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VINYL CHLORIDE

Baxter PJ

Employment Madical Advisory Service, Baynards House, 1 Chepstow
Place, London W2 &4TF, England

EPIDEMIOLOGICAL STUDIES OF PVC MANUFACTURERS AMD FASRICATORS, AHD
PRIMARY AMGIOSARCOMA OF THE LIVER (MEZETING ABSTRACT).
CARC/76/03502

Pree R Soc Mad; 69(4):297-299 1976

ENG

Prospectlive studies of polyvinyl chlorida manufacturers and
fabricalors and retrozpzctive studies of primary angiosarcoma of
the liver are being set up in Emgland to assess the risk of
occupational exposure to vinv) chlorida. These studies will also
parmit the tesling of hypothesas concarnming The carcinogenicity
of vinyl chloride in other areas of thaz body.

Duck 84

Occupalional Hzalth Unit, BP Rasesarch Cantre, Susbury on Thames,
TU167LH, England

MEDICAL SURVEILLANCE OF VINYL CHLORIDE HORKERS (HEETING
ABSTRACT).

CARC/76/03409

Proc R Soc¢ Mad; 4(69):307-309 1976

EMNG

Th2 progress of teams set up in England to study workers expesed
to vinyl chloride and polyvinyl chloride is reviewad. Although
all tha results are not yet in, the low incidance of liver
disordars in these workzrs dees not sz2em to warrant the mass
sereaning that was initially undartakan., With stringent
environmenlal standards ncw in forca, future efforts will
concenlrate on tha evalualion of spacific hypotheses,

Williamson KS

ICI Lid., Central Madical Group, Fulshaw Hall, Wilwmslow,
Cheshire, 5K9 1083, England

REVIEW OF AHIMAL STUDIES {(HEETIHG ABSTRACT).

CARC/76/03405

Proc R Soc Mad; 69(41):251-283 1976

ENG

The author reviews saveral studies thal have been conducted on
animals exposed 1o vinvl chlorids gas. It app2ars that tha
proportion of tha dose relained and melabolized is greater
following swall desas than largz ones. The amount that is inhaled
is eltwinated in Threaz ways: unchangad from tha lumqs, in the
carbon dioxida fros the lunas, and by tha excretion of
matabolitas in the urine. Although wany studites ere tncomplate,
Thare 135 substanlial evidance lo indicate that vinyl chlorida 15
oncaganic.
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Natl. Waiv., Yokohama, Japan

00005892
4 AU Kobavashi Y
AD Enginsaring Faculty, Yokochama
TI CASE STUDY OF VINYL CHLORIDE AS A CARCINOGEN.
51 CARC/76/03379
S0 J Jon Soc Saf Emgs 1502):1101-104 1975
LA JPN
AB Cases of hepalic angiosarcoma
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associated with vinyl chloride

monomar (VCH) and various facats of thz VCH problem are

summarizaed. VCH productlion in

Japam bagan in tha 1950's, and, in

the Mhited States, in the 1930's. In Japan, since 1975,
recormendad VCH concantrations in the factory alwosphere rangs
from 2 1o 5 ppm, and provisions have baen made for adequatle
ventilation. Governmental surveys of 10 represemfalive Japangse
facTorias from 1974 to 1975 showad that 97.37 of the work areas
had atwmesghzaric VCH concentrations of less than 3 ppm. Othar
factories had atwespharic VCIY concentrations greatar than 5-10
pem. On2 cas2 of hzpalic angiosarcom2 was recently reportad among
retirad Japamese factory workars. Accerding to Tha Natiomal
Instituts of Occupational Safety and Health (NIOSH, United
States), 38 cases of hepalic angiesarcoma worlduide (United
States, Canada, Europe) occurrad since 1975 among workers exposad

To VCH from 4 to 30 yr.

Taylor KJ ; Barrett JJ ;5 Williams DM 3 Smith PM ; Duck BW

Yale Univ. Sch. Madicine, Mz

Haven, CT

FRELINMINARY RESULTS OF GREY-SCALE ULTRASONOGRAPHY IN THE
DETECTION OF VINYL CHLORIDE RELATED LIVER AND SPLEEM DISEASE

(MEETING ABSTRACT).
CARC/T76/03370

Proc R Soc Hed; 69(4):1292-295 1976

ENG

In on altempt to davise a methed for mass examination of vinyl
chlorida-~axposed workers, a pilotl project! was carried out with

grey-scale ultlrasonography, a

techniqu2 that allows mormal tissue

parenchyma to be displaved. Rasultls of tests with 19 veolunteers
exposed To vinvl chlorida suggest that this mathod 15 a
complawanmt to rathar than a replacemsnt for current Techniques.

The main advantaga is that it

iz a noninvasive mathod of

monitoring populations without exposing them to tonizing

radiation.

Falk H ; Wawmeiler RJ

Centar for Disease Control, United STatas Public Mealth Service,
Dzpt. Health, Education, and Waliare, Atlanta, GA 30333
EPIDEMIOLOGICAL STUDIES OF VIMYL CHLORIDE HEALTH EFFECTS IM THE

CARC/76/D03347

Proc R Soc tHadi 69(4):303-305
EHG

Tha high incidance of hesatic
Industry in tha United Stafzs
surveys; the resulls of thraz

UHLITED STATES (HMEETING ABSTRACT).

1976

angiosarcoma in the vinyl chlortde
has proapiad a larae rumber of
of These are exawinad. A review of
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VINYL CHLORIDE

death certificates indicated that angicsarcoma comprised 354 of
all hepatlic sarcomas betueenm 1966-1973; thare was also a 2:1
maleifemale ratio, suggesting that occupalional exposure uas
important in tha etiology. A study of polyvinyl ehloride uorkers
and confrols shewad no significant diffarencas betwean ths groups
in six liver funclion tests but thesaz teszls are not totally
reliable for vimyl chlorida-induced disaase. In the third study,
12 lung cancer cases were idantified in vinyl chloride-exposed
workars, but the correlation was not as close here as it was with
hepatic angiosarcoma.

Hills JpP
HMassengar, Lynch, Hills and Miller, Altorneys and Counselors at
Law, Baltsville, MD 20705
LEGAL DECISIONS AND OPINIONS IMN POLLUTIOMN CASES.
CARC/76/02330
Environ Szi Technol; 10(3):234-238 1976
ENG
A review is presented of the court histories of a number of legal
actions involving the duwping of asbestos-containing wasta into
e Superior, the orders of the Environmanial Protecticn Agancy
LEPA)} to reduce the level of lead in gasoline and ban tha
pasticide aldrin/dieldrin, and the vinyl chloridz standard set by
the Sa2crelary of Labor. The indications ara that the courls,
rather than demanding sciantific proof whan h=aring scientific
evidence, are in facl applying a more lenient standard than the
traditional legal one: Is it wore liXely than not that The
proposifton asserted is Truz? Thus, in the cass of asbesios
dumping, tha court eventually took action to require the
manufacturing company concernad to disposa of the
asbeslos-conlaining wastz2 in an altermative fashion, even though
it found thz possibility of risk to haalth from dumping to resida
only in the realm of respectable madical opimion and notf 7o b2 an
establishad likzlihood. Howevar, because tha actual risk io
haalth could not be ascertained, i1 daclined 1o take drasiic or
imediate action, but stipulated that tha company ba given a
pariod of vears in which to changas its practices. Similarlv, the
U.S5. Court of Appeals for the District of Columbia rejectad an
appeal of tha EPA's ban on aldrin/dieldrin wnich was bases on the
arqument that there was no proof that the pesticide presaniad a
hazard to human hzalth, since the finding that the materiz] uas
carcinoganic 1n several wousa sTrains could not be extrapolalad
to humans. Tha Cour! notad that certain proof was 1mpossible to
obtain, that thz burdan of proof raaarding Tha safety of the
pesticlds resled with tha nanufaclurer, and thal a total bza was
justified because the concapt of Thrashold lavals has neo
practical sigficanca uhan carcinogans are ‘nvolvad. Tha courts
se2m lo ba coming 1o accep? That when tha risk of harm to larga
populations ts al stake, tha rizk might be very small, and vet
justify action.
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8 AU Harndan DG

AD ttadical Szh., Univ. Birmingham, Birmingham B15 2TJ, England

TI CHROMOSOIE ABNORMALITIES AND FREDISFOSITION TOWARDS CANCER
(MZETING ABSTRACT).

51 CARC/76/02325

sD Froe R Soz Mad: 69(1):41-43 1976

LA EHG

AB The availeble evidenca supports tha idza that chromesome changss
ara impartant as pradisposing faciors for ths initiation of
malignancy, and wav also b2 ifwsorlan? for Thaz progression of
Tumers. Pradispesition o waligwanzy is obsarved in patienits with
chromosouwa brazkags syndrom2s such as Fanconi's anamia, in which
brazkaga occurs al random, Bloom's svndrame, in which Thara are
fraquant chromalid exchangss batwzen idantical locy onm heowologous
chromosomas, and afaxia telangtasfasia, in which chrowoscmal
raarrangemants cccur as the rasull of breskagz throughoul tha
karyoTyp=2 bul with particular freguancy at lecus 14gl3. Afa<ira
Talangizciasia is charactarizad by Thz appzarance of clonas of
cvloganaetically distinet lymwgnotd colls that have a ra2arrangasent
trvolving ab leest oma chirouesaowa na. 14, Malionancias wav arise
rom within pre-existing clonzs thal alreadv have prolifaralive
advantagas. Siwilac clones of lywgheocowias with abmormal
chrewmosomas have boan reported 1n subjacts expesad to jonizing
radialions, and ¢lonas of abnormal fFibrcblasis have bezen ovserved
both in patienis with chromosome-braakage syndreomas and in
apparantly normal individuals, Furtharwora, chremoszoma
raarrangamant, as oppoied to chromoscma breakage, is a
characteristic of virus-cell intzraztions that frequently lead to
cellular transforwation, and chamical carcinegans may alse induce
chromozomal abzrraliens. Such abarralicns have baen shown in
lvmpheceovtes from worksrs axposad to vinvl chleridz, Chromosowal
damaga, vhather elicitad by chamical, phvsical, viral, or
inheritad ganetic fastors, wav prodizzcossz to walignancy, bul the
mductien of damage doa2s nol waan Thal maligaancy will
nacessartly ensuz.

9 AU Horia DF ; Ritchie S ; Silver MD

AD Cantral Hosp., Toronto, MSA 255 Canada

TI ARGIOSARCCHMA OF THE LIVER AFTER VINYL CHLORIDE EXPOSURE: REPORT
OF A CASE AMD REVIEW OF THE LITERATURE.

5I CARC/706/02408

S0 Lab Invast; 34(3):346 1976

LA EMNG

ABD An 8B-vr-old man disd of angiosarcowa of tha liver--an extramely

1g28€1 S%H

uncommen primary Livars Tumor. Hz2 hod a bri2f b-mo history of
drarrnza, azcilas and adema, and diad of hapatic fallura. Al
autonsv, Tha liver shouad a diffuse heravconbad sopearanca wnich
13 characlaristic of thase tuners, Hizlalogically tha patlarng
38230 wa2ra sinusotdal, cavarneous, poptllary, and anaplastic Typas.
In The arzas of livar uninvolusd by Tr2 Tuwer, tha2re was
cirrhests with narked sarisinusotdal aad pertal 7ibrosis. For 50
yaars the wan had b2an a salas anagar 1 an acvlowgbile Tire
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wanuiacturing plant whare vinvl chlorid2 monower is polymerizad
into poly vinmyl chlorida. Tha apparant rarily of anglosarcema in
vinyl chloridz workars is nolad by tha fact that only 26 cajzas
are reporled from various parls of The werld, and as far az is
kmowm this is the only case from Canmada. Vinvl chlorida is a new
industrial carcinogzn and The r2actor clz2anzrs in tha
polymarization plant are at tha highast risk. Thz othar toxic
effacts and the litzraturs are brizfly raviawad.

Ward AM ; Udnoon 5 ; MWatkims J ;i Walker AE ; Darke €S
Hallamshira Hosp. Madical Szh., Shaffiald 510 2RX, England
INMUNOLOSICAL MECHANISHS IM THE PATHOGENESIS OF VINYL CHLORIDE

DISEASE.

ICDB/ 76718263

Br Had Ji 116015):936-938 1976

ENG

To detarmine ths stiology and pathogamesis of vinyl chlorida (VC)
diseas2, immunolegical and immunochamical invastigations

parforwad on 58 workars from a VC polvmarizalion plant sheouwad ths
prasenc2 of circulaling twmwunz complaxas in 19 oul of 23 galienls
with tha disz2asa and in 2 of 30 workars exposad to VL. Th2
Immunoleogical data ware revieuad in ralalion fo The clintzal
plcture of the disease and To tha available evidanze on tha
matabolizsm of VL. The rasults suggzast that VC disaase is en
imnune complex disordar and that the immune respensa is 1nitiated
by the adsorption of VC or a walabolitz, presumably the diaoxide,
onto tissue or plaswma protzin.: producing 2ithar a haptenic group
or a conformational change within Tha protein molacula that
23capes tolarance and stimulates B call proliteration,

Hithey JR

Bureau Chawical Safety -5{-1Foeds-~5]-1, Health Protaetion Branch,
Ottana, Canada

PHARMACODYMANICS AND UPTAKE OF VIMYL CHLORIDE MONOMER
ADMINISTERED BY VARIOQUS ROUTES TO BATS.

CARC/76/00916

J Toxicol Environ Hzalthi 1(3):381-394 1975

ENG

To assess tha hacard presented by the oral ingastion of vinvl
chlorida wmomomar, ralts that had been surgicallv prepared with an
indwalling Jugular camula were dosad by intragastric niubation
with agquaous solutions containing up to 2.0 wg/ml vinyl chlorids.
Tima~concantraiion curvas wuare chtainad from saguantial sawples
of blood. Tha uptaka of vinvl chlorida by This roufe wes F2und to
b2 axtram2ly razidi pzak conzantralicns tera achizvad lass (han
10 win affar adminisiration of the dosa. Elimimaltion frow tha
blood cowpartmant anpearad To bz biewponantial, Thz distribuiion
and eliminatlien ralss of vinul chloride from the blood ware also
de2larminad frowm Tha bleod concantration dala aftzr tha
adwinistration of an Inlravanous dos2 of aguaous or vegeiable oil
zolution, Studizs with the zamz animal modal in a singls
restraint cage that allowad a ''head onlv'' axposure To
concantrations of vinyl chloridz up to 7,000 ppn in the gas phasz

Z8.18€1 S®Y
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hava shown a similar rapid untaka folloued by a plaleau blood
concanlralion during saveral hours of exposurs. On removal from
tha vinyl chleride atmosphera, blood lavels Fz2ll raoidly to
barely datactable concanlratlions after 2 hr, Thus subsequant
menitoring would nel ba a relizble indicalor of axmosure. Untake
profiles after oral dosage were extramzly variable.

Rarmug U ; Gothe R ;7 Wachtmaistar CA

Wallenbarg Lab., Univ. Stecxholm, 5-104 05 Stockholm, Suedan

THE HUTAGENICITY OF CHLOROETHYLEHE OXIDE, CHLORQACETALDEHYDE,
2-CHLOROETHANOL AND CHLONQACETIC ACID, COMNCEIVABLE METABOLITES OF
VINYL CHLORIDE.

CARC/76/00697
Cham Biol Interact; 12(3-6):251-263 1976
EMG

The ability of four comcsivable metabolites of vinmvl chlorida -
chlorcelhvlena oxide, chloroacetaldahvada, 2«chlorcz2thaneol and
chloroacztic acid ~ 1o cause base-pair substitution diractly in
Salmonalla Typhimuriunm TAL535 was consared. Thz maln cowparison
was parformad al initizl concentraliens from 0.1-1.5 wmH. In this
ragien, howavar, a mulagznic 2ifa2ctl was obsarvad only with
chlorcathylans oxide and chloroacstaldzhyda, thz former baing
approimalaly 20 tiwes more affaclive than Tha aldshydz when
comparad on a molar basis. 2-Cnleoro2thancl and chloroacelic acid
warz 2lso studied at higher concantration (1 mM-1 H), and a weak
mulaganic response was found with a 1 M 2-chlcroathanel solution.
Hith chloroacelic acid no ennancemant of the nutatiom fregqueancy
could ba datected. Chloroathylens oxidz was found to be
approximately 450 times mera effecliva as a mutagan than
chloroacetaldahyds whan thz comparizon uas basad on expesurs
dosesy dafined as the time-depandent concantraticns of tha
compounds in the trzatuant solulions, integraled balwean the
timas of onsat and tarminalion of traatment. Sinmilarly,
chlorpaThvleane oxide was 10,000-15,000 timas mora 2ffactive as a
wulagan than ethvlenz o<ida, usad as a positive control. Although
chloreathylenz oxidz might play a part in thz oraviously rezportad
mutaganicily of vinyl chlormida, 31 is more likzly that 11 15 the
acliva malabolite of ma)or tmportance, as This subsTance has the
mos{ pronouncad propariy of producing a high nusbar of wulanls at
lou doses without causing a ltoxic afizct.

Baxter PJ ; Fox AJ

Emplovmant HMadical Advisory Sarvice, 1 Chapstow Place, London W2
4TF, England

ANGIOSARCOMA OF THE LIVER IMN P.V.C. FABRICATORS (LETTER TO
EDITOR).

CAC/76/00535

Lancat; 1(7953):1245-246 1976

ENG

A preportional-mortalily study using d2ath cartificates for
1970-1972 was undartakan lo s2lecl anmy recent changa in lhe
paitarn of wortalily that way have occurred ascribablz fo vinyl
chlorids exposure. The only statislically sigrificant excasses

N
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for the causes of death uare stomach cancer and diseases of the
urogenital system,

Dalderup LH ; Freni SC ; Bras G ; Brongckhorst FB

Factory Inspectorale (DGA), Voorburg, P.B. 6%, Holland
ANGIOSARCCHMA OF THE LIVER (LETTER TO EDITOR).

CARC/76/00530

Lancetl; 1(7953):246 1976

ENG

Angiosarcoma of the liver in Holland was studied, particularly to
d2termine an association with sxposurs to vinv)l chloride.
Twenly~saven patiants were diagiosad as having angiosarcoma out
of al lz2ast 40,000 nzcropsies sincz 1950. OF thesz, thare were
only eight dafimita (s2va2n wen) and onz possible liver
angiosarcoma. Although tuwo cases ware relaled to long-term
arsenic or zine chromate ewpasure, nonz of the 27 cases was
assoclaled with vinyl chloridz 2xposura.

Hussain S ; Osterman-Golkar S

Uallanbarg Lab., Univ, Stockholm, 5-106 05 Stockholm, Swadan
COMMENT OM THE HUTAGENIC EFFECTIVENEZSS OF VINYL CHLCRIDE
HETABOLITES.

CARC/76/00527

Cham Biol Intaract; 12(3-4):265-267 1976

ENG

In the region of low doses on dose-respomse curves, the mulaganic
affectivenass per unil dose, da2larminad as the Timz integral of
concentration, was found for saveral alkylaling azents lo be
approximalaly proportional to tha calculatad rats of reaction at
a cerltain low nucleophilic strength, n approximalaly equal to 2.
This proportionalily appears to b2 ndapandznt of the maturs of
th2 alkvl introduced, and for this reason the computled dagree of
alkylation at n equal to 2, and af a given tissuz dose, may be
used tantatively lo estimate ga2netic risk. The mutagenic
esifactivenass of chlorozthylanz oxide nas found to be highar than
the valuas obltainad for Two standard compounds, ethvlene oxide
and wathyl mathanasulfonate,

Makk L i Dalwore F } Creach JL ; O3dan LL ; Fadell EH

SongsTer CL ; Clanton J ; Jobnson HMH ; Christopharson WM

Saint Anthony Hosp., Louisvilla, KY 40204

CLINICAL AMD MCRPHOLOGICAL FEATURES OF HEPATIC ANGIOSARCOMA IM
VINTL CHLORIDE LIDRKERS.

CARC/76/00479

Canmzar, 37(1):149-163 1976

EMG

Fiftezn male workers axposed to vinvl chloridz davaloped
anglosarcomwa of tha liver, Thirtaen diad of disease and luo are
currantly living for short p2riods afler diagrosis. Th2ir agas
rangzd from 36-58 yr and thair evposurs Tiws ramgad from 64-27.8
yr. Tha most common prasenting sveploms were Ffaliguz, waight
loss, and abdowminal pain. Hapaloma2galy followad by splencwzzaly
ware tha most common physical findings. Birochemical profilas

}‘-:t\‘
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provad to ba of little valus in daztaection or diagnosis., OF eight
patients aulopsiad, distant organ involveman! was present in ltwo
cases, duodsnal involvamant in ome, and dirzct extension of tumor

(' te adjacent crgans or tizsuss in four addiliomal onmas. Tha (
remaingdar, diagnesed by opan liver biopay, revzalad no tumer
extension. The gross fealtures of ths tumors were hamorrhagic
nacrosis, cystic degazneralion, fibrosts, and apparent

{ mullicentricity. The hisTologie fealuras ware those of ths

typical angiesarcema found in a variety of sites with a wide el
range of cellular diffarantiation. The histologic dizgnosis was @
often impaired by tha extansiva tumor n2crosis. Elsewhere 1n Th 172
liver subecansular fibroais, a distinct typa of portal fibrosis -
and endoihalial cell huperplasia with or withoul sinusoidal w
dilatation ware noted. o]
M
( 17 AU - Bartsch H ; Montesano R o -
- AD - Internatlional Agancy for Ras. on Cancer, Unit Chemical -
Carcinoganasis, 150 cours Alber? Thomas, 69008 Lyonm, France
TI -~ MUTAGEMIC AWND CARCIMOGEMNIC EFFECTS OF VIMYL CHLORIDE.
( SI - ICDB/77/15680 C
S0 - Mutal Re=3; 32(2):193-113 1975
LA - ENG
AB - Thz carcinogamic and mutagemic effects of vinyl chlorida (VC) are
( d2scribaed. VC administered by inhalation i3 carcimogenic in rats, .

mice, and hamsters, producing angiosarcoma of tha liver and other
tissuas in all thres., In addition, in rats, VC induces tumers of
the Zymbal glands and o7 tha skin, nephroblastowas, hapatomas,

. and neuroblastomas. In mice, tumors of tha lung and skin are also {

. obsarved. The mutagznic aclivily of VC has boon dzwonstraied by
an in vitre techniqua utilizing the raversz mutalion systam of
Salmenalla tuphimurium, in which the genetic indicator revarts to
histidinz protoirephy by single basa-pair substitutions or by (
basa-pair insertions or delztioms. Thz carcinoganicily of VC In
man and animals and its wutageanic aclion aftar maTabolic
cenvarsion by microsomal 2nzymas frewm humans and rodants into
electrophilic dzrivalives strengthen ths rzlationship batuzen q
mulaganzsts and caretlnogenesis, D2spile the fact that there is no
direct proof that chloroethvlane oxidz is tha matabolite of VC
primarily rasponsible for its biological effects 1n vivo, thz

¢ biolegical importanca of this compound is strassad by Y
circunsTantial evidanca, Tha availlable data concerning tha

biological hazards of VC damonstrales that 11 13 foxic,

carcinoganic, and mutazamic 1n antwmals and wan., (100 ra¥s)

Il . .
P L B ) "'_f\:".::;:;';l:'r- woa sl

R B

e
)

s 18 AU - D2 S2rres FJ L
AD - Envirormmanlal Mutasganasis Branch, Hatl. Inst. Environmental
Hzalth Sciencasz, P.O. Box 12233, Rasz2arch Triangle Park, NC 27709
{ TI - THE UTILITY OF SHORT-TERM TESTS FOR MUTAGENICITY IM THE L

TOXICOLOGICAL EVALUATION OF ENVIRQHMENTAL AGEMTS.
5T - ICDB/77/15113
- S0 - Hutal Ras; 3301):11-15 1975
LA -~ ENG
Data from recent sltudtes have damonsirated Tha utility of
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short-terwm tests for wulaganicity in the toxicological evaluation
of numerous environmantal chemicals. A correlalion betwesn
carcincgenic and mulaganic aclivily has been found by using
in-vitro techniques for melakolic activation in combinaticen with
sensitive microbial assay svslzws for datecting genetlic
alterations and mzasuring inhibition of enaymas responsibla for
DHA repair in Salwonzlla typhimurium, Escherichia coli and
Bacillus subtilis. Genzrally, these assays have besn able o
distinguish betueen chamical carcinogans and noncarcinegenic
sTructural amalegs. Compounds which give positive mutagenicity
results wust be tasted further for carcinogenicity. The cowbined
us2 of thesz Tthrae tests, although th2y are not definitiva, may
serve as a mathod for prescraezning chamicals in the devalopment
of a mezaningful data base for hanzfit-risk evaluaiion. In
short-term tasts using Salwmonz2lla, wmany chamicals 1nvolved in
occupational carcimoganesis, itncluding vinyl chloride, benzidine,
G-nitrobiphenyl, and othars, have all bzzn shown (o ba ze¢iive.
Tharafore, such assavs could b2z an afficient, qualitative maans
of testing and controlling tha use of potentially hazardous
industrial chemicals. (no refs)

Mullar G 3 Norpoth K

Institut fur Staublumgenferschung und Arbeitsmadizin, Universitat
Munster, Munster, MHast Gzrmanv

DETERMINATION OF THO VINYL CHLORIDE METABOLITES IN URINE (MEETING
ABSTRACT).

CARC/77/02541

Maturwissenschaflien; 62(11):541 1975

GER

A ninhydrin~positiva compound was detected in the urine of female
Wistar rats follouing the inhalation of vinyl chloride. The
retention time of this ccmpound correspondad 1o that of
S-carboxymaethyleysteinz., Thiodiacetlc acid was dztermined by
capillary gas chromatography aftar i1s ¢conversion to the dimethyl
derivative. The findings indicale the walue of determining the
urinary thiodiacetic acid concantration in vinyl chloridz-zvpesed
subjects. (4 refs)

Schlinkotar HW

No affiliatien given

EFFECT OF AIR POLLUTANTS OM HUMAHS WITH SPECIAL REFEREMCE TO
ORGAMIC CCIPOUNDS (MEETING ABSTPACTI).

CARC/77/02428

Luithwvyg Silikoseforsch; 8:218-220 1975

GER

Gzroral data on the biological and loxic =ffacls of hydrocarbon
air pollutants are revizuad. Palvcvclie aromalic hydrocarbons,
such as benzolalpyrenz, dibeazanihracans, and banzofluoranthena,
induz2 sarcoma or carclincma 1n evparimantal animals, dapanding on
tha reute of adnimisTralion, Thnare 13 an Incraastiry amouni of
evidance on tha induction of angiosarcoma I1n uworkers evpeszas 10
vinyl chlaride. (Mo rafs)
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21 AU - Kilian D0J ; Picciano 0J ; Jacchbson CB
. AD - Da2pt. Industrial Medicine and Biomadical Ras., Dow Chemical
A T U.S5.A., Texas Div., Freeporl, TX 77541
INDUSTRIAL MOMITORING: A CYTOGEHETIC APPROACH.
51 - CARC/77/01l1ls
S0 - Ann NY Acad Szi; 269:4-11 1975
LA~ ENG
SR { AB - The authors describaz the use of cytogenetic monitoring 1o datect
’ " changas inducad by occupalional ewposures lo chewicals,
particularly to vinyl chlorida. During a 10-yr period, 43,064
sherthand and ceonventional karyelyp2s of 1,689 productlion workers
were studied by chromosome analysis correlated with a
standardizad madical history. Blood samples were drawn from each
individual, slidas wara preparad, and a walaphasa sproad was
located. Tha selacted cells w2ra pholographed, the metagphasz
spread pholographs wzre evaluatad, and snomalous chromosomes wers
elassifiad and Tabulaled aszcording to tha typz of struciural
abarration. Chrowosomes uwers Karyolyvpad 1o permit datection of
abarralions such a3 swall dzalations, translecalions, and
( paricanlric inversions., Praliminary dala from thez cvleganatic
. analysis of bloed samples from 121 vinyl chleridz uerkers ware
comparad with preamplovmant examinatlicn racords from 75
individuals who served as centrels. The following thrae
‘. diffarences ware szan: vinyl chloridz workers showad less
e chromatid breakag2, a greater frequanecy of dicantric chromosomes,
and a lowsar parcentage of zbrmorwal calls than the preemployment
comparison group. It is concludad ihat chrewosoms analysiz is the
{' procadurz of choicz for ohjactive obsarvation and mzasuremant of
- - possible insults to human ganatic malarial and that ths
: techniquas daseribad are thas best for Tha detaclion of genetic
injury at a stagz when correzfive aclion con ba Taken. (8 refs)

“~
-
—

1

. 22 AU - International Agency for Rasaarch on Cancer
TI - EVALUATIOH OF CARCINOGEMIC RISK OF CHEMICALS TO MAN. SOME
ANTI-THYRQID AND PELATED SUBSTAMCES, MITROFURANS AND INDUSTRIAL
CHEHICALS.
SI - ICOB/77/06781
50 ~ IARC Monogr; 7:326 1974
LA - ENS
{ AB - Th2 carcinogznic risk of som2 anti-thyroid and related

subsTamces, M trofurans, and industrial chamicals 135 discussed.
Tha anti-thyroid and relatad substancas consist of amitrola,
ethvlanzthiourea, methylthicuracil, propylthiouracil,
thioacetamidas, thisuracil, thiourea, and urathana. The
nitrofurans includa :
2-amnino=5-(5-m {ro=-2-furyl)-1,3,4-thtadiazole,
trans=2{dinathylaminemzthylimine]l =3-(2-(5-n1tro-2-furyl)-
vinyll ~1,3,4-0~ad1az0la,
2-{2-faorwvlhvdrazingl-4-(5-nitro~2-furyvlithiazolz,
S5-(worpholinouwathyl}-3-{5-mtrofurfurylidana)aming) -2~

- oxazolidinoma, 5-ntro-2-furaldzhyas semicarbazons,

1-{{5-m trofurfurylidena)amnol ~2-1mdzzolidinona, and

1848€1L SBYH
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N-[4~{5-nitro-2~furyl)-2-thiazolyliacetamida, The indusirial
o - chemicals consis! of acetamida, banzaznz, diazomathane,
O ortho-dichlorebanzenz, para-dichlorobanzanz, ethwl
(‘ mathanesul fonate, mathyvl mathanzsulfonate, polychlerinatad (
biphanyls, and vinyl chloridz. (rafs)

23 AU - Fumas-Carviolo F i Lawbert B ; LindsTen J ; Ehrenberg L
¢ AU - Natarajan AT ; Oslerman-GolKkar S ('
: AD -~ D=2pt. Clinical Gzna2Ticsi, Karolinska Hosp., Stockholm, Swaden
TI - CHROMOSOME ABERRATIONS IN WORKERS EXFOSED TO VINYL CHLORIDE
{LETTER TO EDITOR).

SI -~ CARC/77/0093% (
S0 =~ Lancat; 1(7904):459 1975
LA - ENG
AB - Conmventional lymphocyte cultures from seven workers
i occupatlicnally exposed to vinyl chloridz and three non-axposed (

conlrols were given chromozomal analvsis. Tha level of esposure

to vinvl chloridz had continuously dacreased during tha past

yvaars; at tha time of the study, the air conceniration nas 20 to

30 ppm. OFf 566 control cells, 11 had chremosemal abarrations (
which were The resull of previous giagiosTic x-rays. Of tha
experimantal calls, 9.52Y ware aba2rranl; this is statistically
significant in comparisen to tha conlrols. Tha highest freguancy

of abnormal calls was in those subjocTs who had tha shorlast

amount of exposure. (1l ravs)

T T

26 AU ~ Bartsch H ; Malaveille C ; Montasamo R

(' TI - THE PREDICTIVE VALUE OF TISSUE-MEDIATED MUTAGENICITY ASSAYS TO k
- A3SS5E55 THE CARCINOGEMNIC RISK OF CHILMICALS.

51 - CARC/77/00932

S0 - Secreanimg Tasts in Chamical Carcinoganasis Proceedings of a
( uorkshoo organized by IARC and thz Commissiom of the European (_

Cormuni tias and hald in Brussals, Balgium, $-12 June 197%.
Hontasano R, Bartsch H, Tomatis L, Daviz H, ed., International
Aganey for Raszarch on Cancar, fLvon, France); IARC Scirentific

Publications No. 12, 1975. g
LA« ENG
AB - Tha Salwonella microsome system was used teo assess the in vitlro

Salmonezlla mutagenicily assay for pradicting possible

carcinoganic effacls of chamicals, lo compare the capacily of

diffzrant tissuzs and diffzrent specias 1o convert! chewmical

substances into mulagens, and, 1n particular, to Invesligate the
maTabolic activation of nitrosamines and chlorinated olafinic
hydrocarbons. Tha wulaganicity of a saries of cyclic nitrezaminas .
in 5 typhimurium strain TA 1530 was simtlar 1n liquid suspgansion

and in 3277 agar, but discrapanciss arose whan a s2riz2s of
dialkylnitrosamines lof tha form (CAH2 nt'1*)'2% H-NO) wiih

diffarant chain langths werae considarad. Tha dialkylnitroszamines KH
with n > 3 did not show an encvma-madiatad response in th2 liguid
incubation systam, and in tha 3o0f! agar melabolically aclivalad
dimzihylnitrosanine and diethvinitrosanine exhibilad negligible
mulagamie activity, Thess findings reflact faliza negativas from K
voth syslams, parhaps brought aboul by tha da{zrioration ef o
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microsemal emnaymes by lipid peroxidation in The liquid system and
by the trapping of short-livaed alkylating molecular species by
nucleophilic compoments of the agar. Whanm The mulagenicity of a
(j saries of propylated nitrosamine darivalives was studied with
microsomes from bamstar and cal Tissuas, thara was notl a good
corr2lation betueen tizsus-specific activation To mutagenic
. ) intermadiates and ths Known susceplibility of differenl lissuas
T ' S (' to carcinogenesis. A balter corrzlation was seen whan the
' ‘ : aclivation To mulagznic matabolites of vinyl chloride by
microsomas darived from rat and mouszs livar, Kidnay, and lung
tissuas was studiad. Thz major encymic actlivilies wera locatad in
both livar and kKidney, sites wh2re angiosarcoma and
naphroblastoma are inducad in animals exposad to vinyl chloride.
Ho tissuess sludisd exhibitad a highar anzymic capacity Then the
liver to bring aboutl the production of mutagani¢ mztabolities,
Microsowes from human livers ware capable of gemeraling mutagenic
matabolitas from N-nitrosomorpholinz and vinyl chloridz, Soma
aspzcls af Tha wmalabolism of chlorimataed olefinic hydrecarbons
are discuszad further. (56 rafs)

25 AU - Hzkk L ; Dzlorme F ; Creech JL
AD - 8t. Anthony Hosp., Louiswvilla, KY
TI = HEPATIC ANGIDSARCCHA IM WORKERS FOLLOWIMNG CHRONIC EXPOSUZE TO
¢ VINYL CHLORIDE. EPIDENICLOGY AND RESEARCH PROGRAM IM WORKERS.

et e e, i SI - CARC/77/00503
' o S0 - Unjon Had Can; 104(12):1833-1835 1975
LA ~ FRE

AB -~ Saveral cases of hzpalic angiosarcoma were found in two factories
{om2 in Lowisville, Kentueky, and one in CGuabaeg, Canadal,
involved in the production of polyvinvl chlorida from vinvl
chloride. As a rasultl, a survey was mads of all 11083 employveszs of
tha Kentucky plant to datect othar cases of anglosarcoma and o
find early signs of banign liver damagz. Threa new cases ware
found in threz wen, agaed 36-58, who had bzan axpesed to tha
compounds for a pariod ranging from 4 yr lo 27 yr, 10 wo. Thay
survived frem 2 to 22 wo aftar the agprarance of tha first
symplons. Although no tesT 1s spacific for anglosarcoma of the
liver, abrnormalitiss in tesls for hopatlic funclion wmay b2
directly proporlional fo tha extant of the lesions.

26 AU - Horbach L ; Kollar S ;3 Loskant H

— AD - Institul fur Madizinische Statistik und Dokumentation,
Univarsttat Erlangan-Nurnbarg, 8520 Erlangan, Haldstrasse 6, West
Garmany

TI - AHALYSIS OF CAHCER MORTALITY FRCI 1950 TO 1768 IN LARGE
PREDONMINANTLY CHENICAL IHDUSTRIAL PLANTS WITH RESPECT TO
IMNDUSTRIAL EXPOSUPE.

SI -~ CARC/77/00313

50 - Zanlralbl Arba)lsmad; 25(8):225-261 1975

LA -~ GER

AB - A comprehansive retrospactive survay of cancar mortality in 10

large 1ndustrial facilities during 1950-1%548 13 discussed. Trras

cnamical plants, a pharmaczulical housa, a largs autlonob)la

N
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( factory, thraa rubbar plants, and tuo patrolaum rafinarizs uere

canvassed. Dz2tailed data from quastiommairas, madical regorts,
etc., aboul emposuras, work habils, and typa2 of cancer uarza

(' waTchad with exhaustive classifications of chawmical compounds.
Bartalily for tha p2riod includad 4,445 man. The Incidancz of
orepharyngzal carcinema was higher and thal of 2s5ophagazal and
gastrie cancer louwar than in tha ganaral peopulation. Colsn and

{' rectal carcinomas, espacially in nonznposed groups, ware much
higher than expacled. Dzspita vinvl chloridz exposure in tha
sample population, tha occurrancz of portal and biliary cancar
was lass than expactad. Pancr2atic tumors were also elavatad,
Striking increases I1n both urinary trazt and respiralory cancer
w2re establishad; bronchopulmonary involvamant was espacially
high in werkers exposad to both organic and inorganmic chasicals.
SKin cancar was slightly highar than axpectad. Th2 incidamces of
cancar of tha bomz, comaclive lissuz, andocrinz glands, and
prozlate were similar lo genzral pepulation rates,

27 AU - Muller R Bachtelshzimar H § Gadigh P ; Marstellar HJ
{ AU - Lalsach 1K
' AD - Pathologtzchas Instiiul dar Whivarsital, D-5300 Ban~Vanusbargy,
Was 1 Gzrmany

TI - MOIPHOLOGICAL CHANGES OF THE LIVER AFTER CHROMIC VINYL CHLCRIDE
( INTOXICATICH.
" SI - CARC/77/00299

50 - Lzbar Magen Darmji 5(5):204-203 1975

LA - GER
C AB - Thz liver hislepathology of 50 workars axposad to vinyl chlorids
was examinad from blopsv watzrial. Thraa of tha probands

prasantcd with polycantric hamangioandothzlial sarcoma extanding
along thz 2ctaltic sinusoids 1nto thz paranchyma. In bordar areas
a Transition betu2an prolifarating atvpical sinusoid calls and
Tumar cazlls was zpparant, tvpical of tha angiosarcomas resarlad
aftar chramnte arsamic and thortum dioxidz esposurz. Sspial
fibrosis of tha portal Fralds and collaganization of sinusoid
walls, chainlika proliferation of sinusoid andothalial c2lls with
nuelzar polyworphisn, hapatazylic hvparplaszia with nuelzar
polyploidy, and focal adaptation of th2 hepalocytlic cylcolasm
(uith hyparplasia of the smooth andoplasmie raticulum) to
hydreonie sw2lling, fat vacuolization, and c2ll necrosis warz
s1gns of ganaralized hepatoloxicity, Hzpaleccylic hwperplasta uas
mos! pronounced 1n lhe areas of Tha reaclivae sinusold 2ndathalium

- and at tumor tnterfacas,
23 AU - Harstallar HJ 5 Lelbach HK 5 Muller R 5 Gadick P Langa CE
AD = mMadizinischa Universitalsklinik, 0-5300 Bamn-Vanusbarg, W23l
Garmany
TI ~ LIVER DISEASE IM POLYVINYL CHLORIDE PRODUCTIOHN WORKERS--CLINICAL
AND LAPARQSCOPIC ASPECTS.
— SI - CARC/77/00258
- S50 - Lebar Hagen Darmj 5(5):196-202 1975

. LA -~ GELR
¥ AB - Clinical and histopathological firdings in suspecled

r

o~
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29 AU
AD

TI
sI

LA
AB

VINYL CHLORIDE

occupationally inducad liver and splzen diszase among 4% workaers
engagad in vinyl chloridz polymarizatien are prasanted. Palpable
hzpatomagoly and spla2rmowmagalv wara found in 28 znd 16 patients,
razpactively. A considarabls BSP retantion, low grads
hyparbilirubinamia, and transiant elavation in 85607, SGPT, and
alkalina phosphatase ware th2 only rawmarkable bicchamical
veriablas. Tha majorily had pronouncad thrombocytopenia, with
platalat dysfunction. Hzpatic fibrosis with ancaosulatad
vascularizatlion was conspleusus in 35 probands; a nodular liver
surface and partal hvpartansion ware also presentl. Livar
histocathology was nel consoicucus. Adapliva hzpalocyla
focalization, nuclaar polyvwsrphisw and polyploidy, seplal
fibrosts, focal collaganization of stnusoid walls, and sinusoid
endathalial prolifzralion ang alypia uere idantifiad. Ho
angiosarcomatous areas war2 found in laparolomizs of tha patients
uith noncirrhotic portal fibrosis aftar vinyl chlorids exposuraes
ranging batuzan 9 mo and 21-3/4 yr.

Radamachar P

Organisch-Chamischas InsTitul, Univarsitat Mmster, Munster, West
G-zrmanv

CHEMICAL CARCINDGENS.

CARC/76/00467

Chamie in unsarar Zaity 9(31:79-84 1975

GER

Tha rostar of knowun chamical carcinogans, demonstrations of their
propertiag, and thair maechanistic davalopment itn host cells are
ravianad with zpecial attantion to occupalional exposure. IFf 90X
of all cancers re3ultl exogancuslv, tham 60X are attribulad to
chamical hazards; cancer wortalily iz 25X highar among chawists
than tha gansral pepulation. Thz convanliconal biphasic schadule
of czl]l transformation 15 adontzd. During an initral phase of
chamical altack, a normal czll bacowas pracancarous; during a
subsaquent promotional phase, cozarcinogans shift the alyotzal
¢zll into tha walignant stata. Exparimental avidancs filling
vartous chamical carcinogans info This schawe i3 cited. Inorganic
cempounds, aromatic hydrecarbons and tha2ir N, 0, and S analogs,
aromatic aminzs, Nittro and azo compounds, aliphatic hydraztnzs,
azo and azoxv compounds, H-nilroso compounds, alkvlating agants,
naturally occurring products (z2spactially bactarial, fungal, or
faunal watabolic products), and reutine laboratory reagents arz
iwplicatad. Based on tha racent vinyl chlorida 2pisoda, wmaxiwmum
allouabla occupational concantrations ara discussa2d 11 comnaclion
With 1nslrumantalion and procadures dasignad 1o minimice
vulnarability to ecarcineganic hazards.
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Englund A ; Holmberg B

Landsorganisationan, Swedsn

OCCUPATIOMAL CANCER DISCUSSED AT NEW YORK CONFERENCE.
ICP3/75/05500

LakarTidningan; 72(38):3487-3483 1975

SWE

The proceadings of a conference on occupational cancer erganizad
by thz N2w York Acadamy of Sciances In cooparalion with Natienal
Cancer Instlitutz and NIOSH (hald on March 24-27, 1975, Naw York)
are revisuaed. Increasad incidance of lung cancer was found among
workers 2xposad To vary small glass-fibars in glass-fibar
manufacturing plants. A suspaclad relationship b2lw22n asbastos
exposure and cangar of tha larynx was varifiad. Incraasad
incidancz of skim and lung cancar was found awong workars exposad
to e¢nleroprana (Nasprenz), Vinyl chlorida, trichlorgbenzans, and
banzovl chlormide tere found to be carcinogans. Incraasad
incidance of lumg and Kidnay cancer was obszarved among ceke ovan
oparalors. The high time regquirzwenls and th2 high expenses
invelved in carcineganicity tasting, and thz corralation exisling
baluzan carcinoganic and mutaganic preparliss justifies
short-Term wutagenicity tasis for scrzaning for carcimoganic
subsTaneas, Dacause of tha wmany factors involved in Tha
car¢inoganic rasponsz, a Sero axposura lto carcinogznic subsiancas
is reconmandad.

Carter RL ; Roz FJ

Inst. Cancer Res., Royal Cancer Hosp., London, England

CHEMICAL CARCIMOGENS IN INDUSTRY.

CARC/76/03623

J Soc Occup Mad;, 25(3):86~94 1975

ENG

Occupational hygiena programs and industrial plant designs must
bz improved to reducz the hazards of known industrial
carcinogani. Polveyeclic arowmalic hvdrecarbons, specifically,
minaral oils and coal gas, have b2en linked with scrotal and skin
cancars in industrial werkers. A mora refinad culting o1l wmay
raeduce tha risk of scrolal cancar., Tha incidance of dzaths from
lung cancer in England was found to b2 alwost double tha normzl
rate for workzrs ayposad lto coal and Tar gas. An enhancad risk
for bladdsr cancer was notad 1n workars avposad to benzidineg,
b-naphthylamine, and a-naphthylamina. The incrdance was
dosa-razlatad, with the highest ratz in workars wneo distillad
b-nzphthylamina. Exposura to tha2 alkvlatling agan! wmustard gas was
assoclaled with a markad incrzaszz 1n daaths from ra2spiratory
tract carcinoma in Japanasa workers. Bislchlorcaathvl dathar
{BCHE) evposura for & fo 9 vr 1 68 production workars (31+65 yr)
was followad by lung cancar 11 8/68; 5 tunors ware gat-call
carcinoma. A Increasa2d Incidancs of h2patlic angliesarcoua was
nolad for workers I1nveolvad in oolymarizing vinyl chlorida to
polylvingl chleridz) (PVE): tharz was also an axcaess of ragplasms
of thaz biliary systam, lung, and bratn In vinvl chleric2 workers

who diad bafore ag2 60. An Increasad risk for raspiratory cancar
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has bean 2stablishad in workers invelvad in wining er milling
R . asbastos products; the basis for carcinoganicity 1s still
’ ’ uncertain, but studies indicale thal Thzre way be an optimal siza
C of The fibar for carcinagenic activity, Compulerizad induslrial
epidamiology may halp to daterming cancars of ocecupatiemal origin
that have b2an overloocked and hzlp To protact workers from Known
hazards.

32 AU - Hublet P
AD - Ecole de Sante publique d2 la Facullaz d2 madacinz, Universite
libre d2 Bruxazllez, ruz Ba2lliard 100, 1040 Brussals, Balgium
¢ TI - INDUSTRIAL HAZARDS DUE TO VINYL CHLORIQE.
SI =~ CARC/76/02931
50 - Arch Bzlg Hz2d Soc; 33(2):73-89 1975

- T : LA =~ FRE
. o . ) : AB - Various aspactis of vinyl chlorida are raviewad: 11s physical and
’ ' chamical preperTizs, wmathods of synlhasts, means of
igentification, usa2s, avidancz of Toxic 2ifacls, and industrial
risks dus to exposure. Bzcause of iis Toxicily, graaltar effortls
{ should b2 wmad2 1o raducz thz concentraiion in faclory air, and
* workars exposad to tha chamical should be evaminad oftan, Mare
datailad studizs of vinyl chlorida and othar toxie chamicals
should be unda2rtaken,

' 33 AU = Delorma F ; Makk L
AD -~ Cantre hospitalier regional d2 la Mauricie, C.P. 1130,
Shauinigan-5ud, Quebac, Canada
TI =~ HEPATIC AHNGIOJSARCOHMA IN WORKERS FOLLOWING CHRONIC EXPOSURE TO
VIMYL CHLORIDE., MCRPHOULOGICAL DESCRIPTICN OF THE LESIONS.
SI -~ CARC/76/02914
SO0 ~ Unton Mad Can; 104(12):1836-1844 1975
LA ~ FRE
AB - The histological characteristics of livar amgiosarcomas (2
m2ltastasas) in 18 wan (36 To 58 yr; w2an agz 46.7) who had
prolongad axposura 1o vinvl chlorid2 (4 yr to 27 vr 10 wo; mean
. Tima 17 yr 4 mo) arz prasented. Various bamign lasions ware noted
N not omly 1 tha anglosarcoma casas bul also in noncancerous casas
who also had prolongad exposura, Many of tha parisinusordal
cells of tha angtosarcomas rasamblad, with thair elongatad
{ nuclai, the swmall wasymchymatous calls of tha bemigy tunors. The
angiozarcomas had different forms! sinusoidal, sarcomalous,
nodulopaptllary, and cavarnous, Thesa canczars are genarally

- pracadzd by Th2 appaaranca of lan banigt lziions Inducad by the
vinyl chleridz. Thay appear sinultanzously in wany placas and
apparantly arc mullifocal. Tha nuuarous nodulas are not
tntraparaenchywal walastaszes from a primary tumor bul are
thamsalves primary Tuwors.
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Ravier E 3 Diter JM 5 Pialal J

Societe des Usines chimiquas Rhonme-Poulenc, Usine de Rousillon
38, Reusstllon, France

A CASE OF LIVER ANGIOSARCOMA IN A WORKER EXPOSED TO MONOMERIC
VIMYL CHLORIDE.

CARC/76/02906

Arch Mal Prof; 36(3):171-177 1975

FRE

Tha authors present the case history of 43-yr-old man uwith
prolongad industrial exposurs to momowmaric vinyl chloride who was
aduitlad to tha hospital for acute abdominal bleeding. The right
hepatic lcbe was excisad; a hamangloandothaliosarcoma of the
liver was histopathologically diamosad. Thz patiant died
following surgary. Tha cancar was probably tha result of exposure
o the carcinogan,

Duport J Andlauar P ; Gattelat H ; Chalabreysse J ; Archimbaud M
Taulon F Bartrand R

Canlre da Racherches d= 1'I.H.R.S5., B.P. 27, 54500
Vandozuvre-las-Mancy, Franmca

OCCUPATIOMAL DYSEASES IN CCHMNECTICN WITH THE MAMUFACTURE CF
PLASTIC BOTTLES FROM POLYVINYL CHLCRIDE.

CARC/76/702949

Arch Mal Prof; 36(4-5):225-241 1975

FRE

Bacausz of an outbreak of 2ccama, the blood and urine from
workers in a factory that manufactures plastic bottlas from vinyl
chlorida ware exawined. Thz chewmical pollutants of ths
surreunding arza, all industrial chamicals and cleansing
solvants, and tha h2at dacomposition of the polyvinvl chlerida
(PVC) bottles ware studiad. Quvaer a 6-mo pericd, 677 blood samples
from 159 workers revaaled dg2prassad lavels of RBC and polynuczlear
naulrephils, alavated lavals of HIC, and variable lavels of
palvnuclear zosinaphils. IT is concludad that thz manufacturs of
vinyl chloride bottles causas dzrmafills and hamatologteal
abmormalitizs charactariced by lzukocvtosis with relativae
lvwmphocytosis. Analysis of tha air by aas phasa chromateog-aghy
and mass spactrometry revaaled only slight tracas of aromalic
hydracarbons. No aromalic hvdrocarbans were found in tha
clzansing solvents. Industrial forws of PVC bagan lo dacowpose
slowly batwezan 215 and 220 C; banzonz was onz of the bypreducts
of dacowposition. D2cause this ftewperatura is reachad for short
partods only and bacause dacowposition i3 slow, 11 is unlikely
that 1t is a major factor. H21thar banzanz nor phanol tars found
in the blood or urinaz, raspactivaly, Thare waraz sigifican?
lavals of hippuric acid, a possible wmatabolilz of organic loxins,
'n tha urina. Sinca monz of thasz cowpounds was consldarad tha
causz of tha darwatitis or hzwatological abnormalities,
a-phanylingaslza, tha only cowpound d2laclad 1n high concznlratlions
in the air, will b2 sTudiad.
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VINYL CHLORIDE

Ott MG ; Langnar RR ; Holdar BB

Dow Chemical Co., Corporats Hadical D2pt., 2030 Dow Canter,
Micland, Hich. 48640

VINYL CHLORIDE EXPOSURE IMN A COMTROLLED INDUSTRIAL EHVIROMHENT: A
LONG-TERN MORTALITY EXPERIEMCE IM 594 EMPLOYEES

CARC/75/01145

Arch Environ Hzalth; 30(7):333-339 1975

ENG

The relation batwezen tumor incidanez and tha highsst levels of
vinyl chloridz exposurz was examinad. Hzasurements of Tha werk
enviromnmanl bzgan in 1950 by collacting breathing zonz samples on
silica g2l and maasuring chlorides by the Velhard mathod to
caleulate vinyl chloride. Hore racanlly, a combination of gas
chromatograpiny and wass spaclromalry has baan used to idantify
airborne matarial. The studv population inecludad producticn
enmplovaas who workad batwsen 1942 and 1%60 in areas of potlential
vinyl chloridas exposurz. Each Job was classiflad according io
time~neighted avaraqs (THA) concentration of vinyl chlortdz for
an a2ight-hr day. Tha high laval cencantration was dafinad as
over 200 ppm vinyl chlortdz, and tha low level was below 25 zpm.
Observad d2aths awnong vinyl chloridz workars were 914 of tha
axpzclad d2aths based on tha U.S white wmale population.
Distribution of malignant nz2oplasms suasests a pessibla
doza~rasponsz2 rzlalienship, stnce minz of 13 malignancies were
obsarvad in the high exposure group. The Chi 2 comparisen of tha
distribution of walignancy daaths batuwzen high and all other
exposura groups was significant (P is lass than 0.01). No
advars2 maligiancy efiecls ara damonstrated in th2 lewer =xposure
categorizs.

Nisbat IC

No Affiliation Given

THE COSTS OF CANCER.

CARC/76/00515

Tachnol Ravi 78(3):8-9 1975

ENG

Social and economic problams arising whan a cancar-causing
substanca is idantifiad ars discussad, with particular emphasis
on tha case of vinyl chleridz, Prior To tha discovery of ils
hazards, an 23timated 100 million pounds a yzar wars lost to thz
environmant during manufaclura and a further 40-50 million pounds
wzrz ralcasad through dzlibzrate disperstve uses. Although tha
mo3l hazardous of Th2sz usas--as a proo2llant 10 sprav cans--was
bammad in 1974, and althouzh attawpts arz baing mads to reduca
manufacluring losz2s, huwan esposura cantinuzs. Tha wost saricus
problam 13 that fraca quantitiss of ungolymarized vinyl chlorids
are found in palyvinyl chloridz. Both nonoccugational and
occupatlional exposurz can b2 hazardsous. Although faderal lau
raqutres stirict requlation of occupalional evposurz 1o
carcinogans, tha proposad standard for vinyl chlorida offers
littla or no assuranca of safaty, ’
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(f 38 AU =~ Chabalko JJ i Fraumeni JF
. AD = Natl. Cancar Inst., Bathesda, Md. 20014
TI -~ BLOOD-VESSEL NEQOPLASMS IN CHILDREN: EPIDEMIDLOGIC ASPECTS.
( SI - CARC/75/05748
50 - Med Padialr Oncol; 1(2):135-141 1975
LA - ENG
AB - In a search for etiologic lz2ads to blood-vessal neoplaswms, 111
( d2ath certificates of U.S childran who diaed balwzan 1950 and 1968
of angiosarcoma, hemangioendothalioma, and hamangioparicytoma and
127 madical records of similar cases from 12 institutas were
examinzd. The availabla data providad no lesads to envirormzntal
agants ( vinyl chlorida , thorotras! , arsanic ) thal can preduce
vascular liver tuwors in adults; howaver,on2 infant, who diad
from a hapatltic tumor, livad within a mile of an indusirial source
of polyvinyl chlerida . About half of tha children with hzpatic
hamangicandothaliomas had associated skin hamangiomas, which may
atd in the diffarantial diagiosts of liver tuwmers in infancy.
Hepatic hamangioandothaliomas also pradominalad in girls, a
possible clua to tha origin of tha tuuor. A familial influanca
: was suggestiad by one sibling aggragation of cutanszous
" hzmangloandothaliomas.
39 AU - Schmidt AM
( AD - No affilration given
TR A L u e s a arae TI - VINYL CHLORIDE POLYMERS IN COMTACT WITH FOOD.
Tt ’ ’ e SI - CARC/75/05081
SO - Fad Ragist; 40(171):140529-40537 1975
LA - ENG

AB  ~ Proposad raqulations restricting tha uses of vinyl chloridz (VC)
polymars in contact with food, a3 suggsstad by the Food and Drug
Adwinistration, are ravisusd. In ganzral, tha proposal pazrmits
tha continued use of VC polymars in food packaging when tha
migration potential of VC is dimimishad, 1ncludzs an intarim
regulation for th2 use of walar pipzs wade from VC polvmzrs, and
prohibits all othar usa of VC polymzrs In food-contact articlas.
Tha chemical structurs and propzrlies of CC and VC homopolymars
and copolymers arz dascribad. Earliezr studias have indicatad
that polyvinvl chlerida (PVC) is 1nsolubla in various solvant
systems usad to swmulate food. Howaver, latar wigration siudies
have ravzalad residual VC from PVC bottles in distillad =zpirits
and wines, Ho antmal fzading studias hava eslablished a safz
laval of consumption whan VC 15 2xlractad freow containzrs inlo
food, Tha axistanca of rastdual VC In arlicles mada from VC
polymars has ba2an found to ba ralatad to th: wanufacturing
proczss and tha physical strucltura of tha polywars: a modal
axplaining tha VC migralion phanamanon {5 prasanlad. Viewad as a
s5iupla diffusion phamomenon, avpariwantal data indicale Tthat
whila no VC 15 exTraclable frowm packaging watartals, The grzatest
lik2l1hood for wmigralion of VC appaars 1o bz from PVC artizlas

! tntandad for ona-limz usa. Howsver, fharaz 13 little Likelinood

that rasidual VC frowm PVE watar pipas will b2coma a componznt of

polable watlar. Considarabla data 2x151 concarning the loxic
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effects of VC from atmospheric exposures, espacially by
inhalation and occupational contact; it is alse suggzested that vC
is carcinoganic when ingested. Although a variaty of usas of VC
polymers in food-contact! articlas was previously spproved, it is
nou suggasted thal widespread use be prohibitad. It 1s cencluded
that no migralion of VC from thin plasticizad film is expactlad,
nor iz amy wigraltion expactad from jar and bottle cep linzrs and
gaskaTs. Ho restdual VC reportlad in baar amd sofl drink can
linings, bul VC poluvmars usad a3 coatings for frasn citrus fruils
presaenl tha possibility of injy2stion. Data also indicata that
rigid and semirigid PVC articlas intendad to contact food may
Transmll VC lo the foed thz2yv contlacl. Proposad fadzaral
regulations and amendments are presented,

Janarich DT ; Lawrence CE

Cang2r Control Burzau, MNauw York Stata Dzptf. Hzalth, Naw York, N.Y
EPIDEMIOLOGICAL STRATEGIES FOR IDENTIFYING CARCIMOGEMS.
CARC/75/04333

Mulat Res; 33(1):55-63 1975

EMG

Tuo situatlions in which epidawiologic studiss wera usad to
idantify carcinogans are reviawad and 27forts lo usa Nau York
State Cancer Conirol Bureau data for systamalic survaillamcz of
reportad cancar incidance are discussad. Tha associaltion batuzen
dizthylstilbastrol and vaginal cancer in young women and batwaan
vinyl chloride and angiosarcoma of th2 liver was confirmad by
epldamiological avidance, although in both caszes tha associatlion
was initially suggastad by clinical obzarvations. In thz case of
diathylstilbastrol, 2pidaniologic sludies indigatad tha limils of
the risk associatad with intrautzrine evposura; 11 i3 suggesTed
That age limits will be idantified for tha carcincganic potential
o7 intrautzring svposura lo diathylstilbastrel, jJust as
intrautaerin:e exvposura to X-ravs causzs an increased risk of
laukamia only during the first deacads of lifa., In the casa of
vinyl chloridz, its comnzclion with anglozarcoma of th2 liver was
first basad on elinical observations and the rare nature of ths
disordsr, Both of thase situations indicate thal presant malhods
of dataction arz crudz, and that a largaz numbzr of peopls zre
exposad lto chamicals bafore thair carcinoganic polsntial is
recomizad. Praliminary 2fforts to devalop a sysiamatic cancar
moni toring mathedology in Haw York Stata involvad znalysts of
cancar data from thrza anatomical si1t2s! colon, pamcreas, and
gall bladdar. Thasz2 erforis yizldad onz instancz 1n wnich an
ungquaslionably high cancer 'ncidanca was suggestive of sous
znvirormental atiological agant. In Tuwo vears, a singla counly
showad unusual rata2s of pancreatic cancar. Howavar, praliminary
invastigation shou2d wo obvious 2nvironmantal zvpssura assocrated
with the clustar, and in subzsquant y2ars tha incideancz ratsz
returnad to within axpacted limils. Tuo altermaltvas 1n davising
an zpidamiological siralegy arz ceasidarad! tha gchort study and
thae case hiztory study. Tha casz histery study somatimas rins
the r1sk of failing lo d2tact a diz2as2 risk whan cne 15 aciually
prasant. Evan wunsn a proparly struclured cohorl siudy 15 dana,
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' (: it is only as precisez as tha samplz2 size used in the study. It
is concludad, howsver, that epidemiologic studizs tegsthar with
laboratorv and clinical disciplinzs, can producs a reasonable

(' dagre2 of assuranca2 aboul tha azbsolulz limits of the risk
associaled with thz use of suspaclad envirommantal hazards.

4l AU - Suatfiald L

( AD - no affiliation givan

' TI - ANOTHER CARCIMNOGEN?
P K SI - 1CDB/75/07385
. L to S0 - Nature (Lond); 258(5532):190 1975
i : : LA - EMG

A48 - Trichleroathylensz, used as a degrezassr and chamically similar to
vinyl chloride wonemar (VCH), is inplicalad as a carcinogan.

42 AU - Spirtaz R ; McHichazl AJ ; Gawble J 3 Van Ert H
AD - Ozcupalional Hzalth Studies Group, Wiv. Horth Carelina, Chapel

AT Hill, N.C.

. TI - THE ASSQOCIATION OF VINYL CHLORIDE EXPOSURES WITH MORBIDITY

SYMPTOMS.

SI - CARC/75/03051
S0 - Aw Ind Hyg Assoc Ji 36(10):779-709 1975
LA - ENG
A3 -~ A population of vinmyl chlorida (VC) polymerization and rubbar
e ;h_xvgvﬂ;;:%#ﬁa workarsg war2 quastionzd aboutl job-rzlated illness. OF the
IRk AR workars responding To a mail quasticmnaira, 200 were currant VC
workars and 89 wara curren! workars in ths rubbzr industry. Tha
individual jobs warz groupad according to VE a2xposuras (1.2 high,
low, and 2ssantially no exposura to VC). As tha symptoms undar
censidaration wera all transitery and raversiblas, an acutz
2ffacts modal was zmployad. Thus, the Job was trezatad as the
umt of obsarvaltion., For Tha 255 high-axposura group jobs, 374
raported swvmploms of dizziness or light-haadadhzss at lzast once;
12% of thz2 low-axposura group a2xparizncad such svwptoms. Ten
parcont of tha rubbze workers reportzd thase symploms, Using a
saries of stalistical amalysas, Tha diffaramtial zxposures to VO
among tha three study groups azcountad for only on2 of the many
possible hazards. A clzar doss-response rzlationship indicatad
with tha symploms of dizziness, naus2a, headacha, 'pins and
naadles', and genaral faligus. Thare wzre also soma indicalions
of a dosa-rasponsz 1o fainting and 2v2, nosa or throat
irritation. It thus appsars That a dos2-rasponsz ralationship

P

.

2x1515 batuaan carlain acute pradominantly naurological symplons
' and vinyl chlorida 2nposurs.
43 AU - Bartsch H 5 Malavailla C 5 Montasano R
AD - Int, Agancy Ras. Cancer, Lyons, Franca
TI - HUMAH, PAT AND FMOUSE-LIVER MEDIATED HUTAGEMICITY OF VINYL
CHLORIDE IN S. TYPHIMURIUM STRAIMS.
— SI -~ CARC/75/00668
- S0 - Int J Cancer; 1503):629-437 1575

LA - ENG
i AB -~ Tha mutagzanicity of vinyl chloridz monomer [VCH) and ils presumed
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matsbolites in Salwonella tuphimurium strains as madiated by
tissuz fractions of mousa, rat, and human origin ware studiad.
The male BD-IV rats (100-130 g) and male OF-1 wmica (30-35 q) usad
were 72d a Charles River CRF diel. After six hours of exocsure
To 207 VCM inm air (vols/vel) straim TA 1530 was spacifically
revarted to ilis prototrophy. This mulagenic response was
incraasad To 2837 oF tha cantrol valua by wousa livar

posTml tochoandrial fracttion (9,000 x g suparnatantl}; To 3451 of
tha conlrol by rat livar postwitozhondrial fractfioni and frow
270-700 of tha conlrol valuwe by four samples of this fraziion
from four biopsles of human livars. Phancbzarbitonz sodiua (FB)
was addad To The animals' drinking watz- (1 mg/ml) for savan days
bafora tissuaz fractionation in some axpzriments. This traatment
increaged tha above mutagenic reiponss to 4574 for wouss liver
fractions and to 383X for rat livar fractions. Ho cylotoxie
effagts of VLM wera saen. Chloreacelic acid (a urinary
matabolitle of VCH) and chloroacataldahydas wera toxie, whilz
chlorpathanol was weakly mutaganic for TA 1530, The effacts of
subeallular Fractions #rom mous2 livar on th: mutaganic response
afler six houwrs of axpoiurs 1o 2074 VOM at 37 C wera:

vesimi tochonarral fraction, 3237 of confrol; wmicrosomal fraction,
12275 eytosol (suparmatant aftar 100,000 x g} 14475 and
microsomal fraclicen plus eylosol, 5227 of control. The numbzr of
His+ ravartants minus the numbar of spontaneous wutations found
whan mo tissue fraction was addad was uvsed as tha control valua.
A casyal rezlatienship belwzen VCH axposure and angiosarcoma of
tha liver 1n man has baan establishead.

Nicholson WJ ; Hawmmond EC ; Seidnan H 5 Salikofé IJ

M. Sinar Sch. Mad., Cilty Univ, Kaw York, N.Y.

1ORTALITY ENXPERIENCE OF A COHORT OF VIMYL CHLORIDE-POLYVINYL
CHLORIDE WORKERS.

CARC/75/005%7

Ay HY Acad Sci; 246:225-230 1975

EM

Tha wadical historias and currant hzalth status were obtainad
Trom 255 of 257 Gaodyaar Tirz and Rubber Company ewployeas who
had bean expesad o polvvingl ehlorids (PVC) and vinyl chlerida
(VC) for a mimimum of firvae v subsequent lo 1996. Obsarvalion
bagan ten yr after tha onzal of exposura. The individuals worked
in PVC production majority, wmatniananca, shippings and in {ha
laboratory. Thzsa workars way oflan have baan evposad to paak VC
conezntrations avcaading 1,000 ppm. Ovar 504 of tha awplovaazs
wara undar ag2 37 asz thay aal2rad the coborl. Tuanty-four
mdividuals uara daceaszd and thraz of thesa d2aths were duz lo
livar hamangiosarcoma, Ona glioblaslfoma, Two lvmphomas, and ona
liver cirrhosis wWith associalad blaeding 2sophageal varicaz
accountad for ofhar dazathns., All of Thaszz conditions appz2ar 1o be
assoctataed with VC., The threa henangtosarcomas occurred in
individuals awposad prior To 1951. Llong2r pariods of obsarvalion
ara Thus naadad 10 study tha full spa2etrum of VC~inducsad
malrgrancies and th2ir inctdanca awong avposad workars,

bt
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~ Schueitzar GE

- Off. Toxic Subst,, Environ., Protf. Agancy, Wash., D.C.

- ENVIROHMEMTAL CONCERNS BEYOND THE WORKPLACE.
CARC/75/005%6
A NY Acad Sci; 246:296-302 1975
EHG
Praliminary investigations waras undartakenm by the Environmental
Protaction Aganey on vinyl chlorida momamar (VCH) and polyvinyl
chloride (PVC) actlivities, aspacially thair migration bavond the
manufacturing plants. A nationwid2 sampling program to datarmine
VCH lavals in ambilenl arzas was initiatad at tes PVC plants. The
nzad for the proposad Toxic Substamcas Control Act which would
requirz reporling of industrial data is ewphasized. Owver 200
million and 50 million pounds of VCit and PVC, respectivelyv, ara
estimated to be dischargad into tha air, water, effluants and
sludge amnually. A materials loss of 64 in the PVC production
process was reported. Leakagz Typically occurs during opening of
poluvmarization kettlas, transfer, erying and disposal of ovarsiza
polymar particles. Increasad maintanance has raducad loszs to 47
in somz planls. HMany compounding and fabricalion plants ara
attampting to reduce The amount of mancmer assoctlated with the
polymer following polymarization singe monowzr concentralion
rang2s bafwz2en 500-1,000 pam and mav raach 7,000 ppu.
Epidamiological studies of populalions near PVC plants and

L A LU loxicological tesls in vivo arz2 nacassary in assassing effacils of
o ' : VCH exposure on The nonuworker population. In vitro exparimants

on the significance of iwpuritias in VCH, symergistic aifects due
o exposure to other chamicals, and mataboelic reactions induced
by VCH are nacassary. The persistance and micration of VCM in
tha anviromment should also bz siudied. Physical properties of
PVC musl b2 constdzarad with ragard to disposal. Landfill
disposal presenls problams bacause long«tarm PVC stability cannmot
be guarantead and HCl i3 producad whan it is incinaratzd.

Rowz VK

Uow Cham. U.5.A., Hz2alth Environ. R2s., Hidland, Mich
EXPERIENCE IMN INDUSTRIAL EXPOSURE COMTROL.

CARC/75/0059%

Amn HY Acad Sci; 246:306-310 1975

EHNG

Industrial hygiena metheds amployed by the Dow Chamical Company
provide a model upon which future anvirormantal conlrol systams
can bz based. T2 results of fovicelogical studies of wvinyl
chlorida and vinvlidanz chloride since 1957 indicatad an
incrassad naad for moniloring of fhasa zubstances 1n The aie.
Dow widaly uses cowbuslion-conducTivitv analystis but gas
chroratozranhy and Inirared spacironhofomairy hava also baan
racantly 2mployad. Time-waighted avarages of vinvl chlorida
exposura that an 2mployves would hava in a glvan job can be
compulad., In 1959, 11 was eslablishad that this avarags zvpasure
zhould not awcaad 50 mpwm vinvl chloridz or 25 ppm vinylidina
chloride for an eighl-hour five-day w2a2k. Evposura was 1-10.4
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ppm Tor most ewplovess in thrae wonomer plants, but laboeratory

N parsoma2l ware exposad lo 30 ppwm. khile levels were only 1-5 ppm

v for most employaes in the polymar plant, some areas showed as

(: high as 150 ppm. Save lavels of any hazardeus malarial mus! be
esTablizhad and maintained through appreopriats engineering and
moniltoring, Corrective mzasures should be taken whan brezXdowns
oceur and a madical survzillance program wust be supported.

(” Vinyl chloride is procassed in closed vessels with maximun

' vantilation, and process aulomalicn and rawmotls operation cre

emphazized. Tha nusbar of samsples for conmlrol analysis is

mintmizad, wmanual collaction 13 raduced by using on-line cas

chromalogranhy, and a closzd-lcop sanpling sysTem is usad.

Polymartzation vassals musl conlain vinyl chlorida concentralions

of lass Than 50 ppwm ba2fore aniry for cleaning and alr purge must

,.- PR . be maintainzd during the ocperalion.

47 AU - Thowmassan MJ 5 Buozn LC ; Brand KG

ST gy AD = Univ. Hosp. Clevaland, Ohio
. TI ~ FOREIGN-BODY TUMDRIGEMESIS: MUMBER, DISTRIBUTION, AND CELL

( DENSITY OF PRENECPLASTIC CLONES.
3I =~ CARC/75r/00280
S0 - JNCI) 54(1):203-207 1975
LA - EMS

i AB - The nuwbar of prencoplastic clones was calculated in foreign body

ot o, - tumorigsnesis and thair distribution pattarns on foreign body

SREL LU LA

SLATT

surfaces wara analytad in an investigation which was undertaken
primarily to daterminag how wany differant prenacplaslic parent
cells are wobiliced in am antwal rasponding to foreign body
implantation., Double 15 x 22 wm plastic films (rigid and
unplasticizad vinyl chloride acetate copolvmer: tue films on top
of each othar) ware iwplanted sc in CBA/H-T6 wmice. Aflar 7.5
(group 1), 8.5 (group 2), and 9.5 (group 3) months, the filws
ware removed and each interior film covared by a cell monmolaver
on en2 sida only was cut 1n four 7 x 10 mm sagmants. Tha film
seguants ware than transfarrad to (CBAZH CBA/Br)FLl, or (CBA/H-TS
CBA/B)F1, recipiant mice which carrtad preformed foreign
body-reactive tissua capsulas, 1nduced two wonths earliar by
iwplantation o7 glass covarslins. Each sagment was placed in the
praformed lissuz cansula with the c2ll arza pointing toward the
body wall of tha animal. Tumors artsing from sagments of tha
zamz taplant and from the corresponding original capsule were
examinad for possible homology by! in vitre culture and
chromozamal analysizi preparation of histologic sections stained
Wwith hamatoxvlin and eosin for datzemination of the
histopatholegic sarcoma Typ2 and Tha grada of anaplasticity;
Tunor arouth charactarisiics and grouth rals in vivo on
transplantation of l-sm3 fumor spa2ctmans To histocompaliblsz
reciplants and in vitro; and avaluation of tumor latancias.
Dafinile howology was 2stablizhed in 2/9 tuwor-posilive donor
animals in group 1 and in 2/9 turer-positive antmals in group 2.
- Five tumors of da2finile howology w2re z22n awong 11 positiva
donors In group 3. It 13 concludad thal pranaoplastlic clones
e uere present in liwitled nusbers and that thay were eilhar widaly

~~
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disseminated or spatially restricted on the implant surfaces. It
is furthar concludad that for clonz dissemination, tha clonal
calls wust reach a crucial stagz of prenaoplastic maturity and/or
the foreignm bodv-reactive capsule must bz in a condition
parmitting cells To cowplelTe prenzoplaszlic maluration and achieve
naoplastic autenomy,

Brand KG ; Buoen LC ; Johnson KH ; Brand I

Mad. Sch., Wiy, Hinnesola, Hinneapolis

ETIOLOGICAL FACTORS, STAGES, AND THE ROLE OF THE FOREIGN BODY IM
FOREIGMN BODY TUMORIGEMNESIS: A REVIEN

CARC/75/00276

Cancer Ras; 35(2):279-286 1975

EMNS

Attampls w2rz wads to correlale previously publishad data and
obszrvations on tha process of foreign body tumorigzanesis with
the coursza of tha tumoriganic foraign body reactiom as siudiad
histologically and by alectron wmicroscopy. Plastic films
(unplasticized vinyl chlorids acetales copolymar, 15x22x0.2 wm)
nara implantad in CBA/H or CCA/H-T6 mica., Aftar various tima
periods, Thz implants were 2xcizad, cul into smaller segments,
and transfarred separately into racipient wica2 which ware fully
histecempatible, yat distinguishabla from tha donor wmousa.
Sarcomas of doner origin davelopad in the ra2cipiants vp to two yr
latzr., Tuwors that arosz from sagmanls of th2 sawa original
implant wara offen homologous. Similar axperimanis wera
conductad to determinz appzaranca timz and location of
preneoplastic cells relative to tha coursa of foreign body
reaction. Th2 earlias! succassful demonstration of pramacplastic
c2lls on tha foreign body surface was accompliszhad at 11 wa22ks
postimplantation. From thesz observalions il seems that thz
process: of forzign body Tumoriganasis proceads through several
stagas, each szewmingly provldlnq spacific conditions raquired
sequanttally for pranscplastic wmaturation as avprassed by ths
following critariat callular proliferation and tissuz
infiltration during acuta foraign body reactioni fibrosis of the
tissue cepsule surrounding tha foraigy body; quiescence of tha
tissue raaction; and avatlability of a foreign body surfaca for
diract contact with clonal prenmeoplastic ealls., There iz no
indication that tha initial acquisition of neoplastic potantial
and tha datermination of spacific tunor charactaristics are based
on diract physical or chemical reactions betuzen calls and the
Toralgn body. Thesz2 key atiolegical evants prasumably eccur in
m2sanchymal stewm cz2lls associatad with tha microvasculatura no
later than during tha acule siag2 of fora2ign body rzaclion and
long bafora clonal dascandants of thasa calls are first Found In
contact with tha fereign bogy surface. It i35 suggestad that
calls with neoplasiilc datarmimation may ba prasant 1n norwal
Tissua prior to thz infroduslton of a foreign baody and thal ths
feratgn bedy only craafes the conditions required for slep-uwis2
rrenacnlastic maturation.

L
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(j 49 AU - MzCarmn J ; Simmon V ; Streitwieser D ; Ames BN (
AD - Bioeghemistry Da2pt., Univ. California, Barkeley, Calif, 94720
TI MUTAGEMNICITY OF CHLOROACETALDEHYDE, A POSSIBLE METABOLIC FRODUCT
(T OF 1,2-DICHLCROETHANE (ETHYLENE DICHLQRIDE), CHLOROETHANOL (
(ETHYLENE CHLOROHYDRIN), VINYL CHLCRIDE AND CYCLOPHOSPHAMIDE
(MEETING ABSTRACT).
51 =« CARC/75/0317%9

S0 =~ Proc Natl Acad Sci USA; 72(8):3190-3193 1975 (
LA - EMNG
AB - A rapid, sensitive bacterial test to datect chamical carcinogens

as mulants utilizes a spaclal sat of histidine wmulants of

Salmon=lla typhimurium fcr reversion, and a rat (or human) (

microsomal system for ma2tabolic convarsion of carcinogans to
their active forws. Tha mulaganicily of chloracalaldehydz was
tested in this system bacause the compound iz a possible
m2labolits in mammals of tha larga-volume indusirial chemicals (
1,2«dichlorozthana ( ethylenz dichlorids ; 3.5 billion kg/yr,
U.5) and vinyl chlorida (2.5 billion kg/yr, U.S), and of tha
antinaoplastic agant, cyclophosphamida . Chlorocacataldzhyds

: effactivaly revertad a naw Salmenzlla bacterial faster sirain (

o (TA100) at all levals tastad (1-5 wmg). Chlorcazalaldzhyda was
R hundrads of timas more effestive in ravarting TAL00 tham was
' ’ chloroathanel ( ethylene chlorohydrin ), a Known metabolic
precursor of chloroacetaldehyds2 and a pessibla maetabolite of
dichleoroethane and vinyl chlorida; or vinyl e¢hlorida, which is
its2lf mutagenic for TAL00. Chloroathanol was activated by rat
and human liver homogenates to a more highly mulagenic ferm with
( revarsion properties similar to chloroacetaldahyda. Ravarsion Q
proparties of cyclophosphamidz aftzr in vitre matabolic

activation suggesis that chloroacetaldzhvda {3 nat the aclive
mutaganic form of this antinaoplastic drug. The likely
involvement of chloroacetaldzhyds in tha wetabolizm of (
dichloroathane and chlorozthanol indicatas that Tha
carcinoganicitly of these industrial chawicals should be
thoroughly examined.

-
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Draty RT ; Harpar C 5 Gupta BN ;3 Tallev FA

Hatl. Inst. Envirormental H2alth Sciences, P.O. Box 12233, Ras.
Triengla Park, M.C. 27709

EFFECTS OF VINYL CHLORIDE EXPOSURES TO RATS PRETREATED WITH
PHEHOOARDBITAL.

CARC/75/03679

Enviren Haalth Parspact; 11:1035-242 1975

Male Charlez River CD-1 rats wuare exposad to ten consacuitve
days, & hours/day, to vinyl chlarida vapors at an avaraga
concenlration of 13,500 cpm. Tha ewpased rats ware dividad into

tThraa qroups of 21cht rats each:® each croup was pretreated with
3- mathylcholanthrana ; (15 wmg/kg, tp for Tus davs prior o first
axpozura); ona grous was pretr2alaed with phanczarbital (1 wg/ml
in drinking watsr for Three davs prior to evposure and during
ewposural; and lha Third groun ragievad no traatwent, H:z!¥ the
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1 - ‘ N <. animals in each group uwere sacrificad 18 hr after the las? (

exposure and half ware sacrificed feur days later. In a sacond
exparimant, four rals pratrealtad with phanobarbital were axposad
(' to vinyl chloridz vapors at a conceniration of 17,300 ppm for two (
days and zacrificed on the third day. In both avpariments
confrol animals, alss tr2ated with phenobarbital or
3-mathylcholanthrena, wera exposad lto air only, Al the lime of
( sagrifice, lungs, kidneys, splean, heart, and a swall piece of (
: the liver from 2ach animal wara presarved for histelogical
examination., The remaindar of the liver uas processad for assay
of microsomal enzyme activity. The Yollowing paramelers were
investigated: growth rate, organ waights, morphological changes, (
and both banzphatamina-N-damatThylazae actlivily and cylochrewe
P-450 conTant of microsomes prenarad from the livars. In both
expariments the only wmarkad diffiesrence notad 1n any group was a
dacrease in tha grouth ralz of The animals exposed to wvinyl (
chlorida and treated with phenobarbiial., This dzcreased greouwth
. o L rale was particularly spparent on the Third day of Tha vinyl
. chloride exposures. Occasional morphslogical changas werz zlso
gean in Tha livars of the animals irz2aled with phanobarbital and (
exnosad to vinvl chlorida. Although changas rezulling from
exposure to VC and phenobarbital have ba2an damonstrated, thzse
changas have not been shotn to ba prenzoplaslic.

- . K 51 AU ~ Hafnzr RE ; Watanaba PG ; Gzhring PJ

S T h AD - Hz2alth and Envirommental Ras., Dow Chamical U.S.A., HMidland,
Mich. 48640
( TI - FRELIMIHARY STUDIES OF THE FATE OF INHALED VINYL CHLORIDE MONOHER L

(VCHM) IN BATS.
31 - CARC/75/03678
S0 - Environ Hzalth Parspect; 11:235-242 1975
LA - EMNG (‘
AB - Male Spraqua-Dauley uere expoasad 1o vinyl chloride monomer gas
(VCH) in a closed recirculating system. Tha rate al which VCH
was ramovad fTrom tha system via matabolism wos datarminad for
rats exposed o inltal concantrations of VCH ranging from 50-1167 (‘
ppm,.  Upon exposure to initial concantrations of 50-105 ppuy tha
rata of metabolisw was 8.04 plus or wminus 3.640 X 10-3 min-1.
Usron exposura To Inttial concaniration ranging from 220 to 1167
grwy the rate constants were lass; Tha wean value being 2.65 plus (_
crr minus 1.35 X 10-3 min-1 min=1. P2cardless of concentralion,
the disappearance followad apparent firat ordar Kinetlics.
Protraatmant of rats with pyrazole (320 mgrskg) orior to evoosure
to 65 and 1234 ppm VCM caused 71 and 874 raduclions, (_
raspactivaly, in tha rats of matabolizm, Ethanel (5 wmlr/kg, 957%)
causad 96X and 83X raductions in tha rate of VCM wmatabolism by
rals ewposzad lo 56 and 97 ppm VCH, rosnzctively, Ethanol tas
lass effzctive 11 blocking tha rala of walabolisw by rals 2vposad .
to high concantralicns of VCM; 46 and 364 in rals exposad ia 1025
and 10634 ppm VCH., In rats evpos2d To 65 ppn VOM, SKF-525-A AALTS
wg/Kg) administralion caused no InhibiTion of Tha rale of VCH
malabolizm; howaver, a 19Z inhibition was s22n In rats evpssad lo
1038 ppm. Tha nonprotfain sulfhydryl content of tha livar
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(glutathionz and cyslaina) of rals exposed to 50-15,000 ppm VCH
uas reduced without a relationship to dose. With repeated daily
exposure, The dagres of reduclion was reducad. Preliminary
resul{s indicate that the primary m2labolitas of VCM react with
th2 non= protein gulfhydryl. Final welabolic products evcrated
in the urinz appaar to bz S5-(2-hydroxyethyl )cysteina and S-
(2-carboxymathyl leysTaina and the r2spactive M-acetyl
derivativas. Homochloroacelic acid was identified as another
potential metabolife. Tha rasults suggest that VCM is raadily
and axtensively matabolizad. HMzatabolism via the primary pathuway,
postulatad to 1nvolvae alcohol dshydroganasz, is swamped by
exposures to concaniraliens exceesding 220 ppm. In rals esposed
To concentrations at and exceading this lavel, matabolism occurs
via a secondary palhuway(s), postulatad to b2 epoxidation and/or
peroxidation. Thess rasulis are considered partinent in
asz2ssing tha potantlial hazord al locu-laval exposures lo VCH.

Craech JL 5 Hakk L
D2p. Surg., Whiv. Louisvilla, Ky.
LIVER DISEASE AMONG POLYVINYL CHLCRIDE PRODUCTION WORKERS.
CARC/75/00577
Ann HY Acad Sci; 246188-94 1975
ENG
A protocol for systematic testing of all employees of a chamical
plant producing polyvinyl chlorida (PVC), ABS resins ,and
specialtly synthatic rubber is presentad. An altampt 1o ralate
liver abnormality to the dagres of vinyl chloridz 2xposurs
resulled in the datarminalion of five catagories of work arzas;
tha highast 2xposura was in thz area of PVC production, fellowed
sequantially by othar areas of produciion, PVC mainlenanca
parsamal, othar waintanance ewplove23s, and all other emplovaas,
A standard sequantial multiple analysts (SMA-12) was the imitial
test usad, repzated at a mavimum of 2vary six mo, On Thz
presentation of elevated liver function tests, consequant special
procadures included fractionation of lactate dzhydroganasa (LDH)
daterwmination of alkalin2 phosphatasa activitly, total bilirubin,
complate blood count, chast x-rays, a liver spleen scan, plus
livar biopstes whan indicatad. On original examinalion of 1183
employzes, 246.6% had on2 abnormal test, 3.5X had two or wora
abnormal tazts; abnorwalities parsistad in 242 of those ralestad.
R23ulls of scans of 116 ewployeas indicaled patchy uplake,
enlargad liver, enlargad spla2an, and/or caold spol in 50.8 of
thosa tastad., Wntlz a corralalion of abnormal SHA-12
axaminattons with the various arzas of production was obicure,
1074 of the usrkars 1n PVC productlon axhibitad abnormal 12313, as
compared to 4,17 abnorwal for other araas of production. Whareas
thae alkalinz phosphalaze last was found the most frequently
alavatad, thara uas no single outstandingly abmorwmal test.
Rasults of 17 livar bropsias revealad two angtosarcomas and five
normal reports; periportal fibrests nas otharwise found mos!
common., Fractionallon of LDH shouwad izolated faclor four
2lavations 1n 66X of the a2mnloy22s. A very high incidance of
crealion phosphoxinase was found in 75X of thz Ha2gro workars, as
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(h compared to 127 of the Caucasians. I1 was concluded that rs ona (
isolatad test providsd an adaquale evaluation, that ths spacial
procedures appeared quite accurate, and that such studies should

( be continuzad through tha years and bayond retirement. C

53 AU = Llovd JW
AD - Matl. Inst, Occup. Saf. H2alth, Rockville, Md.
e { TI - ANGIOSARCOMA CF THE LIVER IN VINYL CHLCRIDE/POLYVIHYL CHLORIDE (
* WORKERS.
SI - CARC/75/00873
50 « J Ozcup Mad; 17(51:333-334 1975
. LA - ENS (
' AB - Raview of recent data on cases of liver angiosarcoma illustrated
a clustering within racant years. Although the high risk of the

‘ . disease for polymerizalion wzrkers had previously gone unnoiicad,

‘ ‘ an axact estimalz of tha incidance of liver angiosarcoma among (
the workars could not vetl ba datermined, panding exposed-lo-risk
figuras. Approximataly 5,600 m2n arz currantly smployad in 36
U.5 facilities, with 15 casz2s of liver angiosarcoma reporied to
date. Greaizr than 70X of the cases ware initially employed in (
polymerization work wora than 20 yr ago, setting an averagz
latent pariod of 19 yr. The agz at diagnosis of angiosarcoma
among both vinyl chlorids workers and polymarization workers was
{ considerably lower than That of tha ganeral population, .
) suggasting the possibility of a commen eliologqy. Preliwminary

findings from confinuing epidamiolegic 1nvestigations indicated
that polymarization workers way also be at high rislk for othar

) I AU ISR L R B,
e Y, BRI

adi

( malignant rnaoplasms, particularly of the brain, It remains to be (
: datermined whather axposure to lowar lavals of vinyl chleridz
also reprasents excessive risk for liver anglozarcoma or othzr
walignancies.
54 AU -~ Lang2 CE ; Juhe S ; Stein G ; Valtman G (‘
AD - Dap. Darmatol., Univ, Bonn, West Garmany
TI - FURTHER PRESULTS IN POLYVINYL CHLORIDE FRODUCTION WORKERS.
: S5I - CARC/75/00524 L
S0 -~ A HY Acad Sciji 296:18-21 1975
LA -~ ENG
AB - The possible nature and extent of occupational damage in 15
( employ2as of polyvinvl chloride (PVC)-processing industrizs was k_

investigated. In addition, coasa stludies of two formar workers of
a PVC-producing plant, who had died of waligrant tumors, are
presentad, OQO2rwalological examinatiens and the following
laboratory tasts w2ra parforwad on ell 15 workars: complate blood (_
cell platzalet count, RDC sadimantation rala, serum
. D 2leztrophorasis, blood uraa nitrogan, and Ausiralia antigan.

- ‘ Enployad for an averagz of fiva wvearz, tha workars had cocwplatned
of sansalions of pr2ssure and/or paln in the uppar abdowan, .
frzguant dizziness, cold hands and f=2al, and increasing wueaknass
in tha legs, Clinical changas of Ravnaud's syndrouz wars nol
obszrrvad.  Slight to wodaratz throvbooytopenia
(63,000-139,000/microl) was obsarvad In saven paliants; increased
bromsulphalein retanlion of 5.2-15.1% at 45 min was nolad In

el
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another seven palients. Reticulosis of 1.7-4.47 was sean in six
palients. Leukopenia (3,250/wicrol) was sean im one patiemt, and
slight splemomegaly was observad in another patient. Laparoscopy
and biopzy rasulls wara less distinet, though similar to these
obszrvad in PVC-production workars, Daspita the small nunber of
Wworkars axaminad, an increzased numbac of findings ware mada of a
combination of symplons ballaved characteristic of vinyl chlorids
dis2asa. A 38-yr-old man, ewployed for 12 yr, had a largz tumeor
assignad to tha liver and splean, inereasad ESR, anemia, and
oTher sbnormal laboratory findings; surgical laparatomy and
Liopsies ravaalad a hamangioandsthalial sarcowa of the liver, and
inereasing cachaxia resultad in death. A 39-yr-old wan, ewpleyed
for 11 yry had a tumor on the epigasiric angla, abnormal
laboratory results, a hiztological diagnosis of
hamangioandothelial liver sarcoma, and resulling dzath.

Van Esch GJ ; Van Llogten MJ

Matl. Inst. Public Hzalth, Bilthoven, Natharlands

VINYL CHLORIDE: A REPORT OF A EUROPEAM ASSESSMEMT.

CARC/75/700004

Toxicology, 4(1):1-4 1975

ENG

A meeting of Eurcpean loxicologists was held to assess tha
available toxicological and migration data on vinyl chleridz ,
Wwith spacial raferanez to its carcinoganic potenfial. Because of
indicalions that vinvl chlorida inducas angiosarcomas in exposed
uworkers, i1 is considerad that 50 ppm vinyl chloridz in inspired
air is too high to adopt as a Threshold Liwmit Valuz. Prasant
industrial exposure levals should bz raduced as far as possible,
and efforts should ba wada to 2lininata tha hacard 1o oparatives
of exposure to high vinyl chlorida lavals during tha claaning of
polymarization vessels. Data on tha migraltion of vinyl chlorida
from pelvvinyl chlortda (FVC) indicate that PVC used for food and
drink containars and wrappings should contain less than 20 ppm
vinyl chlorida. This is nacazsary to maintain very low leva2ls of
confamination of foed. The 7inal solution of the vinyl chlorida
problam wi1ll dapand on th2 evaluation of furthar data, including
(a) epidamiologic studiaz on vinvl chlorida-linked discasas in
man, (b)) levals of incustrial and anvirommental axpesure, (c)
2ffects of po vinyl chloridz 1n amiwals, ld) 1nvesTigations to
datermine if induction of livar tumors by vinyl chloridz 1s
pracadad by liver dysfunction and cirrhosis, (e) matabolizm of
vinyl chlorida, (f) parcutamzous migralion of vinyl chlerida, (g)
estimaled daily dietary into4e of vinyl chlorida in childrzn and
adults, (h) interaction of vinyl chlorid2 with food and dirink
componants, (i) vinyl chlorids lavels tn PYC products, and ()
vinyl ¢hlorida lavels 1n potable water and PVC tubing. (9 refs)
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(j 56 AU - Buoen LC ; Brand I ; Brand KG
AD -~ Univ. Himnesota Hadical Sch., Mimneazslis, Hinn., 55455
TI - FCREIGH-BODY TUMORIGENESIS: IN VITRO ISOLATIONM AHD EXPANSION OF
(‘ PRENZOPLASTIC CLONAL CELL POPULATIONS.
SI - CARC/75/703742
SO - JNCI; 55(3):721-723 1975
LA - ENG
r A8 - Thz intraczllular absrrations connecled with the prenegsnlastic
slagas of cells acquiring neoplastis automomy ware sTudied in
S : foraign-bedy reactive tissuas in vitro., Foreign-body reaclions
- e ' ware induced in c¢oisoganic CBA/H and CBA/H-TS mice by sc
CT S implantatien of 15 x 22 x 0.2 wm unglaslicizad vinvl chlorida
vinyl acetate copolymar Films. AT 3ix mo post implantation,
fmplants and umopeaned tissus cansulzs uwere fransfarred to
recipien? animals of th2 Té-diffzrant partner strain., Aftae
anothar threz mo, part of tha film/cepsulz complax was
transterrad to (C578L/1052S % CBA/H-TG)FLl mica for tumor
davelepmant. Capsule-dzrived and Film-attachad calls o7 ths
othzr part warz szparately culfurad. Cultures consisting
( initially of auploid ca2ils wara offe2n gradually replaced by
diffzrant cz2lls with =pecifie anaunlotd Karvolypes which wara
fdantical with, or clesalv related Toy Thoza of ithe corressending
tumorz. Tha culfured calls jwplanted in hubrid recipients at
{ diffarent passag2 numbers frequantlv gave rise to homologsus
s e . - tumors. Hence, 1t was possibla to prepare in vitro cz2lls with
R S AP b oy ) i = ! i 3
I S e prafixed zpzcivic tumar detzrminants al differant stages of
preneoplastic maturation. It is concludad that amalylic studias
on foreigi-body induced prenmeoplastic ¢2ll populations can ba
axpeclad to complament findings on chamically or
virus-Trans forwad cz2lls.

REY Ea

Williams O 5 Tavlor KJ i Crossley IR ; Swnith FM

Roval Marsdan Hosp., Sutton, England

STREENING VINYL CHLORIDE HONONMER WORKERS FOR LIVER DISEASE
(MEETINS ABSTRACT),

ICCB/75/05690)

Gut; 16(10):839 1975

ENG

A study of workars to daterminz whather changas had been induced
by past ewpssurz to vinyl chloridz was carried out by means of a
clinical 2vamination and standard hamatology and liver funciion
tasfs. OF 437 workers examinad, 102 had abnormalitizs on trutial
testing, butl onlv 2 wzra finally snoum to bhava portal
hypartansion. Both had baan 13t 1dantifiad thrcush
thrombocytopenia, having nareal livas function tasts. The
remaindzr ware eithar noreal on repzal Testing o had miner
changas attributebla to alsohol (10 cas2s) or Gilbarl's diszase
(6 caza3z). In comparizon, 44 of 112 cenirol sub)acis had 1mitial
Tesl abmormalilies. A t2s! zawcpla of 19 workars was theretore
chosen at random and avaninad blind by Grazy scale
ultrasenograghy. Four Wwith wininal o no exposurz were confirmed
as normal, bul 11 of th2 rawaindar had abnormalities consisiing
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of an enlargad portal vein in 7, splemomagally in 8, and changes
in hepatic texiure in 7.

Sharma RA ; Bobek M

Roswall Park Mamorial Imst., Buffalo, N.Y. 14263

SYNTHESIS OF 5-VINYLURIDIME AMND 5-VINYL=-2'-DEOXYURIDIME AS NEW
PYRINHIOINE HUCLEOSIDE AMNALQOGS.

ICOB/75/01651

J Org Chawm; 40(161):2377-2379 1975

ENG

Svnthesas of 5~vinyluridine and 5-vinvl-2'-daoxvuridine uere
carriad out bacausa of thair pos:zibla antiviral activity.
Condansation of 5-formviuracil was condustad swmoothly with
carozthovymzthylanatriphanylphosphorane to giva (rams- and
cis=3-(5-uracilyllacylic acid ethyl ester. Using an analogous
reaction with meThylanatriphenylpheosphorane failed to yisld
S-vinyluracil. 5-Chloromethyvluracil was convertad by reaction
with triphanylphosphine to tha phosphonium salt,
S-uracilyimzthyliriphenylphosphontum chloridz, unich readily
condansad with parafermaldahvds 1n tha presence of base fo yiald
good amounis of S-vinyluracil. Tha frimathylsilyl darivalive of
S-vinvluracil was cendansed uith
1-0-acalyl-2,3,5~tri-0-bencovl-bata-D-ribofuranosz in tha
prasance of stamnic chloride to give, aflar dablocking,
S-vinvluridine. Condamsatien of tha trimathylsilyl derivative,
2ya-bizs{trimethylsilvioxy )-5-vinylpyrinidineg, with
2-dz2oxy~3,5~di~0-p~toluovl-D-arythro-pantofuranosyl chlorida,
follouwad by transestarification 1 th sodium mathoxida, gave
S-vinyl-2'-deoxyuriding and 11s alpha anomer,
1-t{2-daoxy-alpha-0-2rythro-penlofuranosyl )-5-vinyluracil.

Eisch JJ ; Cowmfort DR

Dapt. Chamistry, State Wiv, Maw York, Binghamton, N.Y. 13901
HYDROGEN AND ALKYL TRAMSFER IM THE REARRANGEMENTS OF
2-ALKENYL-1,2-DIHYDROQUNIOLINES.

ICDB/75/01643

J Org Chawmi 40(161:2283-2295% 1975

ENG

Virnyl- or allvlmagesium chlorida was addad fo quinolina. Al 258
undar hydrolysis conditions, the corresponding
2-alkenyl-1,2-dihydroquinolinz was formad. Hz2ating the Grignard
adduct with quinolinz directly, or hzating the 1solated
dihvdroquinolina, caused 1somarization to tha corrasponding
2-n-allylquinoline or its wmamiesium salt, respactivaly Khan
2-dautaricquinoling was used to prapara th2 raspacliva adducls,
th2 2-n-alkyvlquinolinas forwad aflar 1sowmarizalion uwere
dauteratad axclusivaly at tha Bata pasilion of Thz sidz2 chain.
When 2-allyl~1l,2-~dibhvdroquinoline and
2-allyl-2,4-didautario-1,2~dihydrocuinoling ware subjactad to
coisomarization, much monodeularatad Z-n-propylouinoline was
formed, indicaling Thal such hydrogan Transiar 15 largsaly
intermalecular, 1,2-0ihydroquinalinas and their N-wztallic salts
undaruant easy 1,2 2limination of PH or RH, For exampla,
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2-allyl-2-methyl«l,2-dihvdregquineline, az {ts H-wmagnesium
chloride salt, easily reverted to quinaldine and allylmagnesium
chlorida. At higher femp2ratures thesa components rzcombinad,
vielding 4-allyl-2-wethyl-1l,4-dihydroquinoling a3z its N-wazmesium
sall., The rasults of thzse expariments suggast the existenzs of
tuo distinet pathuays for intarmolecular hydrogen transfer. One
pathuay involves the Grignard isomarization, a saquengs for H3HCL
elimination, allyl-propenyl group izomzrization, and 1,4
readdition of HgHCLl. Th2 other pathuay is composad of dihvdro
isomerization, elimination of RH in a fres-radical initiatlion
sTep, follewad by concertad 6-cantar hwdregan tramsfers and
bas2-premofad allyl-propenvl group 1somerizatlien.

Anonymous
No affiliation given.
NEW IMPETUS FOR FROSE.

ICOB/75/00164%
Cham Ha=2K; 114(9):14 1974
ENG

Tuo formar employees of B. F. Goodrich's Louisville, Ky,
polyvinyl chlorida (PVC) plant were affliclad with angiosarcoma
of the livar, This has addad nau urgancy To tha InvasTigaiien
into the potsible carcinoganicity of vinvl chleride monomer
(VCH). AT thz sawme time Union Carbids also found that a formar
smployes at its South Charlaston, W. Va, PVC plant, diad in 1968
of angiosarcoma. Raacting To tha Gsodrich preblam, the Kantucky
Safaty and Hzalth Standards Board had addad VCM to ths liil of 14
rasiricted industrial carcinogans issuad by OSHA and lowered the
awployse VCM exposure level from tha fadaral standard to 75 ppm,
with a Time-weighted average of 50. Bacause of tha lack of solid
sciantific data on the chamical and tha possible hugz econcwic
impact, O0SHA has not yet issued tewporary emargancy standards.
Invaestigations parfinant to this watter continua.

Razd DJ ; May HE | Boose RB ; Gragory KM ; Bzilstein MA

Dent. Biochem. Bioghys., Oragqon State Wiv,, Corvallis
2-CHLCROETHAMNOL FOIMATION AS EVIDLNCE FOR A 2-CHLORQETHYL
ALKYLATING INTERMEDIATE OURING CHEMICAL DEGRADATIOM OF
1-(2-CHLORQETHYL)-3-CYCLOHEXYL-1-HITROSQUREA AMD
1-(2~CHLCROETHYL)=3-TRAHS-4-METHYLCYCLOHEXYL)-1~NITROSOUREA.
CATH/75/%1720

Cancar Ras; 35(3):568-576 1975

ENG

Tha chemical degradation of
1-(2-chloroathyl)-3-cyclohexyl-1-nitrosourea (CCMU) or
1-(2~chloroathyl)-3-(trans~4-mathvicrclohaxyl )-1-nitrosouraa
(wathuvl CCHU) undzr physiological canditions is d2scribad. Using
gas chromatogranhy, reverss 1soiope dilution, and high pressure
licuid chrowatlograny, tha dacowsosition of CCHU and mathyl CCrU
dissolvad 1n 0.1M ghosphate buffar (0.6mM drug conzn) pH 7.4 af
373 for 3 hr was tnvastigatlad, Half-lives of daccnpezition wara
1.75 and 2.75 hry, resp. During this tim=z, 18-25% of the molazulae
appearad as 2-chleorcathanol, 5-10% as acetaldzhydz, 327 as
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cyclohaxylamine and 1-2Z% each as vinyl chloride and aethylens,
Mathyl CCHU and CCHU degradation way mol involva the loss of The
chloro group as chloridz but tha loss of tha H-3 hydrogan as a
proton with the formation of a 2-chloreethyl diazenma and
corrazzponding isocyanata. Furthar convarsion of
2-¢chloroethyldiazzne to ils hydroxida may yield the final
alkylatling form, possibly as a carbonium ion. (19 refs)

Jazger RJ ; Ra2ynolds ES ; Conolly RB | Moslem MT ; Szabo S
Murphy SD

Kresga Cent. Environ. Haalth, Harvard Sch. Public Haalth, Boston,
Mass.

ACUTE HEPATIC IMJURY BY VINYL CHLORIDE IH RATS PRETREATED WITH
FHENOBARBITAL.

CARC/74/02895

Hature (Lond); 252(5485):724-726 1974

ENG

Thz potential of vinyl chloridz monomzr to enhancze liver injury
in male Holtoman rats pratraated with phanobarbital, an inducar
of certain anzymes of the livar wmixed funclion oxidasa system,
was studiad. Four exparimantal groups wera d2finad: exposad to
2ir and not pretreated; avposad to vinyl chlorida monowar and not
pretreatad; exposed to air and pretraated with phanobarbital
(0.1% in drinking watar for 7 days)i and exposad lo vinyl
¢thloridz wmonomzr amd pretreatad with phenobarbital,
Honpratreatzd and phenobarbital-pretreated rats axposad 1o air
alon2 had no incraass in sazrum alaninz-alpha-katoglutaratie
Transaminasa (AKT) and sorbitol dzhvdroganasz, anzymas that are
highly spacific for liver imjury. In nonmpratraatad groups,
expozure’ to 0.5% or 5% vinyl chloridz monomar for a singla six
hour pariod did not cause a substantial ris2 in serum
alaninz-alpha-keteglutarata {ransaminase or sorbitol
dahydroganase, butl aftaer exposura to 104 vinvl chloridz monomer
thara was a slight increase 1n thase enzymes. Histologically,
cantrolobular hapalocallular vacuclization was noted only in the
10X avposure group. Phenobarbital pra2traatmant for s2van days
causzd a marked enhancamant of injury at tha 57 laval of
exposura, with vacuolizalion of cantrolobular parenchywal cells,
focal necrosis of wid-zonal parenchyma, dilation of the rough
endoplasmic reticulum, and formation of tubular smarls by smooth
endoplazmic raticulum. Phanobarbital-pretraatad rats killad
after tha last avpesure to 5% vinvl chloridz wonomar following 5
consagulive days of exposura did not have incrzased aclivilies of
s2rum alanina-alpha-katoglutarate trarsaminaze or sorbitel
da2hydroganasa, sug32sting tha! pravious axposura to vinyl
chlorida momomer blocked tha biochamizal response which followed
reavposura at zhor!l Inlarvals.
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Makk L ; Creech JL ; Whelan JG ; Johnson MH

St. Anthony Hosp., Louisville, Ky.

LIVER DAMAGE AND ANGIOSARCOHA IN VINYL CHLORIDE WORKERS: A
SYSTEMATIC DETECTION FROGRAM.

CARC/74/04080

JAHAS 230(1):64-68 1974

ENG
Recently, five cases of angiosarcoma of the liver were discovered

in Louizville, Kentucky; all of thz patients had worked in a
plant producing polyvinyl chlorid2 (PVC), Since none of tha
palienls had any spacific abnormal findings on physical
examination or roulina laboratory tasls, a program was designad
whzreby large numbaers of workers could ba screenad for liver
diszas2 with relative easa. Significant abnormalities ware
evaluated by a combinad program of clinical, comprehansive
lzboratory, and roantganographic study. I7 abnormalities
suggastive of serious liver disezase or possible angiosarcoma were
found, the patient was hozpitalized and hzpalic panangiography
parformed. I7 tha angiograms suggested thz possibility of tumor,
opan-livar biopsy was advised with considzralion of hzpatic
lobactomy, if so indicatad at evploralion. Secreening profiles
ware obltainad from 1183 awployees of the plant; comprehansive
evalualions were performed on 75 workers with livar-relatad
abnormalities. Two n2w cases of hepatic angiosarcoma and threa
cases of portal fibresis ware found on furthar evaluation. OF
the liver function tasls, tha gama-gqlufamic Transpeptlidase
defzrminalion seamed To ba the wost usaiul in datfecling
abnormalitizs and reflaecting tha extant of liver lasions;
alkalinz phosphatasa, serum glulamic-oxalacetic Transaminase,
serum glutamic-pyruvic (ransaminase2, laclic acid dzhydrogzanasa,
and bilirubin tests ware alse usaful. No test was specific for
anglosarcoma. Liver scans and angiegraphic studies correlated
well with The resulls of laboratory Tests and biopsy axaminalions
in the datection of cirrhosis, and hepatic panangiegraphy was
helpful in diffarentiating neoplastic from nornecplastic lasions.

Block JB

Hzd. Comsulting Group, Kentucky Dapt. Labor, Frankfort
ANGIOSARCOMA OF THE LIVER FOLLOWING VIMYL CHLORIDE EXPOSURE.
CARC/T74/03406

JAMAS 229(11:53-54 1974

ENG

Racently, six workers avposed to vinyl chloridz have died of
engtosarcoma of tha livarm, Tha patiants warae all wan, aga2s 38-58
yr. Thav had workad with vinvyl chleorida 12-28 vr (mean, 18 yr)
prior 1o first hozpital admizsion. Four of the pattents had soma
nonalecoholic foerm of cirrhosis of tha livar, and in Three casas
tha livar neoplasws ware firsl diagnosed as gastric ulcers. In
vinyl ¢hloride workars, the saruw alkaline phosohatase
d2tarminalion appzars lo be morz s2nsitiva than olher sarological
Tasls. SGOT levels are also fraquantly elavatad, but this dass
not occcur until late in tha coursz of the diseaza. Carcirowa of
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tha liver can ba cured only by surgical excizion of
ueall-localized lesions; chamotharapzulic aganfs are of palliative
value only and radiation Th2rapy way alleviate sywptoms but does
not prelong survival, It should bz daterminad uhether the
davalopmant of angiosarcoma of tha liver is tha result of
low-level exnosure of vinyl chlorida ovar a pariod of vears or
whethar thz tumor results from high-lavel exposure many yaars
previously.

Tabarshaw IR ; Gaffev WR

Tabarshaw-Coopar Assoc., Ins., Rockvilla, Md.

MORTALITY STUDY OF WOSKERS IN THE MANUFACTURE OF VINYL CHLORIDE
AMD ITS POLYMERS.

CLRC/74/02605

J Cccup Mad; 16(8):509-518 1974

ENG

This study of 8384 man who had at lzast ome yr of occupational
exvosura to vinyl chloridz bafora Dacawmbze 31, 1972, damenstrates
that cancers of tha digasTiva systewm (primarily angiosarcowma),
respiratory system, brain, and cancars of uriknown sita, as well
as lwvwphomas, occurrad more oiten than expacled in those wembars
of thz studv population with tha greatest estimated exposure.

Tha mortality from othar cancars wWas lowar than that of the
ganaral male population with the exceplion of cancar of the
buscal cavity and pharynx. Thare was an excess of thesa cancers,
which howaver was invarsely rzlatad to asTimatad exposurz. Ho
2xplanaticon has bean found for tha lattar finding. Tha othar
major findings of the studv ara! 1) th2 overall mortality of the
study population was approximalaly 75X of what would bs expacted
in a cocuwparable pepulation of U. S wmalas; 2) no cause of death
showad a stalistically significant exca3s ovar what would b2
axpectlad in a comparable U. 5 male population;: and 3} no dzaths
identifiad as angiosarcoma of thz livar ware found other than
those praviously 1dantified. This 1s ths first epidemiological
study suqqasting that vinyl chlorida mav also be associaled with
hunan cancer of multiple sifes.

Homson FR § Paters JHM 7 Johnson MM

Harvard Sch. Public Hlth, Boston, Mass.

FROPORTIONAL MORTALITY ANMONG VIMYL-CHLORIDE WORKERS.
CARC/74/02598

Lancatl; 11(7877):397-398 1974

ENG

In a proportional-mortality analvsis of 161 dacsased workers in
two plants using vinyl chleoridz, a 507 excass of daaths due to
all cancer wasz seen., Spacific siles of cancer with tha grazatest
excess includad liver and biliary tract, lung, and brain, Tha
avcess in falal cancar was seen mainly in men who died bazforz age
60. Also, thara was a trand in Tte2 1n th2 rafio of observad to
expacled daaths: s3since 1970 Tha expzclancy of dzaths from cancer
has wore than doubled.
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Falk H i Creech JL ; H2ath H ; Johmson MM ; Key MM

Cir. Dis. Control, Atlanta, Ga.

HEPATIC DISEASE AMONG HORKERS AT A VIMYL CHLORIDE POLYHERIZATION
PLANT,

CARC/74/02585

JAMA; 230(1):59-63 1974

ENG

Eleven cases of hepatic disease, including seven cases of hepatic
angiosarcowa, have been idantified to date among men employad at
one vinyl chlorids polymerization plant in Louisville. The
earlisst diagnosis was made 1n April 1964. The tuo most recent
casas, bolh angiosarcoma, were diagnosad in Fabruary 1974 as a
result of systamatic wedical scrazning for liver abnormalities
ameng workers at tha plant. Agas al diagnosis have rangad from
36 1o 58 yr for tha saven paliants with angiosarcoma and from 28
To 56 yr Tor the four patienls with normalignant diszase;
durations of employment bafore diagnosis have rangad from 12 to
28 yr (average 18.0) and from 5 lo 29 yr (average 20.6). All 11
persons had worked in close and continusus contact with various
phases af ths vinyl chlorida polunerizalion process. Raviaw of
palthologic waterial suggzsts tha presence in both tumor and
nontunor cases of porTal fibrosis and atvpical sinuseidal lining
cells. A diract causal relationship batuszen axpozure to vinyl
chlorida monomer and pathologic findings is postulated.

Langa CE ; Juzhe S5 ; Valtwman G

Univ. Da2rwm, Clin., Bornnm-Vanusbarg, W. Gzrmany

LIVER AMGIOSARCCMA IN TWO WORKERS IM A FVC-PRODUCING FACTORY.
CARC/74/024C8

Disch Mzd Wochenschrj 99(31):1598-1599 1974

GER

Tuwo fatal cases of angiosarcoma of the liver following prolengad
exposure to vinyl chlortida in a PVC manufacturing plant are
reported, Hamangioendothalial sarcoma of tha livar was diagnosad
in on2 38~yr-old workar who workad in tha PVC manufacturing plant
for 12 yr. A blood sadimentation reaction of 22/67 wm,
consldarable anamia, reticulocytosts at tha 67X leval, sarum iren
leval of 25 wicrog/100 wl, a gamma-globulin fraction of 25% rel
al 7.2 g7100 wml protain conten?, an alkaline phosphatasze z¢livity
of 12 Bodansky U and a glutamic~oxalacetic transaminasz azlivity
of 24 wU/ml serum were measurad. Bilatarally localizad,
polytopically grouwing, maliqrant primary angiosarcowma of tha
livar was diagnosad in anothar 39-yr-old patient who had baan
uorking in PVC production for 11 wvr. In vigw of similar raports
from othar countrisz, as well a3 of relaiad animal tests, tha '
present findings indicata a posiible cauzal relationship batuean
such malignant tumors and exposure to viayl chlorida.

L
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Viola PL ; Bigotti A ; Caputo A

Ragina Elena Inst. Cancer Res., Roma, Italy

ONCOGENIC RESFOMSE OF RAT SKIN, LUNGS, AND BONES TO VINYL
CHLORIDE.

CARC/71/02200

Cancar Ras; 31(5):516-522 1971

ENG

Hale rats uwer2 exposad to vinvl chloride vapors for 4 hr per day,
5 days per wk for 12 months; Tha vinyl chlorid2 was diffused into
the air of the containers which hald the rats in amounts of 3%
vinyl chloridz v/v (30,000 ppm). Almost all the rats davalensed
tumors of The skin and lungs. Aweng 17 rats surviving ths 12
month course, all had skin tumors and 6 had lung tumors; 5 of the
17 had bonz tumors. HMost skin tumors ware epidermoid carcinomas;
there wers 2 mucoepidarmoid carcinomas and 2 epidarmoid
carcinomas of tha keratinizing Typ2. Among lung Tumors, there
warre 3 aderocarcinemas, a squamous cell carcinoma and an
adanocanthoma. Bonz tuwors war2 losalized in the matacarpal and
matatarsal bomes of all & extremitias; all wera osteochondromas.
SKin tumors were localizad in the area of the submaxillary and
parotid glands.

Johnson KH ; Buoan LC ; Buoan I ; Brand I ; Brand KG

U. Minnesota Coll. Vet, Mad., Hinneaoolis

POLYMER TUMORIGENESTS: CLONAL DETERMINATION OF HISTOPATHOLOGICAL
CHARACTERISTICS DURING EARLY PRENMEQPLASYA; RELATIOQMSHIPS TO
KARYOTYPE, MOUSE STRAIN, AND SEX.

CARC/70/02300

JNCI; 44(4):785-793 1970

ENG

Histological examinmation of lumors induced in CBA/H and CBA/H-T6
mice by sc implantation of plastic filws (umplasticized vinyl
chlorida acatate copolymer) damonstratad 4 classes of tumors:
wall-diffarentiated fibrosarcowas; spindle c2ll sarcomas;
anaplastic round-cell sarcomas withaut giant cells; and
anaplastic zarcomas with giant calls. Very siwilar worpholegic
charactaristics were szen Tor homologous tuwors arising frem
saguents of tha same iwplant transferrad (6 or wore mo aftar
initial implantation) o racipient wmice during the prenzcplastic
phas2. The hypothasis that a prenasplastic cell clone is present
on the film surface soon aftar implantation and that homoleogous
Tumors are derived from calls of tha same clone is substantialed
by these results. Tumorz in classaz with higher anaplasticiiy
tendad strongly to tatraploidy. CBA/H mice tanded to produce
mor2 anaplaztic Tumors than did CRA/H-T6 wmice. Tuwors from
female mica pradominalad in morphologic classzs with lowar
anaplasticity, whereas the fau fumars frow male mice fell into
classes with higher anaplasticity.

518881 S®Yy
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Colvin H ; Cowens JW ; Brundrett RB ; Kramar BS ; Ludluw DB
Oncol. Cant., Johnz Hopking Whiv, Sch. Had,, Baltimors, Md.
DECOMPOSITION OF BCHU (1,3-BIS(2-CHLOROQETHYL)-1-NITROSOUREA) IN
AGUEQUS SOLUTIONM,

CATH/74/04685

Biocham Biophys Res Commun; 60(2):515-520 1974

ENG

Tha volatile products of the spontaneous aqueous decomposition of
BCHU labeled with #%14C in the chloroa2thyl groups wers idantified
by gas chromatography and mass spacliromatry as vinmyl chlorids,
acetaldzhyde, dichlorozthana, and chlorosthanol. This set of
products is consistan? with the axistence of chlorcathylcarbonium
fons as reactlive inlarmadiates which would produce the previously
dzscribed substitutad nucleotidas. (4 rafs)

Block JB

VINYL CHLORIDE AND ANGIOSARCOMA.

ATH/74/02655

J Ky Med Assoc; 72(9):483-485,505 1974

ENG

Brimary carcinoma of tha liver is uncommon and thosa of
wasodarmal origin such as liver angiosarcowma (AS) are axtramely
rare, Pre-exisling cirrhosis of the liver plays an important role
in tha ganasis of AS. Clinically, tha liver is enlargad in 89X of
the cases, nausza and vomiting and a sense of fullnass and
prassura arz present and gastric disturbances are found in 2/3 of
patient Liver function tests are of littlz valuz in secraaning
bacausz extensive liver damaga must occur beforz thera is
significant funclional iwpairment. Photoscanning and
arleriography may b2 helpful in identification of the tuwor and
in planning for surgary. Pholozcanning using ifodin2, rese bengal
and gold uas diagnostic in 23/26 and 19721 cases in 2 sz2oarate
instances. Biopsy is contraindicalad whan AS is suspected because
of thz vascular nature of AS and tha possibility of
exsanguinating hamorrhags. Surgical excision offers the only cure
for AS of tha livar. Chamotherapaulic agentls such as
5-7luorouracil, and thio-TEPA are only palliative, as is
radiotharapy. (31 refs]

Anonymous

BATTLE LINES DRAWN ON VINYL CHLORIDE ISSUE.

CARC/74/91232

Cham Eng Haws; 52(8):16 1974

ENG

Centrols on the ogcupational axposure to vinvl chloride or other
chamicals used in waking the wonomer or in polywzrizing 11 to
polyvinyl chlorida have been requastzd by tha labsr unions.
Thas2 controls inecluda no measuraabla expozure To the carcinogan,
sarer work praclicas, closad systazms, usz parwits, pariodic
madical and lab tasts, pluzs a cut of rastdual vinyl chlorida in
PVC resins lo less than 0.01X (100 ppml}. The dealhs of 4
polymerizatlion seclion workers al the Louisville, Kv plant of B,
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F. Goodrich have been altributed to angiosarcoma of the liver.
Thase workers had average exposures of somz 19 years to vinyl
chlorida and 10 yezrs to vinylidene chlorid2 with variable
exposure 1o vinyl acetate, methyl acrylats, ethyl acrylate,
mathanol and chlorinatad solvants., Angiosarcoma of the livar is
a rare occurrenza, accounting for only 20 To 30 d2aths per vaar
in tha entire U. 5, and can be mis-diagnesed a3 cirrhosis of the
liver. Liver angiozarcemas hava besn axparimentally created in
rats inhaling vinyl chlorida dzun to tha 250 ppm level. Tha rats
also daveloped zymbal (sie) glands carcinowas and kidney
naphroblastomas,

Armonymous

VINYL CHLORIDE, PVC AND CANCER,

CARC/74/01204

Lamcel; (7870):1323-1324 1974

ENG

To date, 19 workers throughoul tha world have reportedly
davvzlepad angliosarcoma of thz livir following a history of
intzrmitiently haavy exposu~e to vinvl chlorids (YC) over pariods
of 12-27 yzars im palyvinvl chlorids (PVC) manufazturing plants.
Exparimental work indicaling a relationship batwzan VC and cancer
has hzretofore gome unheadad because tha exparimental exposure
levels ware very high in comparison to Those to which PVC workers
are exposed and bacause experimentalists have oflan warnad of
harzards whare no adzquate avidencz of real hazard exists. Thare
is no indication that PVC is itsalf dangarous or that it
dapolumzrizas to produce VO, UWhreactad VC which is present in
nauly manufazturad PVC way, housver, be released during storage
and whan the material is heated during tha manufacture of PVC
products, Thers havz bzen no cazes of angiesarcoma of The liver
ameng PYC pregessors. In Greal Britain, tha curraat upper limit
for axposure to VO in PVC wmenufacluring plant is 50 ppw with a
maximum time-wzighted avarage evposura of &5 ppw. In light of
evidence that rats davalop angiosarcoma of the liver following
exposure to 50 ppm VL, these limils may ba lowered. HMore
systeamatic evaluatlion of industrially usad chamicals is na2edzd to
datermine the carcinoganic risks to workers,

Lze FI ; Harry 0S

Danpt, Had. Victoria Hosp., Blackpool, Grzat Britain
ANGIOSARCOMA OF THE LIVER IM A VINYL-CHLORIDE WORKER.
CAERC/79/700667

Lancet: 1(3870):1316-1313 1974

EHG

A 7)l-vear-~old wan was adwitted to the hoseital with massive
edamna, modarale ascitesz, and a palpable liver, Tha spleen was
alzo enlargad, serum biliruhin ratsed, sarus albumin decraasad,
and prothrowmbin activity 35%. The liver architzclure was normal
and there was no evidanca of hesafowma. The patient died suddanly
2 w2eks latar, PosTuwortam examination revealed angiozarcoma of
the liver and sevaral small sessilz polyps on the mucosa of the
fundus of tha sfowach, Th2 splesn was enlargad duz (o parfal
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SLE L T - L (: hypertension and the other organs were normal. The patient has (
A . been a process workar in tha manufacture of polyvinyl chlorida
from vinyl-chloride monomer for 20 yzars. Thare is slrong
t: evidence thatl angiosarcoma of the liver is an occupational tumor (
and that vinyl chloride is thes carcinogen; thera is mo evidanca
that the finished polymer carries any risk.

(‘ 76 AU~ Anonymous (
R - ., TI - NEW VINYL CHLORIDE-EXPOSURE REGS DRAW FIRE.
Do AL SI - CARC/74/02003
SO - Dil Gas J; 72(40):52 1974
LA - ENG C

AB - Industry reaclion to the Lshor Oeparlment's naw vinyl chloride
exposure regulation, which sets levals of 1 ppm averaged over an

o R . 8-hr period, are summarizad. It will become mandatory for
’ PR o workers exposed 1o mora Than tha 1 or 5 ppu (for any 15-min (
' pariod within the 8-hr time span) levels to wear respirators.
L S . Industry questions its ability to mzet tha lsavel of 1 ppm in the
Sr.T e T e e time specifizd and is seeking remedies through the judicial

' | process. Th2 standard also calls for regular womitoring of plant (
air, raqular wadical examinations for workars, and tha setting up
of regulated areas whara vinyl chlorids axposure 15 high.

Schancha DA

No affiliation

VINYL CHLORIDE: TIME BOMB ON THE PRODUCTION LINE.
CARC/74/01398

Todays Haalth; 52(9):16-1970- 1974

ENG

The dangers of vinyl chloride, uhich are beginmning to be
uicovared as a result of tha deaths from angiosarcoma of the
liver of at least 20 Amarican and foreigm vinyl chlorida workers
are reviewed ltogethar with msasures being takan bv various
companies and goverrment agancies lo limit exposure to this
carcinoganic gas. All of the occupaticnally relataed dzaths
o¢currad in man who had long-terw exposura (from 12-20 vr) to
exiremzly high concentrations of vinvl chlorida. The d2aths from
angiosarcoma of three women in the Buffalo-Niagara Falls area
have also besn atiributad to vinyl chlorida in tha air,
apparently causad by pollution from a nearby Goodyzar Rubbar

factery. An emargency exposure lavel of 50 ppm has bea2n sat by
the government. Tha NHational Instituls for Occupational Safely
and Hzalth has urgad tha labor dapartwmant to reduca ity vinyl
chloridz emargency standard parmanantly to ‘'no datectable level’.

d2 Engelse L ; Emmelot P

Hztherlands Cancer Inst., Amsterdam

THE CARCINQGENIC PROPERTIES OF VINYL CHLORIDE,
CARC/74/01808 ’

Cham Wez2kbl; 70(28/29):5 1974

ouT

Rzcent studies on the carcinogenicily of vinyl chloride and
ralated lagislation are reviauad in the light of tha
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significantly increased incidance of angiosarcoma of the liver in
uorkars emxposad to this compound in tha air of polyvinylchloride
(PVC) plants. A toTal of 19 cases of angiosarcoma of tha liver
hava thus far been datzcted in workers exposad to vinyl chlorida.
Angiosarcoma of the liver and oThar tumors daveloped in rals and
mice exposad to 250 and 50 ppm concenlratiens of vinyl chlorida
for 4 hr/day, 5 days/uwk, for saveral monThs. These findings have
prompted a reduction of the maximuw permissible concentration to
50 ppm, but a further reduction of this limit appears necessary.
Extensive epidemiological surveys on the incidanca of liver
injury and liver tuwers awong aclive and retirad workers in PVC
manufacturing plants, and expariments on the carcinogenicity of
vinyl chloride at concenTrations lowsr than 50 ppm are baing
conducted.

Gutscha W ; Jungstand W ; Wohlraba K ; Fischer GW i Lohs K

Cant, Inst. Migcrobiol. Exp, Ther., Jena, E. Gzrmany

CYTOSTATIC EFFECT OF VINYL-SUBSTITUTED NITROGEN MUSTARD AMMOMIUM
SALTS AGAINST TRANSPLANTABLE TUMORS IN AN AUTOMATIC PRELIMINARY
TEST AND A SEQUENTIAL TEST.

CATH/72/01690

Arch Geschwulstforschi 39(2):121-127 1972

GER

Saveral 2-vinyl substituted darivatives of
wathylebis(2-chloroathylivinyl ammonium chlorida were tested for
thair effectivensss against Ehrlich ascites carcinoma (EAC) in a
partially automatic praliminary test in which an 2lectronic
particle gounter is usad; in a previously dascribad sequantial
test, thay uare alse testad iwm against sarcowma 180 P(Sa 180 P),
ip against a transplantable myeloid leukemia (LAJ I} in ABAF(1)
mice, and sc against Walker 256 carcinosarcoma (Ha 256) 1In rats,
Subzlituents ware benzoyl, p-toluoyl, p-fluorcbenzovl,
p-chlerobenzoyl, p-~bromobanzovl, and p-mathoxvbanzoyl.
Acczptability criteria ware a right shift of tha frequency
distribution of tuwor ¢2ll volumas and raduction of nuwber of
calls par ascites vol in the EAC prelasl, a »50) increasz in
survival period for LAJ I, a reduction in tuwor wt by »35% with
respact To controls for Sa 180 Py, and a »>90% reduction in tumor
wl for Wa 256. All the cowpounds usre highly effective against
EAC. All exczpt the p-bromobenzoyl darivative were effeclive
against LAJ I. The benzoyl, p~toluoyl, and p-wmethoxybanzovyl
darivalives exceadad occeptancz criteria with Wa 256 as did the
p-chlorobanzoyl darivalive with Sa 180 P, The p-toluoyl
darivative alltainad a Tharapeutic index for LAJ I that wa3z
ccmparable to that of cyclephozphawida, and the p-fluorobanzovl
darivalive axceadad ity the 2-banzovl darivative was as effaclive
as cyclophosphamida against HWa 256, (15 refs)
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