ras. Inst., 425 VolKar
Blvd., Kansas Citv, MO, 64110

INHALATICN TOXICITY OF VINYL CHLORIDE AND VINYLIDEME CHLORIDE.
CARC/78/05437

Environ Haalth Parsp2ect; 21:25-32 1977

ERG

Experiments on thz inhalation toxicily and carcinoganicity of
vinvl chloride (VC) and vinylidanz chlorida (VDC) 1n mice and
rats are raported. Tha a2xposura of mica to 1,000 ppm VC for é
hr/day, 5 davs/uk causad some acula deaths with toxic ha2patitlis
and markad tubular na2crosis of tha renal cortex. During the sixth
month, micz expesad to 1,000, 250, or 50 ppm VC bacame lethargic,
lost waight quickly, and diad; only a feu wice excosed to 50 ppm
survivad for 12 wmo. In wice axposad To 50, 250, or 1,000 cpw VC,
thar2 was a high incidance of bronchioloalveolar adenoma, wawmary
gland tusors (including duztular adenocarciromal, sguamous and
anaplastic c2ll carcinomas with metesfasis To The lung, and
hawangiosarcoma (H5) in tha livar and, to a la2sser exlent, In
othar organs. Tha incidancz and savarily of thasz tumors wers
preportional to the levals and duralion of evposure. MHalignant
lymphoma irmvolving various organs was obszrvad in a few mice.
Rats warz morz rasiztant o tha lextc =ffactls of VO, and avnosurs
to 1,000 ppm slightly deprassad the body ut of famales. Exposures
of 250 and 1,000 ppm VC caused a numbar of da2aths and haepalTic HS
during tha 9th mo. Maszt rats ulth hapatic HS5 also davelopad HS in
thz lung. HS occasionally occurrad 1n othar tissuas, including
omanlum, masanlary, or s¢ lissu2, of rals asxposad te 50, 250, or
1,000 ppm VC. Tha axposure of wica 1o 55 ppm VDC also caused a
faw acula draths and a 7=2u hapatic HS., Inflaanalory,
daganarative, and mitotic chanzgas occurrad 1n the livaer, Mo wousa
a~posad 1o VOC davaleopzd any wammary gland tumori. Szveral micz
had a bronchioloalvzolar adancua. Tha a-wposurs of rals To 55 ppm
vhC slizhtly daoressed body wl; HS cczurcad 1n Th2 wmasanlaric
lywph ned2 or sc Tissuz of tuo rals,
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Impzrial Chamical Industries Limitad, Central Toxicology Lab.,
Aldarley Park, Cheshire SK10 4TJ, England

CCMPARATIVE MAMMALIAM METABOLISHM OF VIMYL CHLORIDE AMD VINYLIDENE
CHLCRIDE IN RELATIOM TO ONCOSENIC FOTEHTIAL.

CARC/78/05434

Environ Health Perspect; 21:55-59 1977

ENG

Possible machanisms for The mammalian metabolism of vinyl
chlerida (VC) and vinylidanz chloridz (VDC) ara discussad in
relation to the ongogaic¢ potantial of thass aganls. Studizs in
rals indicate That VC probably yields chlorosthylens oxidz (CEQ),
which 18 than transformad spentanzously into chlorsacetaldzhyd2
(CAA). Sinmgz CAA and CEO are mulagenic in the Amzs tast oand 1n
Cninzse hawsler V79 cz2lls, thav way bz r2lavant To VC
carcinoganicily, Dbs2rvalions In rals axposad To VO indicatz that
a8 dagrez of DNA depurinaticn occurs. The alkylatien thal produces
imidazo- darviative formation with DNA labilizes Tha HN9-purinaz
bata-glycostda linkagz, which la2ads to dzpurinalion. The gap so
preducad might Than bz 71llad by various basas, ra2sulfing in
mizpairing during DNA raplication. In ganzral, thare is avcallent
agrzamant balween Tha sevarz danaging 27fzcl of DNA dzpurination
and mulaganmicity. Thus, VL would b2 considzared
wulegante/carcinaganic. Exparimanls wilh rats axposed to VDC
indicate that chlorcacatic acid (CA), which 1s a VDC wa2labolits
par 33, li2s on a ma)er matabolic pathuav for VDC. Thera 13 a
sTrong supposition that CA 13 dztoxifiad through a glulathionsa
S-azyliransferaza-catalycad reactlion procass and ensuing
dzgradative saquance for tha rasulting carbovwvmathylglutathiona
and thal this rapresents thz principal watabolic pathway for CA
and a wajor omz for VOC. Thiodiglycollic acid (TDC) is the
ultimata detoxification product. Comparativa studies of the
procassing of VDC 1m mica and rats show that 1tn wica, thz
matabolic pathuay from CA To TDC s22ns to bz readily saturabla,
pozsibly on account of an inadaguacy in the reaction catalycad by
qlutathtonz S-acvliransfarase. thndar these circumstancas,
datoxification of l.l-dichloroathylanz oxide by clutathtona
S-zpoxida transizaras2 and tha wodification of DNA by
1,1-dichlorcathyulena ovtde or cnlorgacetyv]l chlortda would bz
axpaclad To be more signtficant 1n mica than n rats, This
diamosis of species susceplibilily agreas with Tha discovery of
VDC oncoganicity in Tha kidnays of mica. Overall, VDC emargas as
an azant of low oncozantc polantial thal 1s likalv to ba damaging
only undar spacial brological circunstancas. (26 Rafs)
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Maltoni C

Inst. Oncology and Tumor Center, Bologna, Italy

RECENT FINDINGS ON THE CARCINOGENICITY OF CHLORINATED OLEFINS.
CARC/78/05401

Enviren Hzalth Parspact; 21:1-5 1977

ENG

Hajor faclors affecting ths carcinoganicity of vinyl chlorids
(VC) and vinylidana chlorida (VDC) are discussad. Although the
two compounds have very similar molecular structures, they have
widaly different biological effects. VS is a multipolential
carcinogan, butl VDOC has produced tumors only in tha murinz
Kidmay, Desa, cencenlration, length of trzatmen?, routz of
administration, and animal species, strain, s2x, and age also
significantly affactl thz neoplastic response. Thasz factlers may
altar tha matlabolic pathuway of the test compounds. Tha
carcinoganicity of VC and VDC is du= To tha2ir acTiva mzlabolites,
probably 2poxy darivalives. Aniwal sp2cias, strain, and sex
greatly affact the production of aclive matabolites of VDC. In
Suwiss mice and Spraqua-Dauwley rats, therz is a parallalism
batuzanm tha toxic and carcincganic effzcls of VDC in relalion to
spacizs and sex. Confirmation of this parallalism in othar
strains would indicals new routas for 23tablizhing exparimantal
animal modals, and 7or undarstanding tha machantsms of aclien of
many erqanic carcinogans,

Andarson D ; Hodga MC ; Purchase IF

Central Toxicolegy Lab., Impa2rial Chamical Indusiries, Lid.,
Aldarlev Park nr. Macclaesfiald, Chashire SKIO 6TJ, England
DOMINAMT LETHAL STUDIES WITH THE HALOGEMATED OLEFIMS VINYL
CHLORXIDE AMD VINYLIDEME DICHLORIDE INMN NMALE CD-) MICE.
CARC/73/05317

Environ Hzalth Parspact; 21:71-78 1977

EMNG

Vinyl chlorida (VC) and vinylidaena dichloride (VOC) were assassed
by the dominant lathal test for wulagenic aclivity in fartils
mala CD-1 micz. Cowpared with control males a2vposad to air, VC
and VOC did not causz dominant lathal wmutations at 3,000, 10,000,
and 30,000 ppwm and at 10, 30, and 50 ppwm. r2spaclivaly,

Radikz MJ ; Staumer KL ; Browun PG ; Larson E i Bingham E

Wriv. Cincimmalti, Inst., Envirormental Hzalth, Kaltaring Lab.,
Cincinnaty, OH, 45267

EFFECT OF ETHANOL AMD VIHNYL CHLORIDE ON THE IMNDUCTIOMN OF LIVER
TWIORS: PRELIMINARY REPORT.

CARC/78/05308

Environ H2alth Parspect; 21:153-155 1977

ENG

A preliminary report of thz effact of ethamol on vinvl chleorida
(VL) carcinoganteily tn 320 walz Spragua-Daulay rats 1s
przsenlzd. Eaual numbers of rals wara divided into four grouns.
Groun 1 recaived a normal diet and brzathad filizred air f2r
lifa. Oroup 2 racaivad a norwmal diat plus 57 2Thanecl tn tha
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drinking uater and breathad filteraed air fer life. Group 3
recelvad a normal diet but brzathad 600 ppm VC 4 hr/day, 5
days/uk, for 1 vr. Grous 4 rzczived a normal diet plus =tharol
starling 4 uk before VC expozurz. Tha ethanol exposura lasted
until the animal died or was sazrificad. Sixtv wesks after the
first exposurz To VL, 55 rals had di2d or had b2en sacrificied.
No tumors wzra rmoled in 2ight Group 1 aniwals that had died. Of
six dzad Group 2 animals, enz had a Kidnay tumor. Of 13 daad
Group 3 animals, 5 had liver tumors (2 of tham baing
angiosarcomas) and 2 had lung tumors. 0Of 28 d2ad Group 4 animals,
2) had 26 liver tumors (5 amgiosarcomas) and 2 had Kidn2y Tumors.
Thasz praliminary findings sugzast a synargism batuwaan VC
inhalation and ingasted alcohol in tuworiganasis. (6 Rafs)

Bolt HM ; Filsar JG

Inst. Toxicolegy, Univ, Tubingan, Wilhelwstrasse 56, D-7400
Tubingan-1, H, Gzrmany

IRREVERSIDLE BINDING OF CHLORINATED ETHYLENES TO HMACROMQLECULES.
CARC/78/05301

Environ Hzalth Parspect; 21:107-112 1977

EMNG

Tha binding of vinyl chloridz (VC) and trichloroathylane (TCE) To
wala Wistar rat macrewoleculaes was invasiigaled and cowpared o
That of carbon l2irachloride (CCl4). Saturalion of the rat
malabolizing syslams was achievad al 250 ppm VC» 150 ppm TCE, and
250 ppm CCl4. Data on th2 uptaka of the compounds, thz urinary
excrelion of mataboliles, and oxhalatien aftzr axposura indicated
that the chlerinatad ethylaonas wera matabolized wuch faslar than
CCl4. Tha matabolitas of all thra2 cowpounds bound irrzversibly
to tissuz proteins, mainly in the liver, Othar sites of binding
includad tha kidneys, small intastine, lung, and spleen.
Irrevarsible binding of Thasa compound:s rangad within tha same
ordar of magnituds whan related to the amount of the compound
that had beazn absorbad. Mo diffzrances in thz ralative portien of
irravarsibly bound matabolites wars found aflar exposure of thz
rats lo different almospharic concantrations of tha threa
compounds, In vitro studies indizatad that TCE walaboliswm by rat
livar microsomes 1n tha prasance of an HADPH-ra3amarating system
l2ads to 1rreversibla protein binding, mainly to albuming similar
findings have b2an reported for VO, Unliks VC, howaver, TCE
matabolites also bind lo non-SH protains such as gamma=-globulin
and concanavalin A. Thus, TCE matebolitas irravarsibly bind not
only to SH groups of a protzin, bul also To NH2 groups. (28 Rafs)

Haenschler D

Inztitul fur Toxikolegie und Pharwmakologia, Univarsital Wurcburg,
D-8700 Wur=zburg, W, Garmany

METADBOLISH AND MUTAGEMICITY OF HALCGEMNATED OQLEFIMNS--A COMPARISOM
OF STRUCTURE AND ACTIVITY.

CARC/72/05143

Environ Health Parspect; 21:61-64 1977

ENG

Thna melabolism of varlous haloganated clafins was studied I1n
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vivo, and their wutagenicity was invastigatad in vitro in a
modified Ames testing system. The results of the mutaganicity
test ware compared with in vivo carcinegenicity findings reported
praviously. In mammals, chlorinalad athvlenas ara first
m2tabolizzd To epoxidas, which may than undargo inlramolacular
r2arrangamant. This reaction has ba2an studied in tha entiras
saries of chlorinaled spoxyathanzs. Tha raarrangamant products
found ware acyl chlorides (tetrachlero-, trichlero-, and
l1,1~dichloroathylanzs) or chlorinated aldahydzs (cis- and
trans-1,2-dichloroz2thylenz, vinyl chlorid2). In vivo zxpariments
yizaldad products that ware further darivatives of Thass
rearrangzmant products, excepl That with trichleroethylansz, the
only raarrangamant product was chloral. Tatrachloroathylena,
trichleroathyvlana, cis-1,2+«dichloroathylanas,
Trans-1,2~dichlorozathylenz, 1,1-dichloroathylana, and vinvl
chlorid2 wara than tested for wmutaganicity in tha Salmonzlla
typhimurium assay. Vinyl echlerida, trichlorozathylena, and
lyl-dichloroathylana ware wmutaganic, sugzasling Thatl asywmalric
chlorina substitution randars The cponidas unstabla and
mutaganic. High z2lsctrophilicily wav ba a prarsculsits for the
multagenic and carcinoganic aclivity of thasa chlorinatad
ethylanas. (20 Rafs)

Hatanabze PG § Young JO ; Gehring PJ

H2alth and Environmantal Ras. Toxicolegy Lab., Dow Chamical Co.,
Midland, MI, 485440

THE IMPORTANCE OF MON-LINEAR (DOSE-DEPENDENT) PHARMACOKINETICS IN
HAZARD ASSESSHMENT.

CARC/78/05009

J Environ Pathel Toxical; 1(2):147-159 1977

ENG

Thz importance of dose-dzpendant or nonlinzar pharmacekinatics in
interpreting animal toxicilty data at high dose lavels for
subzequant assazssmant of the hazard of avposura te humans is
illustratzd by two examplas, 1,4-d1oxans and vinyl chleridz., The
biotransformation, axcrztion, and protain binding of wamv
chamicals are capacity-limited procassas, and thz2 probabilitv of
ancountering saturable processes in animal foxicity tasis is
high, Toxicity at high doses may ba duz to saturated
daloxificalion or excralion machanisms that, uhan fully oonz2rative
al lowar dozzs, do not! rasull in thz sama toxic rasponsa

¥rnouledge of the pharmacokinatics of a chazmical, tharaziors, i3
2s3santial 1n 2valuating amiwmal foxicrty Tesls. Pharmacexinatic
data can also bz usaed to assis? in desa salaclion for chromie
loxicity studics. In bolh casas, wax informalion is oblainzd from
a wall-dafined dose-rasponse ralationsntp, Massive dosas itratl
re3ull 1n nonlinaar pharmacokinatics should b2 avotdad unlass
thay approximale human axposure lavals. (20 Pafs)
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132 AU =~ Grzim H ; Bimbozs D | Egart G ; Gog3z2lmamm W ; Kramer M
AD - Abteilung Toxikologie, Gasellschail fur Strahlen-~-und
Unwaltforschung Munchen, Ingolstadter Landstrasse 1, D-8042
Hauhzrbzrg, W. Garmany C

TI = MUTAGENICITY AMD CHROMDSOHAL ABERRATIOMS AS AN ANALYTICAL YoOL
FOR IN VITRO DETECTICHN OF MAMMALIAN EMZYME-MEDIATED FORMATION OF
REACTIVE MEITABOLITES.
S8I - CARC/78/04097 (
50 - Arch Toxicol (Da2rl); 3901/2):159-169 1977
LA - ENG
AB - Thz wmutaganic activily of various chamicals was tasted in
bactzrial and mammalian assay systems. Trichlorozthylans, (

1yl-dichloroathylanz, vinyl chloridz, tatrachlorocyclopentadiene,

and the nilroso derivativas of the pasticidas Carbaryl,

Promztryn, and Dodim ware muiaganic to Escharichia coli Kl2

and/or Salmonzlla typhimurium In Tha pressncz of matabolically (
aciiva meuss liver microsomas. Undar thz samz conditions,
tetrachloroathylenz, 1,2-cis- and trans-dichloroathylenz,
haxachlorocvclopantadizna, carbon falrachloridz, chloroiorm,

halothamz, trichlorofluoromalnmanz, and sturans ware not activatled

to mutaganic spacies. Imcubation of human lywphocyles with
dimathylnitrosaminz in the gressncz of mouse liver microsomsas

inducad chromosomal abarralicns! thera was a significantly

incrzaszsed numbar of gaps, but crossovers or translocations and .
bresks were lass frequant. It is concludad that hunan lymphocytas ’
can b2 succassfully usad in metabolizing tast sysTems in

combinalion with mousa livar microsomss lo aclivale poltential

wutagans., §

133 AU - Henschlar D ; Bense G
AD =~ Institul fur Texikelegia, Univarsital Wurzburg, Varsbacher
Landstrasse 9, D-8700 Wurshurg, W. Garmany (
TI - METABOLIC ACTIVATICN OF CHLORIMATED ETHYLEMES: DEPENDENCE OF
MUTAGENIC EFFECT OM ELECTROPHILIC REACTIVITY OF THE METABOLICALLY
FORNMED EFPOXIDES.

SI - CARC/73/04032 L

S0 - Arch Toxicol (Barl); 39(1/2):7-12 1977

LA - ENG

AB - Investigations of thz chaemical ra2activity, biotransformation, and
toxicity of the chloroathylan2s ara raviewad. In chlorinaled (ﬁ

2thyvlanas, tha chlerina susbstitution 2x2rts, by its
elaciron-uithdraual affect, a stabilizalion of thz2 moleculs that
incraazes with tha nuwbar of chlarineg rasiduas, Epoxidas ara
thorl-lrvad matabolic intzrmadiatas that raarrang2 to give two L
posstble products! acylchloridas (a3 with tetra-, tri-, and
1,1-dichlorozthvlanes) or aldamvdas (1,2-c15- and
1,2~trans-dichlarcathylanas and vinyl chlorida). The aldzhydas
subszguantly undargo ra2duction and ovidation To alcchols anmd
acldi, raspactively. Tha chlorinatad athylenas uwuzrz tasted for
wutagente potantial in a modifiad Awas system, and thrz2 w2ubars
of Thz group wara aclival vinyl chlaortda, vinylidana chlorida,
and {richloroathylanz. Th2 molzcular f2ature common to th2 asclive

~
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molacules is an asymmalric chlorine substitution, but in the
inactiva compounds tharz is a symnatric distribution of thes
chlorine residuzs. It is hvpothasizad That the increased
2lacirophilicity causad by tha asymmztrical chlorins substituth
offers an 2nhanczd chance for alkylaling rzactions of ths
zpoxidas, which ovarpower the daactivalion wachamisms of
conjugation, rearrangawant, and hydrolysis. Tha thraz wulagzsnic
cnloroathylanas have also precduced carcineganic effacts in
animals N

Chudy JC i Crozby NT

D2pl. Induslry, Lab. Govarrment Chemist, London SE1 9NQ, Englan:
SCHME CDSERVATICNS OM THE DETERMIMATION OF NONOMER RESIDUES IN
FCODS.

CARC/78/03995

Food Cosmal Toxicel; 15(61:547-551 1977

ENS

Paramaters ihat wight affect the headspace gas chromatlographic
(HSGC) daterminatlion of vinyl chlorida (VL) and acryloniirile
(AM) resivduas in doods ware ynvesligatad. They includad selvaent
tup2, wonomar dislribution batwsan thz h2adspace and tha liquid,
and storaga duration and tawparature. Sezuplas of erangz darink,
wina, oliva oil, and watar, which praviously had nat b2an In
contact with polyvinvl chlorida (PVC), warz pourad into PVC
botlles zo that a minimum air zpacz was larfl abovs thz liguid and
than saaled. At wonthly intarvals, 5-ml poriltonz were ramoved and
analyzad by HSEC. For VC, a2quilibrium was attainad were repidly
in mathyl ethyl KeTeme (HEK) Tham n watsr, Al 30 C, full
eouilibriun was attainad enly aftar 2 hes at 40 C, tha
2quilibrium time was as short as 30 win, At 30 C, VC was 10 times
more soluble in HEK thanm 1n watzr. After 2quilibrium was
attainad, th2 VC contant of tha headspace was stable for at lz2ast
S hr. For AN, cauilibirum was achiavad in la233 than 30 min in
watar or dimathylformamidz and al 60 or 80 Cy and little changa
uas obsarvad over 7 hr, When dimathvelacelamida and a storags
tamparature of 80 C ware usad, nowzvaer, tha AN concantration in
the haadspace fz2ll rapidly for 2 hr, bagiming 1 hr after
2qutlibrium was reachad. The2 reason fer This 15 not cl2ar. Tha
concantralion of VL 1n thzs haadspaca gazes al aiffarent headspace
volumas rose markodly atl volumes grealer than 18 wl. Tharz was a
clear distinction batuzen tha aquaous and organte solwvant
syslams, a factl that may bz 1mportant in tha d2sign of a slandard
mz2thod for th2 analvsis of VC 1n foods, Higration of VC from tha
contamar into tha flutds imcrzasad during tha first 3 moy
followad by a lawvaling off and, 11 sow2 casas, a slow dacay. MM2n
thz zawmz four fluids, o which varying wts of VC had b2an addad,
war2 kapl inm opan qlass Jars, thz VC cenlant fall to half 11s
ortginal valus within 2-4 ke, (9 Pafs)

v688€1L S%BH
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AU Libeskind M ; Lugagne F ; Malbranm J ; Villawmant JF

AU Guyetl-Roussat P

AD Servica d= Gastreantarologie, Cantra Hospitalier d2 Gonasse, F
95500 Genasse, Framca

TI HEPATOSPLENIC ANGIOSARCOMA. REPGRT OF A CASE AND REVIEW OF THE
LITERATURE.

SI CARC/78/03553

s0 Gastroanlerol Clin Biol; 1{12):1027-1034 1977

LA FRE

AB Primary angiosarcomas of tha liver and splean were diagnosad in a
37-yr-old man who had nevar ba2en exposad to vinvl chlorida. (28
Rafs)

AU Ungvary GY ; Hudak A ; Tatrai E ; Loringz M 3 Folly G

AD Orszagos Mumka- 2s Uzamzgeszseglan Intazat, Budapest, Hungary

TI STUDY OF THE TERATCGENIC AND ESRYOTOXIC EFFECT OF VINYL CHLORIDE
IM CFY RATS.

SI CARC/78/03544

S0 Egeszsagtudomany; 21(41:363-369 1977

LA HUN

AB Inhalation of vinyl chlorida (4,000 mg/m*%3) batyzan ths 8ih and
l4th days of preguancy incrz2asad the absolule and relativae ut of
Thz liver of pregnant CFY rals significantly, but thers was no
significant incraasa in rasorption, embryonal wortality, and
davalopwantal anomalies. In addition, vinyl chloridz was found in
the maternal and f2tal bloed and amiolic fluid feollowing
exposurz of the wothars o 5,500-33,000 wg/m**3 vinyl chlerida
for 2.5 hr on thz 18th day of preguancy. (31 Rafs)

AU Short RD ; Miner JL ; Winston JH ; Lea CC

AD Pnarmacology and Toxlcology, Midwzst Ra3. Inst., 425 Volkar
Blvd., Kansas City, MO, 64110

TI A DOMIMAMT LETHAL STUDY IN MALE RATS AFTER REPEATED EXPOSURES TOQ
VIMYL CHLORIDE OR VINYLIDEMNEZ CHLORIDE.

SI ICD3/73/08967

S0 J Toxicol Environ Hzalth: 3(5/6):965-968 1977

LA EMNG

AD Gaerminal mutations, as wmanifastad by a dominant lethal effest, in
malz rats axposed to 0, 50, 250, or 1000 ppm vinvl chlortdz or 55
pim vinylidana chlorida (6 hr/day for 5 days/uwK) ware sludiad.
Tha wales werz watad with untreatzd famales after 11 wk of
exposura. MNo avidanca of pra- or postisplantation leoss in Tha
pregiant famales was obszarvad. (9 Rafs)

AU Raynolds ES

AD Dapt. Pathology, Wiv. Taxas Madical Branch, Galwveston, TX, 77550

TI ENVIPONNENTAL ASPECTS OF IMJURY AMD DISEASE: LIVER AHD BILE CUCTS.

5I CARC/78/03279

S0 Environ Haallh Parspact; 20:1-13 1977

LA £HG

"

PAGE 75

Machanisms by which environmental agants inlerast with tha liver
and causz livar and bililary damage arz2 survaved., Knoun

G688€L SBH
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hapatotoxing (vinyl chlorida, CCl4), potantial hzpatoloxins,
cohepatoxinsg, mixad-function-oxidase inducers, and potential

hapatoxins that could be encounteraed in various environments are

Listed., (27 Rafs)

Latarjet R

Feundation Curie - ImsTitut du Radiuwm, 26 Rua de Ulm, 7523) Paris

Cadax 05 Franca

FOLLUTION BY CHEMICAL MUTAGENS AND THE RAD-EQUIVALENT SYSTEH.
CARC/78/03092

Entreple; 13(78):6-11 1977

FRE

A rad-equivalent system applicable o pallution by chemical
mutagens such as vinyl chloridz and wathyl mathana sulferale is

describzd. Tha systam is based on intarnationally accepted rules

for radiatlion exposurs, and i1 weuwld pzrmit calculation of the

total mutagenic rizk of exposure to radiation and chamicals. (11

Rafs)

Fuzch AM ; Fecurnat A § Laulh2ra L Faur2 J ; Cau G 5 Mallion JM
LabcraToire da madacine lagala, wmadzcinz du Travail, texiccologie,

La Marci, 38700 La Troncha, Francs

INCLUDING AHGIOSARCCMAS, HEPATIC LESICNS IMN FIVE SUBJECTS EXPOSED

TO VINYL CHLORIDE.

CARC/7B/03087

Arch Mal Frof; 38(9):787-795 1977

FRE

Five wman who were gccupalionally axvosad 1o vinyl chleride for
10-26 vr davelepad lasiens of tha liver (3 angiosarcomas, 1
adanosarcoma plus cirrhosis, 1 portal sclarosis). The patisnts
rang2d in agza from 33 lo 63 yr, and thay had bzan ampleyad in
various asgocls of polvmar produclicon (solution praparation,
palymzrizalion, filltratien, dveing, 2tc). Hark conditions uara
conduciva to intoxicaltion, since th2 wan atz at their plaza of
work and the factoriaes wara pecorly ventilatad. Tha three
angrosarcoma paliants died within 4 mo of diasnosis daspiia
hzpalacteny and/or chemotherapy., The paliant with portal vein
sclarosis was not treatad but was follouad regularly without
evidance of changz 1n his symploms. Tha last patient died of
pulmomary metastaszs Trom hepatic adanccarcinoma 1 yvr and 4 mo
after liver biopsy ravaalad widzinread cirrhosis., (8 Rafs)

Curran KLU § Kupchalla CE ; Tawburro CH
Camcar Cantar, Wiy, Louisvilla, Leutsvilla, KY 40201

URINADY GLYCGSAMINOGLYCAH PATTERNS IMN AMGIOSARCOMA OF THE LIVER,

CARC/78/03035

Camcar, 40(6):3050-3053 1977

ENG

Tha urinary chondroitin sulfatle fraction was examinad in a
Gh-yr-old man uith advencad hapalic angtosarcowa who had werked
tn a vinyl chlaridz plant for 13 yr, a S4-vr-old man with
modarately advancad hamallec angtosarcoma uho had uorked in a
vinyl chloridz plant for 28 vr, and tuo nerwal centrols. Tha

PAGE 76
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spaciwmens ware separated into hvaluronic acid, chondroitin
sulfala, and heparin fraclions., Anion exchangz c¢hromatograghy of
tha hvaluronic acid and haparin fractiens revzalad mo qualitative
diffarencas batwzzn conlrols and palients. Tha chondroilin
sulfale fraclion of the patiants had an incressad total amount of
uronic acid In a hyaluronidase-resistant fraction and a d2crzased
amounT in a fraclion suscaptibla to hyvaluronidasze digasTizn.
Thase changes appzared to bacomz more promcunced with advancing
dis2asa, Th2 resislenl fraclion was haparin sulfate and Tha
suscaplibla fracTion was 21thar chandroitin-4-sulfata and/or
chondroitin-6-zulfate., Thas2 {zs(3 could be usaful In Tha
dataction of vinyl chleorida-inducad livar disesasa. (22 Bafsz)

Schwmahl D

Inztitut fur Toxikologie und Chamotharapie am Dautlschen
Keebsforschungszantrum, Im Hovanhaimer Fald 280. 6% Haidalterg,
W. Garmany

TOXICOLCGY IM CAHCER RESEARCH.

CARC/78/028%3

Intardiscip Sci Rav; 204):1365-311 1977

ENG

Tha role of toxicology in cancer rasearch is ravizwad., A siudv of
occupalional and grograpnic cancars indicated that thers 13 a
high prevalaence of gastric cancar in Japan and a diatary ‘actor
in tha etiology. It also imnlicatad vinyl chlorids in
hamangtosarcoma induclicn and haleca2thars 1n tha developmant of
carcinomas of tha bronchi. Hatural products wav also k2
carcinoganic. Cartain or probable nalural carcincgans includz
aflatexini, arsenic, asbeslos, batel nuts, Cycas circinalis,
Ptaris aquilina, pyrrolicidin alkaloids, Straplezotocin, and
tebacco. In Tasling subsTances for carcinoganicity, specizs with
rasponsas similar to thosz of humant wust b2 found., Inm addition,
prenalal toxicologtical affacts wust b2 considarad, An axamole of
This 15 diathylstilbastrol-inducad vaginal adanocarcincouas in
daughtzrs of woman wita lTook tha drug. Various drugs usad in
cancar therspy are also knowun carcinogans (alkylatling agants,
arsenic, dizthylstilbestrol, and procarbazinz), but in many cases
thair benafits ouluzaigh thair adversa effacls. Future
towicological research should focus on measuras of reducing the
toxic s1da affacts of manv cancar tharapy drugs. IT is ganerally
thought thatl chamical carcinogzns wark by allacking ganalic
malarial. Carcincgans diffzr with respacl to thair dose-affact
and dose-Tima r2lationships. (37 Rafs)

Biarsack HJ 5 San Luis T 5 Langa CE § Thelen i1 3 Va2ltman G
Wirklzr C

Inzt. for Clinical and Evpariwantal Muclaar HMadicina, 5300
Bonn=Vanusbarg, H. Garmany

SCINTIGRAFHY OF LIVER AMD SPLEEN IM VINYL CHLORIOE WORKEPS.
ICOB/78/06726

HapateassTroantarol (STutltyl; 24(5):357-361 1977

EMNG

In 152 vinylchlorida(VC)-exposad, usrkars of uhom 124 uere

L688E1L S®?YH
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emplovad in tha polyvinylchloride (PVC)Y production and 28 in
VC-precessing plants, liver and splesn 1maging was performed
using Tc99m-sulphur colloid and H3l97-BMHP. In 101 (31X%) of ths

(‘ 124 uorkers of tha PVC-productlicn plant and in 18 (64X} workers (
- of PVC-procassing factortes patholegical liver and splean

scintigrams wera found. The mos{ frzquant pathelogical change in

thz scintigraphic imag2 was an incr2ase in spleanic colloid
i aceunulation, whan comparaed with tha liver uptaka. Thresz (
) angiosarcomas of tha livar wsre da2tlactad through cirgumscribed

w0 datzacts of colloid accumulation. Saquantial livar scintigraphy
w23 dona in 15 cases. In 7 patients with esophag2al varicas
;o considarable dagraczse in portal venouz bleod flow was
damonsiratad. Scintigraphically dateciable ¢hangas arz sensitive
indicators of VC-inducad lasions of the livar including livar
fiorosis, portal hypartension and angiosarcoma. {Aulhor absiract]
(22 Rafs)

144 AU -~ Radwan Z ; Hanschler D

AD - Inst. Toxiczlogy, Univ. Hurzburg, Versbachar Landsirasse 9,
D-8700 Wurzburg, W, Gzrmany

TI - UPTAKE AMD RATE OF NETABOLISM OF VIMYL CHLORIODE BY THE ISOLATED
PERFUSED RAT LIVER PREPAPATION.

5I - CARC/7a/02725

S50 = Int Arch Arbeitswad; 40(2):101-110 1977

LA - ENG

AB  ~ Tha wmatabolism of vinvl chloridz (VC) undar controlled,
steady-stal2 exposura conditions in varying cencentrations uas
examinad in the isolatad perfusad rat liver, The solubility of VC 4
in the RBC parfusion madium at 37 € was constant from 50 to
25,000 ppm. Tha amount matabolizzd, (14.67) as daterminad by the
difference batuzen VC concantrations bafore and afler passegz of
tha liver, was also constant throughout this comcantratien rangs. (_
This indicatas thal thare is no saturation of those enzoymas that
inttiate matabolic convarsion of VC. Ethanol (constant addition
To 12 wmi) and pyrazolz (single addition to 200 ul) reducad VC
melavoliszm by 12.74 and 31.64, raipzclivaly. Bromobanzothizzole (_
also inhibited matabolism (43.92), SHF 525A was inactiva, and
phanrncbarbital pratrzatment increasad tha ceonversion rate by
20.94, Fastad animals showed a 31.24 increase in the wmetabolic
converslon ratz. Datzranmallion of SGOT, SGPT, and the (_
lactate/pyruvala coefficient ravaalad no VC-inducad changas, 2ven
at the highest comgcantration tastaed (24,000 ppald, bul slight
Livar damacz2 was detactable aftar incrazazad mafabolic VC
transformation, This suzz2sls th2 fermalion of a raactive (b
Mtarmadiala, an epoxida, a3 a rasult of the first-step
oridalion. The spoxidz would ba 2vp2ctad 1§ tha ovidation ware
catalyzad by cylochrome P-450, Thn2 involvamant of othar oxidasas,
hewavar, cannot b2 rulad oul. (1% Rafs) (_
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( 145 AU - Basuk J ; Nichols A (
AD - Seienca Counmcil Canada, Ottawa, Canada
TI - AN OVERVIEW QF THE VINYL CHLORIDE HAZARD IN CAMNADA.
( SI - CARC/78/02459 (
. S0 - Cham Can; 29(7):24-38 1%77
N LA - ENG
; AB - Tha effects of occupational axposurz to vinyl chlorids monomer
( (VCM) are emphasized in this raviauw, which also includas a (

discussion of the proparties and procassing of VCM. VCH ceme lo
attention as a health hazard in 1973, uhan thres cases of a rare

form of livar canca2r, anglosarcoma, wara raported in workars from

a VCHM factery., Sincz than, 48 victims hava besan idantifiad; (
othars who mav have died from angiosarcoma arz unknoun bacause of
difficulty in diagnosing tha diszasz. VCH has chronic effacts on

human baings at high lavels of exposure. It causaei a spacific
occupational diszzase known az acroostzolysis, in which tharz is

both Raynaud's syndromz and sclarodermiform lasions. In animal

studias VCH has producad a widz rang2 of tumors in rats, mica,

and hamatars: Zymbal gland carcinomas, nzaphreblastomas, angiomas

and angiosarcomas of tha liver and other sitas, \
Trichoapithaliomas, hapatomas, lung adznomas, wmammary adanemas

end carcinomas, and lymphomas. Racant findimgs sugzest that

mammary carcinomas can bz indugad in lzboratory antwals at less

than or =2qual to 1 ppw. Efforis 1o centrol thz adverse h2alih

eifacts of VCM includa thz sefting of slandards for occugalional
axpesurae to VCH, iwmproved manufacluring techniquas to minimize

VCH exposure and residual VCH in palyvinvyl chloride resin, and
inzreased razearch on the zpidamiology of VCM-ralaled diseazas L
and on diagmosing preanglosarcoma fumors., (65 Rafs)

T T g T N

Nicholson WJ

D2pl. Community Madicinz, Mt. Simai Sczh. Hadicime, New York, NY
10029

CANCER FOLLOWING OCCUPATIOMAL EXPOSURE TO ASBESTOS AMD VINMYL
CHLCORIDE.

CARC/78/99910

Cancar [Suppll); 39(41:1792-1801 1977

ENG

A raviaew is pressnled of occcupational cancer causaed by exposura
To asbzstos and vinyl chlorida (VC). The populalion at risk for
sevaral azbestoz-rz2latad cancars includas thosa handling the
wirnzral directly, those working n2ar tha application or rawoval
of asbesltos matzrials, and these living n2ar an asbaslcs
oparalion or I1n Tha housshold of an asbesfos workar. Asbastos
exposure has bean comactad with caath from lung cancar,
goastrointastinal cancary znd wasothalicma. Tha i1ntarval from
first exposure To cance2r davelopmant {5 at lzast 20 vr. A
synergistic affect has bean damonstralad forr lung cancer in
asbasztos workers who swoka cigareltas. Exposura (o VC has caused
hanangiosarcoma of tha livar 1n addition To ancess morlality from
tumzrs of tha brain, lung, end lywphalie and hamalopolalic
syslans. Exposuras in tha polyvinyl chlorids procassing industry
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have been reduzad significanily by alteralion of production
ma2thods to winimize residual VC wonomar Iin the resin. Attempts t
control asbestos exposures hava not been as succassful, partly a
a result of significent differencas batwzan The two indusirias,
na2w standard for occupatienal asbaslos exposure of 0.1 f/cm%%3
has bazn proposed, which {7 adoptad and enforcad will graatly
lovar tha human risk from asbastos svposure. (39 Rafs)

Legrand J ; Pusch AN

No affiliation given

VINYL CHLORIDE: HEPATIC ANGIOSARCOMA ASSOCTIATED WITH
ACRGOSTEQOLYSIS.

CARC/78/02430

Arch Mal Prof; 38(6):645-646 1977

FRE

A 42-yr-old man davelopad acrcoztanlysis and an angiosarcoma of
the liver afler a ralalively brief exposurz lo vinmyl chloridza. He
had davelcepad edama of arms and hands aftar only 2 vr
occupational axposure to vinvyl chleridz, Tan years later, he
again toot a job inveolvad with tha carcimogan and the
acreosteolysis occurrad. Sympiows of tha anglosarcoma accezared 17
v after 1nmitial exposure, and tha patient diad within 2 v, (no
Rafs)

Edinonds L

Birth Dafz2cts Branch, Canter Diszase Control, Atlanta, GA
BIRTH DEFECTS AND VINYL CHLORIDE.

CARC/78/02425

Proczadings Conference on Homan and the Workplaca, June 17-19,
1976, Mashinglon, O. C. Societv for Cccupalional and
Envirenmantal Haalth Washingtem, D.C., 364 pp., 1977.

ENG

A raview of CNS birth defects in fuo cilies that have vinyl
chloride (VC)-producing plants revealad that thz defect rates
uara highar than expacted but they ware nol significantly
diffarant from the US rates at that timz. Thara uas no
statislically signtficant excass of dafacts 1n offspring of men
vho workad al the plant, or of familias residing n2ar tha plant.
{no Rafs)

Wagonar JK ; Infanle PF | Browun DP

Indus tryuida Studias Branch, Div. Survaillange, Hazard Evaluation
and Fiald Sftudies, Natl. Inst. Qccupational Safaty and Hzalth,
Cincinnati, o

GEMETIC EFFECTS ASSOCIATED WITH INDUSTRIAL CHEMICALS,
CARC/78/02373

Progaadings Conferance on Waman and tha Worknlacz, June 17-19,
1976, Hashingion, D.C. Sactaly for Ozcumalional and Envirenmantal
Haalth, Washingten, 0C, 354 pp., 1977. .

ENG

The carcinogenicity and mulagzaicity of various chamicals found
in th2 uorkplace arz reviowad, with enphasis on their ganzticz
effasls, Wowman hava bazn ercludad from woriplaces uhare vinyl
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(‘ chleorida (VC) may bz inhaled, but studies have also shown an

incrzased fetal death ratz in tha offspring of men exposed fo VC.
Tuo structural amalegs of VC, vinylidane chloridz and
(j trichlorgethylans, which hava wida industrial use, have basn
shoun To b2 carcineganic in rodanis and wutagenic 1n microbial
and plant assays. Houw2var, human dala for boTh are lacking.
Funclional disruption of sparmatogenasis oceurrad among men
(“ occupationally exposad to chleroprenz (2-chlsrcbutadiznz) for
o lzss tham or 2qual to 10 yr, and morphological disruption of
T sparmaloganasis occurrad zmong man evxposed for greater than 10
vr. Hives of uworkers exposaed to chloreprenz have a threafold
: excess of miscarriags. (38 Rafs)

L. 150 AU - Guangarich FP ; Strickland Td
Y AD - Dapt. Bicchamistry, Vandarbilt Univ., Sch. Madicin2, Nashvilla, TN
ey 37232
TI - METABOLISM OF VINYL CHLORIDE: DESTRUCTION CF THE HEME OF HIGHLY
PURIFIED LIVER MICROSOMAL CYTOCHROME P-450 BY A METABOLITE.

SI - CARC/78/02332
C S0 =~ Mol Pharwazol; 13(61:993-1004 1977

LA - ENG

AB - Thz MNADPH-d2pendant, vinyl chloride (VC)-madiatad costruction of

cytochroma P-450 (Cy P-450) was damonsiratad in rat liver

(' microsomas and in highly purifizd raconstituted enzyme sysiams
containing MADPH cyfochroma P-630 raduclase and cytechromsz Cy
P-450. This loss of Cy P-450 could b2 attributad to heme
desTructien, but not fo lipid peroxidation or binding of
alactrophilas fo fraz sulfhydryl groups. Tha systsm rzquirsd all
tha componants necassary for mixad-funclion oxidation, including
wolacular oxvgzn, and it was 1nhibilad by carbon wonoxida,
suagasting strongly that oxidativa wmatabolism of VC by Cy P-450
is nacassary for dastruction. Tha NADFH Cy P-450
raductase-catalyced dastruction of frre2 and Cy P-450-bound hame
vas also obsarvad in roconsTitutad svstawms in the absence of VE,
Inhibition exvpariments with carbom momoxida and catalazs
suggasted that tha VC-nediated destruction of Cy P-450 haums
diffaras vrow thasa prccessas. Tuo preposad V€ malsobelitas, VC
zpoxids and 2-chlorcacataldzhvdz, do mol appzar to be rasponsible
for tha hama dzstruction, Evidenca for tha involuvamant of fraa
radicals could not bz damonstratad than tha reaction was azvawined
by electron paramagizlic ra2sonancs spaclroszony or uhan aliacols
uare mad2 to inhibil Cy P-450 dastruction with radical-trapping
agants. (566 Pevs)

N 151 AU = Michalich VJ ; Buoan LC ; Brand KG
AD - Oapt. Microbilolegy, Midical Sch., Uhiv. Hinnesota, Mirmaspolis,
b 55455
TI - ItUNOSURFRESSION STUDIES IM FOPEIGH BODY TUMCRIGEMESIS:T HO

EVIDENCE FQR TUNMOR-SPEZCIFIC ANTIGEMICITY,
ST - CARC/78/0215%
- SO - JNCI; 58(3):757-70l 1977
A = ENG
AB - The 27fa2cl of iwaumosupprasiion on the frequancy and laltency of
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foraicn body (FB)-inducad sarcomas and thz antiganicity of these
Tumors was invastigatad. Sarcomas ware induced in CBA/H strain
mice by se implantation of polyvinyl ehlorida vinyl acetate
copolymer films, The wmice had baan jwmuwuosupprassad by
azaThioprine (4 mg/kgsday baginming 1 wk baforz implantation and
conlinuing throughsut tha sxperiment), antilymphocyte glebulin
(0.25 ml of a 1:4 dilutien ip on davs 0, 1, 4, and 6 baforz tumor
challengs and wezkly therzafter), or thymacltomy 48 hr aftar
birth. Comparad to nonitmmunosupprassad controls, all thraz
treatwanls did not affect Tha appzaranca of FB-induced sarcomas.
No tumor-spacific ltransplantalion antigans could ba demonstrated
in tha sarcomas of fmmunosusprassed mica. On tha basis of these
rasults, th2 conzapt of immune surveillance as a matural host
defense mechanism against carcinogenasis deas not apply to this
modz]l of tuwor davelopmant. (35 Rafs)

Larb PJ ; Bolt HM

Inst. Toxicology, Tubingan, W, Garmany

FORMATICN OF IMIDAZOL DERIVATIVES CF NUCLEIC ACID BASES (ONA AND
R1A) BY METASOLITES OF VINYL CHLORIDE IN VIVO AND IH VITROQ
(HEETINS ADSTRACTY.

ICDB/76/04000

Fourth Maating of tha Eurcpzan Asscciation for Cancer Raszarch
H2ld at Wiiversiie dz2 Lyen, Szptawmbar 13-15, 1977. Eurcpaan
Association for Cancar Raszarch, Lven, France 1977,

ENS

Rat liver microsomas ware incubatad with NADPH, (1.,2-Cl4] vinvl
chloridz and pelvadanvlic acid or polveylidvlic acid. Tha latter
ware re-izolalad from thz 1ncubations and hydrolyzed. Thz
radicactivity originating +rom (C14) wvinyl chloridz, which was
irravarsibly bound to tTha polvadanvlic or peolyeylidvlic acid, was
confined to l.H<%6-elhanoadenosine or 3,H¥¥4-athenocylidina. Whan
rats ware exposad to [1,2-Cl4] vinyl chloridz, part of tha
radioactivily was incorporatad into livar BNA, Analysis of
hydrolvsates of livar RMA shewuad that all natural nuclaesidas of
RNA wzre lakeled. Swmall amounts of radicactlivily could be
datactad which wa2re confinad to 1,N¥=é-2thanoadanosina and
3,HexG~athanocyTidine. OMA of rat livar aftar 2nposura of the
entmals to (1,2-C16) vinv! chloridz2 also containad significant
amounts of radicasztivity. Hhan ONA was incubatad with rat liver
wicrosomas, HADFH and (Cl4] vinvl chlerid2, radioactivily was
alse ncorporatled tnto tha OHA. R2-130lation of tha DNA,
hyd=olvsis and sza2zration of Tha nuzlaosidas shouad that
radioactiva l,N«%b-atheno 2'diovvadanciing uas forwed. Tha
2vparimants suppsrt tha thaory that vinvl chlorida matabolitas
r2acl with adaninz or cylosine motalizs of nuclaic acids to forwm
ethano analogs. These aliylalion machantsms are consisfant with
thz mutaganic prepartiaz of wvinyl chlerida. (no Rafs)
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153 AU - Fox AJ ; Colliar PF
AD -~ Qffice Populalion Censuses and Surveys, St. Catharines House, 10
Kingsuay, Llondon WCZB éJp, England

(- TI MORTALITY EXPERIENCTE OF WORKERS EXPOSED TO VIHYL CHLCRIDE MOMOMER

’ IN THE MAMUFACTURE OF POLYVIHYL CHLORIDE IN GREAT BRITAIM.

5L CARC/783/01959

S0 - Br J Ind Mad; 34(1):1-10 1977

o ENG

Lo ' AB - The mortality incidenca im 7,717 workers in tha vinyl chloride

: industry in Greal Britain was invastigated, Approx 997 of these

T vorkers ware tracedi 127 had been exposad to constant high

o levals, bul only 34 men had bezn evposad to constant high levels

R for greater than 20 yr bacausa of th2 newness of the industry.

“ Tha standard mortality ralio was balow Thal expaclad. Four cases

of liver cancar uara found, one primary cancer {(ws 0,71

expacizd), and thraz other liver cancars (vs 0.93 expacted). Tuo

usre anaiosarcomas, and the othar fus wzre carcinomas. Th2 two

workers with angiosarcoma diad 8 and 21 yr aflzr initialion of

exposure Yo high concentrations. Othar cancers vs their expaclad

( tncidances uara as follows: stomach 14 vs 15.335 lung, 46 vs
51.23; brain, 2 vs 3,663 and lywphatic and hamatopoiatic tissues,
9 vs 9.01. The observad de2ath rats frowm all cancars was 115
comparad to an exonzctaed 126.77; tharz is no evidence thatl cancer
L . (' at sites othar than the liver was assoclated with exposura to

e g e N i vinvl chlorida, Conclusions drawn from this survey must bz

T tempered by tha resarvation Thal tha full impact of the preblew
may not yel b2 in evidaonca. (18 Rafs)

b
-
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Lo . A o : 154 AU - Osterman-Golkar 5 ; Hultwark D ; Sagarback D ; Calleman CJ
o e - AU - Gothe R ; Ehranbarg L ; Machmestar CA
S : AD - Wallenbarg Lab., Urtv. Stockholm, Lilla Frescati, $-104 03
- ; Stockholm 50, Swadaen
) ' TI - ALKYLATIOM OF DNA AND FROTEINS IN MICE EXPOSED TOQ VIMYL CHLORIDE.
K . 5I - CARC/78-01872
. : o . SO - Biocham Bilophys Ras Commun; 76(2):259-266 1977
, el LA - ENG
) : o ' AB - Mala CBA, BALD, and ATL wice (2-3 mo old) uarse exposed to various
dosa2s (98-160 ppw/hr) of ¥#laC-labaled vinyl chlorida in glass
L inhalation chambars for 2-10 hry and alkylatien products
U P recovered from thair testes profein, and liver ODNA ware
‘ guantitativaly measurad., Chreowalogrsphic results indicated that
AR vinyl chlorida is metabolically actlivaltad to form an alkylating
agant that introducas tha 2-ovs2thvl group onlo nucleophilic
s1tes; alkylation by chloroathanol was neglible. Tha alkylaTion
of cvstaina and histidine in H5 and of quanina-N-7 in livar DHa
variad with tha slrain of mice usad. Considaring Ttha sansilivitly
of tha allkylating agants to chamges In nucleoahilic strength,
chlorozthylana oxida anpeared to bz The wain raaclive matabolle.
Hal2 gomnads were evposaed lo tha alkvlaltng 1nlarmadtata, and a
risk of haritablz danagz as wz2ll as cancar can be expactad. (18
- Paf3)

s
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Styles JA

Imparial Chemical Industrias Limited, Central Toxicology Lab.,
Aldarlay Park, Hacclesiiald, Cheshire, England

A METHOD FOR DETECTING CARCIHNOGEMIC CRGANIC CHEMICALS USING
MAMMALIAN CELLS IN CULTURE.

CARC/78/01772

Br J Cancer; 36(5):558-563 1977

ENG

A method for testing organic chamicals for thair carcinoganie
potential is describad. Baby hawstar kidnay callzs (BHK-21/C) 13)
ware exposad to differant doses of a tast cempeund (nitresofolic
acid, diphenylnitrosaming) in liquid l1ssuz cullure wedium
confaining rat liver post-milochondrial suparnatant and cotfactors
{5-9 mix) to aid wmatabolism, but withoul sazrum. Survival of c2lls
following exvosura to Tha2 compound was assessad by cloning In
ligquid growth madium, Transformalion was assassed by colony
grouwth in semi-solid agar. Tha doss-responss curva for survival
was used to daterminz tha LCS50 (50% lathal concentration) of the
compound. A dosz-response curve fer lransformalion was
constructed. and a five-fold nerzasze in transformalion fraguancy
al tha LC59 was ragarded as a positiva resultl. For applicalion of
tha mathod to gases, cellsz grown In wenolavers and overlard with
sarum=-frae madium and $-9 mix wara axposaed to vinyl chlorida gas
minad with air. Afizr exposure, tha traated c2lls ware
trypsinized, resuspendad in growth madium, and survival and
transformalion assayvs parformad. Incraases in {ransformalicn
fraguanecy ware sz2on ulth nitresofolic acid and vinyl chloride
gas, In a study using 120 cowpound:s, the maelhods dascribed ware
greater tham 907 accurate in dislinguishing b2tw2an carcinogans
and noncarcinogans. (1% Rafs)

Kline J ; Stain Z ;5 Strobino B ; Susser M ; Harburton D
Columbia Univ, Coll. Physicians and Surgaons, Naw York, NY 10032
SURVEILLANCE OF SFCNTAMEQUS ABORTIONS. POWER IM ENVIRONMEMTAL
MOMITORING.

CARC/78/01770

Am J Epidamiol; 106(5):345-350 1977

ENG

Tha advantagas of using spontamzous abortions rather than birth
dafacts to wonitor enviremmantally 1nducad carcincwas ara
discussad. Th2oratically, a changa in tha incidance of
spontanaous abortions er of anowmalies 1n spontanzous abortions
should ba datactzbla 6 mo or merz bafora a changz in tha
inctdance of birth deafects. Morasvar, taratogans thal cau
anonalizs camnol be dz2leclad by studies of birth dafects
Tha wajorily of amowalous concaplions lazd to spontansous
aborticns. Aborlion spacimens can also be prasarvaed for fulurz
studies. Tha spontanzous aborlion azproach iz tllustrated by the
polzanttal Terateganic affecls of paternal awposure To vinyl
¢hloridz (VC). VC way affect walz g2rm cells by causing
chromozome breaks, dowlmant or racassiva lathal wutlalions, and/or
chromoioma abnarmalilies, Horphologic and Karyotypa analyses o7 a

3
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sample series of spontanesous abortions are discussad. (14 Refs)

Smith PM ; Williams DM ; Daldearup LM

Halsh Matl, Sch. Madicine, Pznarth, Glaworgan, Wales
ANGIOSARCCHMA OF THE LIVER IN GREAT BRITAIM (LETTER TQ EDITCR).
CARC/78/01605

Br~ Mad J; 2(6095):11649-1150 1977

EMNG

Chly tuo cases of angiosarcoma of ths liver following vinyl
chloridz avposura have bazn ncted in G-2at Britain. In
comparizon, nongirrnotic pertal fibrosis is commonar and
tharefore of graalar imporlanca. In th2 Hatherlands, 27 cases
diagnosad as angiosarcoma ware ravisuwad, and only 9 ware found tTo
ba dafinite. Monze of thz ninz patiants had any contacl with vinyl
chlorida, but on2 had bzan on long-term arsenic madication. (6
Rafs)

Poppar H

Houn? Sinai Sch. Madicine, Stratfon Lab. Study Liver Disease,
F1fth Ava. and 100Th Si., M2 York, HY 10029

LIVER TUMGIS DUE TOQ ENVIQQOMNIIEMTAL FACTCAS.

CARC/78./01568

Internist (Berlin); 18(4):102-137 1977

GER

Tha histology and morphology of liver fibrosis and angiosarcoma
dus to long-tarm occupational exposura to vinyl chlorida,
inorganic arsanic, and thorium dioxida are ravieswad along with
tha 2ffect of ancbolic steroids and oral contraczptives on
hapatocellular adanowas and carcinasmas. Raferancs iz wads to
zxpariments Wwith wice and rats. (56 Ra2fs)

Tomatiz L

Uit Chamical Carcinoganasis, Intarmational Agencv Ra2s. Cancer,
150 Cours Albert Thowas, 69372 Lvon Cadax 2, Fr

VALIOITY AMD LINMITATIONS OF LONG-TERM EXPERIMEHTATION IM CANCER
RESEARCH.

CARC/78/01563
IARC Szi Publ; (16):279-307 1977
ENG

Th2 contribution of long-term axparimantation to the datection of
carcinoganic agants is considarad. Thare 1s evidance in
evperimontal carcinoganesis that, follouing chromie exposure,
tumar incidance and induztion time arz dosz-ralatad. An
azceptabla 2vposurs leval would b2 a o932 thal on2 could assume
would nat produce cancar within ke Lifa zpan of Tha avposad
individuals, Oz 2vauple ofF tTha contribulion of animal
axparieantallion to tha pravantion of huasan cancar 13 the casz: of
aca2tylaminoflueran2, vhich wuas raady 1o ba warkatad on a wida
scale as an Inzeclicids wham 11 was wt Thdraun bacause one
2xparimant had shoun i1 1o ba carginogenic. A larzz nunbar of
food additivaes, pasitcid2s, and harbicidas have baan raviauad
with regard to thatr toxictly durinz the past 15 v, and fo- a
nunrber of tham thz expsrimental zvidante of carcinogenicily uas
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suificiant to recommand a z2ro tolaranczs in food. This
exirapolalion from experimenTal data to man has nol been widaly
applied ccecupatlionally, as avidanced by the arowalic aminmes and
urinary bladdar ¢amcz2r, bis(chloromzthyl)athar and lung cancer,
vinvl chlorida and livar cancar, and vinylidina chlorida,
2-chlorcbutadiena, and n2o0prenz. (31 Rafs)

Biran D

Rulgers Wniv., Thz Stala Universily of Naw Jarsey, Nau Brumswick,
MJ

SORPTICOM OF VINYL CHLORIDE BY SELECTED FOOD COMSTITUENTS.
ICoB/78/03209

Dizs AbsTre Int (Bl; 38(5):2105-8B 1977

ENG

Tha association of vinyl chloride (VC) wilh carcinogenic effacts
has causad a proposal by Thz FDA to restriel tha use of rigid
urnlasticized polyvinyl chloridz for food packaging. A wajor area
of concern involvas tha poizszible intaractlion batwzen the VC and
food. Thiz study de2als with param2ters affacting tha sorplion of
VC in tha gaszous sTal2 by s2laclad food constituants and
particularly tha w2chaniam of VC sorplion by dry casein
particles. Partition cecerficianis for VC distribution betuzen
hzad space and eil, watlar, otl/uatar enulsions and casain uara
datzrminad., It was found that at concanlralion leavals studiad the
partition coafficiants are fairly constant for all casas.
Chamical nature of the substrale, sTarling hzad space
concantrations and temparature wara2 found to b2z Important factlors
affacting the extanl of VC sorption. Dinole momanT of the sorbale
gas as well as the chamical naturz and woisture conlent of the
protzin tera found to bs iwportant paramatars datermining tha
sorpiion of VC bv caszin, Particls s1z2 affacls Tha sorption 1o a
lessar dagrez. Transient stal2 sorplion m2asurements as wa2ll as
tha 1nversz gas chrowatographic Tachniqua showad an activa sita
binding a3 thz major componant 1n Tha binding intzraction baluaen
cas2in particles and VC. An enpirical kinatic medal for tha
sorption VC by dry caszin particles i3 proposed. The wmodsa!
suzzssts a possible clustaring 2ffact at the low lamperaturs and
most likely a wonolavar serplicon al tha highar lawparaluras
tested. An active sile adsorplion wmod2l is suzqastad, A
correlation batuesn tha two modals 13 showun. (no Rafs)

Laib RJ ;5 Bolt HM

Inst. Toxicology, Uvtv. Tubinmen, 0-7400 Tubingen-l, W. Garmany
ALKYLATICH QF ANA BY VINYL CHLORIDE METABOLITES IM VITRO AMND IN
VIVO: FCPMATION OF 1-N¥w#6-ETHENO-AQLNOSINE,

ICCD/78/029149

Toxicoleqy;: B(21:1185-195 1977

ENG

Th2 Incerporation of 14C radicactivity from vinvl chlorida 1nto

RHA of livar 15 dascribad, and tha possioility of formalicon of
athano-adznosinz mol2itas tn livar RHA on 2xposurz2 of ratls lo 14C
vinvl chlorids is eraminad, Pal liver wmicrozowas ware incubalad
wutth HACPH, 1,2-14C vinyl chlorida and paly-adanosina,

-~
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Poly-adanosine was reisolatad from the incubations and
hydrolyzad, 14C vinyl chloridz radicactivity was confinad to
1-N¥¥4-aTthano-adanosina. Whan rals uare axposad to 1,2-14C vinyl
chloridz, part of tha radiocaztivity was incorporaled inlo RMA of
liver and 2xhibitad a first maxinum, 14 hrs and a sacond maximum,
72 hr atler ending Tha exposurz., Analysis of hydrolysatle of liver
FHA showad that all natural nuclaosidas of BRHA ware labalad, and
that small amounts of radicaclivily wazrae confinad to
1-H¥¥6-2thano-adanosinz. Thus, the evparimants supporl tha thzory
That vinyl chloridz wmatabolitas r2act with adenosine moialias of
nucloic aeid undzr formalion of l1-N4#b~athano-adznesina, Tha
resulls show that measurzmant of incorporation of radioactivity
into nuclaic aszids aftar expozura of animals to radioactive vinmyl
chlorida 15 notl applicable as a m2anms of da2Tarmining the
alkylating potengy of vinyl chlortda matabolitas towards nuclaic
acids in vivo. (29 Rafs)

Kurliandskii BA ; Navzorova NI

Hunicipal Sanitary-Epidemiological Cantlar, Mascow, USSR

METHCD OF CALCULATICH OF THE EFFECTIVE DOSE AND COMCENTRATIOM OF
CHEMICAL BLASTOHOGENIC AGEMTS.

CARC/78/01409

Vopr Onkol; 23(9):59-462 1977

RUS

Prebit analvsts acecerding to Litchfiald and MWilcoxon i3

‘recomnendzd for tha calculalion of thz affectiva blas{omoganic

dosas and congantrations (BO16, BD50, BD34) of various chamical
carcinogans, Examplas and valuas arz presanted for

H N -dinitrosodimathylathylena diamina, benzolalpyrens,
1,2,5,6-dibanzoanthracena, 2-amino-5-azololuzne and vinyl
chlorida. (17 Rafs)

Brady J 3 Liberatore F 3 Harpar £ ; Greanwald P ; Burnatt W
Davies JM ; Bishop M ; Polan A ; Viamma N

Bursau Occupational Haalth and Chronmic Disaasz Res., Naw York
5Tatla D2pt. H2alth, Ewpira Stal=s Placa, Towzr Buillding, Albany,
NY 12257

ANGIOSARCCMA OF THE LIVER: AN EPIDEMIOLOGIC SURVEY.
CARC/78/01001

JHCI: 5%9(5):1383-1385 1977

ENG

An epidemiology survey of angloszarcoma of tha livar (ASL)
revealad that Th2 amual 1neidance ratz (cas2s diajnosad 1970
through 1975) among rasidanis of MN2u Yerk State (excluding MNauw
York Cily) was 0.25 par wtllion. A caze-coniral study of 26
patiants indicated that diragt avposure fo arszanic, vinyl
enloridz (VC), and tharitun diowidz was a significantly fwportant
factor 1n tha 2Tiology of ASL (p lass than 0.02). Szven paliants
had documaniad exposura to thase chamicals, but 19 did not. Tha
fact tratl 5/19 livad naarer To YC fabricalion or polywerizalizn
plants Tthan did th2i1r matchad controls 1ndicated (hat indirsct
modas of avposure, nol szpactifically relatad to cccunation, might
be an iwportant faclor 1n thz elinlogy of ASL. Ths possioiliiy
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that other toxic substances (chlorinaled hydrocarbons) may cause
ASL was also wzntionad. (17 Ra7s)

Lu PY ; Matecalf RL ; Pluwmmer M ; Handzl O
D2pl. Entemology and Init. Environmenial Studies, Urbana, IL 61801

. THE ENVIRONMENTAL FATE OF THREZE CARCINHOGEMS: BENZO({ALFHAIPYREMNE,

BEMZIDIME, AND VINYL CHLORIDE EVALUATED IMN LABORATORY HODEL
ECOSYSTEMS.

CARC/78/00566

Arch Environ Contam Toxicol; 6(2-3):129-142 1977

ENG

The dagradation, envirormental fate., bicaccumulation, and food
chain transfiar of radiclabelad banzolalphalpyrana (BP), benzidina
{ED), and vinyl chlorida (VC) wzre zvaluatad in Two laboralory
mod2l ecosvitams. In a closad aguatlic sysTam, 0.002 ppm 687 and
0.006 ppm BO uere applied dir2cTly to the walar and allowad io
pass through an aquatlic food chain. Thair transfzr and
dagradatlion ware obsarved over a 3-day pariod. In a
tarrestrial~aquatic ecosvstan, 0.2 mg of BP and B0, eithar alone
or with 1.0 wyg pipranyl butoxida, wzra Topically zpplied in
acelonz solution Yo Sorghum vulgare s22dlings, representing
chanical fallout. Thay kare than allowad to pass through a food
chain. The resulling foed chain by-produzts wara than allowsd to
interact in tha ecosystam over a 33-day pariod. Il was shoun that
BP is highly lipaphilic and it can bicaccumulate to potentially
hazardous lavels. This problam was miansifiad in snails and
othar organisms daficient 1n wmicrozomal oxidase, or when therse
Wwas a praszenca of mixaed funelion osmidasz inhibitors. BD was not
bioaccumulated or transfered through Yood chalns to high lavals.
BD lavels ware nol affecled appreciably by tha prazence of mixed
function oxidaze inhibitors. Vinyl chlorida did not bicaccusulate
or transfer appreciazbly Through the feood chains, at leas! at tha
ordinary lamparatures studied dus to V1s high volatility. There
uas an excallant correlation bafuzan bicaccumulalion and
gcltanol/uatar partition, {llustrating that this properly and
water zolubility can be of pradictivae valuz in environmantal
toxicological sTudias. (19 Pais)

Baxtar PJ ; Antheny PP MacSuzen RN ; Schauar PJ

Hzalth and Safely Executive, Ewploymant Madical Advisory Sarvice,
London HZ 4TF, England

ANGIOSARCOMA OF THE LIVER IM GREAT BRITAIN, 1963-73.
CARC/78700902

Br Mad J; 2(6092):919-921 1977

ENG

Dzaths allribulad to priwary angiosarcoma of tha liver {ASL) in
Grrzal £ritain batuzan 1963 and 1973 w2ra raviauzd by subwitling
avallabla histological wmatzrial io o panal of histopathologisis
and by obltaining full occupaliomal and rasidaniral histortas for
tha cazas considarad as ASL by (ha panzl. An av of four casas of
ASL occurrad annually, bul in onlv on2-third of tha cazas did the
panel agree wilh tha er1ginal diacnests. Only on2 of the casas
was dafinitaly limked with expssure To vinyl chlorida, (17 Rafs)
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Raynolds ES

Dapt. Pathology, Peter Bent Brigham Hosp., Boston, MA 02115
LIVER EMOOPLASMIC RETICULUM: TARGET SITE OF HALOCARBON
METABOLITES.

CARC/78/00873

Adv Exp Mad Biol; 84:117-137 1977

ENG

Thz hapatotoxic effecls of carbon tetrachloride, vinyl chlerida,
trichloroathylene, and halothanz ara reviewad. Initial injury
producaed by exposurs lo thase chamicals involves the endeolaswic
reticulum, Thare is dispersion of The ergastoplasm, then
vacuolizalion and dzgranulation of tha rough endoplasmic
reticulum with concomitant ralraclion of the swosth endoplasmic
reticulum into tightly cluwpad tubular aggragates. Mewbranes in
thase tubular aggregates seam to undzrge supramolacular
disazsamoly. This siruclural diszorganization 1s accompanied by a
diminishad funclional caonacity in (ha organelle. Acztivation of
these halocarbons to toxic spacies by tha endoplazwic raticulum
is indicated (1) by the emhancawent of thair texicily upen
pretr2atmant with chamicals, suzh as phangbarbital, or Arcclor
1254 that induce componants of Th2 mixad funclion oxidase system
and (2) by tha formalion of cartaln melabolites and/or covalantly
bound products. Il is not cla2ar whether the halocarbons cause
liver injury by the covalent binding of fres-radical wmatabolites
o tizsuz macromolacules or by imitiating lipid perodixidation.
(51 Rats)

Bovland E

TUC Centanary Inst. Occupational Haalth, London Sch. Hygienz and
Tropical Madicina, Keppal St., Lond=sn HC1E 7HT, England
BIOCHEMISTRY OF OCCUPATIOMAL CANCER.

CARC/78/700872

J Soc Ozcup Mad; 27(3):97-10) 1977

ENG

Environmental, particularly occupational, causes of cancer are
raviewad briefly 1n terms of chamical reactions and
intarmadiates. Chemical carcinogans can be dividad into tuo
groups en biochamical ground=z. Tha 7irst group, which 1ncludas
alkvlating agants such as mustard gas, nitrogzan wustard, th-lzran,
and tha athylaneiminags plus related compounds, acts diract!y
without matabolic transformalion. Tha sacond group, including
aremafic amines, nilrosaminas, polvevelic hvdrocarbons,
aflatoxin, safrale, and carbon {2frachloridz, r2guiras watobolic
activation, usually througsh tha forualion of epoxidas or arzna
oxid23, lo carcinogentc forws. Pacanl studies have indicatad that
vinyl ehlorida, chlorobutadiens, and trichlorcathylens are
car¢inoganic and are matabolizzd !hrough epoxidz Infarmadiates.
Somz alhylenz darivatives or unzaturatad cowpounds, therzizra,
can ba carcinoganic bacausz thav ar2 wmalabolizad 1o epoxidas.
Saturalaed cowpounds such as Trichlaroalhane and tetrachlo-zathana
may bz l2szs hazardous Than tha unsalurated trichloroathylarz and
Tatrachloroathylane as solvents. (no Ra2fs)
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Aryanpur J

Public H2alth and Occupational Madical Sarvices, Hatl. Iranian
0il Cowpany, P. 0. Box 1853, Tehran, Iran

VINYL CHLCRIDE: ITS IMPACT ON OCCUPATIONAL HMEOICINE PRACTICE IN
IRAM.

CARC/78/00775

J Ozeup Mad; 19(10):1689-692 1977

EMG

Ma2asures taken to protact the workers at the Abadan Petrochemical
Company in Iran from the carcinoganic effects of vinyl chlorids
wonomar (VCH) and polyvinyl chloridz (PVC) are outlinad. Sinca
1971, all workars have bzan required to undzrge pariedic madical
exaninalions with an emphasis on livar functlion. Factlors ralated
to liver diszase, suzh as sndemic viral hepatitis, lew alcohol
and cigaratts consumplicn, and diatary habils, are considarad. To
dale, awong 43 workars in Th2 VCM and PVC production umits, nonz
have evidance of liver dysfunction or anglosarcoma. Tha threshold
limit valus for VCH has bzen sz21 at 25 ppm tim2 weighted av for 8
hr with revisions axpacted in ths fulure. No lzakage to ths
cowmni ty has baan datzctad sxcept for somz chlorine releas=. (11
Rafs)

Brown ER i Sinclair T ; Keith L ; Baawmer P ; Hazdra JJ ; Nair V
Callaghan O

Dapl, Micrebiolegy, Thz Chicags Madical Sch., 2020 Wast Ogdan
Ava., Chicago, IL 60612

CHEMICAL FOLLUTAHTS IN RELATION TO DISEASES IN FISH.
ICD8/78/00887

Ann NY Acad 5ci; 298:535-545 1977

ENG

The relationship batwzen water pollution and hz2alth hazards in
fish in two water systems (pollulion-vres Canadian 'Laka of the
Woods' and tha pollutad Fox Rivar) was investigalad. Fish were
caught fron both rivars and examinad for Tumors and nonomcoganic
diseaszas., Th2 nononcogantc disaases encountarad included
columiaris diszase, haworrnaqic s2ptlicawia, D22 diszase, blazk
spot dissasa, zaprolagia, channzl catfish virus diseasa, and
lywphoeystis. Lymphoretlicular nzoplasms w2re tha most fregquant
naoplastic disaases observad. As thas2 tumors malure, a largz
nuebar of The walignant cells are mtimalaly aszociated with
fibers of the reticulum and app2ar to adhere to the walls of the
capillartes n th2 wass bzing formad. H2palomas appzared as large
nodulas of abnormal calls which dzvelopaed within (he livar, or
ultiwataly the entirz liver bazaw: a mass of thase cells. Fathead
minmaws ware gqroun tn affluant takan from sacondary traatman?
plants and effluant Iraated tith disinfactants. Tha presanca of
polio virus in wmonkey Kidnay culturzs platad with imlastinal
tracl homosganatas of thaza fi1sh was usad as an indicator of

zaynga contaninalion and tha affaztivanass of tha disinfactants
Polio viruszs ware faund in the 1nTestinal tracls of fish ratsed
1 unlraaled effluznt and 2ffluant tr2atad with bromachlortds and

ozona, Tha virusaes uere nol prasant in fish ratsed in effluant

(
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treated with chlorine. These results indicate that hzalth hazards
are associaled with fizh grown in sauwage effluents. The Toxicity
of vinyl chloridz was investigaled in northarn pike, Tha
davelopment of skin lesions in thesa fish is discussed, (7 Rafs)

Carter SA

Environmental Science and Public Hzalth, Cornell Uniwv,, Ithaca, NY
THE POTEMNTIAL HEALTH HAZARD OF SUBSTANCES LEACHED FRQOM PLASTIC
PACKAGING.

ICoB/75/00880

J Environ Hezalth; 4002):73-76 1977

ENG

Th2 hz2alth fssuzs surrounding the leaching of four differant
groups of chamical compounds 7rom plastic producis are prasentad.
Thzse groups inmcluda: l2ad and ink from the prinTed material on
plazstic wrasping, stabilizers from soft plastic wraps, vinyl
chloride from poalyvinyl chlorida (PVC) products, and plasticizers
from various PVC products. Analysis of PVC pzanutl oil containars
revealad vinyl chloride lavels of 0.3-3.3 ppm. Traces of vinyl
chloridz havz baen datzcled in vinegars and alcoholic bavaragas
packagzd in PVC bottlas, Plasticizers such as di-2-ethylhavyl
phihalate and dimaethonyathyl phthalate ware found in humen and
rat bleod which had baan circulatad in PVC tubing, and in Tissue
sawplaz takan from human patiants who had receivaed transfusions
of blood sTored 10 PVC bags. Thasa findings and othars ars
discussed in light of partinent animal and human studies. (28
Rafs)

Hanzchler D

Toxikologisches Institut der Univarsitat, Koellikerstr. 2, 8700
Hourzburg, H. Garmany

ACTIVATION MECHANISHMS IM CHLOSIMATED ALIPHAYIC COMFOUNDS.
EXPERIMENTAL POSSIBILITIES AMD CLIMICAL SIGNIFICANCE.
CARC/78/00236
Arznzim Forsch;
GER

Asymwalric chlorinated ethylene (tri-1,l-dichloroathylens and
vinyl chleoridz) ara mutaganic in a modifiad Ama2s fast syilam
whareas symnatrically substitutad molacules ara inactive. Thasz
diffarancas are atirmbuled to tha elacliron witihdraul effact of
chlorine in the asyumalric molaculaz., Tha in vive and in vitro
rearrangamant machanizws in tha biolransforwation of thasa
compounds ara outlinad, (20 Rods)

27(9):1827-1832 17977

Haath CH ; Cumont CR ; Gowbla J 5 Wawnziler RJ

Cancar and Birth Dafacts Div., Bur2au Eptgamioloqgy, Centar

Disa2ase Conlrol, Public H2alth Sa2rvica, U.5. D20t. Haalth,
Education and W2lfara, 16400 Cliflon Road, M., E., Allanta, GA 30333
CHPOMOSOMAL DAMAGE IN MEM OCCUPATICHALLY EXPOSED TQ VIMYL

CHLORIDE HOMNOMER AND OTHER CHEMICALS.

CARC/7B/00L70
Environ Ras;
ENG

14(1):68-72 1977

—
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Cvtoganetic analyses uwere conductad on men employed at a rubbar
and plasztics plant who wars avposad to vinyl chloride moncmar
(VCH). Freguancizs of chromosomal damagz ware wa2asured in tha
paripharal blood lywphoeytas of 35 wan amplovad fer greatar than
or 2qual To 10 yr! 14 in polyvinyl chlorida (PVC) polywerization
(high-expozure groupl, 6 in PYC processing (louw expesure groupl,
and 17 in rubbar Tirsz wanufaclure (n2gligible exposure group). In
addition, four nonindustrial emplovess who had not been expcsed
to laboratory chamicals ware tncludad (controls). Breakagz levels
wara significantly highar in all thraze test groups than in ths
controls, Chrowmatid geps comprised the wajorily (867) of
ab2rralions sean. Howaver, overall braakags lzvels were similar
in tha thres industry grouss, which indicates that VCH was not
the solz cauze of the damaga. (9 Rafs)

Brinton-Darnall M ; Brand I

WisTar Inst., 36th and Spruce Sts., Pniladelphia, PA 19104
DELAYED FOREIGN-BODY TUNCRIGEMESIS IN MICE INFECTED WITH LACTATE
DEHYDROGENASE-ELEVATING VIRUS: BRIEF CCMMUNICATICH.
CARC/77/08526

JHCI; 5903):1027-1029 1977

ENG

Dalaysd foreign-bodv (FB) tumorigan2sis was studiad in mics
infected with lacfale dahvdrogenaze-zlevating virus (LDV].
Eight~uzek-old CBA/H wmica of both sa2xa23 ware infactad ip with LOV
(10%#%3 ID50's), Tuo we2ks latar, thas2 mice and noninfactad
controls received double s¢ implants of unplasticized vinvl
chlorida-vinyl acetate copolywar filws (0.2 % 15 x 22 mm). FB
tumorigan2sis was dalayed by 2 wo in infacted aniwmals of both
saxes. Sinca callular tmeunitv s notl Krnown to influence tha
course of FB tumoriqanesis, thase resulis could not be explainad
by an LDV effact on callular twumunily. (35 Rafs)

Green T ; Hathuay DE

Imparial Chamical Industries Ltd., Cantral Toxicology Lab.,
Aldarlay Park, Chashire SK10 4TJ, England

THE CHEMISTRY AMD BIOGENESIS OF THE S~CONTAIMNING METABOLITES OF
VIMYL CHLORIDE IM RATS.

CAPC/77708421

Chem Biol Interact; 17(2):1137-150 1977

ENG

Tha biogenzsis of the various urinarv S-containing metabolites of
vinyl chlorida (VC) was invasiigatad in adult wale rats. Groups
of rats wa2re administered tha following chamicals
Intragastrically: (1) ¥#14C-YC (100 maskg: 10 waCi), (2)
chleroacataldahyds (50 wgshgl, (31 S-(2-hydroxyathyll-L-cystaine
(500 wgskg), or (4) S-(carbovnalhyll=L-cystaina (CHCE 250
mgs/kgl, and a Z4-hr urine sa.ola uas Taken. Tuwo rals uwere glvan
rapzated daily 1p 1njeclions of L-{U-¥+%14() cyslzaine
hydgracnloride for 5 davs and, 30 win affer thz final injection, a
single dosa of VC (100 mgrskg/); a 24-hr urtna szeplz was than
Taken. Tuwo rals wera given a singlzs 1nTragastric dose of »%16C-VC
(450 wgrkg) and zacrificad afliar 45 win; thay ware dissaclad and

Z168EL S®Yy

ek




£168€L SBH

00005821 PAGE 93

4 8 o o o o o g S P Akl ek e e e e T S S o —

175 AU

TI
SI
sQ
LA
AB

VINYL CHLORIDE

thair livars removad, N-Azetyl-5-({2-hydroxyethyl)leysteine (AHC)
was a major VC malabolita, but, according to the method of
protective esterificalion usad, =2ither
H-acatyl-S-(2-chloroathylleysteine or AHC can be isolated from
The body flulds., H-Acalyl-S-vinyleystein2 was a second related
mztabolite, These S-containing VC malabolites were nol wuizganic
in 5. typhimurium, Adninistration of tha VC matabolites and
related compounds to rals indicatad that chloroacatlaldzhvdz and
CHC, but not chloroacelic acid, are on a pathway connecling VC
with Thiodiglycollic azid. The fact that chlorcacetaldehvdz
producad both thiadiglycollic acid and AHC in the animal and that
CHC waz idantified among tha hydrolytic products from a ha2patic
axiract of VC-lrealed aniwmals is ceonsistent (1) with tha
formalion of chloroacataldzhydz and (2) with the reaclion of
chloroethylane oxid2 or chlcroacetaldzhyde with glutathionz in
tha presance of a glutathions S-zpoxide ltranstarasz To give the
idantitizd S-containing melabolitas. (22 Rafs)

Rowley JO

Da2pi. Hadicina, Uriv, Chicago, Chicago, IL 60637

ARE HOMRANDOM KARYOTYFIC CHANGES RELATED TO ETIOLCGIC AGENTS?
TARC/77/08350

Prog Cancer Ras Ther; 3:125-13%6 1977

ENG

It is hypothasized that spzcific chromosomal abnormalities in
human tumers may b2 r2latad To particular etiologic agants.
Chromosoma banding techniquas hava shown nonrandom chromosomal
abnormalitias 1n chronic wyalogenous leukemia and in acutaz
laukamia., It appears that only cartain chromosomss are zbnorwal
in a particular tumor and that these sam2 chromosomes may ba
anauploid in a variety of tumors. Howrandowm chromosomal
abnormalities occur in some aninals 2vposed to chemical and viral
mutaganic agants. Whan leukamia, sarcomas, and epithalial tumors
ware inducaed by 7,12-dimzthylbanz(alanthracens (OM3A) and
6,8,12-and 7,8,12-Trtmathylbanz(alanthracans tn rals, trisomy for
tha largast taleccantric chromosamnz was observed. A diffarant but
vary consiatant karyotypic pattarn was szen in sarcomas inducad
in tha rat by Rous sarcoma virus. Th2sa obssrvalions sugzast that
tha zpacific chrowosomal abmormalities are assoctlaled wuith
particular atiologic azants. In tha raf, the ordar of
carcinoganic potfency 15 DI3A, mathyvlcholanthrana, and
banzolalpyrana, in decreasing ordar; tha frequancy of nonrandom
changzz shous tha zama erdar. IT has b2an =zugzzslad that, i a
given mutagan iz more polant as a carcinogan, 1T way atfack
cartain ganes wora salecTivaly 1n The induction of malignancy.
Savaral busan tuwors are assoctatad with known enviromuznial
carcinogans, bul monz of thaze otheruiza rara {uwmors have baen
studied cyloganatically. Tumors sugzastad for such invastigation
are Thyrold carcimoua, In Thosa who raczived therapaulic w-ravs
in tThz na2ck reglon, lung and gastric cancer 1n aibaslos wsriers,
oat call cancer: of thz lung tn wuorkars avpozad o halo eihars,
hanalic angiosarcoma in vinyl chlortda workars, cl2ar call
adanocarcinoma 1n woman expoazed fo diathvlstilbasirol in ulzro,

N
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and urinary bladder carcinoma in workars exposad to polycyclic
aromalic compeunds. (45 Ra273)
176 AU - Zielhuisz RL
AD - Hy aifiliation given
TI - VASCULAR CHAHGES IH VIMYL CHLORIDE HWORKERS.
SI - CARC/77/08173
50 - Mad Tijdschr Gamsaskd; 121(29):1183-1184 1977
LA - DUT
A8 - A possible maethed for tTha ecarly dateclion of vinyl chlorida (VC)-
inducad abnormalities {s discuzsad. Thera warz changas in th2
capillari2s of tha fingars of 55/152 workars who had basn zwposed
o VC for 5-28 yrry bul siwilar changes occurrad in enlv 3/50
controls, Tha vascular changas consistad of dilatad or Torluous
vazsals and many avascular sites. (8 Rafs)
177 AU - Kurckaua S ; Imagaki T ; Okuyama S
AD  ~ HzRalsugswa Municipal Hosp., Makatsugawa-City, Gifu-Prefacture,
Jopan
TI - ELECTRON MICRCSCOPIC QASERVATIOM OF THE LIVER IM PORTAL
HYPERTENSIQN FOLLCHING CHIO-IIC EXFOSURE TO VIMYL CHLORIDE MONCMER.
5I -~ CARC/77/0799%
50 - Gasiroantarol Jpmi 12(2):164-69 1977
LA ~ EMNG
AB - Tuo man with portal hypartension and splemomagaly following
chronic axposura to vinyl chlorid2 wmonomar (VCM) ware stusdiad
histologically and ultrastructurally. Tha rasults suggast that
VCH and its matabolitas are notl ratainad parmanantly in liver,
bazauvz2 onz patiant who had baan avposed for 12 yr, but not for
the L2331 10 yr,y had n2arly morwal appearing sinusoidal lining
c2lls and Dissa's spacas. (13 Rafs)
178 AU - Bardar EA ; Wzbstor L

168l SBY

A - Hatl, Rez, Insl. Ozcurational Oiszasze2s, S. African Madical Ras.
Counz1l, P O Box 4783, Johannzsburg, 2000 S. Africa

TI - THE EFFECT OF VINYL CHLORIDE NMCNCIIER, CHLORQETHYLEME OXIDE AMD
CHLCRACETALDEHYDE OM OMA SYNHTHESIS IMN REGEMERATING RAT LIVER,

SI - CARC/77/07834

SO - Cham Biol InTaract; 17{2):239-247 1977

=]
study was wade of tha effacts of vinvl chlorida monomar (VCH)
d Tuo of ils presunad matabolitas, chloracataldehvda (CA) and

chloroathylana oxida (CEO), on DHA symihzsis 1n Tha ragana-ating

o
2

5ol of a 0.197 colution) tnjaztad iv 30 win aftar partial
patactony raducad tha Ffirsl 2azuing uavae of DMA swnthastis (at
L hed by abeout 5045 wa affact on tha sz2cond wave of DHA

LA o e e
.

CA also daprassad tha first uava of OHA suntha2sis by aboul 504
Hztravar, thas2 subslencas had ditffzrant affecls on tha zecend
wavai: CEQ raifsad tha rate of DHA synihasis by aboutl 504, but CA
tandad to dasynchroniza tha normally wall-dafinad s2cond wave.
13 concludad that VCHM, CEO, and CA hav2 stwilar effecls as

=3 of 100-g Wislar rratls sub)actad to partial hapatlacteosv. VCM

vnthasis (ol 30 he) uas avidant. Sratlar treatwent with CE0 and

It
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unrelatad carcinegens in ratarding DHA replication. (37 Rafs)

179 AU - Li FP

AD - 35 Binnay St., Boilon, MA 02215 (

TI - CLIMICAL STUDIES OF CANCER ETIQLOGY.

SI - CARC/77/0761¢6

50 - Cancer; 40(1,Suppl):445-447 1977

LA ~ ENG C

A3 - Caraful clinical cbsarvation can l2ad to cluzs relating to cancer
aliology. Among tha morz racent examplas are the relationships
batuzan vinyl chloridz and angiosarcoma of tha livar,
dizthylstilbestrol and vaginal adanccarcinmoma, and atawxia (
telangizctasia and thz risk of !vwphoraticular n2oplasia.
Intzractions among physiclans arz sncouragad. (22 Rafs)

180 AU - Bolt HM ; Laib RJ ; Kappus H ; Buchlar A (
AD - Inal. Toxicolegy, Univ. Tubingan, Tubingan, W. Garmany
TI - PHARMACOXINETICS OF VIMYL CHLORIOE IN THE RAT,
SI - CARC/77/07531

SO~ Toxicolegy; 7(2):179-188 1977 {
LA - E£NG

AB - lha2n rals ware exposed lo ¥%14C-vinvl chlorida (VL) in a closad
systam, tha VO in th2 atwosnhar-2 aguilikratad with that in tha
aniwals Tissvas within 15 min, This coursz of zquilibralion was .
datarmined in wala Wistar rats Irealed ip uith
6-~m11ro-1,2,3,-benzothiadiazola al a dese (50 wmgrskg) sufficient
to block Tha watabolizm of 200-1,200 ppm VC for 4 hr. Saturation
of tha VC-matabolizing a2nzymas occcurrad at an atwospharic VC L
concantration of 250 ppm. Pharmacokinalic amalys)s showad ne
significant accuwulation of VC or its wajor matabolitas following
rapzalad administralicn of th2 compound. Tha resulls support tha
thaorv Thal a rzactive, short-lived maTabolite, which occurs only (.
in low concentrations, may ba rasponsiblz for tha toxic effacts
of VC., (25 Rafs)

181 AU - Matanab2 PG ;3 Gz2hring PJ (
AD - Toxicolegy Ras. Lab., Hzalth and Emvirorwmantal Ras., Dow Chamical
Co., HMidland, HI 48440
TI - DOSE-DEPEHDELHT FATE OF VIHYL CHLORIDE AND ITS POSSIBLE
RELATICHSHIP TO QHCOSEMICITY I RATS. (“
ST - CARC/77/07446
S0 - Environ Haalth Parzpact; 17:145-152 1977
LA - ENG
AB - Studias ware wadz of tha diszzsition of radicactlivitly from (-
diffarant dosas of po adwinislarad or tnhalad *%14C-vinyl
chleridz (VC) Yn arcrzta, 2@pirad atr, and body tissues of
raalad rats and of ronprotain zulfhvde-l lavals 1a The livers of
traatad rals., Th2 disnosilion of YO was faund To bz a function of g
dasa, particularly aftar admimiziration po. Tha parcanmtaczzs of
adminialerad VC radioactivity 1n rrats ir2atad go with 0.05 waskg
VC wara 1.6%, 9.0/, 68.3%4, 2.4/, and 10.1% in 2xhaled VC, exhaled
carbon dioxida, urinz, fzces, and carcass, raspastivaly;
follewing 100 mgrkg VC, tha corrazponding valuas ware 66.67,
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2.5%, 10.8%, 0.5Z%, and 1.8%; following inhalation of 10 pom VC,
tha corrazponding valuas ware 1,62, 12.1%, 684, 4.54, and 13.94;
follcuing inhalation of 1,000 ppm VC, the corrzsponding valuss
wera 12,34, 12.3%4, 56.3%, 4.2/, and 14.54. Exposure 1o 150, 250,
1,000 or 2,000 ppm VC causad a pregrassive daprassion of Ths
hapatic nonprotain sulhydryl contant; axposura 1o 50 ppm VC for 7
hr producad a small, inconsisTent dapression;: no dzpresszion was
ebsarvad in rals zvposad to 10 ppw. Thesa rasulls indicata that
statlistical projections of data from rals exposad To high dosas
of VC ar2 not valid for pradicting a2ffacts of lou-laval expsiure,
bacausa Tha matabolism of V€ al diffarent dosa lavels is not tha
sama. (13 Rafs)

182 AU - Hill HZ ; Lin HS

AD - D2pt. Bicchawistiry, Marshall WUmiv. Sch. Madicina, Huntinglon, WV

TI - CARCINOGENESIS AND TUNOR GROWTH.

SI - CARC/77/707432

S0 - Clinical Oncology. Horton J, Hill GJ, ed. Philad=lphia, W. B.
Saundars Co., 1977.

LA -~ EMG

A8 - This ravizaw article bagins with Tsbulatad data on the ralativa
parcenlag2 of inmctdance of (1955-1954) and wortality frowm (1974)
cancar by site and s2% in tha US and on estimalad nau cases and
daaths by sitz and sex for 1976. This i3 follewad by a lengthy
dizcussion of tha causes of cancar. RHNA antwal viruses can bs
tranzmittad horizentally by infaclion and varlically by
congznital infaclicn or by ganalic procaszes. Raversa
transcriptase (RT) has basn discovarad in a nuwbar of cancer
cells of savaral animals and wan. Th2 presanca of RT in a Tumor
is often Takanm as clear-cut avidanc2 of a viral atiology. RHA
C-typa virusas hava baan found in hunan ca2lls after long-tarm
culture, and, racontly, C-typz viral antigens ware found in WBC
of five patiants with acute laukamia. Thesa anligansz
¢ross-reacled with thosz from C-Tvpa virusas from a woolly monkay
and a qibbon ape. B-lypa RHA virusa2i, or wmousa wammary lumor
viruses, ara pra2sa2nt In Tha wmilk of carlain strains of mica.
Savaral facls are qiven that suzgast That RNA viruses ara also
involvad in tha induction of huwan bra2ast cancar. Oncoganic OHA
virusas (papillomavirusas, polyomavirusas, simian virus 40, and
harpasviruses) are also discussad. Harpasvirusas arae tha wost
likaly of the DMA viruses o produca canzar in bumans. Racant
findings ara givan concarning anvirenmzntal carcinogans, such as
banzolalpurane, asbastos, and vinvl chlorida, and physical
carcinozans, zuch as trritation, trauma, radiation, and
radicnuclidas, and thair prososad machanisws of aclien. Callular
transforwaiion, cancar ganalics (mulalion thaory, 1nharitltanca
factor, chromosomal abarrations, g2n2 action), tumor procrazsion
(immunz surv2yllancz, influancz of z2w hormonas and chalenas,
diffarantiation, stau lin2 avolulion, blochamical factors), and
tumor c2ll population kinaties ara also survaeyad. (164 Rafs)
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AU - Bluw B

AD - Criteria and Standards Div., Office of Waler Supply,
Environmantal Protaction Agancy, Hashington, DC 20460

TI -~ DRINXING WATER AND HEALTH: RECOMMENDATIONS OF THE MNATIONAL (
ACADEMY OF SCIEMCES.

SI -~ CARC/77/07185

S0 - Fad Ragist; 42(132):35764-35779 1977

LA - ENG (

AB  « Recommandations of the Mational Academv of Sciences conczrning
the contamination of walar supplizs with harmful substancas are
zummarizad, Four principlas ralavant to tha azsassmant of risk
from long-~tarm axpoiurz to carcinoganic subzlancas at low dosas (
ara cullinad: (1) effacts in animals, proparly qualified, arz
applicabla to man; (2) wmathods to astablish a thrashold for
long-Tarwm effa2cts of toxic aganis arz nol in existanmcz; (3) the
exnozurz2 of axparimantal animals 1o high dosas of loxic azants is (
a nacassary and valid wmzthod of discovaring possible carcimoganic
hazards in man; (4) waterials should b2 asszsszd in terws of
human risk, rather than as safz or unsafa. Risk 2sTimalas hava
bean madz for zoma known waiar supply contaminants for which data (
viere avallabla, Esztimates of lifalima cancaer risks (with a 95%
uppar confidance limit) are 5.1 X 10-%%7, 2.6 X 10-%%4, 4.4 X
10-%%4, 1.2 X 10-%%6, 3,1 X 10-%¥6, and 3.7 X 10-%%¥7 (axzrassed
as risk/ug/liter) for vinvl chlormida, disldrin, K2ponz, DOT,
nolvehlerinated biphanyls (with data for arochlor 1260), and
carbon tatrachlorida, respactivaely. Th2 highssl obsarvad
concentrations 1n drinking watar of these subsiancas are 10, 8,
unknown, unknown, 3, and 366 ug/liter, raspactivaly, Thz max C
obsarvad lavels of a larg2 nurbar of argrmic pasticidas and othar
organic contaminan®s in drinking walzr ara lisfad, togathar with
racomiandad acceplable daily intake lavals. (no Rafs)

AU -~ Stokingar HE

AD - Natl. Inz1. Occupational Safatly and Haalth, Rebart A, Taft Labs.,
Canter Diszasz Control, U.5. Public Hzalth Sarvica, Cincinnati, OH

TI - TOXICOLOGY AND DRINKING WATER COMTAMIMAMTS. &

5I - CARC/77/07154

SO0 - J Aaw Hater HWork Assoc; 69(7):399-402 1977

LA - ENG

A8 =~ Tha concz2pt of a threshold laval of exposure to carcinogans and (_
tha exlrapolation of carcinoganzasis data from antwmal studias to
man ara discussaed. IT 13 contandad that the threshold lawval
fbalow which no biological razponsa i3 obsarvadl) is a valid
concapt in carcinoganasis and thatl gz2natic inbern arrors of (,
waTabslism may cavse a shifi 1n carctnogen thraesholds., This
ganeilc basis way undarlie tha suscaplibility of cartain 2wposed
uorkazrs to tha induclion of livar hamangiomas bv winyl chlerida
(12, 50 casas of hzuangloma uara rapgortad aweng 25,000 hzavily g
aveozad workars). It 13 also statad That fallazies are involvad
tn tha axtrapolation of data from high-dose antwal experimanis to
normal low-dosz human situatiens, This point s 1llustratad by a
discussion of chloroform carcinogenssts. Chloroform levels 3
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curranily found in drinking watzr ara not believed to constituta
a dangar to health. (27 Refs)

Hukarji A

Catalytlic, Inc., 1500 Markat st., Philadzlphia, PA. 19102
UHLOADING AND STORAGE TECHNIQUE FOR VIHYL CHLORIDE MOMOHER,
ICeB/77/30075

Cham Eng Naws; 84(19):155-160 1977

ENG

An unloading amd storags tachniqua for vinvl chloridzs monomer
(VCM) 15 dzseribad. Tha method is baszed on a
vapor-liquid-axchanga procass, Hith this procsss a compressor
draus vapor from a planl's storage tanks and feeds The compressad
vapor 1nle a Tank car, forcing VCH from the tank car up Through a
dip tubz and into thes transfar piping systam. Monitoring sysiems
for this carcinogan ara dascribad also. (10 Rafs)

Hurdoch IA ; Hammond AR

Standard Telecommunication Lab. Liwmitaed, Harlow, Essax, England
A PRACTICAL HMETHOD FOR THE MEASUREMEMNT OF VINYL CHLORIDE HNTMOMER
(VCM) IM AIR.

ICDB/77/29155

A Occup Hygs 20(1):55-61 1977

ENG

A 2w mathaod for tha datarmination of vinyl chlorida wonomer in
air is describad which usss gas chromatography and a sealadle
Trap sampling svsTam. For practical purposas thz datecTion limit
is 0.1 vol/millions since balow this laval thare i3 a possibilitly
of pzaks from miner fwmpurities. (3 Rafs)

Picciamo BJ ;3 Flake RE ; Gay PC 3 Kiliam DJ

Ozcupational Haalth and Madical Fas., Dow Chamical, Freeport, TX
77541

VINYL CHLORIDE CYTOQGEMETICS.

ICEBR/T77/72L642

J Occup Mad; 19(8):527-530 1977

ENG

This report presanis cvtoganatic findings from a group of 209
workers emplovad for up to 28 yr 1n tha wanufacture of vinvl
chlorida monowar at tha Taxas Division of Dow Chamical USA.
Cytoaznatic avaluation rasults from this group wara comparzd lo
results found tn evamination of 1ndividuals baing considarad for
emplovmant. Statistical analysas wars parformad on a groun basts
for chromatid abarrations, chrowosonz abarrations and prepzriion
of abrormal calls; no stalistical diffarance of signiftcanc: was
found balwuaan Tha luo groups. Cowparisen of Thasz rasulls with
rzporfad sludiesz suzgastls (hat Thz laval of culogenatic
eb2rrations In vinyl crloridz werizrs is probably ralated (o the
langth and lavel of awposura, and That risk of aduarss gznaillc
eff2ctl can bz avoidad in conirnllad, mintual-zxposure
environmanis. (Author abstract) (31 Pafs)
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188 AU - Strickland TW ; Guangarich FP

i' A ) .i . o AD - Vandarbili Univ, Nashvilla, TH 37232
! ’ ’ TI - VINYL CHLORIDE-MSDIATED CYTOCHROME P-450 DESTRUCTION (MEETING
( ABSTRACT).

SI - ICD3/77/23311

S0 - Fad Proc; 36(3):991 1977
. LA - ENG
{ AB - The vinyl chlorids (VC)-mediatad dzstruction of cylochroma P-450

(P-450) and loss of mixad-funclion oxidasz activity ware
dawonstratad in rat liver microsomas. This P-450 dastructiom was
also damonstrated in highly-purifiad rezonstituled systems

; consiszling of P-450, MADFH~P~450 raduciasz (Fp),
phosphatidylcholina, dzowxycholatz, VC, 02, and NADPH; all
compon2nls ware raguirad and dastructlion was inhibited 80% by the
addition of 20% CO, suggasling That oxidativa walaboliswm of VC by

(' P-450 to a r2active matabolita i3 rasponsibla for tha
L S dastruction., Loss of ham2 paralleled P-450 destruction while the
I AT T frea sulfhydryl content was not louerad during Incubation:
T o ' savaral axperimants indicate that liptd caroxidaltion do23 not
( play a rols in tha prccass. Tha da2siruciion 1s not dus to

VC-2poxide or chloroazataldahvds, Fp (inm the presancz of NADPH
and 02) also dastroys both fr22 hama (farriproteporphyrin IXN) and
P-450 hawe in Ttha sbsanca of P-450 subsirates. Tha lattar tuwo
- ¢ procassas appzar to bz similar, but distinet from VC-wadiatad
P-450 dastruclion, az )udgad by Thetr sensitivitly to catalasz2 and
insansitivity To CO. (AuThor AbsiractT)

g e et
T TS S ST i

{ 189 AU - Schattanbarg PJ § Totovic V i Gadigh P § Marstellar HJ

) AD - Patholzgisches InsTitul dor Universitat Boan, Pestfach 2120,
D-5300 Bormn, Bundasrapublik Daultschland '

TI - ULTRASTRUCTURE CF LIVER DAMAGE IMN CHRCNIC VINYL CHLORIDE
INTOXICATION,

SI - ICDB/77/21634

30 - Virchow Arch Pathol Anat Histal; 373(3):1233-247 1977

LA - GER

AB - Liver biopsies taken from 15 werkars al a PVC-producing factory
v2rz avamined by alactron microscopy. Tha hapalocvles showad
focal hydropic sw2lling, diszaminatad toxic stzatesis, paculiar
para-crystallina inclusions in anlargad witochondria, focal
cyleplasmic dagradations, and occasienal singla call macroses.
Thasz ragrassive chang2s ware morz prominant 1w casas with a
shortar intarval of mon-evposura prior to thza biopsy. Further, a
focal compansalory hyparplaszsia of tha swooth endecplasmaiic
reticulun was found., Hith Incraazs of tha2 non-asxposura Tina
intarval, a regrassion of tha dagraz of stealosts as well as an
aga-Indapandant axgessiva lipofuscin dzpostlion was szan in tha
hapatccvtas. Apparantlv, th2sz ara sz2cualaz of incraasad

- T, autophagia of lipids and increzased lizsid oxidatton by tha

T A ' vinylehlarida, In tha sinuzolds, activation, anlargamant and

- STULe T prolifaration of Kupifar calls waz notad., Tha landancy of lhase

- czlls to prolifarale 135 apparanily causad by tha cancarozanic

stimulatien by vinylehlorida, Thz prewinant hyparplasia of
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lipecyles is probably connactad with tha dzposition of collagan
and the paculiar parisinusotdal fibrosis. (28 Rafs) (Author
aAbstract)

Dahl GA 3 Miller EC ; Hillar JA

HeArdla Lab., Univ. Wi, Hadisen, Wi, 53706

VINYL CARBAMATE, A POTENT CARCIMOGEN AND A POSSIBLE URETHAN
METABOLITE IN THE MOUSE (MEETINHG ABSTRACT).

ICDB/77/16265

Proc Am Assoc Cancar Res; 18:6 1977

ENG

Tha ethyl group of urathan (U), CH3CH2-0-CO-HHZ, a multipstantial
carcinogan (Tammanbaum, Matl. Cancar Inst. Monogr. 14, 341,
19641, 13 essantial 7or carcinoganicity (Mirvish, Adv. Cancer
R23z. 11, 1, 1968). Covalent binding of the athyl group or a
darivalive tharzof to callular wacromolacules ozeurs im vivo
(Pound 21 al. Chaw.=Biol. Intzract. 14, 149, 1976). Thase facls
and tha induction of hapatic mesenchywal tumors by U and vinyl
chlorid2 suggasted that vinyl carbawata (VC), CH2=CH-0-CO-NHZ,
wight b2 a proximata carcineganic watabolite of U. VC was
praparad frowm HH3 and vinyl cnhlorofermate; tha lattar was
obtainaed in low yiald from the pyrolvsis of athylene glycol
bis-chloroformate (Szhaafgan, J. Polymar Szi. Parl C, No. 24, 75,
1968). VC provad to ba wuch mora toxic than U in tha wmouse with
the lung as a primary targat, ULikauise, in this spacies VC was
much mora carcinaganic than U in thz lungs and skin., VC was not
mutaganic Tewards S, typhimurium TA1535, bul bzcamz wmulaganice
upon incubation with rat or mousz livar wmicrosomas plus HADPH and
02. U uas not mutaganic in TALS35 with or withoul wmicrosomal
activation. Studies so far 1 thz wmous2 and in viTro with mouss
tiszsuzs hava Tailad to datect tha malabolic convarsion of U to
VC. Howavar, tha high carcinoganicity of VC relative te that of
U and tha mutaganicity of matabolically oxidizad VC suggssts that
V€ and i13 epoxida way b2 provimalz and ultimale carcinogenic
walabolites, respaclivaly, of U. (Author Abstract)

Leprrieno M ; Barale P j Baroncelli S § Bartsch H ; Bronz2titi G
Camma2llini A § Corst C § Frezza 0 § Mieri R { Leporini C
Rosallini O ; Rossi AM

Laboratorio di Hutaganasi e Diffarenziamanto C.H.R. Via Cisanzllo
147/8, 56100 Pisa, Italw

INOUCTION OF GEME MUTATIOMNS AHD GEME CONVERSIONS BY VINYL
CHULC?IDE METAZOLITES IH YEAST.

ICDR/77/05901

Canz2r R23; 37(1):253-757 1977

ENG

Chloreoathylana oxide and 2-chloroazataldahyda, twuo mazlabolitas of
vinyl chlorida, and 2-chloroathanol, a pulative watabolic
intarmadiata, uare assavad for Tha2ir ganalic activity in the
yaxsls Schizosaccherowmycas pomba and Saccharowycas caraviziaa,
ChlorozThvlans oxids uas found to b2 tha wost affactiva 1n
Indueing feruard mutations 1n Szh ponb2 and g2n2 comvarsions in 5
caraviziaz, Incraasing th2 wutalion and convarsien fraguancias
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340 end 50 tima2s, respactivaly, over thosze of tha controls. In
e2ithar the prasancs or tha absanca of wousa livar microzsmas,
2-chloroacataldahyda showsd only fa2bla ganalic actlivity, and
2~chleroathanol was complataly inactiva in both va2ast strains. In
contrast To wvinyl chloridz, 2-chlorocacslaldahyda did not induca
forward muTalions in Szh pomba in th2 host-madiatad assay In
mica. Th2 results slrongly support tha hypothasiz that
chloroathylanz oxidz i3 owz of tha principal wmulaganic agants
formad from vinyl chlorida in tha prasanca of wousa liver
enzwmas. (Author Abstract)

Vzliman G ; Llanga CE ; St2in G

Eorn, W. Garmany

HEW DISCOVERIES AND OBSERVATICHS OM THE PROGRESS OF VINYL
CHLORIDE DISE (MEETING ABSTRACTIASE.

ICDB/77/27350

Z Hautlkr; 52(6):196 1977

GER

Tha symptomatlolegy of winyl-chlorids (VC) diszasa with spacial
attanlion to nauar dizcovaries and tha dangzr to th2 werkar in
VC-relatad industries are discussad. Variouspariodic chacks on
skin and bon2 chang2s, throwbocylzs and liver functions are
availabla. Ths preventive weasures thatl hava arisan from this
knouladga have ganzrally removed tha immediatz thrazat at thz
raclery. (no Rafs)

Vicary FR

Univ. Coll, Hosp., London, England

PROGRESS REPORT. ULTRASOUND AND GASTROENTEROLOGY: TECHNICAL
CONSTIDERATIONS.

ICOE/T7/26%98

Gul; 18(5):386~397 1977

ENG

Advancz2s 'n th2 usz of ultrasound in gaslroantarology are
ravizuad. Tha underlying principle of ultrasonic lissus
axamInation is that, al certain fraguancies, sound is raflagted
whan passad batwzan two tiszuss of wiagual acoustie dansity. 4An
intarfaca, such as that batusan livar and diaphragw, raeflacis
much zound, while fluld raflazis virtually no sound. Racant
advances hava wmada it possibla to rzcord difiarant levals of
zound in varying shadas of gray, balw2an black and whitz, with
The loud23t sounds batirg tha most whiia, This m2ans That iissuas
of rzlativaly similar, but diffarent, acouslic taulures can ba
portrayed as diffarant shadas of grav. Thus 1t i3 possiblz 1o
difizrantiata suzh l1ssu2s 23 a solid hapatic matastasis from
normal Livar tissuas. Th2 usas of ullrasound 1n liver imaging;
biliary systam a¢aminalion in cas2s of Jaundica; Tha dragiesis of
livarm tusors, ha2palic and abdoninal abscassas, nazpalic cysts, and
vinvl chlorida livar diszas2; tha dalarminalien of livar voluwes;
pancraalic tnvastigalion; and axaminalion of abdominal wassas ara
discussad. (63 Pafs)
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e VINYL CHLORIDE -
( 1%4 AU - Veliman G ; Langa CE (
AD - Wniv, Hzulklinik, Bonn-Vanusbarg, 5300 Bomn, H. Garmany
TI -~ INDUSTRIAL MEDICIME AND VINYL CHLCRIDE.
( SI - ICD3/77/26059 (
50 - Barufsdarwmalosan; 25(2):67-77 1977
LA « GER
AB - Aiter a zhor? revieuw of thz history of soma other sccupational
i diszazes, tha institutions and govarnmant agancias in Wast C

Garmany concarnad with raguialing industrial wmadicine and

occupational hazards arz lisTad. Tha vinvl chloridz (ve) syndrome

is racognizad as an occupalional hazard, and patiants zre

aligibla fer workman's companzation. Diractions for dzaling with (

ve arz daseribad: taaching thz amploveasz the hazards of vc,

critaria for zzlacting naw awploy223, raguler madical

examinations, and recommandations and rules govarning hatard-free
¢ working conditions. MNa2uw products of 2comomic iwportanca sheould be (
examinad carefully bafore being commarcializad., (4 Refs)

195 AU - Anonymous

{ AD - Mo affiliation givan {
' TI - ACRYLOMITRILE LINKED TQ CAMCER IMN MORKERS.
5I =~ NARC/77/05586
S0 - Cham Eng Haws; 55(22):6 1977
i LA - ENG
AB - Duz 1o acrylonitrila's (AN) siruclural siwmilarity to vinvl
chlorida, a study was conductad en 470 AN uorkars at a Taxtila
fibars plant in Camdan, Thare war2 16 casas of cancer rapertad,
all cccurring in workars initiallv axposad to AN during tha C
startup of Tha plant in 1950-52, This praliminary studv do23 not
provida dafinitiva evidanca of tha carcinoganicity of AN in man.
Follow-up studias and invastigations al othar plants are plannad.
(Mo Rafs) (
196 AU - Le= FI ; Harry DS ; Adams WG ; Litchfiald M
AD - Dept. Madicine, Victoria Hosp., Blackpool, England
TI - SCREEMIMNG FCR LIVER DISEASE IH VIHNYL CHLORIDE HCRKERS. K
SI - CARGC/77/C05484
S0 -~ Br J Ind Mad; 34(2):11642-147 1977
LA =~ EMG
| AR - The rasultls of scra2ening for liver disense in workars ewposed to (_
. vinyl chlorida ara presantad. Thare was no signiitcant diffaranca
- in livar functicon t2sts of workars asposaed to vinvl chlorid: as
cowparad o wan tn The sama faclory who uara nol azvposad,
( Howaver, four exposad workers had splanomagaly. (21 Rafs) (‘
.
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Lzonard A ; Oecat G ; Leonard ED ; Lefevre MJ ; Dacuyvper LJ
Micaise C

Lab. Ganatics, Dapt. Radiology, C.E.N.-S.C.K. B 2400 Mol, Balgiun
CYTOGENETIC INVESTIGATIONS ON LYMFHOCYTES FROM WOINERS EXPOSED TO
VINTL CHLCRIDE.

CARC/77/05218

J Toxicol Environ Hzalth; 2(51:1135-1141 1977

ENG

Elzven male workers from Tha palveerization dezpartment of a VC
faclory, saven peoplz auplovad in Tha laberatory e¢7 anothar VC
plant, and tan gonirols frow sulsids the facterv envirenwant were
examined for the prezsnce of chromosome abarrations in bload
lvmphocytas and thasa cylological findings were viaewad in light
of tha occupational and wmedical histories of tha subjacts. Most
of the workers from Tha polymarization dzpartmant had chromosome
anomalies such as fragments, rings, Iranslocatlions, and
dicentrics. Howaver, since thasz ticrkers reczivad frequent
radiograzhs of the hands, fzal, vertabral column and digastive
tract, i1 i3 impossibla To datermine whathar thesz chromascme
angwalias rasult from vinvl chlarida 2wposure or from diagnoslic
exposure Ta tonizing radiations. IT 13 conzludad That thz rizk of
significant incraaszz in chromcsome abarrations dus To
occupational exposure To VO z22ms swall and that prasent werking
conditions in VC plants ara within accaplable safafy limits., (17

€268€1 S®BH
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Raimar BR ; Fraumani JF ; Ozols PF ; Bandar R

Environmental Epidamiology and Mzdicinz Branches, NCI, Bzthasda,
MD 20014

PAHNCREATIC CANCER IM FATHER AND SON (LETTER TQ EDITOR).
CARC/77,C6930

Lancaty 1(8017):911 1977

ENG

Tha occurrencae of a panzrealic Tuwer in successiva genarations is
ragortad. A 63-yr-old chamical workar and his 36-yr-old son boih
davzalopod pancra2alic cancar. Saveral vasrs before ha diad, the
zon workad briafly with his father, and both ware exposad to
vinyl chlorida and othar chamicals. Maithar palient sweokad or had
any condition that predisposes o pancraalic cangar, Tha palients
consunad largr quantitics of piztazhio nutls, and thay may hava
Ina2sted zoma that wara conlaninalod with mycotaxing. Tha
occurrence of this tuwor in suzza2ssiva ganeralions way bz

chancz or ganatic transwissien, Sowe charazterislics of th
zussast an enviromneental influanca. (8 Rafs)
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John JA 5 Smith FA § Leong DK ; Schustz BA

Toxicology Res. lLab. Hzalth Enviromwental Res., Oow Chemical
U.5.A,, Hidland, HI 48640

THE EFFECTS OF MATERMALLY IMHALED VIHYL CHLORIDE OM EMSRYOMAL AMD
FETAL DEVELORMENT INM MICE, RATS, AND RABBITS.

CARC/77/04798

Toxicol Appl Pharmacol; 39(3):497-513 1977

ENG

Groups of mregnant CF-1 mice, Sprague-Dawlay rats and Nau Zealana
white rabbits were exposad lo en almoipharz of gaseous wvinvl
chlorida (VC: mice, 50 or 500 ppm; rats and rabbitss 500 er 2500
ppm) forr 7 hr/day during the pzriod of ma)or organsganesis. Som=z
animals were given 15X ethanol in Thair drinking water, Hatarral
toxicily was observed in all thrae zpecizs. Awong Tha effa=ts
werai a decreasa in maternal gain and in absolute liver wi and an
inzraasa in maternal daaths for mica a2xposed lo 500 ppm VCi a
decrease in maternal wt gain and an increase in liver wl for rats
exposad to 500 and 2500 ppw VC, respactively; and a decreszse in
food consumpTion for all threa spacies (p < 0.05 for all
diffzrances ). VC alone did nol cause consistent sigificant
avpbryonal or faltal toxicity. Som2 dacrease in fa2tal body ut and
cretm-rurp lenglth was cbserved in f2tal mice and rats bul notl n
rakbits. Inhalalion of V€ was rot taratoganic in any of tha
sp2cies al the concentrations tested. Excent for dilated ureters
in littars of rals euposed To 2500 pgm YC, no axternal or soft
tissue anowalies were observed at a sigmificantly higher
incidenca than obsarved 1n the control animals, Examinalicn of
The iatal skeletons showad minor but no wmajor skelatal veariations
in tha VC groups. Ethansl treatwent anhancad matlernal toxicity
morz than embryo Toxicily, (11 Rafs)

Hawell G2 ; Golumbic N

Hatl. Cancar Program, NCI, Bathasda, MD 20016

WHAT YOU CAH DO TO PROTECT YOURSELF AGAINST CANCER.
IC0B/77/20285

AQRH J; 25(5):909-910,912,914,916,%18,922,924 1977

EHG

Tha prevention and early datection and diagnosis of cancer are
discussed. Individuals can maka a significant contributicn to
cancer pravention throuch their d2cizions cbhout life stvla and
thair concarn for the envirorment. Individuals who swoke, are
fragquanlly overevpoied 1o direct sunlight, or are exposed 1o
occupalional carcinogans such as vinyl chloride or x-ray: run an
Incraazad risk of davaloning cancar, Sc1antists estimata thatl
parhros 704 to 204 of all canzzrs zre assoclalad wth
cantar-gauiing elewanls 1n the zavironment and that mest could be
avoidad. Individuals cam incrassa thair chances of datactlirg
early cancar and obltaiming afizeciive Trzatwent by bacomirg zuare
of the zarly signs of cancer and by Raving raqular physical
evamirallions, (2 refis)
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Bomnelon 6 ; Champatier J ; Fournal J ; Guidicalli H ; Lagrand J
Dupra A § Hoszstein H 5 Marty F 5 Pahn H

S2rvice da Chirurgia Vasculairs, C.H.U. dz Grenoble, F 33700 La
Troncha, Franca

ANGIOSARCCMA OF THE LIVER AND PORTAL SCLEROSIS IN VIMNYL CHLORIDE
WORKERS. REFORT OF TWO CASES.

CARC/77/04613

Mouv Prassze Mad; 6(91:1735-742 1977

FRE

A 63~yr-old man davelopad an angiosarcoma of the liver after 12
v occupalional exposura Yo polyvinyl chlorida, Ha entarad the
hospital with acula absdominal pain and hypochromic amemia.
Hapatosplanomagaly and ascitas ware evidant climically and
confirmed by endoscopic and artariograshic studies. Hzpalic
scintigraghy showad a mullilacumar arz2a n2ar tha wmargin of tha
right loba. Laparolomy ravealzd abdominal hamerrhagze and a largz,
hemorrhagic cvst on tha liver. HapatezcTomy and splenzclomy uzre
parformed with immzdiate satisfactory results; howavar, ruptursa
of the esophagzal varicas ¢3 a resull of porTal hypertansicn lad
Te fatal hamorrhagz on tha 16th posteesralive dav. In addition to
angiosarcema of tha right leba of Tha liver, araas of infarcl and
intrahezpatocytic biliary retanticon ware obsarvad in tha lait lcha
al zulepsv. In The sacond case, Tha workar davelepad portal
fibrosis and collaganous sclerosis of tha livar aflar morz than
20 yr 2xposure to polyvinvl c¢chlorida. A splenaclomy was paricrwmed
in 1958 for splencwagaly; thz splean provad to bz inflawmad and
fibrous without avidanca of walignanev. Five yezars later, the
patient was hospitalized for m2lana and found to hava hypochromic
anamia, modarata hepatomagaly, and stenificant 2sophagzal
varices. Al surgary, The liver app2ared to have disseminated
micronodules, bul no tumor uas dataclad. The portal veiln was
fibroszd and a wesenlerico-vana cava anasiormos!s Was performad
with gxcallent postoparativa rosulls. (13 Rafs)

Kav K

Beunt Sinai Sch, Madicina, City Whiv. Mau York, HNau York, HY 10029
CHLOROFCAM TOMICITY (LETTER TO EDITOR).

CARC/ 77704381

Am Ind Hyg Assoc J3 38(2):1A-24-A-25 1977

ENG

Tha author critictzz2s a previous papar that covered tests of
chloraform toxicity ovar 6 wo. ODuring that time, as might be
expaclad from wnat 13 Knowun aboul chanical carcineganasis,
cancers did nol davalon. Thz report is misleading, beczusz tha
quaslicn a3 1o whalhar cancers might Pava davslopad over tha
lengar zvposura piriod usad 1n Tha NCT chleroform t2sts was not
ansuirad. Tha noncarcinonenicitly of chleroforwm in a 6-mo T231 may
ndzad b2 ingonszauzntial 1n cownarizen ulth its carcinoganicily,
a3 was (ha casz2 wilh vinyl ¢chlorida. (0 Rafs)

S268EL S®BH
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Ivametich KM ; Aronson I § Katlz ID

D2pt. Pnysiology Madical Biochamistry, Uhiv. Cape Townm Medical
5¢h.y Cape Toun, South Africa

THE INTERACTION QF VIHYL CHLORIDE WITH RAT HEPATIC MICROSOMAL

CYTOCHTCME P-450 IN VITRO.

CARC/77/04085

Bincham Biophys Ras Communj 74(4):1411-1418 1977
ENG

The interaction of vinyl chlorid2 (VC) in vitro with the
cytochrome P-450 enzyme system of tha hepalic endasplaswmic
reticulum of Long Evans male rals was investigatled. Tha binding
of VC fo cvlochrome P-450 in vitro was siudied spectrally in
miercsomnes from uninduced, 3-mathylcholanthrens (3-MC)=induced,
and phenobarbkital (PB)-Induced rals. VC bound to hapatic
microzomal cytochrome P-450 in all Typas of microsomes, uith
procuction of a type I differanca spacirum. Hanes plols of the
speclral binding of VC to cytochrome P-450 were linear for all
typas of microsomes. VC increasad CO- inhibitable NADPH
consumption by hapatic wicrossomes from induced ratls. Induction by
3-MC did not inzcreaze tha apparent wax velocity wuch above that
cblainad for uninduced migrosomes. However, for PB-induced
microsomes, max velocily was approx fivefold greater than the
apparent max valozitly cblained with uninduced wicrosomes. Tha
effects of inhibitors on the interactlion of VL with cytochrome
P-450 were datermined. SKF 5254 fully 1nhibited the binding of VC
to cytochrcme P-450, but it did notl dacrease the enhancemant of
CO- sansilive NADPH comsumplion bv VC, However, melyrapons did
not significantly inhib1t tha binding of VC to cyvtochrome P-450
but did inhibit the enhancamant of CO- senzitive MADFH
consumption by VC. The influance of incubatlion of hepatlic
wigrosomes from induced rafs with VO on microsomal enzyme levels
was assessed. The levels of cytochromz P-450, cvtochrome bS5, and
MADPH-cytochrome ¢ raductase ware nol altared after incubalion of
hapatic microsomes with either YC, NADPH, or HADH. Cytochrome b5
and HADPH-cytochroma ¢ raduslase ware not arf2ctad after
incubation of h2patlic wicrosomas with VC plus NADPH, but
cvlochroma P-450 was dacreasad., Tha VC-mediatad dacrease in
cytochrowae P-450 tas slight in conmtrol (84) and 3-MC (7X)
microsomes, bul was significant In P8 microsomas (317). In
PB-induced microzomes, microzomal hame was dacreasad by approx
30% of 1he dagrease in cylochrows P-450, Reducaed qlutathionz2 and
CO irhibitad tha VC-madiated dozrease in cvlochrone P-450 in
P3-inducad microsomas by ¢pprox 304 and 807, rasgectively, MADH
supportad the VC-wmedialaed dr2crease 'n cylochrome P-450 by coprox
307 in comparizen ta HADFH. Tha results may provida an
axplanation for the obsarvation Thal prior exposure of laboralory
animals to VC protacts tham against tha toxic effagls of VC, (17
Rafs ]

9Z68€lL SBH




00005835

VIHYL CHLORIDE

PAGE 107

e e ek o o o e e e ke o T W i e B L L L T T Sy P A P ——

204

AU
AD

T1
sI

LA
AB

AU
AD

11
SI
50

LA
AB

-

-

-

1

Hoffmarnn O ; Wynder E

Maylor Dama Inst. for Disease Prevention,, American Health
Foundation, Valhalla, MY, 10595

EMVIRCMMEHNTAL RESPIRATCRY CARCINCGEMESIS.

ICDB/79716167

Am Cham So¢ Mongr Ser; (173):324-365 1976

ENG

Thrae factors are iwplicated in the overall incresase of lung
cancer: lobacco (espacially cigereite smokingl, urban pollution,
and tha emargsnce of n2u indusirial anvirommenls. A review is
presenfed of the relationship of lung and other canzer 1o
tobagco, urban air pollutien, and =xposure to industrial
carcinogans., Topics discussed includs carcinogenic stimuli in
occupational respiralory envirormenls, such as radicactiva
azrosels in mining of radicactiva ores, arsenicals, chromiun in
chromale werkers, nickel and 13 ra2lationship to lung and nasal
cancar, coke oven effluent and its relationship to skin as well
as lung canmcar, chlorowethyl ethars and lung cancer, vinyl
chloride and liver angiosarcoma, the possible carcimoganicity of
nitrosamines, and othar le233 common raspiralory carcincgzns. The
possible role of air pollution on tha induction of reszpiratory
cancar i3 reviewed. Polymuclear zromatic hydrocarbons i1n urban
atmosphere are listed, and their sourcas idantifiad. Indoor
pollution is discussed briefly. Alr pollution is prebably ona
factor unich incraases tha risk of urban populations, espacially
cigaratte smokars, of davaloping lung cancars. Cigaretts smckae,
which is by far tha wos! iwportant single factor contribuiing to
increasad risk of daveloping respiratory tract, especially lung
cancar is discussad. Epidamiological obsarvations are ravieuad.
Tha characteri1stics of lobacco swoke are raviewszd, including
major smoke cowponantis, parlicle sizes in smoke, Temperaiure
reached in tha burning cone, and pH of the swoke. Studies dzaling
with exparimental tobacco carcinoganesis arz briefly ravizwed,
and the identificalion of carcinogens in thz gas and particulate
phases of smoke are outlined. Sowz experimental approachss for
the reduction of tumoriganicity of cigaretls zwoke are discussed.
(148 Rafz3)

Bartsch H

Unitl of Chewmical Carcinogenesis, Intarnational Agency for
Rasearch on Cancer, 150 cours Albar{ Thomas, 69003 Lvon Francs.
MUTAGEHICITY TESTS IN CHEMICAL CARCIMCGEMESIS.

CARC/78701571

Environueental Pallution and Carcinogenic Risks. Lyon,
Intarnalional Agqency for Rasearch on Cancer, IARC Scientific
Publicaticens Ho 13, IMSERM Sywposta Sarias, vol. 52, 1976.

ENG

Tha uza of wmutamenicity tests in thaz assesament of chemical
carcinoganiclly 13 aisassad. Tha validily of this application is
damonitraled with tha vinuel chlorida axperinzals 1n rats, wmica,
humen livar, and Salworella typhimurtum and tha M-nitlrozenins
actlivitias in ratls, huwan livaer, and 5. typhimurtun. The
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usafulness of mutagenicity lests in predicting possible
carcinogenic effecls of chemicals in manm iz valid only if the
short~term biosssay is corrchorated by data from long-terw tests
in expzrimental animals and is then takem togathar with
epidamiolegic studies. Mutagenmicity tasts, therefore, althougn
effactive in predicling Th2 carcinoganic polential of chenmicals,
arg not able to indicate organ and species spacificity of the
carcinogenic activily of the chamical o~ cerrelate mulagzanic
potancy with carcinogznic potency. (50 Rafs)

Henschler O ; Bonse G ; Greim H

CARCINOGENIC POTENTIAL OF CHLORIMATED ETHYLENZS. TENTATIVE
MJILECULAR RULES.

CARC/T77/07537

Environmantal Pollution and Carcinegenic Risks. Lyvor,
Intarnational Agency for Raszarch on Cancar, IARC Scientific
Publications Mo 13, IMNSERM Sywposia Saries, Vol. 52, 1976.

ENG

The machanisms of biocaclivation and the wmutagznic aclivity of the
chlorinatad athvlenas we2re siudizd with a short-t2rm in vilro
sysTem using melabolic actlivaling liver microsomal enzymes.
Chlorinated ethylenes ware activated in wammalian melabolism to
oxiranes. Asymmetlric chlorine substitutien of the ethylenzs and
oxirenas rendarad tha wmolaculas unstabla and mutagenic. Vinvl
chloride was the most aglive; Irichlerzathylene and vinylidana
chloride ware Tar less aclive bul still signmificantly so.
Chlorinatad ethylenzs metabolizad via symmeiric cxiranas
(tatrachlorozthvlan2, cis- and trans-1.2+-dichloro2thylane) uere
relatively stable, and wazre nol mutaganic. It was conmcludad that
nutagenic activily and possibla carcinaganic potential uere
ralalad diractly to oxirane sicbility. {13 Rafs)

Lauther PJ § Haller RE

COAL FIRES, IHDUSTRIAL EMISSIONS AMD MOTOR VEHICLES AS SQURCES OF
ENYIRCHNENTAL CARCINOGEMS.

CARC/77/07533

Ermvirormantal Pollution and Carcinogenic Risks. Lvom,
Intarnational Agancy for Research on Cancer, IARC Scientific
Publications No 13, INSERM Sympecsia Saries, Vol. 52, 1976.

ENG

Tha rural/urban differenca in tha concentrations of
baenzolalpyrena was for many years thought to b2 a notable factor
In The occurrence of lung cancari but now that Industrial
emisiions and domaslic smoka have been controlled considerably in
Grzal Britain, tha concantraticn of benzo(alpyrane in thz urban
anvironrant has bz raduced by a faclor of tan. In additien,
Traffic contribulicn o th2 barzol(alpvranz leval, although
varisale, 13 swall tn Grzat Erviain, Corralalions with a
raduction in lung camczr are not vael possible, partly bacau
recent cancars could hava bazan 1nduced by tha forwmar high
and sacauze th2 effaci of cigarz2ile swoking 15 nou Xnoun
important a2tiological 7azler 1n lung cancer. 0f olhar possib
carcinagzntc watzrtals disparsad into tha envirenmant, asbas

v
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has undergons the most investigalion. The established association
balwzen azbestos and lung cancer and pleural wzsothelioma is
predominantly occupatiomal; thus tha ganeral public is at very
low rizk, Similarly, many metals 1n trace amounts, eq, nickel,
chromium, baryllium and vinyl chlorids monowmer, are suspectad of
being occuzational carcinegans. Careful menitoring of urben air
is advisable whan investigaling possible etiologies of lung
cancers. (37 Rafs)

Antuziler H

Univarsitat Dusseldorf, Dusseldorf, W. Garmany

STUDIES ON THE METABOLISM OF VINYL CHLCRIDE.

CARC/77/076435

Environ Hzalth Perspect; 17:217-219 1976

ENG

Current idz2as concarning tha matabolism of vinyl chloride (VC) in
mica and in humans ara discussed. It i3 believad that VC is fiest
metabolizad by oxidases to chloroathylane oxid2, a strong
nutagan., Soonlaneous conversion to chloroacalaldahvde (CA)
followsi CA may ba mutagzniz and carcinoganie. Dahydroganation of
CA leads 1o chloroacetic acid (CAA), a substance of knoun
toxicity but unknoun wutagsmicity., Conjugalion of CAA with
glutathione leads to tha formation of tha prinzipal urinary
metabolites of VC; namaly S-carboxymethyleystzine and
thiodiacetic acid. CAA may also b2 converted, via glycolic acid,
to oxalic acid. (13 Rafs)

Wolff MS

Envirormental Sciences Lab., Dept Comwunity Madicina, Houmt Sinal
Sch. Madicine, City Wiv., Naw York, Mzu York, NY 10029

EVIDENCE FOQR EXISTENCE IM HUMAN TISSUSS OF MONOMERS FOR PLASTICS
AHD RUDBER HANUFACTURE.

CARC/77/07281

Environ Heallh Perspect; 17:183-187 1776

ENG

Discussion is made of the storage in fal of lipophilic substances
such a3 ODT, polychlorinated biphanvls, tetrachloroathylene, and
Trichleroathylens, which are chamically similer to many
industrially-uzed monomers, plus siyrenma, acrylamida, and vinyl
chloride. Data on tha uplake, matabolism, storage, and excrelion
of these substancaes In humans are providad uhan avallable., The
storag2 and rewoval of lipophilic =zubslances from fal tissuas
dapand on fat solubility, volatility, and matsbolizm, Styremz i3
vary zoluble in blood and fat: follewing exposura at 100 poa,
blood lovals of 0.2-15 ppm sivrenz have bazn dalarmined. Tha
urinary and breath half-livas of styrana m2labolitas and slyrane,
respaztively, ara about 8 hr and 1-3 hr, respacziively. Daleclable
lavals of styrena wera zrasant in the fat of siyrane workers
grealar than 2 days following exposurz, a wuch longar pariod than
that over unich styrenz could ba datactad in th2 braath of p2opnle
avparinentally exposad to 100 ppm styrena for suslained pariods.
(28 Rafs)
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Maltoni C

OCCUPATIOHAL CHEMICAL CARCINOGEMESIS: NEW FACTS, PRICORITIES AND
PERSPECTIVES.

CARC/77/706880

Environmental Pollution and Carcinogenic Risks. Lvom,
International Agancy for Rasearch on Cancaer, IARC Scientific
Publications Mo 13, INSERM Sywposia Serias, vol, 52, 1976.

ENG

The resulls of experiments on the carcinoganicily of vinyl
chloride (VC) are presanted in 18 tables a3 part of a paper
calling for a more active approzch to the problem of
environmantal oncoganesis. VC was inhaled al dosss from 30,000
ppm 1o 1 ppm for 4 hr/day, & davs/uk for 52 WK by rals
(Sprague-Daulay, Habster), mice (Swiss), and hamsters (Chinese);
50 ppm tas The dividing dose in carcinogenic potential, and a
variaty of cancers rasulied frow the higher dosagas. VC was also
administared by inhalation at 10,000 ppwn and 6,000 ppw, & he/day
for 1 wk. The resulling cancers were monitored in the animals and
thair offsprings. In addition, VC was ingested at 50.00, 16.65,
end 3.33 wg/g body weight, onca daily, 4-5 davs/uk Tor 52 wk;
liver angiosarcomas were the predominant resulting neoplasms.
Lowzr dozagas of 1, 0.3, and 0.03 mg/g body weight produced no
tumnors. Subculaneous administration into rats of 30 wg of
compound in 1 ¢c of watar of chromite, neochromium, chromium
allumen, lend chromatle, molybdanum oranga, cadmium sulphida, iron
oxida, zing chromate, and titanium oxide resulted in
rhabdomyosarcomas and fibrosarcomas in all cases but chronite,
iron oxidz (red), titanium oxida, and Zinc chromate. Adriamycine
was tasted in rats by s¢ injaction of 2 mg 1In 1 cc olive oil.
Tumors rasulted in 357 of femalas and 30X of males aftler an
aversge latznev of 31-32 wk. Plans of exparimants to test the
oncological effectivenass of slvrine, vinvlidane chloride, and
acrylonitrile are also given in Tabular form. (14 Refs)

Winzll M ; Holwberg B i Kronavi T

Sactlicn Occupalional Toxicology, Dept. Occupational Madicine,
Matl. Boaard Occupational Safety and Ha2alth, $-100 26 Stockholm,
Suedan

BIOLCSICAL EFFECTS OF VIMYL CHLORIDE: AN EXPERIMENTAL STUDY.
CARC/77/056811

Enviren Haalth Parspacty 17:211-216 1576

ENG

Liver damagz caused by the evposure of albino HHRI mice to
atwospheric vinyl chlorida (VL) was aisessad by estimaling the
plasma activitias of alkaline phosphatasza (AP}, tha
transaninases, and lacTale dahvdrogznasa (LBH). Thrae groups of
24 mice each were exposed by i1nhalalion for 6 hr/day, 5 days/uk,
to 80 ppm (52 wX) or 500 ppm VC (26 wXk), or to air only
{controls). Th2 animals were also autornsiad, and the lissue
pathology was sTudied, Liver danaga was indicalad by a
sigmificant increaze in tolal LOH lavels aitar aboul 40 wi. Afler
46 1%, total LDH levels uere 1ncreazaed zhout 2.5-fold following
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exposure to 500 ppm. A significant shift in the LDH isoenzyme
profile to the M form also occurrad. There was no corresponding
elevation in transaminase activities, which might have sarvad as
an altarnative Indication of - liver injury. AP activities also
increasad afler aboul 40 X! at this time lavels were elavated
307-40% and 504-60% following exposure to 50 and 500 ppm VC,
respactively. This elevation could indicate lesions in the
hepatsbiliary fract. Upon autopsy 12 wmo after the start of
exposure, no control mice had any lung adanomas or
hamangiozarcomas, and 24 wica exposad to 24 ppwm VC had lung

adznowas and 8 had hemangiosarcomas. (30 Rafs)

Bartsch H ; Halaveille C ; Barbin A ; Bresil H ; Towatis L
MonTesano R

International Agency Res. Cancer, Unitl Chemical Carcimegenesis,
69008, Lyon. Franze

MUTAGENICITY AMD HETABOLISH OF VINYL CHLORIDE AND RELATED
COMPOUNDS.

CARC/77/06804

Ernviron Haalinh Parspect; 17:193-1%8 1976

ENG

Txperimental data comcerning the metabolism and mutaganicity of
vinyl chlorida (VC) and related compeunds ara reviewed. Tha data
suggast that the bieclogical effects of VC arz related 1o itls
convariion by migcrosomal enzymzs into chamically reactive
alkylatling agents thatl can bind covalently to various cellular
macromolecules. The wutaganicily of VC to Salwonella typhimurium
strain TAL530, which is ravertad to his+ by singls base~pair
substitutions, tias increased 28-fold after evposure 1o an
atmosphare of 204 VC (volume/volumz) in air, Hepalic microsomal
mived function oxidazes from rats, mica, and huwans were =gually
effactive I1n transforming VC into alkylating agents {n viiro. Tuo
of tha products of reaction with tha wmicrozomal enmzyme sysiem,
chloroathylene oxide and 2-chloroscetaldehyda, damonstratsd
potent mutagqanicity in microorganisws and Chinzs2 hamstar V79
calls. (31 Rafs)

Byren D 3 Engholm G ; Englund A ; Hasterholm P

Kema Mord, 85013 Sundsvall, Suzaden

MORTALITY AND CANCER MORBIDITY IN A GROUP OF SWEDISH VCHM AND PCV
PRODUCTION WORKERS.

CARC/77/7067932
Environ Hzaltlh Parspect;: 17:167-170 1976
EHG )

Hortality and canzer worbidity data are presented from studies of
750 workars emplovad in a Suedizh vinyl chlorida (VC I /polvivinyl
chlorida) plant since 1940, Cbsarved/evpaclad daaths from various
causes wered 2/70.33 (brain canzer), 3/1.78 (lung cancer), 4/0.97
(cancer of liver/pancrazs, ircluding 2 angiozarconasz of tha
Liver), 28/18.26 (tolal circulatory dizease), 6/3.02
(cerzbrovascular dizz2azal, 15/9.15 (mvocardial infarction), and
5/1.43 (carzbral heworrnage), Obszrved/expaciad morbidilies were!
3/1.30 (lung cancer) and 2/0.48 (zancar of liver/pancreas). The

1e68€l SBH
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excess of cancars of the liver/pancreas increased with latemcy
tTimz (time batwsan first employwmant and end of follow-up). Tha
possible etiology of thz cardiovascular deaths is discussed. (7
Rafs)

Gokzl JM ; Liebzzeit E 5 Edar H

Pathologizchas Inztitut dar Univarsitat, Thalkirchner Str, 36,
D-8000 Munchan 2, Fadaral Rapublic of Garmany

HEMANGIOSARCOMA AHD HEPATGCELLULAR CARCINOMA OF THE LIVER
FOLLCHING VINYL CHLORIDE EXPOSURE A RZPORT OF TWO CASES.
IC0B/77/710635

Virchou Arch Pathol Anat Histol; 372(31:195-203 1976

ENG

A report i3 given of tha c¢linical and autopsy findings of ifwo men
who died from malignant liver nzoplasm following occcuvational
exposure 1o vinyl chlorida. Tha firzl palient was a 44%-vazar-old
man With an hawmanglozarcoma of tha liver, the sacond patient a
67-yvzar-old wman with an hepatocellular carcinowma. So far an
nepatocallular carcinoma duz 1o vinyl chloride has not yatl baen
ebsarvad inm man. Ils ococurrence, houwavar, has baan suglasled
irem tha r23ults of antwal 2xperinaents., Thz comaction of
hepatocellular carcimoma with exposurz2 to vinyl chlorida s
discuszed. (Author Abslract)

Lopriena N ; Abbondandolo A ; Raralz R ; Baroncelli § ; Bonatti S
Bronz2tti 6 ; Cameallini A § Corsy € 5 Corti G ;3 Frecza D
Laporini C 3 Hazoascaro A 3 Miert R 5 Rosellini D 5 Rossi AH
Leboratorio di Mulagenasi 2 Diffaranziamsento, CNR e Istiluto di
Ganztica d21la Umivarsita, Piza, Italv

MUTAGENICITY OF IMDUSTRIAL COHFQUND: VIMYL CHLORIDE, STYRENE AMND
THEIR POSSIDLE HETADBOLITES (HIETING ARSTRACT).

ICDD/77/710295

Third Intermnational Svaposium On Oz2taction And Prevention OfF
Cancar. 1976.

ENG

It has baen proposad that mutagznicity Tests are at the present
the most appropriata for the prescresning of substances for
poisible carcinoganic activity, It is thzrefore interesting to
davalop biological amalyses to assess the mutaganic actlivity of
Toxic 1ndustrial compounds already known as human carcinogens or
theza compounds under suspicicn. In our analyses wa have asplied
wulamantctty wmathodolegias in tha stugy of vinyl chleride (human
carcinazan) and to siyranz {undar carcineganic cnalysis at tha
prazent): the samz analvsas hava baan eppliad also to thair
pazzibla matabolitas (2-chlarcathvliona oxid2, 2-chloroathamol.s
T-chloreazetaldshydz, and sluranz ovida) in ordar to corralala
Tha warmalian wmatabolic fala of the corpounds with their
bioloaltcal activiiy. Tha coupocunds hava bean studied by weans of
Livar wmieroazomal assay and host madialzd assay (mice), emnloying
as a 1231 organism th2 yeast 5§ powb2 and S. c2ravizize on which
tha induction of ga2n2-mutatiens and of gana~convarsions has b2an
snalyzad.  Preliminary evparimenls hava bazn dongz also with
sowalic mammalian calls (V79 chinesz hawilar), on unich tha




AD

TI

SI
S0

LA
AB

AU
AD

TI

SI
S0
LA
AB

£€68€1 SBH

00005341 PAGE 113

VINYL CHLORIDE

A o o L TE 8 A BB Ak b ot N TR A A e A A =

induction of B-azaguaninz rasistant clon2s has bzan assessad.
From our analysas it has bean found that vinvyl chlorids is
wutaganie in tha prasence of livar micrezomal preparations (in
vitro) or in the host mediated assay (in vivo). (Author Abstract)

Bamerjee 5 3 Van Duuren BL

Laboratory of Organic Chemistry & Carcinoganesis, Institule of
Environmantal Madicina, Hau York Universily Madical Center, New
York, N.Y. U.S.A,

INTERACTION BETUEEN TRICHLORQETHYLEME AHO HEPATIC EMDOPLASHIC
RETICULUM (MEETIKG ABSTRACT).

ICD3/77/10279

Third Intarnaticnal Symposium On Detaclion And Preventionm OF
Cancar., 1976.

ENG

Trichleroathylene (TCE) is a structural analog of vinyl chloride,
which is known To induce angiosarcoma of tThe liver in rodents and
is also a human carcinogen. TCE is a widaly usad organic solvant
in industry and has also b2an used for wanmy vaars as an
anasthatic. W2 predictad rzcently that TCE is likely to bz
carcinoganic and that its epoxide prcbably is tha activated
carcinoganic intermadiale. Subsazquantly, tha Nalional Cancer
Instituta reportad that TCE inducas hzpalocellular carcincoma and
other tfuwors in B6C3Fl hvbrid micz. TCE epoxide is expactad to bhe
highly reactive Teuard cellular nuglesphilas, eg protains and
nuclaic acids. Hance, The wicrosomal malabolism of TCE and its
covalant binding to wmicrosomal prolein was examinad., Rat liver
microsomas tare incubated in vitro with *#14C-TCE. The rasulis
showad that TCE binds covalantly to microsomal protain sinca
extensiva organic extractions and proncss digastion do not
diszociate The TCE-protain cewplex. Tha binding was decreasad by
7+8-canzoflavon2, blocked by SXF-525A and enhanced by
infraparitonzal adwinistration of phancbarbital. Tha possibility
that TCE cpoxida, once formad, could b2 convartad to
ualar-zoluble products through enzywatlic hvdrolvsis by epoxida
hydrazz was also investigatad., Addition of 3,3,3-irichloro
propang oxide, a polant inhibilor of epoxida hydrasa to tha
inctbation svstem markedly enhancad tha binding of TCE. Thase
chsarvations supporl tha viaw that TCE 15 wmatlcbolizad 1o 1ts
apoxida, which is most likaly i1nvelvad in TCE carcinoganesis and
toxicity. (Author Abstract)

Aramha GV ; Gold J ; Grage TB

Univarsity of Minnesota Hozpitals, Dazpariment of Surgary, P.O,
Bax 90, Minnaapolis 1 55455,

HEMANGIOSARCOMA OF THE SPLEEM: REPORT OF A CASE AND REVIEW OF
FREVICUSLY RPEPORTED CASES,

ICODB/77/0464781

J Surg Oncoli 8(6):481-487 1976

ENG

Snlenic hamangiosarcomas are rare tuwors, usually discovared at
sulogsy. In a fauw instances thz diagnosts was mad2 premorian, at
Tha Tima of splamaclowy for spenlan2sus ruptura. Tha fumors
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usually present with abdominal pain, l2ft upper quadrant mass and
tandarnass, and occasionally with a microangicpathic lypz of
anzmia. Tha histoganesis of the tumwor i3 in disputz., Soma
authors fael that they ara dageneralions of hamangiomas., Others
fazl that they arisz d2 movo in tha splean. Thera is no provan
azszociation of thorotrast administralion or vinyl chloridz
exposurz 1o tha davalopmwent of hamangioszrcomas in tha splzen.
Thz progroszis of the tumor is uniformly poor and most of tha
patients zurviving laparolomy hava 7allecuad a uniformly fatal
clinical course., In a faw cazz2s tra2aled wiTh chemotherzpy there
has baan no evidence of clinical banafit. Tha case rzport in
this article prasantad uith essantially all tha featuras
enumeratad above. (Author Abitract)

Whalan JG ; Crazch J ; Tamburro CH

Bigest Dis and Hulri S2ct and Cancar Cir, Univ Louisville, Sch
Mad, Louiswville, KY 40201

FRIMARY LIVER CARCER DETECTIOH IN VINYL CHLORIDE WORKERS
(MEETING ABSTRACT).

1CDB/77/045245

Third Intarnational Sywposium On Dalaction And Prevention OF
Cancar. 1976,

ENG

Thz recant discovary of hepatic angiosarcoma in vinyl chlerids
polymarization workars led to a wmadical screaning program which
utilized radioisolepic zcamning a3 a priwary scraening procedure
among asymplomatic workers. Hina hundrad emploveas undaruent
madical axamination, biochemical blood studiazs and **9%uTe
hapalic scamming. Sixly-six of thasz amployzes had hepatic
anglographic studies and hepatic biopsy. Thirty five ware
studied kacause of pathological abrmorwalities on liver scan and
30 bacause of biochamical abnorwalities with norwal scans. Thirty
ona percant of thosz with abnormal liver scans had angiographic
lesions. Fiva had angiosarcoma, 2 of uhom had no biachamical
sbnormalilies at tha tima thair scan indicalad a lasion presant.
Four had cirrhosiz and 2 paliosis hapatis. 07 thz 31 swploavaes
With norwal scar, only 7¥ (2) had angrographic lesionzi both had
paliozis hepatis. HWithin one year, onz davelopad a positiva
livar scan associaled with thz prograssion of nis peliosis
hopatlis and tha davaelopmant of hapatic arterialportal vansus
shunts. Tha wajorily of those with pesitive livar scans without
anqiographiz lasions did hava significant histological dizzasa
inzluding portal frbrosis, granulematosiz and faliy
melanorphosts. In contrasl, only mingr nonso2c)fic histological
zhriormalities ware found in those with mormal scans and nazaliva
angicgraphic studias, Thasae data illustrated tha effaclivanmass of
Thz liver scan a3z a primary scrasning procadura both by 113 2arly
dalectlion of hepatic tumors and i{s low 'ncidancz of falsa
positivity (lass than 3%41 in this conor! of agsywplomatlic vinyl
chlorids polymerization workers. In azdition, vascular
abmormalitias zuch 23 pelicsts hapatis, possibly a pre-malignant
lazion, may alzo bz datacled 1n the absaznce of biochamical
abnormalitias. (Author Abslract)

(
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219 AU Laumbach AD 3} Wong JL ;3 Streips UN

AD D2pt Microbiol and Imwmunol, Szh Mad, D2pt Chem, Univ Louisville,
Louizvilla, KY 40201

TI STUDIES O THE MUTAGENICITY OF VINYL CHLORIDE METABOLITES AMD
RELATED COMPOUNDS (MEETING ASSTRACT).

SI ICDB/77/03930

S0 Third Intarnational Symposzium On Datection And Prevention Of
Cancar. 1976.
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AB Thz mutaganic polential of sevaral purified matabolites of vinyl

AU
AD
TI

51
S0

LA
AB

SE68EL SBH

chloridz monomar (VCM) was dztzarminad by utilizing bactertal
assay mathods, First, a praliminary scrzan, the repair aszay,
using DHA repair daficien? muTanls of Bacillus subtilis usas
parformad, then the cowpounds wzre taslad aquantlitativaly for
wutagenicity with Salwonalla typhimurium LT-2 sirains obtainaed
from B M Aues.  Frow all tha Taslad compounds tha folleouing ware
found to bz wmutagenic in the baclzrial assays: chlorooxiranz
{chlorcethylenzoxid2), chloroacataldzhyde, chloroacelaldzshydz
hydrate, chloroacalaldzhyda dimar hydrale, and chloroacetaldzhyde
trimer. In z2dditional apichlerchydrin (1-chloro-2,3
epoxypropanz), a relatad compound 1o chlorocoxirana, was waakly
mutaganic in our assays. All of the above compounds spacifically
revartad tha Salmonalla tastar strain TA 100, indicatling base
palr substitution typa of wutalions. A recoubinalion reparr
daficiant strain of B subtilis, NC-1, was spacifically inhibited
in grouth by tha VCM matabolitas. Howaver, sevaral excision
rapair deficient strains and tha wild Type (repalr-positivea)
sirain wsre ralatively unaffactad. Thasa exparimanls suggast
that VCH matzbelitas elicit recowbination repair, an error prone
process, for correction of damagz. apichlorohvdrin was not
reaclive in thase exparimenis, Indicaling that elther
epichlorehydrin-induced lesions or thz repair of thase lesicns
differ from those caused by VCH metabolites. (Author Absilract)

Garro AJ ;5 Guttanplan JB 3 Hilvy P

Mt. Sinai Sch Mad, MY, HY 10029

VINYL CHLCRIDE DEPEMDEMT MUTAGEMESIS: EFFECTS OF LIVER EXTRACTS
AMD A FRLCE PADICAL GEMERATING SYSTEM (MEETING ABGTRACT).
ICDB/77/03379

Third Intzrnational Symposium On Datection And Pravention 0F
Canzar, 1976.

ENG

The relationship betuaan vinyl chlorid2 (VC) dependant
mutaganasis and metabolic activation of VC by hepalic extracts
Las examined. VC it-=alf was obsarvad To bz multazanic for
Salmonzlla typhimurium and wutazzn231s was enhanced by Tha
pressnca of wousza or ral liver aviracts. Tha exiracts pranared
from mic2 pratraatad aithar with YC or the wicroiowmal enzyma
Inducer, Arozler 12564, did not preduca any greatar stimulalicon of
VC dapandant mulaganasis thanm exlracls from unireatad animals,
Thes2 zam2 2wtracls, howaver, diffzred markedly 1n thair capacity
To stimulate tha mulagenic activity of dimaThylnitlrosaminz, a
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compound which is converted to a mutagan by an HADPH-dzpendant
microsomal mixad function oxidaze. In contrast to whatl was szaan
with dimethylnitrozamina, tha stinmuvlatory aifzct of the liver
extracts on VC medialad mutaganzsis did notl requira NADPH and was
s1ill avidant in liver 2xtrazts in which tha microsomal wixad
funclion oxidaz2 had ba2an haat inactivatad. Sinca VC polywmzrizas
by a fr22 radical reaclion machanian and sinca iree radicals are
known To b2 mutaganic, the possibility that a free radical
genarating system would stimulate VC d2pandant mulaganasis was
examinad, Frea radicals ware genzrated by photo-axcitalion of
riboflavin and i1 was obsarved that this systlem did stinulale the
mutaganic activity of VC. W2 have concludad that thz wmulzganic
aff2et of VC may involve a frzz radical procass and that tha
stimulatory effact of livar exiracis wmay nol ba duz 1o enzywalic
activalion of VC by a wmicrosomal wixed funclicn oxidasa. (Aulhor
Assiract)

Anderson HA ; Snyder J 5 Lilis R ; S2likoff 1)

M1, Sinai Szh Mad, HY, NY 10029

LEVELS OF CSA AMCHMSG VINYL CHLORIDE AND POLYVINYL CHLCRIDE EXPOSED
VORKERS (MZETING ABSTRACT).

ICDB/77/03873

Third International Symposium On Datzction And Prevention OF
Cancar. 1976.

ENG

In 1965, tha term carcinosmbryonic antigan (CEA) was first used
to describa an antigan found in exlracts of fetal gut and
carcinoma of ths digestive tract. Tha refinament of a rapid,
highly sensitiva radiolmmunoassay for tha dateclicn of tThis
antigan has wads tha tast available for use on a larger scale.
CEA was initially f2lt to b2 spezific for entodarwmally darived
Tumors, Howlavar, furthar studies hava dascribod significant CEA
e2lavations in other malignaneias and in some non-malignant
Inflammatory disordars. Cigaratl2 smoking has also baan
damonsliratad to have an affact on tha CEA titar. Rather than
Tumor zpacificity, CEA titers lassz than 20 ng/ml are now 7elt to
raflact active diszas2 processas, both walignant and
nonmalignant. Titars abova 20 n3/wl are wore indicative of an
oceult malignancy. HWhathar individuals with CEA Titers lass than
20 ngs/ml are at highar risk of davaloping a malignant diszase has
not besn adaguataly esvaluatad. W2 ar2 avaluating ths use of the
CEA titer as a possiblze mathod of 1dantifying spacific
Individuals al high rizk 1n oceugational groups already Knoun lo
hava an 1meraasad risk of da2valeoing walignancias. One such group
has baan vinyl chloride and poluvinul chloride evposed uorkars.
H2 hava avewminad 1,177 workars frowm thraa VC/PVYC polymerization
plants and 254 wariars frowm a PVC axlrusilon plant wanufaziuring
PVC Taxtile lezathar, obtaining raspaclivaly 1160 and 253 CEA
Titars. Aftar rawoving tha conisunding 2ffacts of past wadical
illrnzizes, cigaratia and aleohol uza, tha distribulion of CEA
Titzers awong Tha palveerizalion warkars was signiflcantly
diffarent from the exlruzlon grous and an unzkposad ¢owparizsn
group. Tha exlrusion group was nol significantly different from
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tha unexposad group., CEA titers also correlaied well with other
VC/PVC related changas such as liver chemizlery abnorwalities and
hepalo~splanowegally. Our invastigation damonstratas thaf
occupational axposures in VC/PVC polymzrizatlion planls ¢an cause
elevations in tha CEA liters of oTherwise h2althy i1ndividuals.
Tha exposuras axpariancad by the exlrusion worrkars did nol appear
to have a similar effact on tha CEA titaer distribution.
Prospaclive follow-up is necaessary baforz conclusiens can be
dratn concarning tha relative haalth risks of these two
occupational groups amd the uzafulnass of the CEA tiler as an
indication of possibla increased risk. (Author Absiract)

Espinosa E
Univ Louisville, Sch Had, Louisvilla, KY 40202
IMMUNOPATHOLOGIC OSSERVATIONS IN LIVER AMGIOSARCOMA (MEETIHG
ABSTRACT) .,
IC0B/77/03872
Third Int2rnalional Sywpozium On Datection And Prevenlion Of
Cancar. 1976,
ENS
Tue patiants with liver angiosarcoma and T2n with liver
dysfunction with fibrosis, all with hiztortes of industrial vinyl
chloride axposure, wara tested for anlti-tissue serum antibodies
and for circulaling tissue antigans associated with livar damage.
Tumor-assaciatzd antigans and bound iwmunoglobulins warz
szarchad for in th2 angiosarcomatous lissua. No significant
lavels of saruwm autoantibodizs to nuglai, mitochondria, smeooth
muscle, othar normal human and rat tissus cowponantz, and livar
tissu2 from rats intoxicated with vinyl chloride could ba
damonstrated by indirect immunofluorescancz. Liver-damasz-relaled
circulating tissuz antigans, with or without liver spacificity,
wara not datected. Immunoglecbulin G was found bound 1o
angiosarcomalous tissua bul not To adjazent liver lissuz or to
liver tissua from mormal controls. AnTigenic analysis of
angiosarcomalous tissua by immunodiffusion using
anti-angiosarcoma rabbil serum revaaled an antigan in
angiozarcoma notl datected in normal liver bul found to be present
in normal spleen and lung. This antigsn was susczaalible 1o
Pronasa and trypsin, ralatively therwolzbilz, affazted by acid
pH, and pracipitated at 20 to 30/ saturated ammonium sulfate and
al 50 1o 707 2thanol concantration. In gconzlusion naither
anTi-tissue anlibodies nor circulating tissue antigans associated
with liver damaga ware datectsd in palients with livar
anglozarcoma or othar livar abnormalitias ralatad to vingl
chlerida auposura. In angloszarcomalous {issuz, bound
fumunoglobulin 6 and an antigzn not datacted in norwal liver ware
damonsiraltad, (Aulnor Absiract)

LE68EL SBH
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Kupehzlla CE § Tamburro CH
Wiv Leuisville, Ltouisville, KY 40203
URINARY AHD TISSUE GLYCOSAHINIGLYCAN PATTERMS IN AMGIOSARCCMA AND
OTHER VINYL-CHLORIDE-EXPOSURE-ASSCCIATED LIVER IMJURY (MEZETING
ASSTRACT).
ICC3/77/03871
Tnird Intarnaticnal Sywposium On Dateclion And Prevention OF
Cancar. 1976,
ENG
Both the presance of certain cancaers and disordars of comnaclive
Tissua malabolism are accompanied by alteraiions 1n urinary
glycosaninoglycan pattarni. Bazauzz both fibresis and
angiosarcoma of tha liver hava baan comnzciad lo vinyl chlorids
exposure, w2 evaluatad glycosaminoglycan pattarns associatad with
vinyl chlorida injury to assass the uszfulnazs of tha pallarns in
early d2tection, Urinas from Fifly paliznis ware analyzad for
glycozaminoglycans. Thasza includad fuo angiosarcomas, ten cases
of vinyl-chloridz, work-ralatad, livar injury othar than
angiozarcoma, and cas2s of hapatitis, cirrhosis, olhar cancars,
matabolic disordzrs of the livar, and nzrmal controls. Examinad
both histochamically and biochamically for glycosaminoglycans
uzre livar tissus sawples including Two liver angilosarcomas--both
tumer tissus and non-tumor tissus<-fiva wmorwal livars, and tuwo
cirrhotic livars. Tha urine of patients with vinvl
chloridz-associatad liver injury othar than anglosarcoma
exhibiled a characleristic shift toward tha chondroitlin sulfates,
Tissuz analysis revaaled up to four-fold graatar concantralions
of hvalurenic acid and hazparin 1n tumor tissuaz than in adjaczant
ron=Tumor Tissu2., Angiosarcomatous livars exhibitad greatar
concantrations of glycosaminoglyecans than warz found in nermal
livars. Biochamical rasulls confirmad histlochamical studias.
One patient whoze urinary glycozaminoglycan sxcretion paltarns
were fTollowsd for a tuwo-u2ek pariod prisr lo dzath from livar
failure 2vhibited a pulse of glycosaminoglycan excration peaking
ten davs prlor 1o death, Savaral of thase observations appzar o
have diagnestic significancz. (Author AbsTract)

Tamburro CH ; Kupchalla CE ; Greznbarg R

Cancar Clrr, Univ Louisville, Sch Ma2d, Loizville, KY 40202
FROSPECTIVE MEDICAL SURVEILLANCE FPCGRAM FCR DETECTION AND
FREVENTION OF INDUSTRIALLY RELATED CAHCER (MCEETING ABSTRACTI.
1C0Q/77/02870

Third InTarnational Svwpaosium On Detection And Pravention 0f
Cancar. 1976,

EM

tost industry relalad cancers hava baz2n recognized
ratrospactivaly as 1llustratad by vinvl chloride (VC) induced
nepalic anglesarcona. Tha dizgovary of this rarz livar canzar
among VO polymerization workers lad o thz davalopmant of a
prozpactive industrial madical surveillanca cancar contrel
program. Tnis proaras 13 da2ztanad 1o 1dantify, al Thz2 earliast
possibla tinz, potaniizlly harwiul chanicals and to reduca
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expozure related injuries. This is being accomplishad by an
early 2valuatien system realating exposure to screening studies.
Scrzaning and dztection matheds includs biochamical,
radislogical, radioisolopic and immunological ztudias. Thase are
applied to all mambars of tha high risk populatien in, as Tar as
possible, an aconomical, safe and eff2clive wathod and without
significant intarferance with industirial function or ewployment
of workars., This prololype program includas a data bank for
ongoing systematic collection and evaluation of all data
obtainad; it is appliable To any industrial cowplex utilizing
polaentially carcinoganic chamicals. Tha data bank includas an
early warning system, an axposure indax svslawm and an
epidzmiological program, Alse includzad iz a concomitant
educational program for both industry and laber concarning the
naw concapl of preventive wedical surveillanca requiring
voluntary participation by individuals who, for all intanse
purposes, ara madically and physically well. Finally, this
program is dasigned with diagnostic, tharapautic and
rzhabilitative components for individuals discovered to have
induzirial ralatad precancarous lesiens or cancer and for tha
adaptation {o eithar swall (250-350) or largar (1,200-2,000)
industrial complaxes d2aling with potential carcinogenic
chamicals. (AuThor Abstract)

Hoffwann D ; Schmaltz I ; Hact S5 ; Brunneman KD ; MWymder EL
Amer Hzalth Fcocund, Valhalla, MY 10575

VOLATILE CARCINOGEMS: OCCURREMNCE, FORMATIOM AND ANALYSIS
(NMEETING ABSTRACT).

ICDR/77/03780

Third International Symposium On Datectlion And Prevention Of
Cancar. 1976.

EMG

In ¢2rtain occupational as uwell as ganeral raspiratory
anvironments, wz can dalactl known humen and/or animal
carginegans. Tha occurrence and formation of such respiratory
carcinagans will be discussad for nickzl carbonyl, arsine,
mtreslefing, nitrosaminas, vinyl chloridz and hydrazines.
Special considzration is given to tha dafeclion of minute amounts
of th2iz agants in wan's respiratory anvironmant. (Author

Abstract)

Bartzch H

Intzrnational Agamcy for Rasearch on Camcar, Unit of Chomical
Carcimoganzsts, 150 cours AlbarT Thowas, 69003 Lyon, Franmca.
TISSUE MEDQLATED MUTAGEMICITY AHD CARCINOGEHESIS (HEETING
ABSTRACT Y.

ICOB/T77/03775

Third Intarnalional Sywposium On Datezction And Prevantion Of
Canczr, 1976, .

ENG

Studies on tha machanisw of ths organolropic action of chemical
carcinggans proviida batllar criteria for an extrapolalion from
anmimal dala to Tuwcriganic progessas In man 17 human Tissuzs or
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fluids are includad in the experimantation. For wany chamical
carcinogans, the ganeration of specific ultimale rzactive
walzbolites by onz or wulti-step activalion processas and their
subsaquant covalant binding to inforwmation controiling cellular
macromoleculas is thought To induce wutaganesisz and
carcinoganaszis. Mulaganicily assays parmil a quantitativa
ccnparison of tha enzywmic capacity for carcinogan activalion in
eniwmal and huwan targat and non-Targat tissues. Tissue madiated
mulaganicity of vinyl chlorida and cerTain H-nilroso compounds
uas measured using 5 typhimurium sirains in agar-plale assays
containing 9,000 x g livar or lung fractions from untreatad ratls
or from humans, zitha2r by axposing thes Pairi dishas To gasaous
mixtures of Tha test compound with air (vinyl chloride, 20X by
voluma for 6 hours) or by incorporalion of thz substratle into the
soft agar (0.5-10 microMol of MH-nitrosaminas pzr plate). Tha
ralative capacity of lissues from human individuals (represanted
by Ay By Cy Dy X, ¥ and Z)} 1o convart various substrates into
mutagens was as follows (rat = 100); vinyl chloridz; A, B, C,
0275, 101, 93, 80); N-nifroscwmorpholinat A, 8, C, D (90, 50, 40,
3015 Henitrecsooyrrelidinet Z, X, Y (115, 90, 50);
N-n1irosopiparidine: Z, Y, X (215, 135, 85);
H-nitroso-N'-mathylpiparazine: Z, Y, X (3,200, 1800, 400). Livar
fractions from untrzatad rats and human spacimens Z and Y wera
unzbla to convert H-nitrosodi-n-gropylamineg and
H-nitroso-di~n-butyl-zmine into wmulagani. Hith tha lattar twe
compeunds a tissuz wadiated mutagamicity was detected with liver
fraglions frow phancharbifona pralraatled rats. With ths
hzpato-carcinogan N-nitrosomorpholine as substrate, no mutagenic
action was datacted aflar incubalion with rat and human lung
fractions. Tha data indicate That human livar spzcimens can
convart zom2 H-niirose compounds and vinyl chleridz inte
glactrophilic mutaganic matabolites as efficiently as rat
tizsues., Encymic capacity of different human specimens varied 2
To 8-fald. Analysis of a largzr numbar of human individuals by
this tachnique may evantually allow a correlation bztuzen ganetic
background or inducad state of carcinogan aclivating enzymas and
tha individual suscaptibility towards corlain carcinogans. Organ
zpacific activation of chamical carcinogans appaars to be a
praraguisita but not a finally datermining factor for the
induction of Tumours in exparimanlal animals and probably wan:
axamples will be presantad from tha in vitro studies which
zupport tha concept that, for cartain carcinoganz, tha formalion
of zhort-livad ultimala watabolif2s in situ can k2 correlatad
with the sita of tumour forwmation. (Authsr Abstracl)

Elmora J0 § Hong JL ;3 Lauwbach AD 5 Streips UM

Dapartmant of Chamistry, Mhiversity of Louisville and Da2partwant

of Microbioleqgy, Uiversity of Louisville, Loutsvilla, Ky. 40208

(U.S.A.) :

VINYL CHLORIDE MUTAGENICITY VIA THE METASOLITES CHLOROOXIRANE AMD
CHLCIOACETALDEHYDE HONCHER HYDRATE.

ICDB/77/702416

Blochim Bicphys Acla) 442(31:605-419 1976

6£68L gSpy
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ENG

Hutagaenicity tester strains of Bacillus and Salmenella wera used
To azsay vinyl chleride in nuirient broth at a practlical
concantralion level. Also screenad withoul exogeanous actlivalion
wara zavan polantial matabolitas of vinvl chlorida in thair pure
forms as well asz tha relatad spichlorchydrin. Chlorocsxirans,
chloroacaTaldshyda, chlorocaceialdzhvda monomar hydrate,
chleroacataldesnyda dimer nydratz, chlzcroazetlzldshyde triwer, and
gpichlershvdrin producad simuificant wuiaganic aslhivily in
Salmon2lla typhimurtum 3Tratns zansitiva to basa-zair wmulalion.
A recombination rapalr deficiznt slrain of Bactllus subtilis was
irhibited in grouth by thasa compounds, wharaas 2xcision rapair
daficient and wild typa strains of Bacillus subtilis wars
reiaTivaly unaffactad. On Th2 basis of these assays a working
hvpothasis for the vinyl chleridz carcinoganesis mechanisw is
proposad uhich involves chlersoviranz and chloroacalaldahyda

monomar hydrata as the ultimalz carcinzganic watebslitas of vinyl

chlorida. (Author Abstract)

Brand KG 5 Buecan LC 3 Brand I

Dapartmzni of Miercbiology, iHadical Sthool, University of
Hinnz2soTa, Minnzapolis, Mimnmesala 55455

MULTIFHASIC INCIDENCE OF FOREIGH BODY-IHNDUCED SARCOHAS.
1coBs/77/02332

Cancar Ras; 356(10):3531-3633 1976

ENG

Singla or multiple plastic filus (unplasticized vinyl chloridz
vinyl azelata copolywar) of diifarent sizes and shapes ware
implanied sc in fewala CBA/ZH and CBA/ZH-T6 mica. Tuaor ingidonce
increased and agcaleralad with incraased tolal surface ar2a of
wultipla twplants or with incrzazed siz2 of single implanis.
Tumor distribution curvas ovar Timz2 warz ganarally multighasic.
Tha profilas changad in propz-lionata ralatfion To implant size.
Thase findings indicala class diffarencas batwzan fumors
according To latancy. Sinca latemcy 15 knoun 1o bz a
pradzatarminad characlaristic of foretgy body-inducad tumers,
clazs differences zezm to 2xi37 al the originator cell level,
reflectling divarsity of inteinsic carcinogamic factors. {Author
Absiract)

Bartsch H 3 Malaveilla € ; Barbin A 3 Planche G i Montesano R
Intzrnational Agancy for Resaarch on Cancar, 69008 Lyon, france
ALKYLATING AND PUTAGEHIC METATOLITES CF HALOGEHATED OLEFINS
FOODUCED BY HUMAM AND ANIIIAL TIZSUES.

ICDR/77./08874

Proc Aw Assoc Cancer Ra
ENG

5 typhimurium TAL00 1n ths
PB-pratraeatad mica was e
Matation ratas (his<%+
linaar regions of deose 2
withoutl {(figures brasket
ccatala 0(0); IV 1,1-d

17:17 1976

in}

9,000 x g sup of
5 mixtures of I-IX/air.
/ hr/platz) taken 4rom
t aszavs 21ther with or
2 as foliszust I: Vinyl
(Q); III:
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trichloroethylems 01035 IV: vinyl chloride 6(2); Vi
l1,1-dichlorgathylans 15(1); VI: vinyl bromida 26(9); VII:
2-chlero-1,3-butadiena 51(9); VIII: l-chlero-1,3-butadiena
157(813); IX: 3,4-dichlorobulans-l 490(345). Livar fractions from
8 human biopsies converted compounds IV, VI, VII inlo muTagans
with an activily comparablz To thos2 of untrezalad mouse livar.
1,4-Dichlero-butana~2 was wutagznic for TAL00 and liver
wigcrosomal fraglions from mousz or humans enhancad th2 wmulaganic
2fizct. Epoxida formalion from vinvl chlorida and vinvl bromida
by mause livar microsowmzs was dazmonsirated by iraoping uwith
4-nitro (4-bznzyl) pyridinz. Using thz sam2 syslam, compound VII
yizaldad an alkvlaling intarmediate uhila compounds II, 1II and V
did mat. Thus, the conversion of thaze cowmpounas To poiantial
carcinoganic matabolites by human and amimal tissues nas be2an
damonsirated. (Author Abstracl)

Whalan JG j Creach JU 3 Tamburro CH

Dapartment of Radiology, St. Antheny Hospital, 1313 St. Anthony
Placze, louisville, Ky. 4020%

ANGICGRAFHIC AND RADICNUCLIDE CHARACTERISTICS OF HEPATIC
ANGIQSARCCIHIA FOUND IM VINYL CHLONRIDE LORKERS.

ICDB/76/15538

Radiology; 118(31:549-557 1976

ENG

Hepatic angicsarcoma, recently discoverad in a large saries of
vinyl chloridza wzrkers, dewonstralas characteristic angiegraphic
and radionuclids changas. Tuwors exhibiting cantral
hypovazcularity with puddling are usually surroundad by a
peripharal stain., A nagative peripharal defzct 13 demonsiratad
on hapatic scan. H2aling hepatic infarclion szcondary o wadgad
hapalic vanogrephy creales a False-positive lasion on angrography
similar to angiosarcoma. Splanomzaaly and systamic venous
hypertansion davalop in a nuwbkar of thase patiants.

Colvin M ; Brundrett RB ; Couwens W i Jardina I ; Ludlum DB
Johns Hopkins Oacology Cantar, BZ-South, Baltimore Cily Hosps.,
49490 Eastlern Ava., Baltimore, MD 21224)

A CHEMICAL BASIS FOR THE ANTITULIOR ACTIVITY OF
CHLOROETHYLMITROSQUREAS,

ICCB/77/22923
Blocham Pharmacol; 25(6)1695-499 1976
EHG

Studies are raportad that are comsistent with th2 hvpothasis that
chloroathyl carbenium fon ganzration 13 responsibla for th:z
cutolovicity of chlercathulmitrosouwr2as agatns{ mumina L1210
lztdenia cells. Tha dacoupositlion produsls of
l-chloroathvl-1-nitrossuraa (CHUD,
1,3-bis-chloroathvl-1-nitrosoursa (BCHU),
l-chlorecathyl=3,3-dimathvl-1-niirososuraa ({HMCHUY,
1,3-bis-fluorcathyl-1-m trosourea (BFIY)Y, and
l-chleorgatnyl-3-cvelohanyl=l-nitresourza (CCHU) ware analyzzad.
CCHU, BCHU, and CHU all vieldad vinyl chloridz, acataldenvda,
chlorcathanol and dicnlorozihana. BFHU yizlded tha corraszonaing

MY
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(' fluoro compecunds fluorozthanel and vinyl fluorida, as well as (

aceTaldshyda. Evidence i3 presented that thase preducts ara
darivad from an inlarmadiata halozthyl carbanium teon,
( Dacowpasition of GHCHU did not yield vinyl chloride, (
chloroethansl, or dichloroathanz, butl i1 did preduce acataldahyde
aleng with swmaller quantities of iwo olher unidentifiable
volatlilas. Tha dacowpssition ratz of CHY in aguzous s0ln proceads
(' rapidly, that of ECHU lasz 30, and that of &NCHU very slowly. (
Both BCHU and CHU uere very cyleloxic To L1210 c2lls in vitro at
25 nancmoles (nmol)/nl, 5ul &NCHY had no effacl on Tthe viability
of thesz calls al concentrations 1o 160 rmol/ml. (20 Rafs)

f)

232 AU - S=2likoff IJ
TI - CARCINGGENS IM THE HUMAM ENVIROMMENT.
SI - CARC/77/94949

(‘ SG -~ Advanca2s in Cancer Surgary. Hajariem JS, Dalanav JP, ed. Nau
York, Siraflon Interconiinenial Madical Book Corp, 1976.
LA -~ ERG
AB - Estimatas indicatz that 40Y-957 of human cancer is duz to
( anvironmanlal causes. Azszociallions have baan damensiratad bafween ;

oladdzr cancer and arowalle anminzs, scrofal cancar and chimnay

ash, lung cancar and cigaretlis smaking, and bladdar cancar and

aniline dyas. In mest cas2s, thare is a long latant paried

batwaan ensal of exposure To an anvironmanTal carcinogsn and

first clinical avidance of dizzase. Prespactiiva cohorl sludies in
asbaslos uorkers hava rep2atedly shoun an axcass of dzaths duz to
cancar (bronchogenic cancar, wasothelioma, gasTrointastinal

cancar), La2ss than 3 mo exposure 10 asbestos ecan resultl in an Q
impertant increaase In cancar risk. Houever, excess daaths due to
bronchogenic cancer among asbestos workars oczur only among

cigaratla swokers, tha2 rasult of multiple factor Interaction,

Cigarette smoking is also associatad with incra2ased lung cancar (
ameng uranium minars, and occupationmal avposurz To benzanz with
increaszd risk of lackemia among survivors of the Hireshina

bowbing. Dissemination of asbasfos frowm Industrial sources 13

Tl A ALl T AL M)

alzo associatad with a significant cancaer risk; olaural plazues L
and masothalioma are Incra2asad 1n parsons living uith asbasios

workers or naar asb2slos wills, and asbaslos bodizs are routinely

found in lung smaars frowm roulin2 aulepsies. Polential causas of

cancar tnclude The conlaminaltion of Lake Superior by Tactomiia k

tailings and tha dissaminalion of vinyl chlorid2 intlo tha ganeral
environmant., (Hy refarances)

233 AU - Lassiter DY <
AD - Oceupatlionzl Safely and Haalth Adwin., U3 Dapt. Labor,
Wazzhinglon, BC 20210
TI - CAZE sSTuDY 3: VIMNYL CHLORIDE--BEST AVAILABLE TECHHOLOGY.

SI - ICRD/77/21773 L
SO - Aan MY Azad Sci; 271:176-178 1976

LA - END

AB - Szveral Tuwors have baen diracily linkad with ozzunational

erposure 1o varlgus carcinogans. Guidalinaes that daterminz policy
for the regulation of ozcupalional carcinozens, a3 sel forinh by
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tha Occupational Safely and Hzalth Adwiniztration, are quated and
commanted upon, Amy regulalions should idzally assure mintwum
risk of cancer 1o the awplovsz while allowing the manufacivrar to
remain compelilive in a situation in which costly controls must
be institutaed 1o restrict exposure. (0 Rafs)

Lloyd JuW

Hatl. Inst. Occupational Safely and Health, Public Health Sarvice
Canlar Cccupational Safety and Hzalth, Rockville, HD 20852
CAHCER RISK AMONG WORKERS EXPDSED TO CHLCROPREME.

IC0B/77/21768

Ann NY Acad Sci; 271:91-93 1976

ENG

Thz limitad information om tha potential carcinogenicity of
chloroprane is discussad, along with sowe recently initiated
assessmenis of this carcinegenmicily. Chloroprana is used
primarily as a monomer for thz wmanufaclurz of neoprene symthetic
rubbar (introduced by duPont in 1931). Ho excess of any diszase
ralatad to vinyl chleride, including angiosarcoma of the liver,
has besn obsarved at duPont upen invesligation of emploveas'
racords. Allhough a recent incroase in deaths from lung cancar in
this population was obsarved, further 1nvastigalion revealed no
relationship to work assignwent. Two studies of approx 45,000
chleroprane workers in Russta are also discussed with respact lo
tha davalopment of lung and skinm cancer 1n Thase individuals. (2
Rats)

IARC Working Group

BEMZYL CHLCRIDE.

ICCB/77/21735

IARC Monographs on the Evaluatlion of Carcinoganic Risk of
Chamicals to Mam. Cadmium, Mickel, Somez Epoxidas, Miscellanecus
Industrial Chemicals and G2naral Considerations on Volalilea
Anzzathelics. Intarnational Agancy for Reasearch on Cancer, Llyon
France, Vol 11, 1976.

EMG

Thz chemical and phvsical dalal production, use, occurrence, and
analysisi and blological data relavant 1o tha evalualion of
carcinoganic risk to man of benzyl chloride ara described. Approx
657%-707 of the 1atal US production of bancyl chlortda i3 usad as
an intarwadiate in Tha manufaczture of bulyl banzvl phthalatz, a
vinyl resin plasticizar. OF 16 lo-wk-old BO ratls given wseily sc
injzctiens of 40 mg/hg body ul banzyl chlorida in arachis o1) for
51 wk (tolal dose, 2.1 g/Xkg), 3 davaloped local sarcomas wilhin
500 davs. OF eight rals given 80 wg/q wazkly for 51 wk (Tolal
dos2, 3.9 g/Kg), six dawvalopad local sarcowas by 500 days. Lung
malaslaz2s uare obiervad tn wosl antmals. Tha injaction of
arachis oil alene did nmot producz local tuwors in control rats.
{13 Rafs) .
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Saith PH ; Crossley IR ; Williaws DN

Dept. Madicine, Llendough Hosp., Panarth, South Glamorgan, Wales
FCRTAL HYPERTENSIOM IN VINYL-CHLORIDE PROBUCTION WORKERS.
I1C08/77/21715

Lancet; 2(7936)1:602-604 1976

ENG

Portal hypertension wuas obsarved in seven patlienmts who had baen
involved in the production of vinyl-chlorida menomer (VCH) for
4-15 yr. The palienls were 36-57 yr old at the time of
presentation, and they had bean expssed 1o VCM gas for 4-15 yr,
Four had hamatemesis from escpnag2al varices, and two of these
had had prier splanomegaly and thrombocyTopania. Al laparotowmy,
the liver appearad finzly nodular and cirrhotlic, but biopsy
revealad a noncirrhotic fibresis in four patiants and slight
fibrosis in two. Of tha four palients who bled from tha
esophageal varicas, onz2 died 2 mo aflar an esophagz2al Transzction
irom hapalic failure and Ezcharichia coli seoplicamia. Tha othar
threz have donz extremzly w2ll afler end-to-sidz portacaval
shuntsz. They hava survived so far for 3, 6, and 8 yr,
raspaclivaly. Hith improvements 1n tachnology, workers should no
longzr be exposed 1o VCM gas lovels > 5 ppa. (15 Rafs)

Watanabe PG ; Hefmer RE ; Gehring PJ

Toxicology Res. Lab., Hzalth and Envirommental Raz. 1803
Building, Dow Chemical Cowpany, Midland, MI 48640

VINYL CHLORIDE-INDUCED DEFRESSION OF HEPATIC MOM-PROTEIN
SULFHYDRYL COMTENT AND EFFECTS ON BROMOSULFHALEIN (BSP) CLEARANCE
IN RATS.

IC0a/77/21683

Toxicology: 6(1):1-8 1976

ENG

Tha effecls of acule inhalation exposure to vinyl chlorida on tha
non-protein sulfhydryl content in wale Spragua-Dawley rat liver
ware studied. The rats were exposed to 2,000, 1,000, 250, 150,
50, or 10 ppw. Exposure o 2,000 ppm resultad in a progressive
denrassion of hepatic non-protein sulfhydryl content reaching 337
Within 2 hr, 477 aftar 6 he, and 627 after 7 hr. An apparant max
depression was obsarvad afltar 6 1o 5 hr of exposure to vinyl
chleride at 1,000, 250 or 50 ppm. Dapression after 7 hr exaoosure
1o 50 ppwm was inconsistent. Exposura lo 1,000 ppm vinyl chloride
did not alter thz serum clearancz of browosulphalesin. (25 Rafs)

Pottlar HR

Ho affiliation given

VINYL CHLORIDBE--PART I.

IC0R3/77/20548

Food Cosmal Toxicol: 14(4):1347-349 1976

ENS

lorkars involved in tha produstion of polyvinvl chloride (PVC)
ara evposed lo differing lavals of vinvl chlertda monomar, tha
grzates! exposure being to thosz involvad 1n ¢laaning the
polymarization aultoclaves. Thass exposurss can lead to
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acro-osteolysis and to angiosarcoma. Less severe exposure can
oceur during the subsequant proc2ssing of PVC, and although
clinical changas mav not b2 manifest, pathological tests datset
effacts characteristic of glinically advanced casas. An
association of PVC manufaclurz with hamangiosarcema was first
suspaclad as a result of several d2aths in The induslry frem this
otharuis2 rare type of liver Tusor. Svstemalic tests carriad oul
in an attenp? To relate liver abnormalify to VC exposure levels
revealad tus casas of angiosarcoma and nin2 cases of portal
fibrosis 1n 274 PVC production uorkers, and tuo cases of portal
fibrozisz in 909 workers not associaled with PVC production in a
Louisville plant. (no refs)

Andrauz AW ; Zawistowski ES § Valentine CR

Fradsrick Cancer Ras. Caniar, Fraderick, MD 21701

A COMPARISON OF THE MUTAGENIC PROPERTIES OF VINYL CHLORIDE AND
{ETHYL CHLORIDE.

ICDB/77/20359

Hutal Pas; 40(31):273-276 1976

EMNG

Thnz wmulaganic properties of vinyl chloride and methyl chloride
were compared in Salmonalla Typhinurium tester strain TA 1535. A
level of 23% wathyl chloridz was toxic to tha bactariaj an
inhibitory level of vinyl chloride was not reached, With tha
exception of 0.5Z methvl chloridz, all concentrations of boin
chamicals (0.4-15.47% vinyl chloride and 0.5-23% methyl chloridz)
causad a significant numbar of reverlants. Bacause of the similar
preparties of thaze gases and bacause vinyl chloridz i3 a
mutagen/carcinogan, mathyl chlorida should bz considered and
investigatad as a possibla carcinmogen. (9 refs)

Fishbain L
Hatl. Cantar Toxicological Res., Jefferson, AR 72079

INDUSTRIAL MUTAGEINS AND POTEHMTIAL MUTAGEMS. I. HALOGEMNATED
ALIFHATIC DERIVATIVES,

ICCB/77/20357

Mutal Ras) 32(3/61:267-307 1976

ENS

Many Industrially and environmantally significant halogenatad
aliphatic darivatives are dizcusiaed 'n terws of thalr usa
pattazrns, residu2 levels and distribution patterns, chamical and
phvsical propartiss, and malabolisw. Halogenated hvdrocarbons are
discussad in gzneral, uwhile mutaganic and polential mutagamic
haloginated aliphatlic darivatives are spaclfically discussed,
Thase dirivatives includz vinvl chlorida, vinylidana chlorida,
irichlorcathylena, tatrachlorozthvlena, athylane dichlerids and
dibromid2, chloroprens, chloroform, carbon tzlrachlorids,
fluorozarbons, epichlorohydrin, 2-chlercethanol, and haloathers.
(242 rafs)
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Haltloni €

Inst. Oncology and Tuwour Cantre, Bologia, Italy

FRECURSQR LESIONS IN EXPOSED POPULATIONS AS INDICATORS OF
CCCUPATIONAL CANCER RISK.

ICOB/77/720224

A HY Acad Seij 271:064-647 1976

ENG

Occupational canmcar risk was monitorad on two separate occaszions
by cytological examinations. Tha first involved threa groups of
workars tho wera2 knowun or suspacted of baing al risk for
devaloping pulmonary cancer: chromium industry workers, vinyl
chloridz-polyvinyl chlerids (VC-FVC) industry workars, and
uorkers at different chamical factories mot diractly involved in
the producticn or use of knoum carcinogeni. Tha results of sputum
cviology shouwad that th2 1ncidance of abnormal caszs was higher
than expzctaed among chromium and VC-PVC workars, even whan
comparad to populations of hzavy smekars. Tha szcond occcasion was
ths cyltologic investigalion of urinary sadimants 1n a group of
Italian dve stuff faclory worksrs axposad To aromalic aminas and,
thareforae, al risk for urinary Tracl Tusors. A high incidancz of
1% for Class III cylology and over was obtained. These results
indicale both The valuz and nzad for cylologic examinations as
pravantive waazures that can be taken To ovarcome occupational
risks of carcinoganesis. (no Rz3)

Kappus H 7 Bolt HM ; Buchter A ; Bolt W
Inst. Toxicology, Wnhiv. Tubingan, W, Gzrmany
LIVER MICROSOMAL UPTAKE OF ([%#14C) VINYL CHLORIDE AMD
TRAMSFORIATICH TO PROTEIN ALKYLATING METABOLITES IN VITRO.
ICoB/77/20169

Toxicol Appl Pharmacol; 37(3):461-471 1976

EHNG

Microsomal uplake and irreversible binding of vinvl chlorida (VC)
radiocazlivily ware determinad in HWistar rat liver wicrosomes
incubated with ([1,2-%%14C1 vinyl ¢hlorida, gns in an all-qlass
vacuum systam. Both thz uplaka of VC by microsomas and tha
alkylation of protains by VC ware dapandent on incubatien tima,
anzywalically active microzomsaz, MADPH, oxygan, and lha partial
prassura of VC in the atwozphsra, and could bz inhibitad by
carpon monoxida. Incubalion in the presance of HADPH resultad in
a 10-% increase in tThe amouni of VC takan up by microsomas.
Uataka of VC by albumin solutlizns and liposowal suspansions uas
ona-Tnird to ene-fourth of The microsomal uptake in tha sbsanca
of MADFH. Addition of glutathion2 and cytonlasmic fractions to
microzcemal 1nzubalions with HAREY rasultad 1n an 1narzasz 1n VC,
upta¥e and a dacreasz in prot2in alkvlation by VC matabolitas,
Trichloropropans oxida had no eff2ct on wmicrosomal VC untlake but
causad a 2-fcld inzrease 1n tha zaount of prolaln bound by VC
watabolitas., Tha2 rasults ara consisiant with tha 1navolvasanl of
cnlerzzthylena oxtda as tha primary microsceal metabolitz of VC
capebla of reacting with protaina. (31 Rafs)
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( 243 AU - Duck BW ; Carler JT
LD - Oczcupational Hzalth Unit, B.P. Ras. Cantre, Sunbury-on-Thames,
Middlazex, England
( TI - VIMYL CHLCRIDE AND MORTALITY? (LETTER TO EDITOR).
ST - ICDB/77/20159
S0 -~ Lancel; 2(79781:1%5 1976
LA =~ EN3
( AB -~ Dr. Joan Daviz has pointad out th2 valus of additiemal tzbulation

of dzaths wore Than 15 yr afler firsl exposurs of vinyl chloridz
in thoza exposed for &t la2ast 15 yr. Tha obsarvad vz expaslad
dzaths wara 25:24.1% for all causzs, 8:6.51 for all canzar,
4:1.98 for digestiva sysTam cancer, and 312,96 for lung cancar.
An aga~standardizad d2ath rate can be caleculatad only ¥ tha aga
structura of the population is kmown., (2 Ra7¥s)

264 AU - Kappus H ; Kaufmarn R 5 Appel XE 7 Bolt HH
AD - Inz!. Toxicology, Univ., Tubingan, Wilhalwstr. 56, Tubingan, W.
Garwany
TI - COVALEMT BINDIMNG OF #%14C-VIMNYL CHLQRIDE TO FROTEINS AND MUCLEIC

( ACIDS IMN VITRO ARD IM VIVO (MEETING ABSTRACT).

51 - ICDB/77/20020

SO0 - Arch Pharmacol; 293(Suppl): R 64 1976

LA - ENG
(‘ A3 - Uhan rat liver microsoma2s wara incubated in atmospheric air

containing Cl4-vinyl chlorida (VC) gas. & wax of 0.5 nancmoles of

VC metabolites was covalantly bound to micresomal protein. RNA
and sulfhydryl-containing protains bound VC watabolites when
added To the incubation madium. All Thase wicrosom2 binding
reactions could bz inhibited by l-naphthyl-4(5)-imidazola and CO.
Tha addition of gqlutathiona plus cyioplasmic fractions da2creasad
the covalant binding of VC matabolitzs To microsomal proiains
whila tha total wmatabolisw of VC during incubalion was erhancad.
Tharz was a tuo-fold incrzase 1n tha covalent binding of VC
matzbolites to microsomal proteins whan trichlorcpropanz oxide
was in the madiuwm. The results support thz concapt that
chlorozthylanz oxidz forwad by wicrosomal enzvwas via an
apoxidation step is invelvad in covalant binding of VC to
protains. Aflar axposurza of rats to Cl4-VC gas, VC-derived
radtoactivily incorporated into proleins was wmostly datacizd in
thz livar, lung, kidnay, and splaan. VC radioactivity was also
incorporatad into DHA and BMA isolatad frow ratl liver, Thazas
results support tha viaw that VC-1nduzad carcimoaanmicily 13
causzad by tha alkylaltion of nuglaiz acids and/or prolains by a
raactiva matabolite of VC. {0 Rafs)
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Wagonar JK ; Infanle PF ; Saracci R

Biv. Survaillance, Hazard Evaluations and Field Studies, Natl.
Inst. Occupational Safaty and Hzalth, Cincimmatli, OH 45202
VINYL CHLORIDE AMD MORTALITY? (LETTER TO EDITCR}.
ICDB/77/719924

Lancatl; 2(79781:194-195 1976

I
"na

Th2 article by Duck on a dacreased risk of death with increasing
2xposura to vimvl chloride is dizcussad. If, in this study, one
selects a subgroup of workers by the fact thal they have achieved
15 vy expariznca exposura, than nonz of thasa workers could have
dizd bafora tha 15th awmiversary. Information on risk of dying
can only coma from tha nusbar of man years at risk and ths nunber
of d2aths after 15 yr. Wnhen this factor i3 corractad, tha da2ath
rala tands to incre2ase with increasing duralion of exposur2. This
exampls of mizallocation of parson vears at risk, the resultant
arronzous conclusions, and subsaquant raferencz to thasa
conclusions damonstrale the nazd for standardizalion of data
handling techniquas 7or cohor® wortality studies. (13 Rafs)

Fishbain L

ATHOSPHERIC MUTAGENS.

CARC/77/06263

Chamical Mutagans, Principlaes and Mathods for Thair Datection.
Hollasndar A, ed. N2w York, Plznum Press, vol. 4, 1976.

ENG

Thz sourca and effect of atmospheric mutagens on man ars
discussaed. Various pollutants are the products of wan's own
wasla: sulfur oxidas, nitrogan oxidas, polynuclaar aromatlic
hydrocarbons, paroxyacvl nitraTas and miscellanzous oxygenated
deritvalivas. Many of thasza ceowpounds, such as benzolalpyrena and
dibantanthracane, are mutaganizc. Drastic disturbances in
raspiratory function hava bean atlributad to ozonme, and a variety
of studizs hava indicalad that it i3 a ganaral mutagenic agant,
Various haloganatad hydrocarbon: with mutiaganic properties hava
now baan locatlad throughout tha world. Thaze hvdrocarbons includa
fluorccarbons, vinyl chlorida, trichlorozthylana,
tztrachlorozathylans, carbon tatrachleorida, wizczllanesous
halogznated hydreocarbons, and browoalkanzs. Fluorina, anothar
wutagen that is werldulda in distribulion, is prevalant in urban
s21T1ngs. Studias hava shown tha mutaganic polantial of sodium
fluorida in a varialy of fawalz maumalian garwm calls. Othar
mutaganic cowpounds that ara dizcussad are pasticides and ralated
compeunds (DDT and its wetlabolites, dichlorvos, formaldahygz and
2inviana oxida2) and polyvehlorinated biphenvls and aarosols (laad,
marcury ), Informalion 15 sparsa or lacking on many of Thasa
wutazans and on aspacts of thair fransport, rasidence tim2s, and
stebility, Tha fatz and wutagznic hazard to man of wmany of thase
cowpounds, particularly haloganatad hudrocarbons, i3 spaculaliva,
(606 Rafs)
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2647 AU - Hoffwam D ; Wynder EL
TI - EHVIROMMENTAL RESPIRATORY CARCINOGEMESIS.
SI - ICDB/77/19233

C S0 - Chamical Carcinegans. Szarle CE, ed. Hashinglen DC, Awerican
: L . Chamical Sociely, Amarican Chamical Sagtety Monograph 173, 1976.
Sl : LA - ENG
oy ' A3 - Envirormental respiratory carcinoganesis is discussed. The Topics
o C includa industrial carcinogms, radiozciive aerosols, arsanicals,
chramtun, nickel, ceke ovan affluants, chloromathvl ethers, vinvl

chloridz, and nitlrosaninaz. Air pollution is discussed in tarms
of epidamiolegical considaraticns, laboratery sfudies, sources

(' for atmaspheric carcinegans, indoor pollulion, and reduction of
L . atmospharic carcinogans. Tobazco smokz is discussad inm terwms of
el o . some epidamiological observaiions, characlaristics of tobacco
AR . smoke, exparimznlal tobaces carcinoganasis, and reduction of
o . ‘ { tumorigenicity. (1648 rafs)
Lo ‘ 248 AU - Shahin t
O ’ ’ AD - Dapt. Ganmatics, Univ., Alberta, Edwonton, Alberta T6G 2E9, Canada
{ TI = THE KCHN-MUTAGEMICITY AMD -RAECCH3IINAGENICITY OF VIMYL CHLORIDE IN

THE ABSENCE OF METASOLIC ACTIVATION,
SI - ICC3/77/12892
S0 - Mulat Ra2s; 40(3):1269-272 1976

. ( LA =~ ENG
R A8 ~ Tha ability of vinvl chloride To induce reversion and mitetlic
A racombinalion in the yeast Saccharomyces ceravisiaa was

invastigatad. Strain D5 was chosan for study of the induction of
) recombinational evants and XV135-14C was c¢hosen for revarsion
S S induction in wulants. Mzgative rasulls were obltained for
. wutagenicity and rzcombinoganicity of vinvl chleride. Vinyl

B chloride had no effect on viability, aven at a concentralion as
high as 0.557% and traatmant up to 48 hr., Tha rasults damonstiratle
that vinyl chloride 13 not wuizasnic or reconbineganic in yaast
under thasa axparivantal conditions. (7 rafs)

249 AU - Daviz W i Haltom C

AD -~ InT2rnational Agancy for Raszarch on Cancer, 150 cours
Alb2rt-Thomas, 6 9008 Mvon, France

TI - BIOLOGICAL CHARACTERIZATIOM OF HUIIAM TUMORS.

51 - ICDB/77/18825

SO0 - Adv Tumor Prav Datect Characl) 3:1-424 1976

LA - ENG

AB - Lactures and papa2rs pra2sentad at tha Sixth Intermational
Svwpasium on tha Biolegical Charactarization of Human Tumors,
Copankazan, May 13-146, 1975, arz groupad into chantars covering
Tha bigcchamlcal cuidalinas 1n cancar chamotharapy (17 paparsl,
cownarizcns of classitcal and wodarm {achinigquas for the
characterization of tumers (5), tha carcinoganictly of vinyl
enlorida (4), malignant malanoma (63, Formonas and cancar (&),
and clinfcal and 2vpartwantal studias (10). Epidamiologic siudies
indicatz that th2 1ncidince of malignant wzlanoma 15 relatad to
th2 amnsunl of 3xin exposad To sunlignt. HisTologic elassificalion
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is discussed, particularly in relation to prognosis, and ths
possibilitias for Tmmunotharapy of this tumsar are considerad. The
problams of surgary and aspplicalion of hyperThermic treatwant ara
also discussed. The role of hormones i3z comsidzred in ralalion To
cancer of tha breasl, cervix, and 2ndomalrium. (rafs)

Schaffmar F ; Poppaer H ; Salikoff 1J

Hount Sinai Sch. Hadicine, Cily Univ. Meu York, Hzu Yeork, NY 10029
INITIAL FEATURES OF VIMYL CHLORIDE (VC) HEPATIC IMJURY (MEETING
ABSTRACT ).

ICD8/77/18775

Gasirosnlerology; 71(5):A35/928 1974

ENG

An atlenpt was wmada lo dafinz tha vinyl chlerida (VC)-induzed
l2zions in tha livars of mice after exposure 1o gasesous VC 5
hr/day, 5 davs/uk for 1, 3 and 6 mo al 2,500 and 6,000 ppm.
Animals wer2 alzo studied 1 mo after exposure ceased.
Hzpatlocallular changz:z se2n as 2arlv as 1 wo included hvpartrophy
of tha <smooth endoplasmic raticulum, reflecling w2labolisn of
VC and plazma mambranz less of wmicrovilly and invagination, Thasa
findings raflacied a movemant of a posstbla I1njurious metabolite
across the wawbrana, Th2 sinusoldal raaclion was wulticallular.
Tha si1z22 and number of lipocvies was Increasad with littla
fibrosis. Thass calls appaarad norwal excapl during racovery,
whan thair fal conlant d2creasad in a palchy 7ashion. Macrophagas
ware large and filled with phagosomes, some conTalning long
needla-like crystals. Lymphocvias ware numarous, but no plasma
calls wara sezn. Tha main abnermalily 1nvolved the endothalial
lining ¢2lls. Early changas resewblad swuollen c2lls; later, the
bulkv, and, in placas, multilavarad cells contained wore
orgmnallas, espacially mitochondria and endoplasmic reticulum
(ER) but no phagosomas. Discoentinultizs davelopad in thz
sinusoidal walls so that RBC usre mot enlvy in bul also around
sinusoids dilated by begqinming paliosis hepatis. Platelat threowbi
ware also s2on 1n and around sinussics. The lining ca2lls,
probably tha pracursors of anglozarczma, resasbled fibroblasts
wul nouwnera did thair ER contain flufiy collazan cowponents.
Thase obsarvalions suggast that VC 13 malabolizad in hazpatocytas,
and that watabolitas l2ave thasa calls through thz plaswma
wambranz lo injure sinusoidal liming cells, eventually producing
angiosarcomas. Atlaupts al scresning for VC hapalic injury should
b2 diractad at endothelial cells and alterad microcirculation
rathar than at hzpatocvlas, mazrophazas or flbrenlasts. (mo refs)

Infanta PF 3 Wazonar ¢ 5 Wavwad)lar RJ

Division Survalllanza, Hatl. Inst., Ozcucational Safely and
Hzalth, Main Posl Offica Butlding, Cincinnall, QH 45202
CANCINOGENIC, MUTAGENIC AND TERATOGEHIC PISKS ASSOCTIATED WITH ©
VINYL CHLGRIDE.

ICCB/77/17C43

Mutal Ras; 41(131:131-142 1976

ENG

Resulls of an epidamiological survaey of cancer, birth d2f2cis and
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fetal wortality in groups of pzople with some kind of exposure to
vinvl chlorids (VC) are presantad. Im a cohorl of weorkers
occupationally~2xposad 1o VC for at leaast 5 yr and for whow at
laast 15 yr had elapsad since ths time of iniTial exposu-2,
obsarved/axpacted deaths from all cancers, brain and CHS cancers,
raspiralory syslem cancers, biliary and liver cancars, lywphatic
and hamatopoiatic system cancars warae 31/16.9, 3/0.6, cowmunilies
with VC polymerizalion facilitias, ebserved/expacled daaths for
CHS concar, leukewia and alaukewia, and lvmphomas ware 38/26,
47/48.1 and 61/48.7 respaciivaly, and observed/esxpactlad rafe of
conganital walformation (par 1000 liva births) was 73/40.8. The
fetal mertalily ratle awong wivas of workars axposad To VC was
a332ssad by quesliomnaire and intarviaw surveys 1o have bezn
10.17 prior to their husband's axposura o VC; aflar sueh
exposura, tha rale was ingreased to 16.54, with the excezz in
fetal mortality b2ing associated with voungar-agad husbands. (30
refs)

Szantesi I ; Hornyak E j Ungvary G ; Czz2izel A 5 Bogrmar Z

Timar M

Lab. Huwan Ganatics, Hatl., Inst. Hygienz, H-1966 Budapast, Gyali
ut 2-6, Hungarwy

HIGH RATE OF CHROMOSOMAL ABERRATION IM PVC WORKERS.
ICDB/77/16454

MHutal Rz3; 37(2-31:313-316 1976

ENG

Chromosoma examinalions were performad om 45 polwvinyl chlerida
{PVC) workars exposad to vinyl chlorida for 0.5 fo 12 yr. Two
control groups ware used. Tha firs{ was cowposed of 44 industrial
workers who were not exposad to PVC and wara only indirectly
exposed lo other chemicals, The second control group was composed
of 49 individuals ttho had no occupational exposure o chawicals.
The ratz of numarical chromosome sbarrations did not difrfar
significantly betusan PVC workars and either control groun. The
fraquency of chromalid-Tvpe abarralions was higher in PVC workers
than 1n either ceontrol group. Unstablz chrowosomz-type
aberrations warz also simvificantly highzr in PVC workars. Thz
PVC workars uwho showad a significantly higher freguency of
chromatlid ~typz abbaralions or unstablz chrowoscme-typa
abarrations had ba2an exposad to tha compound for longar pariods
than othar PVC workars, Thay are lo undargo a clinical chack-up
o datermine wuhzther they can continue in thair presant
occupalions., (17 refs)

Salmon AG

Canlral Toxicolegy Lab., Iwparial Chemical Indusiries Limiiad,
Alderlav Park, Horth Macclesireld, Chashire SK10 4TJ, UK
CYTOCHOOME P-450 AND THE METABOLISH OF VIMYL CHLCRIODE.
IC0B8/77/15198

Canczr L2ttt (Amsterdam); 2(2):109-114 1976

ENG

Th2 1nuoluvamant of cvlochrome P-450 in vinyl chloride metabolism
was studied, Ral liver microsomas uare oblainad from wala Alderly

')
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Park strain SPF albino rats (uzighing 150-200 g), and
(U-Cl4lvinyl chlorida (1 mCi/millimola) was utilizad, Emcymic
oxidaticn of vinvl chlorids was assavad by the formation of
nonvolatils products. Thare uas a tima-d2pandent increase in the
amount of labal incorporatad into nonvolatils watar-soluble
matarial. Th2 reaction rale remainad constant for 15 min but
decreasad latar, possibly duz to exhauslion of substrates and
furthzr matabolism of products. Label was notl incorporated into
either tha soluble or solid fractions in the absence of
microsomas or NADPH or in tha presance of microsomes previously
healed 1o 100 C Ffor 5 min. Addition of 1 wM reduced glutathiona
to thz2 reaction wmixtura increasad th2 microsowe-catalyzad
formaliom of nmonvolatila water-soluble products. In ths absence
of acliva anzvmaes, there was no raaction of winyl chloridz wuith
glutathione. Th2 concaentration of cylochrome P-450 was found to
ba 0.6 manol/ng protain. Addilion of 100 wicroH phencbarbital to
a microsome suspansion increased absorbance at 390 narmomatars and
dacrzased it al 420 nanowaters (a tuvpical type 1 differencs
spaclirun). A similar differance spaclrum was dawonstirated after
saturation of a microszaomal suspansion with vinvl chloride. Tha
tvpa 1 diifarence spaclrum suggasls an intaracticn with a
cytochrome P-450 prasant in liver microsomss without induction.
(12 refs)

Andarson D ; Hodge MC ; Purchase IF
Inperial Chemical Industries Lid., Central Toxicology Lab.,
Aldzrley Park, Morth Macclasfisld, Cheshire SK10 4TJ, England
VINYL CHLORIDE: DOMIMNAMT LETHAL STUDIES IN MALE CD-1 MICE.
IC0B/77/13363
Mutal Res ; 40{6)1:359-370 1976
ENG
Tna mutagenic activity of vinul chloride (VC) was investigated in
CD-1 mice by tha dominant lathal fast at i1nhalation exposure
levals of 30,000, 10,000 and 3,000 ppw (6 hr/day for 5 davs). The
onlv stemificanT mortality ocecurrad in the groups exposed to thas
highast lavel of VC. Mice wara also given ethvl methanesulieonata
200 mg/kg/day % 5, po) or cyclephosphamida (200 mg/kg on dav 5,
ip). Cvclophosphamida or methanasulfenate trealment increased the
nunber of pregnancies uwith early dzaths. The effact was
significant in w22ks 1 and 2 for thz cyclophosphamida-{reatad
group and w22k 2 for tha methanasulionatz-treated group. No
differences from conlrols war2 observed in the VC-trealed croup.
Az indicalad by the Total twplanis par pregnant fawala, VC caused
no przimplantalion egg loss2s. As gamonsfralad by the nunbar of
femalas with ona or worz early dzaths, tha nusbar of early
daaths/pregnancy, or the ruwkar of 2arly d2aths/total
tmplants/pregnancy, VC causad no sigaifizant incr2ase in tha
nuwoar of poslimplantational early fatal dzaths. It is concludad
that, although wuliaganic effeclis of VC have bzan reported, ro
suzh eff221s5, as d2larminad 1n the prasent study, ocecur in the
garm cells of CD-1 wmice. (16 refs)
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Douglas DB ; Owsn R

QCCUPATIOMAL CANCER.

CARC/77/03201

The Physiopatholegy of Cancer. Homburger F, Brennan MJ, Krakoff
I, ed. Basel, S Kargzr, Diagrnosis, Trezalment, Prevention, vol 2,
1976.

ENG

Occupational carcinogens, an agent or substance which induces
cancer as a resul! of occupation, are reviewad, as are the
prevention and control of occupational cancer. Mast occupatiomal
cancers davelop 1n tha zkin, uppzr and lower respiralory tracts,
and urinary bladder. A recent apidamic of cases of epithalioma of
the scrotum has b2en s2an among weorkars exposed to wineral oils.
Gnases emiltad from various coal carbonizalion prccasses may
induce lung cancer. Tha relatienship betwzen 2-naphthylamine,
benziding, and human cancar is wzll-established bul the
asscciation betuzan human bladd2r cancar and other aromatic
aminas, such as 4-amincbiphanvl, G-nitrebiphenyl, auramina, and
magania, i3 2quivecal. Decupalional exposure to baznzane has
caused laukawmia. Izcpropyl o1l had baan responsible for an
increasad r1zk of paramaszal, larvngzal, and pulmomary cancer, but
the hacard no long2r exists bacause of changas in producticn.
Exposure to leathar dust in footuzar wmanufacture amd to woed dust
in furniture wmanufacture has bezn linked to cancer of the nasal
cavily and paranasal sinus. Workers 2=ngagad in wustard gas
production have an increased ri1sk of cancer of the paranasal
sinus, larynx, and lung. Tha associalion batuecen exposurz to
vinyl chlorida wonomar in tha plastics industry and the
davelopmanl of a rare liver cancer has ba2an racognized recently.
Arsenic exposure has baen assoziated with skin cancer; its
association with lung cancer 15 less wall-establiszshed, though not
disprovad, Exposure lo asbesfos has besn linked with canzer of
the lung, pleura, and pa2ritfoneun. In the chromate industry,
workers hava a risk of lung canzer 15 times that of the ganeral
population; thae insoluble chromium compounds, e.q., chromatz dust
and chromic oxida2s, ara tha activae carcinogans. Exposure lo
nickel cowpounds during refining 13 associated with a higher risk
of cancer of the nasal sinus and lung. Exposure to UV and
ion1zing radiation may causa skin cancer; in addition, ionizing
radiation has been linked fo cancar of the hamopoiatic tissues,
bonz, and lung. Potenlial occcupalional carcinogens includz
alkylating aganls, such as chleromathyl wathyl ethar and bis
tchleromathyl ether); 4,4'-nathylznabis-ortho-chloroaniline;

H-n1 trosamina; and zome compounds of nickal and bervilium,
Racsqnizad carcinagans should b2 roplaced by less harmful agants,
but whare this 13 not practicable, anvironmantal and personal
montloring wmust b carried out. (97 rafs)
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Whelan JG 3 Creech JL ; Tawburro CH

51. Anthonv Hosp., 1313 St. Anthonv Placs, Louisville, KY 40204
AHGIOGRAFHIC AND RADIOHUCLIDE CHARACTERISTICS OF HEPATIC
ANGIOSARCCMA FOUND IN VINYL CHLORIDE WORKERS.

ARC/77/03042
Diagn Radiol; 118(3):549-558 1976

ENG

Tha angiographic and radienuclide changes associaled with hepatic
angiosarcoma, recenlly discovered 1n a largs seariles of vinyl
chloridz workers, warz illustratad. All 1,180 workersz at a
Louisvilla, KY, vinyl chlorida polymerization plant uara given
livar scans; 50 werz subszquantly follouwad with hepatic and
zplenic angiograshy, transjugular ha2patic venography, vanous
prassure sfudies, and liver biopsiasz. Four cases of hapalic
angiosarcoma were found, and Thare was one falsa-positive casa.
0f the screaning procedures used, the liver scan was The wost
usaful in s=2lecling Tumors. Ma single biochamical liver tast was
consistently abrnorwal in thasz2 patiznls. The characteristic
anglographic fzatures of tha angiosarcoma are paripharal Tuwor
sTain, puddling of conirast azant extending from the midarterial
pihas2 up to 34 sec, and somz dagraz of cenlral hvpovascularity
within the tumor. Transjugular hepatic pressures and biopsies are
eszantial procedures, since svslamlec vensus huparTansion s2ams fo
davelep 'n somz workers. Subcapsular fibrosis. portal fibrosis,
sinusoldal dilatation, and endothalial lining cell hyperplasia
are assccliatad with tha tumorz. (32 rafs}

Maltoni C

Inst. Onzology and Bologna Tuamour Cantra, Bologna, Italy
CARCINOGEHICITY OF VIHYL CHLORIDE: CURREMT RESULTS. EXPERIMENTAL
EVIDENCE.

CARC/77/02911

Adv Tumor Prev Detest Charact) 3:216-237 1976

ENG

Partial results are pressntad from a sa2ries of experiments
designad to study tha effect of vinvl chlorida (VC) administered
througn diffarent routes at diffarani concantratlions, for varying
pertods of tTime, by continusus or intarwmitlent Trealment, con
animals of difizrent szpacies (rats, wice, hanstars), strains
(Spragqua-Daulay and Wistar rats), sex, and aga (adults, neuborns,
2wbrvos )., A complele autopsy uasz madza on 2ach anitwal, which was
Kapl undzr observation until spontan2ous death., Histological
axaminalions wera parforwad cn Zvmbal glands, Interscapular brown
fatl, solivary glanmds, tongua, lungs, liver, kidmavs, splazn,
stomach, diffarant s2gments of tha infastina, bladdar, brain,
bonzs of The lags and fael, and any olhar organ with pathological
lasioni. Antwmals ewposad to tha highast doses (30,000 and 10,030
pEml), with or withoul tumors, wara ewamined radiologically. WHnen
givan by inmhalation, VC preduzad tha following tumers? 1n rals,
Zymbal gland carcinounzs, neprroblastomas, angiosarcomas, maunary
carcincwas, and forasTomach paptllomazi tn wmice, lung acdanomas,
waumary carcinowas, anglossrsssas and anglomas of tha livar and
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other sites, skinm epithzlial tumors, and forestomach papillomas;
and in hamsters, liver angiozarcomas, skin trichoaspithaliomas,
mzlanewmas, forestowach papillomas, acanthomas, hapatomas. and
lymghomas . The response was affactzd by ths length of expssure
and by the strain. Thz onset of tumers in tha2 offsp~ing of
braadsrs axposed during pregnancy for 7 days suggasis a
transplacenTal effact. When glvan by stomazh tube al high doses,
VC induced angiosarcomas of livar and othar sites and Zywbal
gland carcinomas in rafs. Tha doses producing thasa tumors,
hotigver, tere extremaly high uhen compared to possible human
exposure, Thirly caszs of liver angiosarcoma have bean idenlified
ameng workars of VC-FPCV (polyvinyl chlorida) industrias in The US
and saveral European counltrias, Tha wmajoritly of casas did not
occur until 15 yr or more afler the Tirs! exposurz To VL. An
excass mortalily for cancers of the respiratory tract,
blood-forming tissuzs, and brain has also bzen observed among
uorkars of VC pelumaerizaltion plants in the US, IT is concludad
thal VC carcinogenzsis has shown th2 valus of exzarimental
bicassays in pradicting oncogenic risks. (7 refs)

Da Sz2rras FJ

Hatl. Inst. Envirorwmental Hzalth Sciences, Research Trizangle
Park, HC

PRCSPECTS FOR A REVOLUTION IN THE METHCDS OF TOXICOLOGICAL
EVALUATION.

CARC/77/02908

futat Ras; 38:165-176 1976

ENG

Tha iwpact of resesarch pregrams to davelop efficient assav
systems for mulaganic activily to serz2an untested environmanlal
chamicals and to davelop battar maThods to daterminz their effect
on man 1s consideraed. Food and feed additives in widespread usa
such as zodium nitrite, sodiun bisulfite and othzr nitrofuran
derivetives are mutagenic in experimantal organisms. A nitrofuran
darivativa callad AF-2, which uas used widalvy as a food
praszrvatlive in Japan for 10 ur, was found to b2 a polent mutagen
and ils us2 as a food presarvative uas bamnad, ozt pasticidas
ar2 also polent wmutagens in expzrimental organisws, and ethvlane
dibromide, heptachlor, and chlordan2 are also carcinoganic 1n
mice and rats. Aflrazine, a harbicidz2 usad wuidaly on most
commargially groun corn, is convertad te a polant wmutagen.
Hvcanthona, a drug usad to Traat schiztosomtaszis, iz a
supzrmulagan in avperinental organisms, Its leng-term ganatlic
effacts on lreatad populalions nave mot baon avaluated
adeguately. The majority of comm2reial hair dves availabla in the
Uniled States, England, and Jepan are polent wmutagans in various
zhort-term tasts for mutagqanicity. Industrial chamicals thal ars
wmutagemic in experimantal ormanisms and have bezan assoctatad with
occupalional corcineganasts includa b-propriolactone,
zthvlanziming, 4-aminobiphanyl, 4-rmi Trabiphaavl,
bislchloromathyl) ethar, banzidina, and vinyl enlortda. Vinwl
chlorida has producad sigaificant lavalas of chrorssowne dasazy in
somalic ce2lls of ewxpozad uorkars. Th2 primary concarn ovar tha
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effects of environmantal mulageans on man is that exposure may
procuce damagz in germ cells That will be transmittad to future
genaratlions. Meuly develepad short-term tests for mutation
induction includa assavs for bolh foruard and revarse mulation at
spaciiic loci and tasts for I1nhibition of DHA repair. In the
assavs for wmutation induclion, the best correlation batuean
carcinoganic and mulaganic activity is with Salmonalla; at least
T04-757 of tha carcinogans Tastled with This svystem show wmulagenic
aclivily, It is generally agr2ad that these shori-term tests
provides a mechanism for idenTifying potential wmutagenic and
carcinoganic agants and thal thay are most effaclivaly usad teo
eslablish priorities for tasting in nigner organisms. (39 refs)

Hutt MS ; Anthony PP

EPIDEMIOLCSY QF SOIE HUMAN CANCERS: (3) LIVER.

CARC/77/02793

Sci1antific Foundations of Oncology. Symingtem T, Carter RL, ed.
London, Hilliam Hzinamanm Hadical Books Ltd, 1976.

ENG

A discussion i3 presented of tha epidamiology and possible
atiolegy of liver cancers, in parlicular, of hepatocellular
carcinoma. Cirrhesis is a common pracursor to hepalocallular
carcinowa, butl nol lo cholangiccarcinoma (bilza duct carcinomal.
Animal experiments indicate that the in¢creased cell turnover
associated with cirrhotic reganzration laads to a higher risk of
malignant transformalion. a-Fetoprolein production is seen in
hepatocellular carcimoma bul noi in cholangiccarcinoma. The
follouwing possible eliological factors in hepatocellular
carcinona are briaflv considared: parasitic 1nfaclions,
malnutrition, natural carcinogans, drugs, vinyl chlerida, and
mycoltoxinsg (parTicularly, atlatoxin Bl)., A wore datailed
considaralion is given to Thz fraquanl association of hepatitis B
antigan (HBAg) with cirrhosls and hapatocellular carginoma: 1n
Uganda, 277 o7 patiants witlh cirrhosis and 40% with
hepalocellular carcinoma possassad HBAg compared lo 3% of comirol
subjects. IT was also shown Thal voungar parsons and men wera
mora commonly positive and that wacronsdular tvpes of cirrhosis,
which predowinata in Uganda, ware particularly associated with
tha preasenca of HBAg. (95 refs)

Hatanabe PG 3 MziGowan GR ; Gehring PJ

Toxicolomy Razs. Lab., Dow Chawical Coa., Midland, MI 48640

FATE CF (#%16 CIVINYL CHLORIDE AFTER SIMGLE ORAL ADMINISTRATICN
IN RATS,

CARC/¥7/02613

Toxicol Appl Pharwacel; 36(2)1:339-352 1976

ENG

Hale Sprague-Dauley rats were given single doses of 0.05, 1, and
100 mg/kg po of #4114 C-vinyl chlaridz (VC), and tha routas and
rales of eliminalicn of <14 C aclivitly wuere follouad for 72 rr.
Following 0.05 and 1 wg/kg, axcralicn in tha urine as nonvolaiilz
walaboliles and az ##14 CO02 n erplred alr accounted for 59/-68%
and 94-137, respaclivaly, of ha adminisizred dosz. Only 1¥4-2%4 of
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the dose was expired by tha lungs as VC. Conversely, after 100
mg/kg, 677 of the dose wns eliminataed by the lumgs as VC, and
urinary ncnveolatile wmatabolitas and %%14 C02 comprisad 117 and
3%, respeclively. Pulmonary elimination after 100 mg/kyg zhowzd an
apparent biphasic clearanca with half-timas (Tl /2 ) of 14.4 and
40.8 win for tha raspecliva fast and slouw phases. Follouwing 0.05
and 1 wmg/kg, tha pulwonary c¢l2arance of VC was wmonophasic, with
t1 /2 of 53.3 and 57.8 min. The gparcentags of the dose remaining
in the carcass afler 72 hr was 104, 11%, and 2% of the 0.05-, 1-,
and 100-wg/Kkg dosas, respactively, The urinary radicaclivily was
separatad by high-pressure liquid chromatography into thraa major
matabolites. Tuo of tha thra2a major urinary matabolites warz
idantifiad as N-acelyl-S-(2-hvdroxvathyllcystaina and
thiodiglycolic acid by gas chromatography-mass spectrowetry. The
proporlions of the urinary matabolites ware not influanced by
dose. The fate of doses of 1-100 wmgskg VC was clearly
dosa~dzpendant. Tha resulis suggest that tha metazbolism of VC is
a saturable process. (20 rafsz)

Coudere P ; Panh MH ; Pasquier B ; Pasquier D ; N'Golet A
Faura H

- Laboratorie d'Anatomie Pathologique, C.H.U., 380643 Granoble

Cedax, France

ANGIOSARCCHMA OF THE BONE REVEALING A HEPATIC TUMOR IN A VINYL
CHLORIDE WORKER,

CARC/77/02353

Sam Hop Parisi 52(31/32):1721-1722 1976

FRE

A case history is presented of a vinvl chloride-induced
angiosarcoma of tha liver in a 33-vr-old man occupationallv
exposed to the chamical for 10 vir. The livar nooplasm was
asvmplomatlic and uwas discoverad when the patient was hospitalized
for dorsal and lusbar pain incrz2asing in Intamsity after a fall 5
mo praviously., X-rav sfudias revealad ostla2olviis and cowmpresiion
of tha luwnbar vertzbraz and a porlion of tha 5th rib missing.
Hualowa and thyroid, Kidnay, and prostale neoplaszms wers ruled
oul by diagnostic studies, A costal tuwor was removad and
diagnosed as an angiosarcoma, rars tn bonas, particularlv costal
and vertebral bones, Subsequently, the hepatic tumor was
diagnosad by scintigrephy, arteriography, alc. A spontanesus
rupture of tha hapaltic tumor raguirad emargancy Intarvantion;
howavar, tha patisnt died. Mulliple bone Tuwsrs as wall as a
subcapsular angiosarcowa oceupving tha right loba of tha liver
wara found at auleopsy. It was nol da2tzrminad whathzr th2 wultiple
Tumors were privary wultifocal maoplasws or matasiazes of 1hz
hapatic tumor, (5 refs)
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AD - Dautsches Krebsforschungszantrum, Institul fur Toxikologie und
Chamotherapiz, Im Hausnhzimer Fa2ld 280, D-6900 Haidalberg, MWzst
Garmany

TI =~ CHEMICAL CARCINOSENS IM THE HUMAM ENVIPOMMENY: FRO3LEMS AMD
GUANTITATIVE ASPECTS.

SI - CARC/77/02335

S0 - Oncoleqys 33(2):51-57 1976

LA - EMS

AB -~ A raview is givan of tha concapt of anvironmental causation of
human cancar. Thz problaem of datarwining rizk evaluations and
prazventiva measures inveolves datarmination of a chamical's
careinogenicity and tha wontioring and quantification of
environmental carcinogans. AlThouznh zowmz chamicals are claarly
carcinoganic, others such a3 cyclamales arz quaslionable.
Currently envirenmantal carcinogans are not baing monitorad
ragularly, partly becausa dalarmiration of tracz guantitias is
analytically difficult and standardizad referanc2 wmathods havz
mot bzan adoptad. Problews That antar into quantification of
anvironmantal carciragans and risk 2valuation arz2 discussad.
Evwvirermantal lavels of polvevalic arcwalic hudrozarbons (PaH),
arlatoxing, vinyl chlerida (VC), and H-nitrose compaunds are
conpared to iha dozas necaszarv lo 2sparimantallv induca tumors.
Evposura o PAH, the bast raprezantalive of which is
banz{alpyranz (BP), iz mainly via ing2stion and inhalatien., Among
aflatoxins, which grow w2ll in food products undar certain
conditions, aflaloxin B 13 tha wmosl polant hzpalocarcinogan
Krnoun. Occumational exposura to VC 1s causally connactad with the
induction of human angiosarcowa of tha liver. Industrial
discharaz of VC and tha usa2 of PVC as & packaging matarial for
food ara sourcas of erposure of tha ganaral population. Saveral
aspacts of carcinogznle N-nilroso compounds araz reviawad,
tncluding thair zentant 1n fcod products. With tha axception of
aflaloxinz, quaniifias of singla carcinogans wav b2 subthrashold.
In view of syncarcinoganic and ofhar 2nmhancing and/or modifving
effacls, howavar, th2 probability of wultifastorial cause of
human cancar doas notl allow thz dafinition of safz levals. (28
refs)

gG68€lL S8Y

263 AU - VowBruck CG ; Ezkert WR 4 Rudolph FB

AD -~ Unilever Gasallschaft wbH, Hanmburg, W2st Garmany

TI -~ MIGRATION OF VINYL CHLORIDE FRQM PVC PACKAGING

SI - CABC/77/02186

SO - Fa!la Siefan Ansirichm; 78(8):1334-337 1976

LA - GER

AB - Gas chromalographte assav of vinvl chlomida (VC) migraticn in
palvvinvel enleridas (PYC) or fal steulant HB 307 was mada by
Puschmann's watlivad with a sensitivity of 0.000017 (0.1 wmgskg!l for
PVC and 0.000001% (0.01 waska) for HJ 307. VC wmiaralion from PVC
was direclly proportional to tha inttial VC concaniration. In lwo
separate PYC zawnles the VC laval f2ll frow 0.080564 1o 0.0027 and
from 0.C0177 to 0.0006% aitar 35 days. At 20 C a linear rz2lation
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was also obtainzad for tha VC flow into HB 307 fer 100 days. Al 40
C a max VC congcantralion was racchad in HB 307 in 50-60 days,
aflar which Tha laval graduallv f2ll. The appsarance of a max
sugsestis 2 reflux from HB 307 through PVC into Tha ambiant
atwosphara. On tha avaraga, an adult will consuwe sbout 1 kg of
packagad food per day. Since only a small fraclion of That
kKilegram 13 in PVC packaging, the threzal of VC comtamimation,
even al a 0.006% conceniration in PVC, is very swmall. (4 rafs)

French JE 7 Andzrsen ME § Jarkins LJ

Exparimental Pathology Dapl.. AFRRI-HMMC, Bathasda, MS 20014
VIMNYLIDEMNE CHLCRIDE-INDUCED ULTRASTRUCTURAL CHANSES IH RAT LIVER
(MZETING ABSTRACT).

CARC/77/70199]

J Call Bioli 70(2/Part2):361a 1976

ENG

Vinvl chlorida and vinvlidana chlorida{l,1-dichlorozthyvlenz, DCE)
arz closalv related chamicals and are Kknown occuzalional and
anviroamental comtaminants. Tha pathobiolegical effacls attar
oral administration of DCE (in corn oil) 1o Fasted male Haltzwman
rais was datarminad by corralating tha ultrastrustural danag2 to
the livar with chamc2s 1n thz serum lavels of glutamie-pyruvic
transaninase (SGPT) and glulamic-oxaloacatic lransaminmasa (530T7).
In o cowplataly randomizad sfudv, fas7ad rals reczived a single
oral dosa of 490 to 20 wg DCE/mg of bodv wl. Afte~ 0, 1, 2, &, and
8 hry, SGPT and SGOT valuszs were daterwminad and livaer lissue
samplas were jwmersion fived in 37 cacodylate buffsrad
glutaraldahvda, post-fivad in oswmium (z2troxid2 and prepared by
convantional EM mathods. SGPT and SGOT valuas ingreasad
dramatically according to dosaza and Tima of exposure inm a linear
mannar, which indicated significant napatic damacz. Thz
appearanca of wmyalin-like bodi2s occurred at a similar frequsncy
in both centrol and lreatad rals. Control ratls warz also
characterizad by slightly dilatad rougn endoplaznic
reticulun{RER) and p2rinuclaar cisternaz. Howawver, DCE-axposad
rals shouwad significant dilation of tha RER, loss of ribosomnas,
mitochondrial suzlling, loss of cristaz and chroratinelvsis in a
dosz and Tima rzlatad mamnar. Harginalion of tha chrowmatin along
the nuslear envalepa (chrowatinorrhaxis) did nol occur within
this tiwm2 pariod of evposurs and dosaz2 of DCE. DCE is a vary
hopalovic xanobiolic and its pathebiclogy way ba diffarant
according To tha roul2 of admintatration., (Ho rafs)

Hatanaba PG ; MzGowan GR ; Madrid EQ i Gahring PJ

Towicology Ras. Lab.. Douw Chawical Co., Midlend, HI

FATE CF (+%14 COHVINIL CHLORIDE FOLLCWING IMMALATICH EXPOSURE IN
RATS (MEETING ADBSTRACT).

CARC/T7/01562

Towicol Appl Pharmacoli 37(1):93-94 1976

hied

Tha objeslive of the prezant study was lo datarmina tha rale of
inhalzg (**14 Clvinyl chlorida (%14 C-VC)  al drifzrant a,pssure
concantrations In rats. Malz rats ware sxposad to 10 or 1000
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Cj ppm{¥%14 CIVC for 6 hr and tha routas and ralas of elimination of

#%¥14 C activitly wera followad for 72 hr aftar tzrmination of
axposure. Following exposura to 10 ppm VC, urinary #%#14 C
( acTivity and axpirad VC comprised 68 and 2% raspaciively, of tha
racovered radicactivitly, Afler exposura 1o 1000 gpm VC, the
proportion of the radicactivity tn tha urine degreased whila that
2xpirad as VC increasad, reprasenling 56 and 12¥ respactively.
‘ Tha pattern of pulmonary elimination of VC per s2 was prescribed
by similar wonoexpanantial processas follcwing 10 or 1000 pom
Wwith respacliva hali-livas of 20.% and 22.4 min. Tha elimnation
of #%14 C in thz urinz was dascribad by a bizxponantial process;
tha hal+-livas for th2 inmilial phase of axeratlion ware 4.6 and
4.1 hr following 10 and 1000 ppw, raspacTivaly. Tha parcanlazz of
tha racowvarad #%¥14 C ra2maining in the carcass after 72 hr uas 14
and 157 al The raspaclive lou and high exposure lavels. Tha #¥14
C rawaining in Tha tissues was cowprised primarily of nonvolatile
malabolites of VC rathar than VC p2r s2. Tha urinary #¥14 C was
saparalad bv high-prassure liguid chromatography 1nto thrae major
melabolites corrazsponding to H-acatvl-5-(2-hvdroxvathyllevsizine,
( thiodiglycolic acid, and a third unidantifizd matabolita. The
proporlions of tha urinary matabolilas ware notl warkedly
influancad by the exposure wmamitudz. Tha fatle of inhalad (%14
CIVC waz shown To ba agsa-~dapandent and this 1s gensisTent with
£ pravious studizs on tha fale of VC follouwing 1ngastion.

ST |

266 AU - Kravbill HF

AD - NCX, MNIH, Bathasda, MD 20014

TI - OISTRIBUTICH OF CHEMICAL CARCINOGENS IN AQUATIC ENVIROMMENTS.

SI - CARC/77/01664

50 =~ Prog Exp Tuwor Ras ; 20:3-34 1976

LA - ENG

AB - Various contaminants in raw and finishad watar supplies that wmay
have iwmpact on tha h2alth of wmarina animals and man are raviawad,
and spacific calaqories of pollutants are considarad. Tha
organochloring insaclicidas appaar to domonstrata the graalest
potantial for a tumoriganic rasponsa. From bioassav data, DDT and
chlordana could b2 classvfiad as suspact carcinomezns. A
polvehlorinatad biphenyl (Aroclor 1260) has inducad hyperplastic
nodules with histological evidance for carcinomas In fawale rat
livars. Polucyclic aromatic hydrocarbons are ubiguitous in the
agualic environmant and mav presant tha greaatast carcinoganie
inzult, I7 thass chewnicals are dizchargad into wataruavs
solubtlizad v» solvants, thera wav b2 soma wiscibility or thay
mav pracipitala cut of tha solution., A fau of Thz comnounds are:
auramina, banzidine, o-telidinz, 3.3'-drwzthvibancidine, and
S-napinthvliawina. Tha a2ffact of banzanz on warine anitwals should
be cboarvad azpacially stnece 1t 15 a leukawezzamic agant, I1 may
occur al lew concantralions as a contaminant tn walar from
rziinary waslas or intantional cuamping, A systawatic momilering
of a=2rial discharga and waler 2ifluants arcund plants proguzing
vinvl ehloridz and polyvinyl chlortds shousd that valuas could
rangz Trom 0.15-327 ppe, Tha facl inal vimvl zhloride haz baan
datzcled and conzaniratlons nava bazn maasurad In walerways
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suggesTs that wmarinz animals could be adversaly affected and that
vinyl chlorida might be includad in warina foods takem from
contaminatad waters. Soma correlations hava bean found bzluzen
levals of carcinoganic watals in certain river basing in tha US
and cancar wmorfalities in The regicn. Nickel concentratlion seamed-
1o corrzlata with wouth and intestinal cancer d2ath ratas and
arsenic with aya and larynx cancers and wyeloid laukamia.
Beryllium was corrzlatad with bona cancer and wortalitias from
breast and utezrina cancer. Laad was associaled with Kidnay
cancar, laukemias, lywphomas, and stomach, intestinal, and
ovarian cancars. (70 rafs)

Starrord J

Flastics Div., ICI, PO Box 6, Bazssemar Road, W2luyn Garden City,
Hartfordshira AL7 1HD, England

THE VINYL CHLCRIDE MONOMER HEALTH PROSLEM.

CARC/77/01663
Cham Ind ; 5(11):466-470 1976
EMNG

Proc22dings of tha British Plastics Fedaralion conferencz on
'"Vinvl Chloridae and Safely atl lork' of May 18, 1975 and tha
confarence of the Occupational Hzalth Saction of tha Roval
Socialy of Madicinz of Saplembar 12, 1975, wuar: reviewed, as uware
racent davzlopments on The wvinvl chloridz hzalth problem in the
UK, Europa, and the US. The hzalth hazaerds associatad with
polyvinyl chloridz wmanufactura szam To ba entiraly rzlated to the
vinvl chloridz wmomomer (VCM). During 1969-71 the first
fibrosarcoma duz to VCM was produczd itn exparimanial animals,
Soon aflar, anothar invasligalor found that VCI axposura produced
a considarable vizld of Tumors of manmy typas in tha glands and
livar of rats exposad to varying dosagas, with a linzar
relationship beziuwzan tha log concantration and ths numbar of
tumors. Humerous epidamiological survavs have turnad up ovar 40
casas of anglosarcomas cormaclad with VCH in The world. Nzarly
all of these casss ware auloclava cleanars who z2wperiencad high
exposures to VCH., Much more statistical data will ba mecassary to
assezs (hz2 threshold for plant exposura so thal a proper
parspactive can be placad on thos2 standards now baing used by
manufacturars., (Mo rafs)

Berk PD ; Martin JF ; Young RS ; Creach J ; Salikoff IJ ; Falk H
Walanaba P ; Poppar H i Thowas L

Room 4D-52, Building 10, Sa2ction on Disaaszs of the Liwvar,
Digestive Diseazes Branch, Nall., Inst. Arthritia, Halabelism, and
Digastivae Divszanzes, HIH, Cathasda, D 20014

VINYL CHLOPIDE-ASSOCIATED LIVER DISEASE.

CARC/77/01512

Ay Intern Had; 840601:717-731 1976

ENG

The associalion of vinyl chlorida exposure and liver disesszes is
raviauzd, Polyvinyl chloridz has baan producad frowm vinyl
chlorida monomar for ovar 40 vr, bul racognition of toxicily
among vinyl chloride polymerizaltion workars i3 more recent, In

'
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tha wid 1960's, acro-osteolysis was found in workers involved in
cl2aming polymarization tanks. In 197%, The sama population of
werkars was found to be al risk for aa unusual Tvpe of henatic
fibrosis and angiosarcoma of the liver. Tuo casas of vinyl
chlorida-associatad liver injury, on2 of hapatic fibrosis and one
of angiosarcoma, are prasantad. Tha hisTologic fa2aturas of these
lesions are similar 1o the hegpalic fibrosis and angiosarcomas
resulting from chronic exposurz te inorganic arsanicals.
Preliminary studies suggest that tha toxlcily of vinyl chlorida
mav rasult from formation, during high-dose exposure, of active
matabolitas by mixad funclion oxidazas of tha liver,
Epidamiclegic studiss indical2 an incraazed incidance not only of
Liver diseasze, bul also of cancars of tha brain, lung, and
possibly other organs. (51 rafs)

Gambla J ; Liu 5 § McMichaal AJ i Waxueilar RJ

NCMB Plaza, Suita 32, Chapel Hi1ll, NC 27514

EFFECT OF OCCUPATIOMAL AND HNONOCCUPATICMNAL FACTCRS ON THE
RESPIRATCRY SYSTEM OF VIMYL CHLCRIDE AMD OTHER WORKERS.
ICDB/77/09719

J Czcup tz2d; 18(10):659-670 1976

ENG

Tha respiralory function and sywploms in 174 vinyl chlorida
workars, 81 polyvinyl ehlorida workars, 72 former vinyl chloridsz
workars, 136 rubbar workars and 68 maintananca workars with
exposure lo vinyl chloridz, polyvinyl chlorida and rubbar at the
samz plant were investigalad. Respiratory questionnairas and lung
funcltion tests were adwiniztered to all workers. Except for small
airuay obsiruction associaled with rubber, increased respiratory
symploms and dacraasad pulmonary function warae not associatad
with working in chamicals, plastics, or rubbar. Some increases in
baseline pulmonary function were asseciatad with vinyl chlorida
erposura, Acuta reductions in pulmonary function ware obsarved in
smokers working in chamicals, plastics, and rubber. Haavier
clgarattz swmokers owvaer 40 vrr of ag2 had tha wmost advarsaly
affzctad raspiralory svitem. Work was nol associated with chronic
razpiratory effacts, bul all 2vposurz groups exparienced soma
acula respiratory insult. The litaraturz on this subject is
ravievad., (34 refs)

Anonnyvieus

Ho affiliation given

PREDICTIVE ONCOLOGY: FOLLOWIMG PATIENTS AT HICH CA RISK,
ICOD/77/705647

Patienl Caraj 10(61:56-70 1976

ENG

Tha factors that diractly relata to tumor davelopments, and tha
manngamant of high sk canczr patiants s dizcussad. An
aslimatlad 65-854 of all canzars arz envieonwantally relatad. The
patianl's fotal anvironmantal 2xpoiura lo or tngestion of
vwolicatad subztanzes such as vinvl chlorida, azoastos,
aflatoxini, and cverus2 of alzehol should ba dalerminad,
Chlorowycatin and olhar anlibiolics with OHA 1nhtbiting qualities

*
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should ba avoidad. When possible, immunosuppressants,
hamatodeprassants, and antihistamines, and the use of
cyclophospnamida, matholraxata, or tetracycline for skin
disordars or protestion should be avoidad. Banign skin lesions or
bursitis should not be irradiated. The patiant should chack any
drug, even monprascripliion, with his phyzician. High risk woman
should not be given astrogans, and if undargoing hystlaracicwy,
tha ovarias should bz removed at the samz tim2. Cancer risXk
fagtors are less dzcisivae than heart diszase factors, so
enfhusiaztic recommendations ars nacessary. Patients wmust be
educated bafore sicnificant chengas occur in morbidily and
mortality. Communily resourcas are available, and datecticn
clinics cam b2 organizad o werk in laague with rahabilitation
facilities. (no rafs)

Hoffmann D ;3 Wynder EL

Maylor Dana Inst. Disease Prevenlion, American Hzalth Founzation,
Valhalla, MY 10395

SHOKING AMD OCCUPATICHAL CAHNCERS.

CARC/77/00959

Prav Mad; 5(2):265-261 1976

EMNG

Epidemiological avidance that tobacco use has an added effa2ct to
that of occupalional carcinogans is ravigwad. Thare is a lazk of
apidamiological data for tha joint reaclion of occunatlional
carcinogans and tobacco swoke. This applies particularly o
uorkers in nickel refinariesz, coka oven and gas workars, and for
workers in tha chawical industries ralataed to halo athars and
vinyl chlorida and certain urinary carcinogans. Synargistic
and/or additive effects of occupalicnal carcinogans and tobacco
smoke are epidamiologically establishad 1n tha areas of evpesure
to radon daughtars and to some types of asbaslos. Expariwmanial
evidancz of ayncarcinogantc and/or cocarcinoganic effects of
tobzcco smoka and occupalional carcinogans is naedad in the zreaas
of carcinaganasis of nickel, chromium, arsanicals, vinyl
chleorida, and halo zthars. Tha lattar, houwavar, ara very polznt
respiratory carcinogans by Thamsalves. Similarly, the aromaiic
aminas as potant industrial bladdar carcinogans way ba stusdizd
for cocarcinoganie wachanisws with tobacco smoke constituanis.
Epidamiological studies in occupalional cancer must includa the
smoking hisfories in ordar 1o datzrmina thz ralalive contribulion
of causaliva factors, Furtharwmorsz, 1t 13 tha haavy cigaretia
smokar who is wost likely te ba the first affactad by tracas of
carcinogans. (105 rafs)

Watanabe FG 53 MeGowan CR ;3 Madrid EQ 3 Gzhring PJ

Toxicology Rasz. Lab., Hzalth and Envirommantal Ras,, Midland, MI
48540

FATE OF (#%14 C] VIHYL CHLORIDE FOLLOWING IHHALATIOM EXPO3LRE IN
PATS.

CARC/77/00949

Toxi1col Appl Pharwacol; 37(1):49-5% 1976

ENG
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. (‘ AB - The fate of imhaled *%14 C-vinyl chlorids (VC) al different

e exposura concenlralions was studied in rats. Malz rats were
’ exposad 1o 10 or 1,000 zpm ¥#14 C-VC for 6 hr, and the rcutes and
(' rates of =2limination of %¥14 C activity ware followad for 72 hr
aflar tzrminaliom of evposura. Following evposure to 10 ppn of
VC, urinary #%14 C acTivily and expired VC cowprised 68% and 2/,
rezpectivaly, of tha recoverad radioaclivity. Aflar exposure to
(' 1,000 ppwm of VC, the prcportton of tha radicactivity inm tha urine
" dacraaszaed and thatl expirad asz VC increasad, rzpresenting 56% and
124, respactively. Tha paltarn of pulmonary elimination of VC par
se was describad by similar apparent first-ordzr Kinatics
following 10, ar 1,000 ppw witlh respactive halfi-lives of 20.4 and
i ' 22.4 min, %%14 C activity in tha urina was aliwinated in
' accordance with a tuo-a2xpeonantial aquation; tha half-lives for
the ini1tial phase of excralion wzre 4.6 and 4.1 hr follouwing 10
( and 1,000 ppm, raspaclivaly. Racovared ¥*14 C activity remaining
o ) " in tha carcass aftar 72 hr was 144 and 15%. VC par se was not
e : found in Tissuzs. Tha urinary #%14 C activity was saparalad by

S high-prassure ligquid chromatography into thrae major malabolites
( corrasponding to M-acatyl-5-(2-hvdroxvethvllcvstaina,
thiediglycolic azid, and a third unidantified mztabolite. Tha

proportions of thz urinary matabolilas ware not wmarkedly
influancad by tha exposura magnituda. The fatz of imhalad %¥14
C-VC uas dose-depandant; this is consistent with previocus studies

¢ on tha fatz of VC following ingzstion as wall as inhalatiean. (13
rafs)
C 273 AU - Hagnusson J 3 Ramal C
AD - Wallanbarg Lab,, Univ. Stockholm, Stockholm, Swedsn
TI - MUTAGENIC EFFECTS OF VIMYL CHLORIDE IM DROSOFHILA MELANOGASTER
(MEETING ADBSTRACT).
( SI - CARC/77/00859
SO0 - Mutal Res; 33(2):115 1976
LA - ENG
AB - Ganatic investigations on Salwmonella have showun that wvinyl

cnloride is converted to a mutaganic matabolite in liver
wicrosomas., To studv tha effect of vinyl chlorida in tha gonads
and tha tranzmission of mutalions lo tha naxt gameration, i2sis
Wi th sex-linkad recassiva lathals 1n Drosophila wera performad by
t{ha Muller 5 mathod. Malzs wera Iroatad witlh doses of wvinyl
chlorida in tha air for 3 br and matad to Hullar 5 fewmalzsz. A
stgntfrcant incrzaze In raca2ssive lathals was obtainad boih n
tha firsi and 3acond gonarations; this indicatad that tha
induction of recassiva lathal wozales teck place. Thasa rasulls
arz in azcordance uith pravicus findingz that Drosophila 2r»hibitls
a wmzlabolic conversion of ndiracl carcinagans, rasambling the

- malabolic activalion in wammals, (Mo rafs)

-
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Lopriens N ; Abbondandolo A ; Barale R ; Baromcelli S ; Bomatti S
Erenzetli G ;5 Cammallinmy A 5 Corsi C 5 Corti G 5 Frezza D
Laporini C j Mazzaccaro A 3 Nieri R ; Rosellini D i Rossi A
Laboratorio di Hulaganesi e Differanziamento, CHR e IsTituto di
Ganmztlica dz2ll'Mivarsita, Pisza, Italy

HUTAGEMICITY OF INDUSTRIAL CONMFOUNDS: VINYL CHLORIDE, STYREME AND
THEYR FOSSIBLE METABOLITES (MEETING ABSTRACT).

CARC/77/00858

Muatat Ras; 38(2):114-115 1976

ENG

tutaganicitly mathodologias werz appliad to the study of vinyl
chlorida, stlyrerz, and thair metaboliiizs (2-chloroathv]ans
oxida, 2-chloroathanol, 2Z-chloroacataldzhuda, and 3Tyrzna2 oxide)
To ¢corralatla thz mammalian malabolic fate of tha cowpounss with
thair biological activity. Thz cowpounds wara siudied by liver
microsomal azssay and host-madiatad assay with tha y2ast S pawbe
and S caravisiaae, Przliminary exparimenis wers also doma with
somatic mammalien calls (V79 chinasze hawsler), on which Thsz
induction of 8-acaguanine rasistant clones was assessad. Vinyl
chlorida was found to be wmutaganiz in The presanca of liver
wicrozomal prazparations and in the host-wmadialad assayv; wmeregver,
tha possiblz in vivo metlabolita, 2-chloroathvlanz oxida, was
rezponiible for mutaganic activity. Styrane was found To ba
fmactiva on veast (+- microsowss) or slightlv activa on hamster
ca2lls) stvrenma oxidz was found To b2 active in differant
biological systems. (Mo refs)

Maricq HR 5 Johnson M ; Wnatstomz2 CL | LeRoy EC

Div. fheunatology Imuunology, B2pl. MHadicinz, Madical Univ, South
Carolina, 80 Barre St., Charlaston, SC 28401

CARILLARY ARMOEMALITIES IM POLYVINTL CHLORIDE PRODUCTIONM WCRKERS.
EXAMIHNATION BY IM VIVO MICROSCODRY.

ICDB/77/02755

JALAG 236(12):1368~1371 1976

ENG

To detarminz whether svmptomatic vinyl chlorida (VC) workers hava
fingar-zkin-capillary abnorwalitias, whathar tha abnormalities
ara siwilar or diffarant frowm thosa in pationts with idiopathic
sclarodarma and Ranaud svndrowe, whathar microvascular
abmermalitias are relatad to tha tvpaz of VO associaled
abnormalitias (aspacially livar), ubathar wicrovaszcular
abrorwalities are related to thz naturz and duralion of VC
erposure, and whether smicrovascular abmormalili2s are found in
workars not awxposad to VL, thza hands of 152 VC-axpoied workars
wara 2xaminad by wida-fiald coptllary wmicroszcepy. Examination
ravaaled scattzrad sclarodzrma-like microvascular abmormaliliazs
in 21 workars and 130latad capillary abnorwalities 1n anoihzr 27,
a3 cowparad with only Thraz 130latad abnormalilizs in 50 wanual
wornars not ewxposad to VO, Thirtazn of 17 VC workars with
objactiva evidanca of VC-azsocialad abnormalitias (anglozzrceoma
er fibrosls of livar, acroostzolyzlss or sclarodarma-lika sin
l2zions) alzo had microvascular abrmormalitiss. Sinca
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- ( microvascular changss occur more frequently than overt
VC-associated pathologic conditions, thay may raprasent an early
wanifestation of tha VC effact. Thus, capillary microscopy may
T e (' bacoma a usaful mass-screening procedure in the early defaction
! : ' . and prevention of VC-associaled diszaze.

276 AU - Rannug U 5 Ramal C

(‘ AD - Environmantal Toxicology Unit, Hallenberg Lab., Stockholm, Susden
) " TI - THE NMUTAGEMICITY OF WASTE PRODUGCTS FROM THE VINYL CHLORIDE
l.:""' T INDUSTRIES (MEETING ABSTRACT).
TR N - B SI - ICDB/77/01850
e T ST T e S0 - MuTal Res; 38(2):113 1976
A Ce LA - ENS
iy o N AB - Vinyl chlorida has baen shoum to possess carcinogsznic and
.'. - . ’ mulaganic properties. Thare is a risk that bvproduztls also
L ' ' s ( possassing these proparties may be formed in industrial processes

involving this cowpound. Tha wanufacture of vinvyl chlorida from
acatylena and/or athvlana has given risz to a waste product, the
EOC tar thal containz ethvlene dichlorida as on2 of its main
( componants. (This waste producl has bzan dumpad into thz s2a in
larg2 quantitizs,) IT was testad for wutaganicity with one of the
strains in the Salwonzlla test systam (TAL535), which raspandad
1o base-pair subaliltulions in DMA. Ethamol, dimethyl sulfoxidas,
and Tuzen 80 warae usad o dissolva or amulsity tha tar. Thay
producaed a wulaganic affect which was approximataly of tha samz

) - Lo magni fude. Howavar, whan a microsowal ¥fraction from rat livar
plus an HADPH-ganzrating svslem was addad, tha EDC tar exhibited
; a considerably strongar wutaganie effect. Thasa results suggest
> that thare are direct as wall as indirect mutaganic components in
the EDC tar.
277 AU - Robinson JS ; Thowpson JH ; Balchar R ; Stephen WX
. AD - Dzpt. Anassthatics, Uhiv. Birmingham, Birmingham, England
vem o, TI - VINYL CHLGRIDE: THE CARCIMOGENIC RISK (LETTER TO EDITOR).
T SI - ICDOB/77/01742
oL ) 50 - Br Mad J; 2(6039):815 1976
o \ LA - ENG
d AB - Vinvl chlorida bshaves as a non-ideal gas al roowm temparatura

and, a3 such, a given mass occupias lass vol at any particular
tamparatus~z and partial praszsure than predictad bv Th2 1d2al gas
laus. Although tha rasultanl error arlsing from Thaz usa of partls
par wmillion (ppm) 23 opposed lo tha idzal v/v may be swall,
pracision is 2332nltal in establizning tha thrashold and cz2iling
limits. It is siwplar To usa wicrog/litar for air pollution
thrasholds b2cause tha wonitoring Insiruments are wost aasily and

raliably calibratad in mazs/vol units.
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Schlattzr CH

Institul fur Toxikologie, Schoremstrasse 16, CH-8603
Schuerzanbach bei Zurich

THE RISK OF COMNSUMERS AMD PVC WORKERS TO VIMYL CHLORIDE.
CARC/77/00017

Schueiz Mad Wochenschri 106(19):647-650 1976

GER

Thz signs and symptows of vinyl chlorida infoxication, the
epldamiolcgy of hzpalic hammgicsarcowa, the results of animal
expzrimanfalion, curranmt zsilmates of cccupalional risk, and the
dangar of polyvinyl chlorida packaging to the ga2naral populalion
are topically raeviauad,

Lloyd Ju

NIOSH Center for Diszz2ase Conirol, 5500 Fishers Lane, Rockville,
MD 20852

DCCUPATIOMNAL CAHNCER.

CARC/77/00356

Proczadings of the Elaventh Canadien Cancer Research Conferance.,
Natl Canzar Inst Canada Toronls Oniarte 6-8 May 1976, 1976.

ENG

Thara is usually an excezdingly long d2lay bafora the first
indications of an cccupatlional cancar haczard and tha dzfinitive
analvsis of excess risk that is required bafere The instifution
of uorkplace conirols., Briaf discussion is given of the excasses
of! bladder cancarz: in dwve and rubber workers arnd in workars
exposad 1o 4-aminobiphanyl, a rubber anTioxidant; skim cancer
among workers in copper sweltars and Tin refinzrtes anmd among
parsons exposed 1o arsenic, such as sha2zp dip workers; lung and
nasal sinus cancers among nickel and chromium workers; lung and
digastive Tracl canzars and plaural and paritonzal mesothaliomas
among uorkars in tha azbesios industry; leukemizs among
radiologists; lumg cancers among uranium willers; bona cancers
awong radium dial paintars; cancar of the nasal sinuses in
uocduorkars; and anglosarcowas of tha liver in workars erposed to
vinvl chlorida.

Fox AJ

Hadical Statisties Div., $t. Catherinas House, 10 Kingsuay,
London WC2B 64P, England

VINYL CHLORIDE AND HMORTALITY? (LETTER 7O EDITOR).

IC0B/77/,00227

Lancaly 207982):416-417 1976

EHG

An analyzis of tha data on uerkars asposad to vinyl chlorid:
mdicaled That am unbiased measure cam only be oblained from
studies of wan who had la2ft tha tndusiery during a fixing pariod
and uare at1ll aliva at the end of that p2riod. Th

calculations providad little avidance to support I
of an exca2ss ri13k of lung end brain cancer in work
viayl enlerida, Houavar, there was an excess of &2
cancar of the liver, particularly anglozarcoma.
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281 AU - Barry G ; Rossiter CE

AD - Llandough Hasp., Panarth, Glamorgan CFé 1XW, Uniled Kingdom

TI - VINYL CHLORIDE AND MCRTALITY? (LETTER TO EDITCRI.

SI - ICDB/77/00226

50 - Lancet; 2(7932):416 1976

LA -~ ENG

AB - Anzlysis of the results provided in an article and the followup
latters and replies indicates that there is little evidencs of
excess mortalily, eithar overall or from cancar, in workers
2uposed To vinyl chlorida. Furtharmora, thars does not app2ar to
ba a trend corresponding To inereasing duration of exposure.
Thase Tindings arz in conirast to thz invarse and exaggaratled
Trands given in previcus articles.

282 AU - Mullar KT 3 Buchter A ; Gross R Balt W

AD - Had, Wiv.-Klinik, 5 Koln 41, Joseph~Steliwmann-Str. 9, Hast
Garmany

TI - RESULTS OF A STUDY OF 17 CASES OF LONG-TERH EXPOSURE TO VIMYL
CHLORIDE.

SI - CARC/77/00312

S0~ Mad Wait; 27(1):21-24 1976

LA - GER

AB - A discussion of the physicochamical propartias of vinvl chlorids
(V€) and itz Toxicology pracades a raview of 17 patients with VC
inTexicalion. Livar patholeqy and positiva Ravnaud si1gns cccurrad
in 11/17, esophagzal or fundic varices in 8/17, splaromagaly in
8/17, thrombocytopania in 10/17, and acro-osteolysis in 8/17. Six
probands presanted with granuleo cylopoiesis and warrow
sTimulation by sternal puncturae, Fivae patiants had various
ehanges in antibodv composition, and 3ix ware laukopenic. All
patiants ware otolaryngolegically nagative. A suspicion of
hzpatic hawangioandothalioma 1n onz subjacl was disconfirmad on
leparoscopy, althouach tha paliznt had 2lavated serum iron and
distal hupalgesia. Th2 subjacts were men, with a maan 9-yr VC
axposuUre.

283 AU - Corbell TH

AD - US Vaterans Admin. Hosp., Ann Arbor, MI 48105

TI - CANCER AMD COMGEMITAL AHOMALIES ASGSOCIATED WITH ANESTHETICS.

SI - CARC/77/00158

30 - A HY Acad Sci 271:58-66 1976

LA - ENG

AB - Czrlain anasthatics in ganaral us2 may be carcinoganic,
awbrvolethal, Teraloganic, and/or mutaganic. Spontaneous aberlion
ratas as high as 337 have b2an reporlzd awang nursz anasthailsls,
cowparad lo a ratz of 94 awong ganaral suly nurszs, and 16.47 of
434 children born To nursa anasthatis(s who had workad during
prazoiancy had birth dafazls, cowparad to only 5.7 of 261
children born to nursz anasthalisls who had not workad whilse
premant, Threz studizs have indicataed an increazad cancar risk
In gparaling-room parsonnal) a racanl zurvay 1nvalving 50,000
zucn persornel and 30,000 non-opa2raling rooce female madical
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parsomzal controls revealed on 1nereased prevalence of camcer in
the formar, ranging from 1.3 to 2 timas the conlrol ratez. Halogen
ethzr anzsthetics such a3 isoflurana, wethoxyflurane, and
enfluranz are similar in chewmical structure To the proved
carcinogan bis(chloromathyl) 2thar, and trichlorozthyvlena is
likewisa similar to thz carcinsgen vinmyl chloride. Isoflurane has
b2zn sheun 1o be carclnoganic in wmice., Whan pregnant Swiss/ICR
mice ware exposad lo 0.57% isoflurans for 2 hr on days 12, 14, 16,
and 18 of pragnancy and the offipring were exposed to 0.1X
izsoflurane evary olhzr day frow agz 5 days for 25 exposures,
10/37 male offspring killed aftar 15 mo had h2patic neoplaswms,
with thrae animals baving multiple Tumors. No nzoplasms ware
obsarved among 23 cenlrol animals. Isoflurana, and the
structurally similar halogenaled ethar and alkans anesthatic
aganls, must be regardad with suspicion and sTudied for
carcinogenic propariies as scon as possible.

Kotin P

H2alth, Safaly 2 Environment Dapl., Johns-Manville Corp., Danver,
CO 80217

DOSE-RESPONSE RELATIONSHIP AND THRESHOLD COMCEPTS.

CARC/77/00144

Arn HY Acad Sci; 271:22-28 1976

ENG

Tha author examinas tha concapts of dose-response and threshold
levals in cancer induction. Tha applicability of the
dosa-respens2 concapt has been claarly danonsiratad for thz
tumoriganic effecis of carcinoganic ageants in animal wodals over
cartain concantraticn rangas. This has been verified in wman, and
dose-responsa data and no-effact levels have been daterminad for
carcinoganic organic and inorganic chemicals (spacifically for
vinyl chlorida and asbzstos), matals, and for non-ionizing and
ionizing radiation. In the absence of evidance to tha conirary,
the zoplicability of tha threshold concepl in considerations of
acceptabla lavaels of carcinngans within the envirormen! cannol be
daniead.

Malfoni C

Inst. Oncology and Tumour Cantre, Bologna, Italy

PREDICTIVE VALUE OF CARCIHOGEMESIS BIOASSAYS.

CARC/77/00128

Ann HY Acad Ser; 271:431-443 1976

EMG

Bioassavs provida an important wmeans of pradicling the omccganic
rizk of parlicular cceupational and environuantal agants o wan,
In fact, tha Threa wosl iwporlanl sccurrences of environmanlal
and ozcunalional ftuusrs discovared after 1970 ware diraectly or
indiractly pradiclad by amimal sTudies. Tha ¥1r3l was tha
adolascent clear-cell vaginal adznocarcimoma found 1n girls born
to woihnars trzalad during pragnancy with synthalic nonstaroid
estrogan tharapy, As long ago as 1933, it was damonztrataed that
stilkastrol had carcinaganic propartizs, w)th wmammary tusers
ar1sing in male mica trealed uith th2 compound: several vears

.
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later, the same hormene was shoun to produce a variely of tumors
among difierent animal spacies. The sz¢ond occurrance was thal of
pulmonary carcinoma among workers exposed to bis{chloremethyl)
ethar, wnich had previously baan shoun to producs sc
fibrosarcomas and 3Kin carcinowas whan injectad sc inte rats or
appliad topically to wice. When the compound was inhaled by rats,
it induced squamous cell carcinomas of tha lumng. The third
example uwas providad by the idantification of liver angiosarcomas
in workers occupationally exposed to vinyl chlorida (VC), after
the carcinogenicitly of the compound had been damenstrated in
rats. Dala from 1nhalation exparimanis with VC in rals, mica, and
hawstars and from ing2stion sxpariments in rats are reporlad in
da2tail. Sixtiy Suiss wmice of bolh sex2s wzre tr2afed by inhalation
of VC in air al 10,000 ppw for 4 hr/day, 5 days u22kly for 30 uk.
Aiter 81 uk 55 daveloped pulmwonmary tumors, 13 had wammary
carcinemas, 8 had livar anglosarcomas, 9 had vascular tuwors, and
3 had =pithelial Tumors of tha skini of 150 untrzailed mica, 8
daveloped pulmonary tumors and 1 a vascular tumer after the same
length of timz. Biocassays can also be used 1o predict the
carcinogenicity of imorganic substances. Various 1norganic
materials ware testad by sc Injazlion of 30-mg quantitias into
Spraque-Daulay rats. OF 40 aniwmals in each group, 9 develooed
rhabdomyosarcomas and fibrosarcowas with naochromium, 8 with
chromiun allumen, 26 with chromium vellow, 27 wiih wolvbdanun
orang2, 16 with cadnium yvellew, and 1 with iron v2llouw, aftar
125-150 uk. Honz of 140 conirol aniwmals davalopzd nsoplasws. Of
49 mala and 48 female Spraguz-Dawlay rats, 34 and 31 davelepad
paritoneal wesoThaliemwas following tha endoparitenzal injzction
of 25 mg of crocidolita.

Lilis R ; Anderson H ; Miller A ; Salikoff IJ

Hount Simal Sch. HMadicine, Haw York, NY

PULHONARQY CHAMGES AMOMG VIMYL CHLORIDE POLYMERIZATIOMH WORKERS.
CARC/77/00015

Chast; 6902):299-303 1976

ENG

Pulmonary changas uncovared during clinical examinalions of threa
groups of exposad vinyl chloridz (VC) nolywmerizalion uorkars are
discussed. Tha examination 1ncluded chast x-rays, smoking
history, a chronic bronchitis questiomalre, and pulmonary
funclion tests, Tha first group was from a plant YXnown o have
high exposura levels to VC and polyvinyl chlerida (PVC). Tha
second plant waz the first PVC polvmarization facility, so that
long erposure affacts could ba ewpsclad. Tha third plant had a
relativaly low exposurez laval, In the first groun, the ovareall
pravalence of swall linsar r2Ticular and/or rouncad opacitizs was
22.7%; w-ray chang23s Increasad with langth of evposure., In the
sacond group tha prevalanca of ches! x-ray changas was 19.47%. The
third group had a wuch louzr pravalanze of chast =-ray
abnormalitiaes (4.3X). Tha prevalence of positive smoking hiztory
was higher in workers with abnornal chest x-ray films In the
first Tuo groups, pernaps indicaling a muliiple Faglor effect of
smoking and VC-PVC exposure. Ha sigmifizant differances uere
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found belueen the groups with abnormal and normal chest x-rays
with respzct to chronic bronchitis or aga. Pulmonary function
tests showad a relalivaly high pravalence of obstructive changas,
but thara was no consistent correlalion batween abmormal chest
x-ray and pulwonary funciion abmeormalities. It is possible that
chas! x-ray chang2s and obstrusztive pulmonary function
zbnormalities reflact different pathalegic processes, Ths chast
x-ray changes being mainly related to parenchymal damage, while
the obsTrucTive pulmonary function changss reflect airway changes.

Quen R

London, England

VINYL CHLORIDE: EPIDEMIQLOGICAL STUDIES AND PREVENTIVE MEASURES.
CARC/76/04520

Adv Tuwor Prev Detect Charact; 3:233-241 1976

ENG

Epidamiological studies are baing mad2 to assess the effects of
occupalional exposure to vinyl chloride in Great Britain. Cancer
and mortality rates of 6,000-8,000 pas?! and present workers in
five polyvwinyl zhlerida plants are being relatad to vinyl
chlorida exposure 1n tarms of time and cencenlration. A
retrospective study of cases of anglosarcoma of The liver is
undaruay o evaluate the asszociation batuzen this discase and
occupalion., The madical and social histories of thase casas are
also being cowpilad. The Uiitad Kingdom has lcuered its 1aterim
standards for vinyl chlorida exposure To a ceiling value of 30
ppm and a time-weightad averagz of 10 ppm.

Hontesano R ; Bartsch H

Wit Chamical Carcinoganasis, Internalional Agency Res. Cancer,
Lvon, France

MUTAGEHICITY AMD METABOLISM OF VIHYL CHLORIDE.

CARC/76/04519

Adv Tumor Prev Detect! Characti 3:1242-245 1976

ENG

S5tudies on th2 wutagznicily and metabolism of vinyl chloridz are
revieuad. The mutaganic and/or carcinoganic affect of vinyl
chlori1d2 appeaars to ba mediatad through the formation of
electrophilic matabolites by wicrosowmal mixed-function oxidasze.
Tha prelreatment of rals with druss that wodify the activily of
tha enzvma rasulls in changa2s 1n the in vitro mutageniciiy of
vinyl chloridz. This supports 1hz hipothesis that the carcimogan
has 1o ba convartad into electrephilic and wmutaganic wmatabolites.
Pratreatment of rals uith phanobarbilon2 increas2: the mulazanic
rasponse; Whereas th2 admimisiralion of
pragnenolonz~lbéa-~carbomitrile and aminozacetonitrile reduces the
liver-mediated mutazanicity of vinvl chloride, Experiments
involving Tha trepping of chloroethvlan2 oxitda in vitro buw
4-nitrebanzvlpyriding, following activalion of vinyl chlaride in
tha presence of wouse liver microsowal 2nzvmas, an MHADFH
ganaraling systam, and oxygan, suspori the hypolhasis that
monochloroathylane oxi1da is a primary reaclive and mulagzmic
matabolita of vinyl ¢cnlorida,
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289 AU - Pregaglia GF

AD - D2pT. Res. and Technology, Petrochemical Div., Montedisen, Milan,
Italy
(: TI -~ PRCDUCTICM AND USE OF VINYL CHLORIDE: IMPACT OF THE LINK BETWEEN

VINYL CHLORIDE MONOMER AND CANCER.
SI - CARC/76/04518
50 - Adv Tumor Prav Detect Characti 3:209-215 1976
{_‘. LA -~ EMG
N AB - Exposure hacards associated with th2 production and use of vinyl
chloride monower (VCH) are reviaswad along with soma possible
solutions., VCM has recantly baan associalad with the cancar
d2aths of production workers axpssed 1o the compound, and tha
Occupational Safety and H2alth Adwinistralion has recommendad
that Tha exposure level be reduced to 1 ppm (averagad ovar an
8-hr pariod) startling in 1976. Exposurs hazards 1o VCH in
a polyvinyl chlorids manufacturing plants includa: VCM loss from
) valves and pumps to the ambient air al concentrations ranging
irom a few to a few dozen parts par wmillion; tha nead for workers
to enter reaclor vassels periodically for cleaning; monowar
Pt escapa from the polymer during storagz and processing of the
latter; and wonomer loszes through venl gas sireams. Possible
maans of reducing VCH exposure includa® the scale-up to largar
reaclors, resulling In fawar lesks and easier clesaning; ramofe
( conirol oparalion and the use of highly sensitive vapor
datectors; and nzu processas for lhz ramoval of VCH from vent
gazes, such as tha adsorption of VCM on aclivated carbon and its
reganaralion with steam.

290 AU - Anonymous
AD - Mo affiliation given
TI - VIMYL CHLORIDE: THE CARCIMNOGENIC RISK.
51 - ICDB/76/24393
SO0 - B~ Mad J; 2(6028):134-135 1976
LA - ENG
AD - Previous studies have indicatad the carcinogenicity of vinyl
chlorida monomar in workars exposad To the gas. It appears that
12-29 yr latent interval exists batwasn the erposure and thea
omsat of syvmploms, with a mean duralion of exposure of 18 yr. The
threshold value for exposure has recently been louared To 10 ppm.
(. It will taka fulure studies to dacide whathar this threshold
valuz will have eliminated thz risk of cancer.

291 AU - Loprieno M ; Barale R } Baroncellt S i Bronzetti G ; Cammellini A
AU - Corsy G ; Lzporini € ; Mieri R ; Rossi AM
TI - THE MUTAGENICITY OF THE CARCIMOSEH VINYL CHLORIDE AMND ITS
COMPARISOM WITH A KHOWMN ALKTYLATING MUTAGEN,
SI - CARC/76/04104
S0 =~ Scraening Tasts In Chemical Carcinscanasi
for Has. on Cancar. (Brussels, Balgium, 9
1976,
- LA - EHNG
AB - The authors compared tha mutagenic aclivity of methyl

i Internaticnal Agamcy
12 June 1975, no. 12,
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mathanaesul fonata (MMS), used as a reference chamical, with that
of vinyl ¢hloride (VCH). The wutagsnic activities were datermined
by use of the genelic systems of two eukarvolic veast cells
(Schizosaccharomyces pombe and Saccharomyces ceravisiae), which
allou the evaluation of forward wutalions on tha five-loci system
of 5 powbe and witolic gane cornversions on tha tuwo-leci sysTem of
S cerevisiae or the one-locus system of S pombz, From The
experimenlal data available, the biological effect of VCM has
baan allributed mainly to its convarsion by micresomal anzymes to
reactive melabolitas of the alkylating type. For this reason, the
alkylating cowpound MMS was chosam for comparison. In the present
expariments, il was found that 1 mmol of MMS is equivalent to
41,7 mueol of VCM. Milotic gane-convarsion data gave a similar
ratio: VCM is 10 to 40 times less effactive than MMS, The values
o7 tha specific multatien rales and of the dose required for
doubling the spontaneous wutation frequancy indicated that VCM is
convarted To a highly reactive wulagantc matabolite.

Bolt HM 5 Kaecpus H ;3 Buchter A ; Bolt W

Institutl fur Toxikologiz dazr Univarsitat, Wilhelwmstr. 56, D-7400
Tubingan, Hast Garmany

DISPOSITION OF [1,2#%%-14 C) VINYL CHLORIDE IMN THE RAT.
CARC/76/04103

Arch Toxical (Berl); 3503):153-162 1976

EMNG

Three wale Wistar rals, 200-250 g, ware exposed to (1,2%%-14
C)-vinyl chlorid2 in an all-glass closed aystem of 10.3 ] volume,
To avoid saturation of the metabolizing enzymas, concantratlions
balow 100 ppwm wz2re applied. In preliwinary expariments, it was
found That only aboul 40% of inzpiraed vinvl chloride 1s absorbed
by the lungs. Uptake of vinyl chlorids by the rats was completely
blocked by acute pretreatment with potent inhibitors of
cytochrome P-450-dzpendant microsomal drug metabolism (i.e, by 35
mgqskg 3-bromophanyl-4(5)-imidazole or 50 wmg/kq
b-nitro-1,2,3-banzothiadiazola in 0.6 wl/kg dimethyl sulfoxida,
DHSO). A waaker inhibilion was observed aflzar pretreatment with
2-digthylaminozthyl-2,2-diphanylvalarate;HCL (SKF-525A) or
S,6-dimaethyl-1,2,3-banzothiadiazola (50 wmg/kg in 0.6 mls/kg DHSOL,
Matyrapona did not cause inhibilion. Upltake of vinyl chlorida was
increasad by pratreatwent with
1,1,1-tr1chloro-2,2-bis(p-chlorophenyllatharme (DDT) and, to a
lessar axtant, uith clotrimazole. Mo significant stimulation of
upleke was obszervaed after prefreatment uith phanobarbital,
3-mathylcholanthrene, rifampicin, or chronic ethanol trzatment.
Inwadtataly aftar exposure, highest radioactivity lavels were
observad I1n livar and kidney; tha radioactive metabolitas usre
raptdly excrated, mainly 1n tha urine (69.47 6 2.67 within 24 hr),

€.68€1 S®BH
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Van Duuran BL ; Banerjze S

Maw Yorx Univ. Hadical Canter, Naw York, NY 10016

COVALENT IMTERACTICH OF HETABOLITES OF THE CARCINOGEM
TRICHLOROETHYLEME IM RAT HEPATIC HICROSOMES.

CARC/76/04102

Cancer Ras; 36(7):12619-2622 1976

EHG

Trichlorosathvlene (TCE), a structural analog of vinyl chlorida,
induces hapatloczllular carcinoma and other Tuwors im B6C3F1
hybrid mice. TCE epoxide, a possible melabelite, is expactad to
ba highly reactive toward cellular nucleophiles; =.g, proleins
and nucleic acids. Henca, tha micresowal metzbolism of TCE and
ils covalen? binding to wicrosomal protzin were examined. Rat
liver microsomes from wale Spragua-Dauley rals were incubatad in
vitro with ##14 C-TCE. Tha results showed that TCE binds
covalantly 1o microsowal protain, since exiensive organic
exTraclions and Pronasz digestion do not dissociate ths
TCE-protein complax. The binding was dacreased by
7,8-benzoflavona, blockad by
2-diethvlaminoathyl-2,2-diphanylvalerataiHCl (SKF-525A), and
enhanced by ip adminisliration of pharobarbital. Tha possibility
that TCE epoxida, once formad, could bz convarled to
water-soluble producis through enzwvmatic hvdrolysis by epoxide
hydrase was also investigatad. Addition of 3,3,3-trichloropropene
oxids, a potant inhibitor of epoxida hydraze, to the incubation
sysfam markadly enhanced TCE binding. These obsarvations support
tha view that, in ordar to bind To proteain, it is necassary for
TCE to be wmetabolizad to its 2poxidz, a reactiva intermediata
that 15 mosT likely imvolved in TCE carcinogenesis and toxicity,

Wagwarn DH ;5 Paters JM | Jaager RJ ; Burgess WA ; Boden LI

665 Huntington Ave., Boston, MA 02115

PUBLIC-HEALTH ROUNDS AT THE HARVARD SCHOOL OF PUBLIC HEALTH.
VINYL CHLORIDE: CAH THE KORKER BE PROTECTED?

CARC/76/03840

N Engl J Mad; 294(12):653-675 1976

EHG

Tha toxicolegy, ecomomic and engineering aspecls, and regulation
of occupatlional evposura to vinyl chlortda are raviewad. Wall
befora 1974, unen threa casas of a rare neoplasm, angiosarcona of
tha liver, uare reported in uorkers exposed to vinyl chleorida
over a 20-yr period, thara uas suificiant evidance To supporl the
prasuwption of a za2ricus occupational hazard. Toxicological
studizs as early a3 1938 indicated that! vinyl chloridz has little
acuTe lathal actlien and ne2qliqibla short-tarm toxicity bul 15 a
polanl carcinagan 1n rodants undar work-l1ke evposure of 50 ppm
and lass. Useful toxicologic scrasning should b2 carried cul in
locations othar than tha wusrkplace and in spazies olher then man.
Thz mannar in umizh workers ora2 erposad lo vinyl chloride vartes
gr2atlly, dapanding on thair occupatlicn tn one af threz alaozas:
(a) production of vinyl chlorida wonomar (VCH); (b) reaclizn of
VCH 1o forwm polyvwvinyl chleride (PYC); and (c) the fabricatlion of
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plastic products from PVC. Major exposure and the cases of
angrosarcoma of the livar occur in Tha secomd industrial stage.
Tha most common exposure in the first stage occurs from leaks and
faulty equipwen! maintenance. In the third stags, exposure (1,000
ppm) oceurs uhen workars pariodically crawl into the reactor to
clzan the insid2 surface. The Fadzral occupational standard for
vinyl chlorids exposurs (issued in Oclober 1974), although
accepling in principle 1 ppm as the maximum possible exposure,
parwmils tewporary evposures of up lo 25 ppm w!thoul respiratlory
prolactieon.

Palfrana AF

Wiv, Hzbraska Madical Center, 42nd and Dauey Ave., Dnaha, NB
68105

CARCIHNOGEMIC ROLE OF VINYL CHLORIDE (LETTER TO EDITOR).
CARC/T76/03813

Mouv Pressze Mad; 5(15):999-1000 1976

FRE

Tha author disagrees uwith tha intarpretation of current vinyl
chloride data givan in an aarliar ravieu, The carcineganicily of
this gas is wall-documented, in man as wz2ll as in laboratory
animals. Since January 1, 1975, Tha waximuwm permissible limit in
American industry has been 1 ppw (a time-related averags value
for an 8-hr day, 5-day work uwezk). There is also a cz2iling of &
ppm for a wmaxiwmum of 15 min exposure. The l-pow valua is wall
above the cespacity of present datection techniquas with a
sensitivity of 0.1 ppm. Reduction and contiol of axposura
thresholds are tharafore possibla. It is an axaggaration to
assert thatl American vinyl chlorida workers are gznerally exposed
to concantrations of 600 to 1,000 ppw. Oaly some {in tha
polumerization units) rum The risk of overexposura. Tha figuras
quolad seem abnormally high 1f one recalls that, in 1958, tha
distovery of neurotoxic and angiotoxic affacts inm vinyl workars
lad to tha lowaring of tha high2st permissibla limit to 500 ppm.
Laboratory aniwmals mot only davalop ecto- and wesodarmic fuwors
atler exposure fo 50 To 200 ppm, thay do so at la2sser dosas, and
also aftar inhalation and ingastion. Exlrapolation from rat to
wan i3 difficultl, but one should not ignora laboratory resulls.
IT is preferable to limit human exposure to Toxic products on the
sirength of aniwmal expariments than o wait for th2 sams
conclusions from studias of human epidemiology.

Smith PH ; Williams DM ; Evans DM

Llandough Hosp., B.P. Chemicals International Ltd., Panarth,
Glamorgan, Hales

HEPATIC AHGIOSARCOMA IH A VIHYL CHLORIDE WORKER.
CARC/76/03453

Bull MY Acad Mzd} 52(4):14647-452 1976

ENG

An unusual case is presented of a 34-vr-ald man uho daveloped
angiosarcoma of tha liver aftar evposure to vinyl chlorids
monomar gas {(VCH) for only 3 1/2 vr. The maan curalton of
exposure for previously raporfed cases of anglosarcoma was 16 yr,
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The latent period from the first exposure to VCM te diagnosis was
8 yrry contrasting to the previous mzan interval of 17 yr. A liver
biopsy 15 mo prior to death showed sTriking focal dilaTion of the
sinusoids. Thare is some evidsnce thal This may be a precursor to
tumor formation.

Milvy P 5 Garro AJ

Hount Sinai Sch. Madicine, Fifth Ave. and 100th S5t., New York, NY
10029

WTAGENIC ACTIVITY OF STYRENE OXIDE (),2-EFOXYETHYLBEMZEME), A
FRESUMED STYRENE METABOLITE.

CARC/76/03446

Mutal Res; 40(1}:15-18 1976

ENG

The possibla wmutaganic effecls of styren= and some of its
matabolites were studied in various strains of Salmonella
typhinurium. Only styrene oxide induced mutations in strains
TA1535 and TALCO, shewing an activity similar to vinyl chlorida
and its presumed metabolites. The mutants were not clustared
around tha zone of inhibitad grouth, butl randowly distributad,
suggasting That The stvrens oxida was disparsad by vaporization
rathar than by diffusion through the agar. It is conzludzd that
styrene vapor may melabolize 1o a potentially carcinoganic
compound, and current acceptable levels may pose a health threat
1o workers.

Barnes AW

ICI Plastics Biv., Maluyn Garden City, Hartfordshire, England
VINYL CHLORIDE AND THE FRCDUCTION OF PVC (MEETING ABSTRACT).
CARC/76/03003

Proc R Soc Had; 69(4):277-281 1976

ENG

Tha polymerization characteristics of vinyl chloride azre
described, and the process for producing polyvinul chloride (PVC)
is eutlinad. Interfaces of exposura of humwans te PVC are
outlinad, and theoretical evposure lavels for workers al various
stagas in the production procaess and for the averags U.K civilian
are calculated. Averagz amnual dietary ingestion is calculated as
0.0001 g/vr. Almospharic exposure for polymerization workers has
dacreased from approximataly 1,000 ppm in 1940 to approximately 5
ppm in 1975, although certain workers might hava been exposad fo
as much as 3,000 ppwm in 1940, The daily dose of the
polivmerization plant worker tho had bzen exposaed to 1,000 ppm i3
caleulatad at 0.26 gs/kg, tha dosa for Tha polymerizatien plant
workar prasently exposad 1o 5 ppm is 0.0018 g/kg, and thatl of the
avaraga ciltizen 0.000000004 g/kg.

9.68¢€1 SBY




Eaind

299

3co

00005886 PAGE 158
VINYL CHLORIDE
) X
AU Lloprieno N ; Barale R ; Baroncelli S ; Bauer C ; Bronzetti G @
Au Cammallini A } Cercignani 6 ; Corsi C ; Gazrvasi G ; Leporini C w
AU Nieri R ; Rossi AM ; Stretti 6 ; Turchi G
AD Istituto di Ganelica, University, Pisa, Italy a
TI EVALUATION OF THE GEHETIC EFFECTS IMNDUCED BY VINYL CHLORIDE o
MONOHER (VCHM) UMDER HAMMALIAN METABOLIC ACTIVATION: STUDIES IN [{e
VITRD AND IN VIVO. ~
SI - CARC/76/03349 ~
S0 MutTal Ras; 40:85-95 1976
LA EMNG
AB The mulagenic activity of vinyl chlorida monomer {VCH) was
observed on yeast in the presence of a pure preparatien of mouse
{Swiss albino) livar microsomes and in the '‘host-madiated
assay''; the gene conversion inducible by Saccharomyces
ceravisiae was also observad. VCH in Thz presence of purified
microsomes (sedimented at 105,000 g} was converted into an aclive
metabolite(s) that produced g2zn2 mutations in the yeast S powbe
(foruard mutation) and gena conversions in Twe loci of diploid S
cerevisiae. Ho mulaganic acTivity was found when yeast cells were
treated wilih VCM, a phozphatle buffer, or wmicrosomes alone; this
damonstirates that thsz encyme nzcassary to metabolize VCM inio a
biologically reactive conpound iz not prasen? I1n the veast.
Maoreover, the compound was acltive in tha host-mediated assay,
when mice ware treated with an oral dose of 700 wmgrkg of VCH.
Thase results have damonstrated that VCH is mutaganic for
eukaryolic organisms and that it produces othar genetic changes;
this activily is liver-microsome dependent and dose dependent. It
is recommendad that reliable methodologies, like this mammalian
metabolic activation ones for assessing the tovicological values
of many industrial cowpounds bafore Tnay reach production, b=z
made available.
AU Hzinbren K
AD Royal Poslgraduate Madical Sch., Du Cane Road, London W12 OHS,
England
TI HISTOPATHOLOGY OF LIVER LESIONS ASSCCIATED WITH EXPOSURE TO VINYL
CHLORICE MONOMER (MEETING ABSTRACT).
SI CARC/76/03503
S0 Proc R Soec Mad; 69(4):299-303 1976
LA ENG

AB

An ouTline of the cell characteristics of angiosarcoma of the
liver and changas that have occurred. with and without fumor
davelopmant, in palients exposad 1o vinyl chloride monower ara
presanlad. Tha tuwors appaar as dark hamorrhagic nodulas with
distortion and fibroszis in tha Intervaning tissue; framk necrosis
15 oftan prasent. Thare are thr2e fypes of involvament: tha
sinusoidal pattern, tha papillarv typz, and the cavarnous Tupe.
The cells are usually associatad with vessel walls and vascular
spaces. Nzar the fumnor and sometlimes 1n The absence of tumors,
perisinusoidal reticular fib2rs are prowinaent and fibrosis :n the
porTal tracts 1s oflen reporled. Subcapsular fibrostis may also
occur. The relevance of thesa nontumorous changas o the
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subsequent development of angiosarcoma is unknoun at this time.
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