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HUMAN, RAT AND MOQUSE LIVER-MEDIATED MUTAGENICITY

OF VINYL CHLORIDLE IN S. TYPIIIMURIUM STRAINS
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H. Barrscrt, C. MALAVEILLE and R. MONTTSANO 19 /77&
International Agency for Rescarch on Cancer, Unit of Chemical Car cmogcnr.rl:, -
150 Cours Albert Thomas, 69008 Lyouns, France 7, -
Exposure of S. typhimurium strains TA 1530, TA 1535 and G-4G to vinyl chioride t
increascel the munber of lis* revertantsfplate 16, 12 or 5 times over the spontancons -
mutation raic. After 6 of cxposure to vinyl chioride, the mutagenic response for }
TA 1530 sirain was enhanced 7-, 4- or S-fold when fortified postmitochondrial liver .
Sfractions from humans, rais or mice were added. The enzyme-mediated vinyl chioride .
nudagenicity was dependent onan NADPH generating system and the enzyme activity -
was localized in a liver microsomal fraction; 9,000 ».g liver supernatant was three times 1
more active than microsomes, while liver cytosol or alcohol dehydrogenase did not affect ’
the muragenicity, Phenobarbitone preireatment of rars and mice increased the nmtagenic '
response by up 10 1540%, as compared to untreated controls. The relative mmtagenic '
activities of VCA{, taking the value from mouse liver as 100, for TA 1530 strain :
mediated by 9 OOOYg tissue fractions were: rat liver, 80; mounsc and rar kidney, 20 !7
— vee turs tace flemi T hennAn (Ve (IFoDy 0N DIODSV SDECIIICNS ), T
170, 64, 70 rmd 46 Chloroacrmh/r'lr) de and chloroacetic acid, a urinary wmetabolite of [
VCM, showed 1oxic cffects, while chlorocthranol was weakly muiagenic for TA 1530 T
strain, _
13
Vinyl chloride monomer (VCM) is extensively  1974). The systemic action of this carcinogen and o
used for the production of polyvinyl chioridc and  its Jow chemicul reactivity suggest that the
other plastic material, and also as a propellant  biologica) cffects of VCM are dependent upon
Carcinoaenicily 1n rats, when its melabolic activation. In these studies, we .
exposcd to 30,000 ppm VCM in air, was {irst | report  the mutapenicity of VCM  and its r
reported by Viola ¢ alf. (1971). Subscquently, presumed metahalites in S ryphinnrivum sirains, :
Maltoni and Lcfemine (1974) showed that angio-  mecdiated by liver and other tissue fractions of iR
sarcomas of the liver, as well as other tumours,  rat, mouse and human origin, {‘
were induced in rits-and mice exposed to various . . i
doscs of VCM by inhalation, Recently, cases of MATERIAL AND METIHODS i
anpiosarcoma of the liver bave been found in . .
workers exposcd to VCM during the polymeriza- Chemicals
tion process and a causal relationship between VCM (purity 99.97!) was gencrously provided i
VCM cxposure and this type of tumour in man by Rhone-Progil, Lyons, France, contaminated
has been established {(Creech and Jabnson, 1974;  wilh cthanol (30 pp), water (20 ppm), meihyl-
Heath ef af,, 1974; Lee and Harry, 1974; IARC,  chloride (<220 ppm) and non-volatile substances
Resvived: October 16, 1974, )
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TYPE ABSTRACT HIERE

HLHARICY, M.JGIIRSON, CORHETSTONLE, CLLEROY, fled.,
Univ.S.C., Char]cston, B.I',Coodrich, Akron, ond
Conoco, Inc., Ponca City. Jn vive skin capillary
abnormalitics in vinvl chloride workers.

Workers (%s) exposcd to vinyl chloride (VC) have
proliferative =mall blood vessel and interstitial
fibrotic lesions of peripheral {acro-ostcolysis
[AOL], Raymaud's phenomencn [RPP] and scleroderma
{Sh]-1ike slin changes) and visceral (anciesarco-
rma [AS] and hepatic fibrosis [MF] of Bunti typc)
areas. In the present study in vivo widefield
capillary microscopy (which has dcmonstrated a
distincrive pathologic pattern whose scverity
corrclates with visceral involvement in idiena-
thic SU) has bLeen used to examine 152 VC Ws and
50 couittrul non-VC manual Ws, «d4d VO s seclectod
on the basis of known pathology (RP,AOL,HF,AS

and slin lesions) revealed a high proportion witl
Sh-1like capillary abnormalities (CAJ. Since rany
VC ¥s had heen reactor clearers (RC), the trauma
and cold exposure of RC could explain the CA
scen.  Compariscn between 168 VC Ws (including
those who had never been RC) and 50 non-VC Vs

showed that CA were significantly morc comnon in
lsbe - 12- (.. 2B PRI Hawbkare idh ACUE aa -

w’.--f- .

: :-i'ntc EAL and SD-;.LM. changes had more LA Lhan i
N those with healed AQL, varicus skin rashes and

RP alone (p <0.001). Among 108 VC Ws no corre-
lation was found between CA and histcry of RC.
Further studies early in VC cxpasure are nceded
to determine whether & subpopulaticn 'suscopt-
ible™ to the microvascular cffects of VC can be
detected. Capillary observations arc rroposcd a
a non-invasive technique to monitor VC and pos-
sibly identify more serious VC related vascular

LTI

and visceril discase at a preventable stage.
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