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SUMMARY

A report was published by the Agency for Toxic Substances and Disease Registry (ATSDR)
which outlined a number of areas in which the agency felt that there were gaps in the available
scientific database relating to the compound vinyl chloride monomer (VCM) (ATSDR, 1992).
The Chemical Manufacturers Association does not agree with many points made in the ATSDR
report and is providing these comments in response.

Vinyl chloride monomer (VCM) is one of the most intensely studied chemicals in use today.
The scientific literature contains a wealth of data describing both the short- and the long-term
health effects of exposure to this chemical in humans and in a number of species of experimental
animals. As such, the potential hazards associated with VCM are well known, yet ATSDR has
called for further testing in its report, even though such information would not contribute any
significant new information to the toxicological database on VCM. '

The report prepared by ATSDR does not adequately acknowledge that the potential risk to
humans of a chemical is a factor of both its hazard potential and the level of exposure. A
chemical, regardless of its toxicological potential to affect the health of individuals in the vicinity
of hazardous waste site, cannot pose a health hazard if there is no or negligible exposure. It is
the level of potential exposure to VCM in the vicinity of hazardous waste sites that should be
the focus of any future data gathering, and not items such as additional nonclinical testing,
epidemiological studies, development of methods to mitigate toxicity, or the creation of a
registry of exposed persons around such sites. Furthermore, it is not evident from the ATSDR
document that there is recognition that VCM that may be present at waste sites is not the result
of disposed of VCM itself or even discarded polyvinyl chloride materials, but rather is the resuit
of degradation of commonly used solvents. Any attempts at reducing the potential risks
associated with living near a hazardous waste site sho-vuld be addressed through better waste
disposal practices.
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1.0 INTRODUCTION

The Agency for Toxic Substances and Disease Registry (ATSDR) released a document Entitled
"Substance-Specific Applied Research Program Priority Data Needs for Vinyl Chioride”
(ATSDR, 1992). The focus of this document was exposure from hazardous waste sites, vinyl
chloride monomer (VCM) is one of the most intensely studies chemicals in use today, with the
potential risks of this chemical well known, yet the ATSDR document does not accurately reflect
this. The Chemical Manufacturers Association herein provides its comments regarding points
made in the ATSDR document in order to clarify the issues.

2.0 SPECIFIC COMMENTS - DATA NEEDS

In order to respond to the ATSDR report regarding data needs, we have used the ATSDR
framework for the sake of organization of these commeants.

2.1 Exposure to VCM
2.1.1 Exposure Levels - Environmental Media

The purpose of Section III.A.1.c.i in the ATSDR report was to determine if adequate data on
the levels of VCM in ambient and contaminated environments are available for the purposes of
conducting meaningful follow-up exposure and heailth studies. The document provides a series
of numbers describing concentrations of VCM detected in air and water media. It does not,
however, provide the reader with a sense of what these values actually mean with respect to
potential risks, and then concludes that there is a need for such data in environmental media at
hazardous waste sites.

There is a considerable amount of data available concerning VCM concentrations in
environmental media around PVC production facilities, and also concentrations of VCM in the
indoor work environment at these facilities. In the work place, the data that are available are
an excellent source of information with respect to determining the effects of VCM on humans
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where the exposure to VCM has been documented. This, in turn, allows a more controlled way
of determining potential risk to humans, as the exposure has been accurately defined. Such a
situation does not exist with respect to hazardous waste sites, as there would be no indication
of exposure to the multitude of other compounds that would confound any follow-up
epidemiological studies or analyses.

Given the fact that the potential risk from VCM around hazardous waste sites is dependent upon
the level of exposure, it is worth reviewing the available data from industrial exposure for the

purpose of putting relevant exposure into perspective.

2.1.1.1 VCM in Workplace Air

Concentrations of VCM in the workplace prior to the 1960s were greater than 100 ppm. and
decreased to values less than 100 ppm between the 1960s and mid-1970s, then decreased again
to an upper limit of 5 ppm [8 hour, time-weighted-average (TWA)] by 1975 (Doll, 1988;
ACGIH, 1991). The current OSHA workplace standard in the United States is ! ppm (8 hour
TWA) with a 5 ppm short-term exposure limit (STEL) (29 CFR 1910.1017).

In 1988, the concentrations of VCM (8 hour TWA based on individual personnel monitoring)
in the work environment ranged from approximately <0.25 to 10.5 mg/m® (<0.1 to 4.1 ppm)
in four PVC resin production facilities in the United States. Reactor operators, loading
personnel and laboratory technicians showed the greatest potential exposures for 8 hour
exposures. TWA air concentrations ranged from 0.5 to 11 mg/m® (0.2 to 4.1 ppm); these air
concentrations had decreased to 0.5 to 2 mg/m® (0.2 to 0.77 ppm) in 1992. In 1990, one facility
reported 8 hour TWA concentrations in air for instrument technicians and process operators of
35 and 26.5 mg/m® (13.5 and 10.3 ppm), respectively. By 1992 (January to September data
only), the work-place concentrations in these facilitics had decreased to a range of approximately
<0.25 t0 2 mg/m® (<0.1 to 0.8 ppm). These data represent the greatest concentrations of
VCM in air reported for these four facilities over the five year period 1988 through 1992 (Vinyl
Institute, personal communication). Localized releases of VCM to the natural environment can
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occur around production and manufacturing facilities; therefore, the concentrations of VCM are
highest near such facilities.

2.1.1.2 VCM in Environmental Emissions from Production Facilities

Decreases in concentrations of VCM in the work environment discussed above would also be
indicative of corresponding decreases in environmental releases from production/manufacturing
facilities. VCM has been measured in air around suspected “hot spots” (i.e., in areas near
production and manufacturing facilities) in the United States. Prior to the implementation of
VCM cmission regulations in 1978, the average air concentrations of VCM at production
facilities in the United States was 0.04 mg/m? (0.017 ppm) @ARC, 1979). In Houston, Texas,
where large quantities of VCM are produced, air concentrations ranged from 0.008 mg/m’
(0.003 ppm) to peak values of 3.2 mg/m’ (1.2 ppm) (Gordon and Mecks, 1977). In Long
Beach, California, ambient air concentrations of VCM near two VCM plants ranged from 0.3
to 8.8 mg/m® (0.1 to 3.4 ppm) (National Field Investigations Center, 1974). However, within
approximately one kilometer of VCM production/manufacturing facilities, reported air
concentrations of VCM ranged from approximately 0.03 to 0.1 mg/m? (0.01 to 0.04 ppm) (EPA,
1975b; Baxter et al., 1977). More recent information based on sampling near
production/manufacturing facilities since standards for the work environment were reduced to
about 13 mg/m® (5 ppm) in 1975, showed that air concentrations of VCM were near the
analytical detection limit (about 0.013 mg/m® or 0.005 ppm) in three out of five British plants.
For two other facilities, the VCM air concentrations were approximately 0.05 mg/m’ (0.02 ppm)
at a location 100 m outside the facility boundary, and 0.2 mg/m’® (0.09 ppm) just inside the
boundary fence (Turner er al., 1984).

2.1.1.3 Risk from VCM in Workplace Air

The best available epidemiological data regarding exposure to VCM were critically reviewed by
Sir Richard Doll (Doll, 1988). This review clearly illustrated the current understanding that the
potential risk associated with VCM is a factor of the level of exposure, with there being no
significant risk to humans below certain levels. The review, which incorporated well-
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documented levels of exposure of humans to VCM had two major conclusions: (i) Apart from
liver cancer, VCM/PVC workers exposed between the 1940s/1950s and mid-1970s did not have
unusual hazards of accident or disease, and (i) workers exposed to VCM concentrations of
"several hundred parts per million or more” clearly showed an increased risk of contracting
angiosarcoma of the liver, normally an extremely rare disease (annual incidence of 1 to 2 x 107
in the general population; Byren and Holmberg, 1975).

Doll (1988) concluded that it was "difficult to decide whether vinyl chloride produces a risk of
developing cancer other than angiosarcoma of the liver which might be small compared to the
risks produced by nonoccupational causes, at sites other than the liver” (Doll, 1988). He also
concluded that there was no evidence to support the association between exposure to VCM and
any other digestive tract cancer. Doll’s review did not support a significant association between
VCM exposure and the risk of brain cancer when the combined data from four major
epidemiological studies were analyzed (Doll, 1988). An apparent excess risk of brain cancer
among VCM workers in the United States, reported in a study conducted by Wong er al. (1991),
was subsequently attributed to chance or diagnostic bias by the authors (Wong and Whorton,
1993). With respect to the association of exposure to VCM and lung cancer, Doll (1988)
concluded that a small hazard may have existed when occupational exposures to VCM were
extreme, but that the study data did not conclusively demonstrate this risk and that the increased
risk would in any case be negligible at the current small exposures to VCM.

2.1.14 Risk from Environmental Emissions of VCM in Air

In his review, Doll concluded that the minute exposures that would result from emissions
escaping from VCM facilities must cause comparably minute risks to the general public. The
concentrations of VCM measured near VCM/PVC production/manufacturing facilities are in the
order of 0.01 to 0.04 ppm (EPA, 1975b; Baxter ef al., 1977), or some 10,000-fold less than the
"several hundred parts per million or more " exposures that resuited in measurable occupational
hazards. Therefore, an increased risk of cancer to the general public couid not possibly be
detected, with the possible exception of an increased risk of angiosarcoma of the liver. Any
inference that angiosarcoma incidence in the general population is related to VCM exposure,
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however, could be misleading because angiosarcoma may also be caused by thorium dioxide and
arsenic in pesticides and by certain medicines (Doll, 1988).

Doll (1988) also concluded that there may have been a minute hazard to the general public from
the VCM concentrations historically observed around manufacturing facilities. However, the
concentrations of VCM around production facilities has decreased substantially since the 1970s.
VCM air concentrations within a few hundred meters of VCM areas were below analytical
detection limits (< 0.005 ppm) for three of five facilities in the United Kingdom, and the
concentrations for the other two facilities were about 0.02 ppm (100 m outside the boundary
fence), and 0.09 ppm (just inside the boundary fence). However, accidents and production start-
ups were associated with higher concentrations (Turner ef al., 1984). Based on this evidence,
Doll (1988) concluded that "according to any reasonable criterion, the hazard to the general
public (if there is any at all) must be negligible.”

2.1.1.% VCM in Water

Vinyl chioride also has been measured in both groundwater and drinking water in the United
States. The greatest concentration of VCM measured in drinking water was 0.01 mg/L near a
production facility (Safe Drinking Water Committee, 1977; IARC, 1979). Vinyl chloride
monomer has also been reported in groundwater in the United States. Measurable levels in
California wells averaged 0.02 mg/L and were as high as 0.023 mg/L (Kizer, 1986). Inthe Los
Angeles area, groundwater contained less than 0.001 mg/L of VCM (Baird ez al., 1983), while
in non-specified areas of Nebraska and California groundwater concentrations ranged from 0.75
to 0.023 mg/L (Goodenkauf and Atkinson, 1986; CSDHS, 1990).

As described in the preceding sections, there are good data available from which to predict
potential risks of individuals from VCM. In the opinion of the Chemical Manufacturers
Association, the ATSDR appears to not be utilizing the exposure-response data of VCM that
already are available for humans.
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2.1.2 Exposure Levels - Humans

Section ITI.A.1.c.ii of the ATSDR report states that there is a lack of data regarding levels of
vinyl chloride in body tissues or fluids. ATSDR considers these data important for conducting
meaningful follow-up exposure and health studies with individuals exposed to VCM and points
out that there is no validated biomarker of VCM exposure currently available from which to use
for the purposes of dosimetry. The development of the database as described is considered by
the Chemical Manufacturers Association to be unnecessary and would appear to be a waste of

resources.

ATSDR is correct in its view that thiodiglycolic acid, a major metabolite of VCM, is of limited
value for the monitoring of VCM exposure due to confounding factors such as variable
metabolism between individuals, influences of disease states, and the fact that this metabolite is
not unique to VCM exposure. There is currently work going on that involves biomarkers of
exposure (Ciroussel ef al., 1990; Swenberg er al., 1992), aithough it is not yet at the stage
where it is a reliable predictor of quantitative exposure. Any type of methodology that ATSDR
puts forward to monitor human exposure to VCM must be specific and it must be quantitative.
There is no mention in the document that ATSDR acknowledges the work that is currently being
undertaken in this area.

In addition, ATSDR considers that modeling cannot reliably predict levels of VCM in human
tissues for the purposes of further studies, yet it does not give an explanation for this statement.
As indicated in the report, there is currently an effort underway at ATSDR to examine data from
245 National Priorities List (NPL) sites at which VCM has been found. This database, when
completed, will include the concentrations in on-site and off-site media, the sizes of the
potentially exposed populations, and an indication of relevant exposure routes. From these
concentrations determined by ATSDR, it would be possible to predict potential exposure to
VCM and assess the risk, if any, to persons nearby without the need to (a) develop and validate
methods for quantifying exposure and (b) actually apply these methods to untold numbers of
individuals living within predetermined distances from hazardous waste sites, as is alluded to by
ATSDR.
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As discussed above, the current epidemiological information that was critically reviewed by Doll
(1988) has indicated cleariy that for individuals living around production facilities, where VCM
concentrations in ambient air have ranged from approximately 0.005 to 0.09 ppm since the
introduction of standards, the hazard is negligible. Such a conclusion is based upon well
documented exposure in industrial workers, where concomitant exposure to other
agents/chemicals have been addressed in a way not possible in the recommendation of ATSDR.

2.2 Registry of Exposed Persons

The ATSDR document states that a registry of individuals exposed to VCM in the environment
would provide an important reference tool to aid in assessing long-term health consequences of
such exposure (Section IT1.2.a). In the opinion of the Chemical Manufacturers Association, it
is believed that no significant information wouid be gleaned regarding the human health effects
of VCM, from the setting up of such a registry, that is not already available from the numerous
epidemiological reports available that have been based upon occupational exposure to this
chemical (see review by Doll, 1988). Such data regarding occupational exposure to VCM also
has the advantage that concomitant exposure to other chemicals is minimized when compared
to exposure via a hazardous waste site, where it may not be possible or economically feasible
to analyze the various media for all possible chemicals that could influence the health of humans
in areas adjacent to hazardous waste sites. To open a registry, as ATSDR is recommending,
would be prohibitively time-consuming and expensive, and, in the opinion of the Chemicai
Manufacturers Association, would not provide any significant new information. It wouild have
to take into account and pay considerable attention to case histories, the long-term exposure
history, and confounding factors such as smoking. Interestingly, VCM has itself been found in
tobacco smoke (Hoffmann er al., 1976). Even if establishment of a registry was undertaken,
the fact that it would be impossible to quantitatively document the past exposure to VCM from
hazardous waste sites and to consider all the possible confounding factors would make this
information of little practical use.

As indicated previously, even in the case of industrial workers exposed, for all practical
purposes to pure VCM, there are levels of exposure that have been found to have no significant
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effects upon the heaith of the individuals (Doll, 1988). Only angiosarcoma of the liver has been
definitively linked to VCM exposure, except possibly for a possible risk of lung cancer when
exposure has been large (Doll, 1988). Based upon these data, even if ATSDR were able to
solicit the cooperation of all the people potentially exposed to VCM from living near hazardous
waste sites, and had unlimited access to funding, no new information would be generated
regarding the potential hazards of VCM. Also, it should be noted that when considering the
potential risk of VCM, the production, use, and transportation of VCM provide the more critical
areas for monitoring of exposure as compared to disposal sites.

2.3 Toxicity of VCM
231 Acute Exposure

In Section III.B.1.a of the ATSDR report, it is stated that acute duration nonclinical studies are
a priority data need in order to identify target organs and levels of exposure which present a
significant risk to human health following acute exposure. It is unclear what the relevance of
conducting such a study(ies) would be, considering that exposure to VCM at or near a waste
disposal site would be expected to be long-term at low concentrations. The effects of longer
term exposure in laboratory animals has been previously reviewed by ATSDR in its toxicological
profiles on VCM (ATSDR, 1989; ATSDR, 1993).

It is typical for acute exposure studies to essentially measure lethality in the test animal, while
it seems to be the intent of ATSDR to obtain data regarding more subtle endpoints and no-effect
doses for effects that are characteristically obtained from longer term investigations. The
Chemical Manufacturers Association cannot see what new or additional data, generated as a
result of this proposed data need, would add to what is currently available in the literature.

2.3.2 Reproductive and Developmental Toxicity

Animal and human studies with VCM do not indicate effects upon reproduction and/or
development, effects suggested in the ATSDR report (Sections III.B.1.¢ and f). This lack of
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potential effects of VCM on human offspring was the focus of a 1987 report prepared by the
Vinyl Institute and included with these comments as Appendix A (Vinyl Institute, 1987). The
ATSDR seems to have incorrectly confused the effects of maternal toxicity at high doses of
VCM with reproductive and/or developmental effects in its report. This is particularly evident
in ATSDR's review of the studies reported by John er al. (1977; 1981), where groups of
pregnant rats, mice and rabbits were exposed via inhalation to VCM at concentrations of 0, 50,
500 or 2,500 ppm for seven hours per day during the critical period of organogenesis. Although
the high levels of VCM caused maternal toxicity, there was no significant embryonal or fetal
toxicity observed nor were there any teratogenic effects produced in the offspring.

2.4 Biomarkers

Biomarkers, in effect, relate directly to other areas discussed in the ATSDR report and in these
comments; namely the monitoring of exposure to VCM and the creation of a registry of exposed
persons. These items would require sensitive and specific methods of quantitatively documenting
exposure to VCM. Such a biomarker would essentially provide dosimetry data for a particular
individual, although the use of such data in comparisons to potential risks would have to be
exhaustively validated in order for them to be of any potential use., The Chemical Manufacturers
Association believes that information related to adducts formed by the interaction between
industrial chemicals and macromolecules is important with respect to exposurc and the
assessment of risk, and currently supports work in this area for a number of compounds. There
is a considerable amount of work presently being conducted with VCM related to adduct
formation, adduct stability, and the effects of these upon specific genes (Jacobsen and Humayun,
1989; Ciroussel er al.1990; Swenberg er al., 1992). As such, the Chemical Manufacturers
Association feels that the development of suitable biomarkers for VCM exposure and for
subsequent risk assessment is currently being addressed.

2.5 Clinical Methods of Mitigating Toxicity

These comments on clinical methods made by ATSDR (Section III.B.2.d) do not provide
meaningful guidance as they could be taken to mean everything from the development of early
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diagnostic methods to finding a cure for angiosarcoma of the liver. Essentially, toxicity due to
VCM could be reduced or eliminated altogether through reduction in exposure. Such results
have been clearly demonstrated for industrial exposure (see comment 2.1.1). The reduction or
elimination of exposure of individuals to VCM near NPL sites is a factor of better waste
management practices and monitoring by federal authorities.
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Combustion of Plastics and Elastomers {(Jdan 76 - Present)

USG/NTIS
ORDER NUMBER PB93-877652/RPS

The pibliography contains citations concerning campustion and compustion progucts
of plastics and elastomers. Topics include combustion chemistry, fire safety, toxic
gases, burning rate, and techniques and agdgitives to make plastics and elastomers fire
resistant or less hazardous. (Contains 250 citations fully indexed with a title l1ist.}

Sister Chromatid Exchange Analysis to Monitor Genoctoxic Chemicals (Jan 81 - Present)

POLLUTION ABSTRACTS
ORDER NUMBER PB92-853563/RPS

The bibliography contains citations concerning the use of the sister chromatid
exchange (SCE) analysis for toxicologica)l studies. SCE analysis is a very sensitive
measure of genotoxi1c damage to chromosomes. SCE toxicological studies analyzing
ienizing radiation, chromium compounds, styrene, paint thinner, mercury, cigarette

smoke, coal Qdust, fuel ©i}, insecticides. ethylene oxide, diesel exhaust, and
pelychlorinated biphenyls are discussed. SCE studies using both human and animal tissue
cultures are aescribedg. {Contains a minimum of 182 citations fully 1ndexed with a title
list.)

Polymeric Materials Combustion: Toxicity Hazards and Legal Aspects (Jan 73 - Present)

Rubber & Plastics Research Abstracts
ORDER NUMBER PB90-855578/RPS

This bibliography contains citations concerning toxicity hazaras and legal aspects
of polymeric materials combustion in building, electrical and electronic app)ications.
Flammab11ity assessment, flame retardant additives, and toxicity standards of polymeric

materials are aiscusseq. Reguiations ang legislation on polymer flammability are
presented. Health hazards caused by toxic gases from polymeric materials combustion are
considered. (Contains a minimum of 238 citations fully indexed with a title list.)

Toxicity: Polymaric Materials in Food-Contact Applications (Jan 77 - Present)

Rubber & Plastics Research Abstracts
ORDER NUMBER PBBS-B71214/RPS

This bibliography contains citations concerning toxicity investigations of
polymeric materials in food-contact applications. Polymeric food packaging matsrials
and regulations are discussed. Toxicity testing, polymeric egquipment in food
processing, anad the use of additives in food packaging are inciuded. UDiscussions also
include coating material's for food containers and pigments for food packaging
films.{Contains 250 citations fully indexed with a title 1ist.)

Sister Chromatid Exchange Analysis to Monttor Genotoxic Chemicals (Jan 81 - Present)

POLLUTION ABSTRACTS
DRDER NUMBER PB93-863009/RPS

The bibliography contatns citations concerning the use of the sister chromatid
exchange (SCE) analysis for toxicologica)l studies. SCE analysis are very sensitive
measures of genotoxic damage to chromosomes. SCE toxicological studies analyzing
ionizing radiation, chromium compounds, styrene, paint thinnar, marcury, cigarette
smoke, coal dust, fuel o0il, insecticides, ethylene oxide, diesel exhaust, and
poiychiorinated biphenyls are discussed. SCE studies using both human and animal tissue

cultures are described. (Contains a minimum of 191 citations fully indexed with a title
1ist.)
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BIBLIOGRAPHIC INFORMATION

PBQ3~878361
Vinyl Chioride and Polyvinyl Chloride: Toxicology ( Jan 82 - Present )

Citations from the Life Sciences Collection Catabase

Jul 93

National Technical Information Service, Springfield, VA
Report Period Covered: Jan 82 -~ Present

Supersedes PB22-854330

The bibliocgraphy contains citations concerning the toxicity of vinyl chloride and
pelyvinyl chloride following short- and Iong-term exposure. The citations explore how
these compounds are metabolized and consider their carcincgenic and teratogenetic
potential. Methodologies to guantitate the'r presence in atmospheric dust and body

tissues are discussed. ODccupational hazards are also noted. (Contains 138 citations
fully indexed with a title list.)
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chloride workers.
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Exposures to polyviny]l chioride, methyl ketone and other chemicals: The pulmonary and
non-puimonary effect. - 83-07 2968285

Oleru, U. G.; Onyekwere, C.

JOURNAL NAME- INT. ARCH. DOCCUP. ENVIRON. HEALTH. vol. &3, no. 7. pp. 503-5Q7 1982
DOCUMENT TYPE- Journal Articie BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATIDN- Dep. Community Mealth, Coll. Med.. Univ. Lagos, P. M. B. 12003, Lagos.
Nigeria LANGUAGE- English

As part of the continuing assessment of the nealth impact of exposures in the
emerging ingustries of Nigeria, a study was conducted to determine the relative
impact of exposures encountered 'n four operations of a shoe factory. The heaith
impact assessment consisted of spirometric lung function evaluation and environmenta!
measurement for polyvinyl chloride (1.6 ppm). The study showed that there were
differences among exposure subgroups with respect to pulmonary, neurological! and
dermal toxicities and that these diffarences were dictated by the types of exposure
encountered. Pulmonary toxicity was most severe 'n the vinyl chioride-exposed
subgroup. Neuroilogical impact was most severe in the laather ang methylethyl
ketone-exposed subgroup and dermal toxicity most severe in the subgroup exposed to
plasticizers and stabilizers. There existed substantial deficits in lung function
(forcea expiratory volume, forced vital capacity FEV sub(1), FVC) among the subgroups
relative to normal, non-industrially exposed Nigerians of similar age and height.

Contrasting effects of 1,1, 1-trichloroethane on ( super(14)C)viny! chloride
metabolism and activation inh hepatic microsomes from phenobarbkitai- and
isoniazid-treated rats. - 93-07 2984781

Baker, M. T.; Ronnenperg, W. C..,Jr.
JOURNAL NAME- TOXICOL. APPL. PHARMACOL. vol., 119, no. 1, pp. 17-22 1993
DOCUMENT TYPE- Journal Article BIBLIOGRAPHRIC LEVEL- Analytical, Serial ISSN-

004 1-008X AUTHOR AFFILIATION- Dep. Anesth., Univ. Iowa, lowa City, IA 52242, uUSa
LANGUAGE=- Englisn

The interaction of 1,.1,1-trichlorocethane (TCE)}, a widely used chlorocarpon solvent,
on the metabolism and activation of ( super(14)C)vinyl chloride in rat hepatic
microsomes was investigated to determine the effacts of combined exposures to these
compounds. In microsomes from phenobarbital (PB)-treated rats, TCE increased vinyl
chioride-proten binding and viny) chloride aquecus metabolite formation over twofold
wher vinyl chloride C.32% (v/v) and TCE (0.65%) are incubated together. In contrast,
under similar incubation conditions, TCE inhibited vinyl chloride metabol ism and
protein binding up to 45% 1N microsomes from i1soniazid-treated animals. TCE also
inhibited vinyl! chloride metabolism and binding in microsomes from untreated rats,
but to lesser degree.

Toxicity of polyvinylchloride plastizoles of C, M, P brands for manufacturing medical
products. - £3-06 28498555

Bargov. V. G.; Stepanerko, G. A.; I2otova, P. V.:; Shmuter, G. M.: Davydenko, L.
M.: Blasiuk, M. G.; Pogorelova, V. I.; RKhaltavchuk, I. V,

JOURNAL NAME- MED. PROFESS. no. 5, pp. 84-86 1881 DOCUMENT TYPE- Journal
Article BIBLIOGRAPHIC LEVEL- Analytical, Serial LANGUAGE- Russian

It is concluded that polyvinyl plastizolas of the mentiocnaed brands should not be used
for manufacturing medical progucts. Only the P brand may be employed for
manufacturing balloons for measurement of the blood pressure and for inhalers.
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Mortality ari cancer incidence among PVC-processing workers in Sweden. - 893-05
2911836

Lundberg, I.; Gustavsson, &.: Holimberg, B.: Molina, G.; Westerhoim, P,
JOURNAL NAME- AM. J. IND. MED. vel. 23, no. 2. pp. 313-319 1993 DOCUMENT TYPE-
Journal article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION- Dep.

Occup. Health, Karolinska Hosp., S-171 84 Stockhoim, Sweden LANGUAGE- English

The mortalsty pattern ang the cancer ihncigdence were investigated ameong 717 men who
had been employed for at least 3 months during 1964-1974 in three Swedish
PYC-processing plants. The mortality was followed 1964-1986 and the cancer incidence
1964-1984. Expected figures were calculated from Swedish national rates. Among
Swedish citizens, the observed mortatity and cancer incidence was close tao the
expectad in most diagnoses. Among immigrants, mostly from Finland, there was a marked
excess of circulatory deaths. This finding was probably due t0 the higher incidence
of coronary mortality in Finland compared to Sweden. In the whoie cohart, five cases
of malignant melancma had occurred as compared to 1.5 expected. This may be due to
chance but merits further investigation since an increased incicence of malignant
me@ianoma has previously been found among Norwegian PVC-manufacturing workers,

Migration of viny! chloride into PVC-bottled drinking-water assessed by gas
chromatography-mass spectrometry. - 93-03 2BB3818

Benfenati, E.: Natangelo, M.;: Davoli, E£.; Fanelli, R.

JOURNAL NAME- FOOD CHEM. TaxIcal. vol., 29, no. 2, pp. 131-134 1991 DOCUMENT
TYPE~- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Lar. Environ. Pharmacol. and Toxicol., Inst. Ric. Farmaco!. "Mario

Negri“, Vvia Eritrea 62, 20157 Milan, Italy LANGUAGE~- English

The migration of vinyl chloride {VC) inte drinking-water bottled in polyvinyl
chloride (PVC) was studied in relation to storage time, using a gas chromatographic--
mass spectrometric method. Trideuterated vinyl chlioride was used as internal
standarg. VC concentrations in the water rose progressively in direct (1inear)
relation to the time after bottling (about 1 ng/titre/day). The time of storage of
PVC-packaged foodstuffs may affect the daily oral intake of this monomer, which in
some cases may exceed 100 ng/person/day.

An industry-wide spidemioTogic study of vinyl chloride workers 1842-1982. - 93-03
2871077

wong, 0.: Whorton, M. D.: Foliart., D. E.; Ragland, D.
JOURNAL NAME- aM. J. IND. MED. vel., 20, nmno. 3, pp. 317-334 1991 DOCUMENT TYPE -~
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Appl. Health Sci.. 181 Second Ave., Suite 628, P, 0. Box 2078, San Mateo, CA 94401,
USA LANGUAGE- English

The ceohort consisted of 10,173 men who had worked for at least one year in jobs
involving exposure to vinyl chioride prior to 1 January 1973. These men were employed
at 37 plants in the U. S., belonging to 17 companies. Observation of the mortality
experience of the cohort was updated from 31 December 1972 to 31 December 1S82 (the
study now covering 1942-1982). A total of 1,536 cohort members were identified as
having died. The observed mortaTity, by cause, was compared with 1he sxpectec based
on U. §. mortality rates, stancdaridized for age, race, and calengar tima. Analyses by
length of exposure, latency, age at first exposure, calendar year of first exposure,
and type of products were performad. The study confirmed that the vinyl chloride
workers experience of significant mortality excesses in angiocsarcoma (15 deaths),
cancer of the liver ana biljary tract (SMR = 641), and cancer of the brain and other
central nervous system (SMR = 180). In addition, the study also found a significant
mortality excess in emphysema/chronic obstructive pulmonary disease (COPD) (SMR =
178). On the other hand, the study did not find any excess in either respiratory
cancer or iymphatic and hematopoietic cancer. This study 2180 found an increase 1in
biliary tract cancers.
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Puimonary effects of polyvinyl chlioride dust exposure on compounding workers. - §3-0t
2840822

Ng. Tze Pin: Lee. Hock Siang: Low, Yong Meng; Phoon, War Hoong: Ng, Yuen Ling

JOURNAL NAME- SCAND. J. WDRK ENVIRON. HEALTH. vol. 17, no. 1, pp. E3-858 1981
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical., Serial AUTHOR
AFFILIATICON- Dep. Community, Occup. and Family Med., Natl. Univ. Singapore. Lower
Kent Ridge. 0511 Singapore LANGUAGE- English

Puimonary effects of Spirometry. chest radiography, environmental measurements. ana a
guestionnaire on respiratory symptoms were used to evaluate the effects of exposure
to polyvinyl chlorige (PVC) aust on 171 Chinese and Malay PVC compounding workers in
comparison with an unexposed reference group. Workers with high cumulative PVC gust
exposure had a lower forced expiratory volume in {1 s and forced vital capacity, and a
nigher prevalence of radiclogical profusion of smal) cpacities. Wheezing or chest
tightness was also significantly more frequent in this group. Unlike previous
studgies, the PVC compounding workers in this study were exposad to only negligible
amounts, 1f any. of vinyl chloride monomer or thermal degradation products of PVC
such as hvdrogen chleoride, phesgene, or chlorine. The conclusion was drawn that a low
arage of pmeumoconiosis and a small degree of lung function impairment is associated
with PVC cust exposure. Reversitble airways obstruction is also likely and warrants
further investigation.

A collaborative study of cancer incidence and mortality among vinyl chloride workers.
- g2-10 2800898

Simonato, L.: L'Abbe, K. A.: Ancersen, A.; Belli, S.: Comba. P.; Engholm, G.:
Ferro, G.: Hagmar, L.; Saraccy, R.; et a).

JDURNAL NAME- SCAND. J. WORK ENVIRON. HEALTH. vol. 17, ne. 3, pp. 159-169 1991
DDCUMENT TYPE- vournal article BIBLIOGRAPHIC LEVEL~ Analytical, Serial AUTHOR
AFFILIATION- Unit Anal. Epidemiol .., Int. Agency Res. Cancer. 15C Cours Albert-Thomas.

F-69372 Lyon Cedex 0B, France LANGUAGE- English

A large furopean multicentric cohort study has been coordinated by the International
Agency for Research on Cancer with the objectives of investigating the dose-response
relaticnship between liver cancer ang exposure to viny)l chloride ang assessing cancer
risk for sites other thanp the liver. A nearly threefold increase in liver cancer was
detected on the basis of 24 observed deaths and B.4 expected {(standaraized mortalirty
ratio 286, 95% confidence interval 1BB-425). The excess from liver cancer was clearty
related to t1me since first expasure, duration of employment, and estimated ranked
and gquantitative exposures. Other cancer sites investigated on the bas's of a priori
nypotheses were either nat in excess (lung) or apparently unrelated to the exposure
variables (bra'n and lymphoma).

Liver and biliary tract cancer among chemical workers. - 82-09 2774363

Bond, G. G.; MclLaren, E. A.,; Sapbel, F. L.: Bodmrer, K. M.: Lipps, 7. E.: Cook, R.
R.

JOURNAL NAME- AM. J. IND. MED. vel. 18, no. 1, pp. 18-24 1980 DOCUMENT TYPE~-
Journal Articie BIBLIOGRAPHIC LEVEL- Anatytical, Serial AUTHOR AFFILIATION- Dep.

Epigemic) ., Health and Environ. Sci., Dow Chem. Co., 1803 Build.. Midtand., MI 48674,
USA LANGUAGE- English

A recent cohort mortality stuay of male, hourly wave employees of a large Michigan
chemical production ang research facility nad found a greater than expected number of
deatths coded to liver and piliary tract cancer. In response, an additional
investigation was then undertaken to the 44 liver and biliary tract cancer deaths
observed between 1840 ang 1982, A rancom sample of subjects was selected from the
total cohort to serve as referents. Company work history records were used to
classify cases and referents by work area assignment and potential for exposure to 11
selected chemical agents which have been shown to produce cancer of the Tiver or
biliary passages in experimental animals. Statistically significant associations in
both positive and negative directions were found for several work areas within the
facility. A suggestive association was found for vinyl chloride monomer, based on
five cases with presumed exposure.
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Mortality and cancer morbidity in workers exposed to low levels of vinyl chloride

monomer at a polyvinyl chioride processing plant. -~ 82-09 2772927

Hagmar, L.:. Aakesson, B.: Nielsen. J.: Andersson. C.: Linden, K.: Attewell, R.;
Moeldler, T.

JOURNAL NAME- AM. J. IND. MED. vol. 17, ne. 5, pp. S53-B66 1990 ODOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Dep. Occup. Med, . University Hosp.. S-221 85 Lund. Sweden LANGUAGE- English

To study whether exposure to Jow tevels of vinyl chloride monomer (VCM) causes
increasad risk for cancer morbidity and deatn from 1schemic heart disease, a cohort
study was performed among 2.031 male wark@rs at a polyvinyl chioride (PVC)
processing plant wno had peen employed for at least 3 months during the period
1845-1980. An almost significantly increased total mortality was found. Deaths
caused by viclence or intoxication were significantly increased., but not deaths from
ischnemic heart disease. A significant increase in total cancer morbidity was
opserved. Respiratory cancers were significantly increased. Furthermore, Six brain
tumors (vs. 2.6 expected) were observed. Thys increase, however, was Nnot
significant. No liver hemangiosarcoma was observed.

Etheno adducts formed in DNA of vinyl chloride-exposed rats are highly persistent in
liver. - 82~08 2748514

Swenperg, J. A.; Fedtke, N.; Ciroussel. F.: Barbin, A.; Bartsch, H.

JOURNAL NAME- CARCINOGENESIS. vol. 13, no. &, pp. 727-728 1982 DOCUMENT TYPE~
Journal Article BIRLIOGRAPHIC LEVEL- anatlytical, Serial AUTHOR AFFILIATION-
Univ. North Carocolina, Chapel Hill, NC 27598, uUSA LANGUAGE- English

Preweanling rats were exposed to 600 p.p.m. (4 n/day) of the human carcinogen vinyl
chioridge for § days to determine the molecular dosimetry of DNA adducts in 1iver,
lung and kidney. 7-{2‘'-Oxocethyl)guanine (70£G) was the major DNA adduct detected,
representing similar to 98% of all adducts. N super(2),3-Ethencguanine { epsilon G)
and 3.N super(4)-etheno-2’'-deoxycytidine ( epsilon dC) were present at similar to 1%
of the 70EG concentration, while 1,N super({€l}-etheno-2’'-deaxyadenosine was present
in even lower concentrations. Liver had 3- to B-fold higher amounts of the DNA
adducts than lung and kideny. The persistence of all four adgucts was determined at
3, 7 and 14 days post-exposure. wWhereas 70EG had a t sub{4/2}) of similar to 62 h,
211 three ethenc adducts were highly persistent. After accounting for dilution due
to growtn-related cell proliferation, epsilon G had a t sub(1/2) of similar to 30
days. while epsilon dC and epsilon dA were not repaired. These data suggest that
these cyclic adgducts are poorly recognized by tivar DNA repair enzymes and have the
potential for accumuliation upon chronic exposure.

Expasure to vinyl! chlioride monomer: Results of a cohort study after a seven year
follow up. - §2-08 2747367

Laplanche, A.; Clavel-Chapelon, F.; Contassot, J.-C.: Lanouziere, C.

JOURNAL NAME- BR. u. IND. MED. vol. 49, no. 2, pp. 134-137 1892 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Seri1al AUTHOR AFFILIATION-
Oep. Biostat. Epidemicl., Inst. Gustave Roussy. Rue Camille Desmoulins, 94805

Viliejuif Cegex, France LANGUAGE- English

In 198C a prospective conort Study of exposed and non-exposed sSubjects was injtiated
in France by the Institut National de la Sante et de 1a Recharche Medicale (INSERM
U287) in collaboration with occupationa) physicians from the companies involved. The
aim was to evajuate the association between mortality and cancer morbidity and
occupational exposure to vinyl chloride monomer (VCM}. A total of 1100 subjects
exposed to VCM and 1100 nonexposed controls matched for age (to two years), plant.
and physician were followed up for seven years (828% and B202 personh years for
exposed subjects and controls respactively) for vitatl status and health ana
occupational state.

The persistence of sister-chromatid exchange freguencies in men becupationally
exposed to vinyl chloride monomer. -~ $2-07 2729818

Fucic, A.: Garaj-Vrhovac, V.; Dimitrovic, B.; Skara, M.

JOURMAL NAME- MUTAT. RES. vol. 281, no. 2, pp. 129-132 1992 DOCUMENT TYPE-
Journpal Articie ' BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Inst. Med. Res. and Occup. Health, Univ. Zagreb, Ksaverska c. 2, Zagreb, Croatia,
Yugoslavia LANGUAGE- English

LI56E81688 (Y4



14.

15.

1B6.

The persistence of sister-chromatiad exchange freguencies in a population
occupationally exposed tc the well known chemical mutagen vinyl chlioride monomer was
studied. ]t was shown that increased values of sister-chromatic exchange freguencies
were still present in the lymphocytes of workers who had nct peen exposed for 8-120
days and retired persons for 5-10 years after exposure. The poessible ability of
vinyl chloride monomer alkylating metapolites to cause long-lasting gamage of the
ONA molecule is discusseaq.

Activation of Ki-ras gene by point mutation in human liver angiosarcoma assoctiated
with vinyl chloride exposure., - 92-05 2690391

Marion, M.~-J.; Froment, 0.; Trepo, C.

JOURNAL NAME- MOL. CARCINQG. vol, 4, neo. €, pp. 450-454 1991 DQCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Hepatitis Res.., Inst. Natl. Sante et Rech. Med., Unite 271, 151 Cours Albert Thomas,
63424 Lyon Cedex 03, France LANGUAGE- English

Point mutations of c-ras genes were investigated in human angiosarcomas Of the )liver
associated with occupational exposure to vinyl chlorsde. DNA prepared from either
frozen or paraffin-embedded tissues was amplified by the polymerase chain reaction,
and putative point mutations at codons 12, 13, and 61 of c-Ha-ras, ¢-Ki~-ras, and
N-ras were analyzed by dot-blot hybridizaticon with allele-specific oligonuclieotices.
A G mulitiplied by C arrow right A multiplied by T transition in the second
nucleotide at codon 13 of the c-Ki-ras-2 gene was detected in 5 of € tumors. This
mutation 1s likely a conseguence of vinyl chlorige-DNA aaduct formation. It leads to
the substitution of glycine by aspartic acid in the resulting p21 protein. a
consistent amino aci1d substitution found so far in all types of human cancer
exhibiting a codon 13-mutated Ki-ras gene.

Lifetime (149-week) oral carcinogenicity study of vinyl chloride in rats. - 82-03
2660209
Til, H. P.: Faron, V. J.; Immel, H. R.

JOURNAL NAME- FODD CHEM. TODXICOL. vol, 29, no. 10, pp. T13-718 1891 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION~ TNQ Toxicol. and Nutr. Inst., P. 0. Box 360, 3700 AJ Zeist, Netherlands
LANGUAGE- English

A lTifetime (1489-wk) oral carcinogenicity study of vinyl chloride mcocnomer (VCM) was
carried out. Four groups of Wistar rats were used, each consisting of 100 males ang
100 females. except for the high-dase group, which comprised SO males and SO
females. VCM was administered by incorporating polyvinyl chioride powder with a nigh
content of VCM into the diet. The actual exposure levels of VCM were O (control),
0.014, 0.13 angd 1.3 mg VCM/kg body weight/day. Detailed histopathological

examination was restricted to the Yiver, In the final stage of the stugdy, the
mortality in the high-dose group was stightly nignher than in controls. A variety of
VCM-relatec liver lesions was foung in the high-dose group. The lesions included

increased incidences of liver-cel!l polymorphism, hepatic cysts., foci of cellular
alterat:on, necoplastic nodules, hepatocellular carcinomas anmd angiosarcomas.
Compared with controls, there were rrcreased incidences of hepatic foci of celiular
alteration in females of the mid-dose group and of basophilic foci of hepatocellular
alteration in females of both the Jow- and mid-cose groups.

Pathobiochemical response of tracheobronchial 1ymph nodes fellowing intratracheal
instillation of polyvinylchloride dust 1n rats. - 91-11 25883565

Agarwal, D. X.; Dogra, R. K. S.; Shanker, R.

JOURNAL NAME- ARCH. TDXICOL. vol. 65, no. €, pp. 510-517 1991 COCUMENT TYPE-
Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Ind. Toxicol. Res. Cent., Post Box 80, M, G, Marg, Lucknow-226 001, India
LANGUAGE- English

PVC dust, following a single intratracheal tnstillation (25 mg/rat), was
substantially cleared through the 1ymphatic circulation and progressively
accumulated in the tracheobronchial lymph nodes (TBLN) in a time-cependent manner
for up to 1 year. The tissue response in TBLN during 60-270C days post-instillation
of PVC dust was characterized by progressive increase in total organ fresh weight.
dry weight, DNA, RNA and protein contents, concurrent with the proliferation of
macrophages and hyperplasia of reticular cells. Active phagocytosis and enhanced
hydrolytic activity in TBLN was evident around 270 days post-instillation by the
appearance of PVC-laden macrophages near and within the dust foci, and increased
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activity of acia phosphatase, DNAse, RNAse and beta -glucuronicase.

vYinyl chioride-induced DNA adducts. II: Formation and persistence of

7-(2'-oxoethyl)guanine and N super(2),3-ethenoguanine in rat tissue DNA. - 91-10
2555478

Fedtke, N.; Boucheron, J. A.: Wwalker, V. £.: Swenberg, J. A.

JOURNAL NAME- CARCINOGENESIS. vol. 11, no. 8, pp. 1287-1292 1990 DOCUMENT
TYPE- Journal Articie BIBLIOGRAPHIC LEVEL- analytical, Seria) AUTHOR
AFFILIATION- Dep. Pathol.. Campus Box 7095. Univ. North Carclina, Chapel Hill, NC

27598, USa LANGUAGE- English

The formation and persistence of the DNA adducts 7-(2’'-oxoethyl)guanine (0OEG) and N
super(2),3-ethenoguanine (EG) were investigated in preweanling Sprague-~Dawley rats
exposed to vinyl chilorige (VC). The concentrations of OEG and EG were measured in
lTiver. lung, kidney, brain and spleen. HPLC with fluorescence cetection was used for
OEG detection, and gas chromatography-negative ion chemical jenizaticon mass
spectrometry was used for EG detection. In view of the slow 1o8s of EG and its high
efficiency for causing base-pair mismatch, the results suggest that EG may be an
important DNA adduct in VC-inpduced carcinogenesis.

Sister chromatid exchanges, proliferating ratas index, and micronuclei in
biomonitoring of internal exposure to vinyl chloride monomer im plastic industry
workers. - 81-07 2510890

Sinues, B.; Sanz, A ; Bermal)l, M. L.; Tres, A, Aleala, A.: Ltanuza, J.;
Ceballos, C.; Saenz, M. A.

JOURNAL NAME- TOXICOL. APPL. PHARMACOL. vol. 108, no. 1, pp. 37-45 1891

DOCUMENT TYPE- uournal Article BIBLIDGRAPHIC LEVEL- Analytical, Seria) AUTHOR
AFFILIATION- Dap. Pharmacel., Med. Sch., Univ. Zaragoza, Zaragoza, Spain LANGUAGE-
English

The freguency of micronucliei (MN}, sister chromatid exchange (SCEs), ang the
proliferating rate index in peripheral blood lymphocytes from 83 indivigduals were
measured. Fifty-tweo of the individuals were workers in the plastics industry where
thay were exposed to vimyl chloride monomar while the remaining 4t individuals
served as a control group. In our results, amn increase of SCEs and MN, as weill as
inhibiteg cell kinetics, was observed in the group of exposed warkers. 0f the tests
used, SCE was found to be the most sensitive endpoint for indicating a biological
response. MHowever, since methods for restricting the MN analysis to only cells at
risk (i.e., second generation interphase ceils) were NOt used, this Statement
requires verification.

Mutagenicity of viny! chloride in man: Comparison of chromosome aberrations with
micromucieus arkl sister-chromatid exchangas frequencies. - 91-07 2487586

Fucic. A.; Horvatr, D.; Dimitrovic, B.

JOURNAL NAME- MUTAT., RES. vol. 242, no. 4, pp. 2685-270 1980 DOCUMENT TYPE-
Journal Articte BIBLIDGRAPHIC LEVEL- Analytical, Seriatl AUTHOR AFFILIATIDN-

Inst. Med. Res. and Dccup. Health, Mose Pijade 158, Zagreb, Yugoslavia LANGUAGE -
English o

The mutagenic effacts on viny) chloride monomer in man were studied in the
Tymphocyte culture with 3 mathods: the chromosome aperration assay, the micronucieus
assay and the sister-chromatid exchange metrnod. Compared with control, values
“obtained by these tests are increased in workers occupationally expased to viny!l
chioride. In relation to non-smokers, smokers exposed to vinyl chipride show
significant increases in sister-chromatid exchange frsquencies. The problem of
correlating the results of the chromosome aberration assay with micronucleus and
sister-chromatid exchange frequencies is discussed.
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Tissue reaction to intraperitoneal polymer implants: Species difference and effects

of corticoid and doxorubicin., - 91-06 2491947

Christenson, L.. Aebischer, P.; McMillan, P.: Galletti, P. M.

JOURNAL NAME- J. BIOMED. MATER. RES. vol, 23, no. 7, pp. 706-718 1988 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHDR

AFFILIATION- Artif. Organ Lab., Brawn Univ., Provigence, RI 02912, USA LANGUAGE -
Englisn

The reaction tc pelyvinyl chlorige acrylic copolymer capsules implanted in the
peritoneal cavity of rats and mice was studred. Some animals received a slow release
aexamethasone pellet, others were pretreated with doxorubicin, in an attempt to
minimize the tissue reaction. The tissue reaction was significantly thicker in rats
than 1n mice at poth 2 and 6 weeks after 'mplantation. In rats. corticoics decreased
significantly the thickness cf tne reactive layer as compares to control at all time
points studied, but doxorubicin nad Nno effect. The tissue reacti1on in mice was not
significantly affected by corticoid treatment. In both species the thickness of the
tissue reaction did not increase significantly between 2 anc 6 weeks. At 3 days the
ttssue reaction consisted of an interrupted single layer of macrophages in mice,
whereas in rats the reaction consisted of two or three layers of macrophages and
polymorphonuclear cells.

Persistent 1iver dysfunction among workers at a vinyl chloride monomer

polymerization plant. - 91-03 2433426

Ho, S. F.. Phoon, W. H.: Gan, 5. L.; Chan. Y. X.

JOURNAL NAME- J. S0C. QCCUP. MED. vel. 41, no. 1, pp. 10-1€ 1991 DOCUMENT
TYPE- vournal Article BIBLIOGRAPHIC LEVEL- aAnalytical, Serial AUTHDR

AFFILIATICN- Dep. Ind. Health, Minist. Labour. Singapore, Rep. Singapore LANGUAGE -
English

Thirteen workers with persistent abrormaliti1es irn one ©or more liver function tests
(LFT) at a viny! chloride monomer {VCM) polymerization plant were investigated.
Twelve workers were found to have VCM-induceda liver dysfunction based on
circumstantial evidence. They were employec between 1871 anc 1982 when the VCM
levels ranged from 1 to 2% p.p.m. After 1982 when the environmental VCM levels were
controlled to below 1 p.p.m., no cases of VCM-induced liver dysfunct:ion were
detectec. 1n most cases, glutamic pyruvic transaminase was the earliest parameters
to be raised. The second most common parameter is serum gamma glutamyl
transpeptidase. The latent period rangedg from 1 to 13 years.

Epithelioid hemangioendothelioma of the liver following contact with viny)l chloride.

Recurrence after orthotopic liver transpliantation. - 81-03 2413211

Gelin, M. Van de Stadt. J.: Rickaert. F.: De Prez. C.: Levariet, M. ; Adler,
M. Lamiilliotte, J. P.

JOURNAL NAME- J. HEPATOL. vol. B, no. 1. pp. 98-106 19889 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Dep. Dig. Surg. and Gastroenterol., Hop. Erasme, 808 Route Lennik, B-1070 Bruxelles,

Belgium LANGUAGE- English

Majignant epithelioid hemangioendothelioma ©f the liver is a recently recagnized and
uncommon neoplasm of vascular origin. Few cases have been reported and the tresatment
remains therefore difficult to define. A relationship to oral contraceptive use has
baen suggested but NMo other toxic agents have been incriminated. We report here the
first case occurring after a close contact with vinyl chleride. Bacause of wide
hepatic destruction and serious portal hypertension with bleeding varices, the
patient underwent orthotopic liver transplantation. After 2 dissase-free interval of
20 months, he died from variceal hemorrhage and encephalopathy due to local tumor
recurrence with portal thrombosis. Nevertheless, orthotopitc liver transplantation
remains the only hope of salvage whan extensive liver destruction and
Jife-threatening complications are present.
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Rapid analysis of dibutyltin compounds and tricresyl phosphate in polyvinyl chloride
(PYC} by thin layer chromatography. - 91-01 2371232

8aba, 7T.; sasaki, S.

JOURNAL NAME- J. FOOD HYG. SOC. JAPAN. vol, 30, no. 4, pp. 321-323 1988
DOCUMENT TYPE- Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILTIATION- Dsaka City Inst. Publi¢c Health and Environ. Sci., 8-34, Tojo-cho,
Tennoji-ku, Osaka, Japan LANGLAGE -~ Japanese

A simple and rapid determination method of dibutyltin compounds and traicresyl
phosphate (TCP) contained in polyvinyl chloride (PVC) by thin layer chromatography
(TLC) was developed. Contents of dibutyltin compounds and TCP in PVC are limited to
lower than 50 ppm and 1,000 ppm, respectively, by the Fooa Sanitation Law of Japan.
Test solution for the proposed method was prepared as follows; 0.2 g of PVC sample
as dissolved in tetranhydrofuran (THF), and the polymer was precipitated by adding
ethanol at 10 times the THF veolume. The filtrate was evaporated to dryness, and the
residue was taken up in 1 ml of ethanol, and divided intoc halves. One half was used
for the analysis of dibutyltin compounds, and the other for the analysis of TCP,
after hydrolysis with potassium hydroxide. Detection limits of this method for
dibutylitin dichioride and TCP were SO ng ang 250 ng, respectively.

Cot mattress bjiodeterioration and SIDS. - 90-11 2353428
Richarason, B. A.

UOURNAL NAME- LANCET. vol. 335, no. BB8O, p. €70 1880 DGCUMENT TYPE- Journal
Article BIBLIOGRAPHIC LEVEL- Amalytical, Serial AUTHDR AFFILIATION- Penarth
Res. Int., P. 0. Box 142, St. Peter Port. Guernsey, Channel Islangs LANGUAGE -
English

50 Mattresses used in forty-five SIDS incidents were examired. A1l mattresses
contained Scopulariopsis brevicaulis, in the area beneath the 1nfant affected by
warmtn and perspiration. Incubated samples of the infected materials all generated
toxic trihydride gases. PVC coverings usually generate stibine {SobH sub(3)) from a
fire retargant aaditive, antimony trioxide, but also pnosphine (PH sub(3)) from the
phosphate plasticisers that are used when fire resistance is required. Infection by
S. brevicaulis) is not readily visible in PVC., The preferential development of this
fungus in cot mattresses should be attributed to the presence of nitrogen compounds
in the perspiration. The generation of arsine in this way has been recognized for
about 100 years. Phospine, arsine, and stibine are exceedingly toxic with threshold
limit values of O multiplied by 3, O multiplied by 5 and O multiplied by 1 ppm,
respectively.

1.N super(6)-Ethencadenosine formation, mutagenicity and murine tumor induction as
irdicators of the generation of an electrophilic epoxide metabolite of the closely

retated carcinogens ethyl carbamate (urethane) and vinyl carbamate. - 90-08
2293846
Leithauser, M. T.; Liem, A.: Stewart, B. C.: Miller, E. C.; Miller, u. A.

JOURNAL NAME- CARCINOGENESIS. vol. 11, no. 3, pp. 463-473 1980 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL~- Analytical, Seriatl AUTHOR AFFILIATION-
McAardie Lab. Cancer Res., Med. Sch., Univ. Wisconsin, Madison, WI S3706, USA
LANGUAGE- English .

Previous studies from this laboratory showed that vinyl carbamate {(VC} was much more
carcinogenic than ethyl carbamate (EC) and that both carbamates induced the same
spectrum of tumors in mice and rats. In the present studies, VC, but not EC, was
found to be Oxidized Dy 3-chioroperbenzoic acid to a derivative that reacted with
adenosine to form epsiion Ado. Far more of this etheno nucleoside was formed from VC
than from EC when these carbamates were metabolized by cofactor-fortified mouse
liver microsomes in the presence of adenosine. Sodium diethyldithiocarbamate
strongly inhibited thase microsomal reactions and the formation of epsilon Ado in
the hepatic RNA of mice administered either carbamate. The data from all these
studies are caonsistent with the proposal that VC spoxide is an ultimate
electrophilic and carcinogenic metabolite of EC and VT in the mouse.
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258. Nuclaeophilic selectivity as a determinant of carcinogenic potency (TD sub(50)) in
rodents: A comparison of mono- and bi-functional alkylating agents and vinyl
chloride metabolites. - 90-05 2224908

Barbin, A.; Bartsch, H.
JOURNAL NAME- MUTAT. RES. vol., 215, mo. 1, pp. 25-106 1989 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL-~ amalytical., Serial AUTHOR AFFILIATION-

Int. Agency Res. Cancer. 150 Cours Albert-Thomas, 69372 Lyon. Cedex O8, France
LANGUAGE~- English

Using publisheg cata, the carcinogenic potency (TD sub(S0)) in rodgents of a series

of monofunctrional alkylating agents, bifunctional antitumor drugs and the vinyl
chioride (VC) metabo) ites chloroethylene oxide (CEO) and chioroacetaldehyde (CAA)

was compared to their nucleophilic selectivity. A positive correlation between the

Tog of TD sub(50) estimates and the s values for a series of 14, mostly
monofunctional, alkylating agents was observed. This 1inear relationsnip aiso

includad 2 bifunctional chigroethylnitrosoureas, although their carcinogenic potency
was compared to their initial 7-/0 super(6)}-alkylguanine ratioc rather than their s
values. In agdition, the carcinogenic potency of 2 alkyl sulfates. which is mot yet
known accurately, may correlate with their nuclieophilic selectivity through the same

relationship. By contrast, 2 methyl halides and 5 bifunctional antitumor drugs
(nitrogen mustards and azyridinyl derivatives) dig not follow this linear

relationship: at symilar nucleopnilic selectivity, they were more potent carcinogens

than the above 18 alkylating agents; this may nhold true for CED ana CAA too,

although further carcinogenicity experiments are needed 0 calculate their precise

TD sub(50) values.

27. Occupational asthma due to unheated polyvinylchloride resin dust. - 80-0S5 2214782

Lee. H. S.: Yap. J.; wang, Y. T.; Lee, C. 5., Tan, K. T,; Poh, 5. C.
JOURNAL NAME- BR. J. IND. MED. vol. 46, no. 11, pp. 820-822 1989 DOCUMENT
TYPE- Journal article BIBLIOGRAPHIC LEVEL~ Analytical, Serial AUTHOR

AFFILIATION- Dep. Ind. Health, Minist. Labour, Singapore, Rep. Singapore LANGUAGE -

English

Polyvinylchloride (PVC) resins are widely used tn industry. Asthma due to the
thermal degradation proaucts of PVC are well documented. In this first case of
occupational asthma due to unheated PVC resin dust the patient was exposed to PVC

resin dust during the mixing of chemicals used for making plastic seals for bottle

caps.

28. Effects of vinyl chloride on liver function of exposed werkers, evaluated by

measuraments of plasma clearance of the super{38m)Tc-N-2, 4-dimethylacetanilido-imin-

odiacetate complex. - 80-04 2186157

Studniarek, M.; Durski, K,:; Linfecki, J.; Brykalski, D.; Poznanska, A.;

Gluszcz, M.

JOURNAL NAME- J. APPL. TOXICOL. vol. 9, no. 4, pp. 213-218 18898 DDCUMENT TYPE-
Jyournal Article BIBLIOGRAPHIC LEVEL~- Analytical, serial AUTHOR AFFILIATION-
Dep. Nucl. Med., Med. Acad., 82-216 Lodz, Czechoslowacka 8/10, Poland LANGUAGE -
English

In 77 males exposed occupationalfy to vinyl chloride (VC), the plasma clearance (C1)

of super(98m)Tc-N(2,4-dimethylacetanitido) iminodiacetate {*HEPIDA" compiex) was

determined. The results were juxtaposed with a scaled assessment of tiver parenchyma

performance based upon clinical examination and a series of biochemicel tests.
Detection of the diagnosable damage of 1iver parenchyma by means of the reduced

clearance was sensitive (90%) at the reasonable specificity of 74%. Probability of

excliusion of 1iver deamage in patients with the clearance above 240 m1/min 1.73/m
super(2) amounted to 92%. There was a significant correlation between degree of
exposure to VC and the fraquency of low clearance values. It appears that the

periodic determination of the super{39m)Tc-~-HEPIDA clearance in workers exposed to VC

allows the assessment of incipient liver damage and signals the need for
prophylactic measures.
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Small airways function in workers processing polyviny! chloride. - 90-03 2175111
Nielsen, J.; Faahraeus, C.; Bensryd, I.: Aakesson, 8. ; welinder, H.; Linden,
K.; Skerfving, S.

JOURNAL NAME=- INT. ARCH. DCCUP. ENVIRDN. HEALTH. vol. 81, no. 7. pp. 427-430C

1889 DOCUMENT TYPE- Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial
AUTHOR AFFILIATION- Dep. Occup. Med., Universi ity Hosp., $-22185%5 Lund, Sweden
LANGUAGE- English

In a polyvinyl chloride (PVC) processing plant, 20 workers empioyed as machine
attendants and calender operators, and thus exposea to PVC thermal cegradation
products (PTDP) and pnthatlic acid esters (PAE: up to 2 mg/m super(3)). were studied,
The control group was 18 unexposed workers, The exposed subjects had more symptoms
from eyes and Jpper airways than the controls, probadbly mainly associated with PTDP.
Two (10%) exposed workers had mild work-relatead asthma vs no control; five (25%) vs
one {5%) symptoms of unspecific bronchial hyperreactivity. 0One exposed subject had a
significantly raised level of IgG against phthalic anhydride., indicating that
sensitization can occur in PVC processing.

Central nervous system malformations in relation to two polyvinyl chloride
production facilitias. - 950-03 2186732

Rosenman, K. D.: Rizzo, J. E.; Conomos, M. G.; Halpin, G. J.
JOURNAL NAME- ARCH. ENVIRON. HEALTH. vel. 44, no. S5, pp. 279-282 1889 DOCUMENT
TYPE- Journal Article BIBLICGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Michigan State Univ., Dep. Med., B338 Clin. Cent., East Lansing, MI
48824, Usa LANGUAGE- Engish

A mogified case-contral study was conducted for selected birth defects that occurred
among residents who lived in areas that surrounded two vinyl chioride polymerization
facilities in New Jersey. 0Odas ratios for central nervous system defects decreased
as the distance the mother’s residences were located from the facilities increased.
Higher odds ratios for central nervous system birth defects were found in the areas
around the plant that had higher vinyl chloride emissions. None of the adds ratias,
however, were statistically significant. The differences in concentrations of
emissions from the different plants may contribute to the discrepancies reported in
previous studies wherein the risk of environmental exposure to vinyl chloride was
assessed.

Comparison of potency of human carcinogens: Vinyl! chloride, chloromethylmethyl ether
arnd bis(chloromethyl )ether. - 50-02 2134728

van Duuren, B. L.

JOURNAL NAME- ENVIRON. RES. vol. 48, no. 2. pp. 143~151 1989 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- anmalytical, Seriatl AUTHOR AFFILIATION-
Lab. Org. Chem. and Carcinog., Inst. Environ. Med.., New York Univ. Med. Cent., New
York, NY 10016, USA LANGUAGE-~ English

The alpha -chlorcether carcinogen chloromethyimethyl ether (CME) and itS impurity
pis{chloromethyl)ether (BCME) are direct-acting alkylating agents. vinyl chloride
{v€) is an indirect-acting carcinogen but its accepted carcinogenic intermediate,
chloroethylene oxide, i1s also an alpha -chlorcether. Both CME-BCME and VC have been
in industrial Juse since about 1850. They were selected for comparison of potency as
human carcinogens using numerous epidemiologic reports. There were 115 deaths due to
angiosarcoma of the !iver among several hundgred thousand VC-exposed workers on the
basis of reports from 10 countries during 1955 and 1984. Reports from five countries
citad a total of 87 respiratory cancer deaths among only 3024 CME-BCME-exposed
workers, If 2 recent court settlement in the United States is taken into account,
the number of respiratory cancer deaths due to CME-BCME rises to 117.

Update to vinyl chloride mortality study. - 80-01 2110050

Danhar, wW. S.; Bond, G. G.; McLaren, E. A.; Sabel, F. L.; Lipps, T. E.; Cook, R.
R.
JOURNAL NAME- J. OCCUP. MED. vol. 30, no. 8, pp. 648-649 1988 DOCUMENT TYPE-

Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION- Dow

Chemical Co., Epicdemiol. Health and Environ, Sci., 1803 Build., Midland, MI 48674,
USA LANGUAGE- Eng!ish

NO-ABSTRACT
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Disposition of acetone, methyl ethyl ketone and cyciohaxanone in acute poisoning. -
89-12 2086992

Sakata, M.: Kikuchi, J.; Haga, M. ; Ishiyama, N.: Maeca, T.: Ise, T.: Hikita,
N.

JOURNAL NAME- J. TOXICOL.: CLIN. TOXICOL. vol. 27, no. 1-2, pp. 87-77 19889
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL~ Anaiytical, Serial AUTHOR
AFFILIATION- Fac. Pharm. Sci., Higashi-Nippon-Gakuen Univ., Tobetsu, Ishikari

061-02, Japan LANGUAGE- English

A case of coma due to the drinking of a liguid cement for polyvinyl chloride resin,
containing acetona, methyl athyl ketone, cyclohexanone and polyvinvl chioride is
described. The patient aiso simultaneously ingested the alconholic beverage, sake.
After gastric tavage, plasma exchanges and direct hemoperfusions, the patient
recoverec. The concentrations of these chemicals in plasma and urine were analyzed
at various time intervals to estimate the clearance. The elimination half lives for
acetone ang methyl ethyl ketone were 18 hours and 10 hours, respectively. Although
cyclohexanone made up the largest component in the solvents, the blood level was
extremely low and a large amount of cycionexancol, a metabclite of cycighexarone was
detected in the btood and urine.

Cohort and case-control analyses of workers exposed to viny)l chloride: An update. -
88-09 2032644

Wu, weiai: Steenland. K.: Brown, D.: Wells, V.; Jones,
Halperin, W.

. Schulte, P, ;

JOURNAL NAME- J. OCCUP. MED. vol. 3%, no. 6, pp. 518-523 1989 DOCUMENT TYPE=-
Journal Article BIBLIOGRAPHIC LEVEL- Analytica?l, Serial AUTHOR AFFILIATION-
NIOSH, Industrywide Stud. Branch, Robert A, Taft Lab., Cincinnati, OH 45226-1998,
USA LANGUAGE- Englisn

The mortality in a cohort of workers at a vinyl chloride polymerization plant has
peen updated, extending the period of observation from 1874 to 1986. Workers may
have been exposed to vinyl chlorigde monomer and/or polyvinyl chloride dust, or may
have had no exposure to either substance. Seventy-Six percent of the work force
worked m jobs with potential exposure to vinyl chioride monomer. Among the total
cohort, statistically significant excess risks were observed for liver, lung, and
brain cancer. For the subcohort of workers exposed to vinyl chloride monomer, the
standardized mortality ratio (SMR) for 1iver cancer was 333. There were no
significant excesses of either brain or Jung cancer. To investigate dose response,
nested case-control studies for liver, brain, and lung cancer were congucted among
the total cohort (including the nonexposed).

Immunochemical profiles of workers differing in the degree of occupational expasure
to vinyl chioride. - 89-05 1948057

Bencke, V.: Wagner, V.; Wagnerova, M.; Batora. J.; Hrebacka, u.

JOURNAL NAME- J., HYG. EPIDEMIOL. MICROBIOL. IMMUNOL. vol. 32, nc. 4, pp. 375-38B4
1988 DOCUMENT TYPE- Journail Article BIBLIDGRAPHIC LEVEL- Analytical, Serial
AUTHOR AFFILIATION- Postgrad. Sch. Med. and Pharm., Ruska 85, 100 05 Praha 10,
Czechoslovakia LANGUAGE~- English

The immunobiochemical studies were conducted in 98 production workers engaged in
polyvinyl chloride manufacture from ethylene (group A workers) and in vinyl chloride
workers from a chemical plant employing classic production technology from acetylene
(group B workers). All workers weare axamined for serum concentration of
immunogiocbulins IpG, IgA and IgM and acute reactants lysozyme (LYS), transferrin
(TRF}, ceruloplasmin (CPL), alphna-t-antitrypsin (A1AT), alpha-2-macroglobulin (A2M)
and orosomucoid (ORO). Group A worked in conditions meeting the MAC 10 mg VC
multiplied by m super(-3} comparing with group B workers had elevated levels cof IgG
IgA and IgM. Group 8 workers differed from group A workers by exhibiting
significantly elevated levels of A1AT, and CPL.
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Carcinogenicity of vinyl chloride in Sprague-Dawley rats after prenatal and
postnatal exposure. - 88-03 1801413

Maltoni, C.; Cotti, G. EDITOR- Maltoni, C.; Selikeff, I. J.

JOURNAL NAME- ANN. N, Y. ACAD. SCI. vol. S34, pp. 145-158 1988 OOCUMENTY TY¥PE-
Book Monograpn MONOGRAPH TITLE- LIVING IN A CHEMICAL WORLD: OCCUPATIONAL AND
ENVIRONMENTAL SIGNIFICANCE OF INDUSTRIAL CARCINOGENS. BIBLIOGRAPHIC LEVEL~
Analytical, Monographic, Serial AUTHOR AFFILIATION- Inst. Oncol. "F. Addarii®,
Bologna, ltaly LITERARY INDICATOR(S)- K CONFERENCE DATE- 6-10 Oct 1985
CONFERENCE TITLE- International Conference on Living in a Chemical World:
Occupational and Environmentat Significance of Industrial Carcinogens CONFERENCE
LOCATION- Bologna (Italy) LANGUAGE- English

Vinyl chloride was administered by inhalation, 7 hours dgaily, 5 days weekly, at
concentrations of 2800 and O ppm, to Sprague-Dawley rats. The treatment was started
on i13-week-old pbreeders and male and female offspring (12-day embryos). The breeders
and part of the offspring were exposed for 104 weeks: the other part of the
offspring was exposed for 15 weeks only. Under the experimental conditions, vinyl
chleoride caused an exceptionally high incidence of brain neuroblastomas, 1iver
angiosarcomas, and hepatocarcinomas. The age at start and/or length of treatment may
affect the onset of these tumors in different ways.

Factors of humoral resistance in workers exposed to vinyl chioride with a view to
smoking habits. - 89-0t 1875276

wWagnerova, M. ; wagner, V.: Znajemska, S.: Hrebacka, J.
JOURNAL NAME- J. HYG. EPJIDEMIOL. MICROBIOL. IMMUNOL. vel. 32, no. 3, pp. 265-272
1988 DOCUMENT TYPE- Journal Article B8IBLIOGRAPHIC LEVEL- Analytical, Serial

AUTHOR AFFILIATION- Immunol. KHS, Dittrichova 17, 120 Q7 Prague 2, Czechoslovakia
LANGUAGE- English

Serum samples were assayed 1n 110 workers (59 smokers and 51 non-smokers) at a PVC
manufacturing factory. Non-smokers had higher levels of immunoglobulins (IgG, IgA,
IgM), while in smokers there was an increase in IgM only. Lysozyme levels {LYS) were
elevated in all exposed subjects, but there was a decrease in the tota) protein (TP}
content. Alpha-2-macrogiabulin (A2M} and orosomucoid (ORD) were elevated in exposed
workers. A significant increase was found in ceruloplasmin (CPL), with smokers
having higher levels than non-smokers,

Human male exposure to vinyl chloride and passibie teratogenic and mutagenic risks:
A review. - 8%-01 18681269

uzych, L.
JOURNAL NAME- HUM., TOXICOL. vel. 7, no. 6, pp. 517-527 1988 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION- 103

Canterpbury Or., Wallingford, PA 18086, USA LANGUAGE- English

Data suggest that the exposure of human males to vinyl chloride in the workplace,
and elsewhere, may be associated with various chromosomal aberrations in lymphocytes
and sister chromatid exchanges. Paternal exposure to vinyl ¢hioride may be
associated with adverse effects on pregnancy and possibly spermatic alterations.
This review is intended to examine critically selected, available data comcerning
paternal exposure to vinyl chloride angd poessible reproductive related risks.

Hapatocarcinogens induce gene mutations in rats in fibroblast-liike cells from a
subcutanecus gramulation tissus. - 88-12 1845479

Maier, P.; Schawalder, H. P.

JOURNAL NAME- CARCINOGENESIS. vol. 9, no. 8, pp. 1363-1368 1988 DOCUMENT TYPE~-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Inst. Toxicol., Swiss Fed. Inst. Technot., CH-BG03 Schwerzenbach, Switzarland
LANGUAGE- English

Gene-mutations at the 6-thioguanine locus, in fibroblast 1ike-cells proliiferating on
the inside of rat subcutaneous air pouches were analysed. Target cells were axposed
directly by injection into the air pouch., or systemically by oral or intraperitoneal
administration to three hepatocarcinogens aflatoxin B sub(1), 2-acetylaminofluorene
(2~AAF) and vinylchioride. Ethyinitrosourea (ENU) was used as a positive control,
and 2-aminofluorene t¢ characterize the pharmacokinetic behaviour of 2-AAF. wWhen
agministered directly, all chemicals except 2-AAF induced a dose-depencent increase
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in gane-mutation frequencies. 2-AAF was mutagenic after oral adminmistration. The
highest inducible mutation frequencies with thne hepatacarcinogens were B8 to 10 times
the spontaneocus mutation frequency, but only similar to 10% of that found with ENU.

Effects of exposure to vinyl chloride. An assessmant of the evidence. - 88-09
1788015

Doll, R,

JOURNAL NAME- SCAND. J. WORK ENVIRON, HEALTH. voel. 14, no. 2, pp. 61-78 1988

DOCUMENT TYPE=- uJournal Articie BIBLIOGRAPHIC LEVEL- Anatytical, Serial AUTHOR
AFFILIATION- Imperial Cancer Res. Fund, Univ. Dxford, Gibson Build., Raacliffe
Infirm., Dxford 0X2 BHE, UK LANGUAGE- Erngtlish

This paper reviews the possible effects of vinyl chloride on the mortality of
occupational ly exposed men and the carcinogenic effects that mignhnt be observecd in
the general peopuiation as a result of enviranmental pallution with viny! chlorice.
The data permit two conclusions. First, men occupationally exposed to vinyl chloride
have experienced a specific hazard of angicsarcoma of the liver. Second. any other
occupational hazards that may have existed nave been small, No positive evidence of
a hazard of amy nornmalignant cisease or nay type ©f cancer other than angiosarcoma
of the liver has been founa except possibly for a small nazard of 1ung cancer when
expasure was heavy,

Increasing evidence of the rise of cancer in workers exposed to vinylchloride. -
88-07 1753809

Smulevich, V. B.; Fedotova, I. V,; Filatova, V. 5.
JOURNAL NAME- BR. J. IND. MED. vel. 45, no. 2, pp. 82-97 1988 DOCUMENT TYPE-
Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

All-Union Cancer Res. Cent.. AMS USSR, Moscow, USSR LANGUAGE~ Englishn

The results of a cancer mortality study among workers employed in the production of
vinylchloride and potyvinylchlioride betweern 1938 and 1877 suggest a significant
increase in deaths from malignancies of the lymphatic and haemopcietic tissues.
Mortality for tumours of the digestive organs, respiratory system, bone and
connective tissues, brain, and sSkin are also greater than in the general population.
There were no registered cases of liver amgiosarcoma in the study cohort durimng the
follow up period. The risk of cancer was nighest among the workers exposed to
concentrations of VC of 300 mg/m super(3) and more who had worked at the plant for
15 to 18 vears. The relatively high number of leukaemias and lymphomas in the stugdy
group ang the absence of liver angiosarcomas propbably reflects specific carcinogenic
action of gifferent doses of vinylchloride.

Exposure to vinyl chloride monomer: Report on a cohort study. - B8-05 1717488
Laplanche, A.; Clavel, F.; Contassot, J.-C.: Lanouziere, C.

JOURNAL NAME- BR. J. IND. MED. vol. 44, no. 10, pp. 711~715 1987 DOCUMENT
TYPE- Journa) Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Dep. Stat. Med., 39500 Tavaux. France LANGUAGE~ English

In 1980 a prospective exposed/non-exposed conhort study was initiated in France by
the Institut National de 1a Sante et de la Recherche Medicale (INSERM U 287) to
evaiuate the association petween mortality and cancer morbidity and occupational
exposure to vinyl chloride monomer (VCM). Eighteen (1 multiplied by &%) and 15 (1
multipl jed by 4%) cases of cancer were reported among exposed and non-exposed
subjects. respectively (NS). One case of angiosarcoma of the liver occurred among
the exposed group; six cases of lung cancer occurred among exposed subjects and two
among non-exposed subjects (NS)}. The percentage of diseases of the circulatory
system was higher in the exposed group than in the non-axpeosed group: this
difference was explained mainly by the high incidence of Raynaud's disease. The
percentages of ciseases of the respiratory system did not differ between the two
groups .
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43. Migration of an organo-tin stabitizer from polyvinyl chloride film to food and food
simulating liguids. - 88-02 1653730

Schwope, A. D.: Til11, D. E.; Epntholt, D. J.: Sidman, K. R.: Whelan, R. H.;
Schwartz, P. S.; Reid, R, C,

JOURNAL NAME- DTSCH. LEBENSM.-RUNDSCH. vol., B2, no. 9, pp. 277-282 1986
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- anmalytical, Seriail AUTHOR

AFFILIATION- Arthur D. Little, Inc., Acorn Park, Cambridge, MA 02140, USA
LANGUAGE- English

The migration of the organc-~tin stabilizer di(n-octyl) ttn §,5'-bis (iscoctylimercap-
toacatate} from polyvinyl chioride (PVC) ta foods and food simulating )iquids (FSL)
was measured. The stabvilizer was radiolabeled and blended to an initiat
concentration of about 1.8 weight percent. The FSL studied were water, 3% acetic
acyd, 100, SO and 8% ethanel, corn oil, and n-heptane. The temperature was 49 degree
C. Foodas included milk, cola, wine, whiskey, margarine, mayonnaisa, and cheese.
Except for the semisolid foods, migration was continuous with no ingication of
cessation.

44. Early detection and signs of hepatoangiosarcoma among vinyl chioride workers. -
87-11 1812257

Sugita, M.: Masuda, Y.: Tsuchiya, K.
JOURNAL NAME- AM. J. IND. MED. vol. 10, no. 4. pp. 411-417 1986 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Anatytical, Serial AUTHOR AFFILIATION-

Dep. Public Health, Sch. Med., Tokai Univ., Boseirdai, Isehara-shi, Kanagawa-ken
258-141, Japan LANGUAGE- Englisn

Health examinations of 108 workers axposed to vinyl chloride monomer (VCM) at a
Japanese chemical plant were carried out in 1879. Examinations assessed data on age,
height, weight, obesity index, sake consumption. VOCM exposure concentration, latent
period, cumulative exposure, ICG (ingocyano green test), serum bilirubin, GOT
(glutamic oxaloacetic transaminase), GPT (glutamic pyruvic transaminase), A1-P
(21kal ine phosphatase), GGT({ gamma -glutamy! transpeptidase). ZTT (zinc turbidity
test), LDH (lactate denyarogenase), cholestercl, TTT (1hymo) turdbidity test), A/G
(albumin globulin ratic), and thrombocytes. Variation in VCM exposure did not affect
tests of pigment excration from the liver, such as ICG; thrombocytes:; and enzyme
activity (such as GPT); nor bilirubin or flocculation reaction in serum.

45. Respiratory effects of work in ratail stores: ll1. Respiratory symptoms. - B87-10
1591794
wegman, D. H.; Eisen, E. A.; Smith, T. J.; Greaves. I. A.; Fine, L. J.
JOURNAL NAME- SCAND. J. WORK ENVIRON. MEALTH. vol., 138, no. 3, pp. 209-212 1987

ODOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Sch. Public Healtnh, Univ. California, Los Angeles, CA 80024, USA
LANGUAGE- English

This study examined the relationships between the prevalence of respiratory tract
symptoms and estimates of environmmental exposures in retai)l food stores, in
particular exposures to emissions from the cutting of poiyvinyl ¢hloride wrap. When
respiratory symptoms were compared with a measure of cumulative exposure, there was
evidence that the prevalence of-symptoms of episodic airway narrowing was higher for
workers who had been exposed directly or indirectly to meat wrapping operations
ingependent of significant association of these symptoms with alitaergic or asthmatic
history. Whather this finding reflects a nonspecific irritant effect or allergic
sensitization cannot be determined from these data. No single substance present in

— the work environment studied has, as, yet, been identified as associated with these
effacts.

46. The vinyl chloride-derived nuciecside, N super(2),3-ethenoguanosine, is a highly
efficient mutagen in transcription. - 87-08 1555315

Singer, B.; Spengler, 5. J.: Chavez, F.; Kusmierek, J. T.
JOURNAL NAME- CARCINOGENESIS. vol. 8, no. 5, pp. 745-747 1887 DOCUMENT TYPE-
Journal Article SBIBRLIOGRAPHIC LEVEL- Analytical, Seria}l AUTHOR AFFILIATION-

Donner Lap., Lawrence Berkaley Lab., Univ. California, Berkeley, CA 94720, USA
LANGUAGE- English

N super(2),3-Ethenoguanine (N super(2).3- epsilon G) was recently identified in the
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liver of vinyl chloride-exposed rats. The authors have now synthesized the
nucleoside and the 5'-adiphospnate which was copolymerized with CDP. The
deoxypolynucleatide complement, synthesized by AMV reversed transcriptase contained,
in aggition to dG, dC and dT. The total pyrimidine content was approximately
egquivalent to the N supaer(2),3- epsilon G content of the template. Incorporation of
dC is neither iethal nor mutagenic., while d7 incorporat on represents a mutagenic
event, occurring with similar to 10% freguency. N super(2).3- epsilon G multiplied
by dT base pairs can hav™ two hydrogen bonds with minimal helical distortion, as is
aiso the case for N super{(2},3- epsilon G. C base pairs. N super(2).3- epsilon G is
the only derivative formed in vivo by the human carcinogen, vinyl chloride, that can
be shown to have a high probabiiity aof causing transitions which could initiate
malignant transformation.

Htilization of 1, N super(6)-etheno-2‘-deoxyadanosine 5’/-triphosphate during DNA
synthesis on natural templates, catalyzed by DNA polymerase 1 of Escherichia coli).
- 87-07 1537947

Revich, G. G.; Beattie, K. L.
JOURNAL NAME- CARCINOGENESIS. vol. 7, no. 8, pp. 1569-1576 1886 DDCUMENT TYPE-
Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

verna and Marrs MclLean Dep. Biochem., Baylor Col1. Mad., Houston, TX 77030, USA
LANGUAGE- English

To test whether vinyl chloriygde-isnduced mutagenesis might involve ambiguous base
pairing of 1 N super{(Bl}-etheno-adenine ( epsiion A) during DNA synthesis, the
authors examyned the base pairing potential of epsilon dATP aguring ONA synthesis
catatyzed by Escherichya coli) DNA polymerase 1. Despite the fact that the ethenc
bridge completely blocks normal watson-Crick pairing of epsilon A with T, we
observed that epsilon GATP could substitute for dATP during primer elongation
(althougnh inefficiently). In addition, detectable substiturion of epsilon dATP for
dGTP and dCTP occurred, indicating that epsilon A exhibits ambiguous base pairing
praopaerties. The relative ease nf epsilon dAMP incorporation {opposite template T, C
and G) appeared to vary considerabty at different positions along the template.

In vitro studies on the metabolism and covalent binding of ( super(14)C)1,1-dichlor-
oethylene by mouse liver, kidney and lung. - 87-07 1837899

Okine, L. K.; Gram, T. E.
JOURNAL NAME- BIOCHEM. PHARMACOL. val. 3%, no. 16, pp. 2789-279% 1986 DOCUMENT
TYPE~- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Natl. Cancer Inst., Natl. Inst. Health, Build. 37. Rm. 5B-22, Bethesda,
MD 20892, uSa LANGUAGE~- English

The metabol ism ang caovalent binding of 1,1-dichliore(1,2- super(i14)Clethylene (DCE)
to subcellular fractions of liver, kidney and lung of CS57BL/6N mice have been
investigated n vitro. Covalent binding was NADPH- and cytochrome P-450-dependent.
The microsomal fraction bound more radiolabel than any other supcelluliar fractiaon,
and the levels of covalent binging in cell fractions correlated well with their
cytochrome P-450 content. Covalent binding by mouse liver and lung microsomes also
reflected their cytochrome P-450 content. However, although mouse kidmey microsomes
contained twice as much total cytochrome P=-450 as the lung, no detectaple covalent
binding of DCE-derived radicactivity occurred in kidney. Omission of NADPH, nheat
inactivation of microsomes, carbon monoxide, addition of SKF-525A, piperonyl
butoxide or reduced glutathione (GSH), all inhibited (40-90%) covalent binding of
radiolabel to liver and lung microsomes.

A scientific basis for the risk assessment of vinyl chloride. - 87-07 1530781

Swaen, G. M, H.; de Hollander, 4. E. M. ; Kroes, R.; dern Engelse. L.; Mulder, G.
J.; Verbeek, A. L. M.; verschuuren, H. G.; VYogel, E. W.; van ger Wielen, a. W,
JOURNAL NAME- REGUL. TOXICOL. PHARMACOL . vol. 7, no. 1, pp. 120-127 1987

DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Amalytical, Serial AUTHOR
AFFILIATION- Dep. Occup. Med., Univ. Limburg, P. 0. Box 616, 6200 MD Maastricht,
Nether)ands LITERARY INDICATOR(S)- O LANGUAGE- English

1n July 1984 the Minister of Weifare, Public Health and Culture, representing the
Dutch government, sent a request to the Health Council of The Netherlands to advise
on the health risks presented by envirormental exposure to severa! carcinogenic
substances. One of these substances was vinyl chioride (VC). On the basis of a
working document prepared by the National Institute of Public Heatth and
Environmental Hygiene, a committee of the Health Council of The Netherlands prepared
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a raport concerning a health risk assessment of VC which was published in May 1986.
A éhort review is presented of the available data and the considerations that formed
the basis for the risk assessment of the carcinogenicity of VC to humans. The advige
was pased mainly on human data from epidemiological studies of workers
cccupational ly exposed to VC. The commiyttee concludes that continuous exposure to
0.00t mg/m super{(3) VC corresponds to an additional cancer mortality risk of 10
super{-c) par lifetime. The Dutch govermment considers thi1s additional risk to the
general population to be acceptable.

Quantitative histochemistry of benzaldehyde dehydrogenase in hepatocellular

carcinomas of viny! chioride-treated rats. - 87-01 1423511

Chieco, P.; Normanni, P.; Moslen, M. T.: Maltoni, C.

JOURNAL NAME- J. HISTOCHEM. CYTOCHEM. val, 34, no. 2, pp. 151-158 1986
DOCUMENT TYPE- Journal article BIBLIOGRAPHIC LEVEL- Analytical. Serial AUTHOR

AFFILIATIDN- Chem. Pathol. Lapb., Dep. Pathol., Univ. Texas Med. Branch, Galveston,
TX 77550, USA LANGUAGE- Engl ish

Hepatocarcinogenesis 1n rats treated with several chemicals is associated with
changes in aldehyde dehydrogeriase (AIDH)} activity, particularly neterogensous
expression of a "tumer specific" phenotype that is very active with aromatic
aldenydes, e.g., benzaldehyde (Bz). Objectives of this study were first, to
determime if }liver cancers in vinyl chloride-treated rats also expressed this AIDH
phenotype, angd second, to quantitate the NAD- ancd NADP-dependent AIDH activity for
the supstrates Bz and acetaldehyde (Ac) in the cancers and surrounding tissue. A1}
five carcinomas had heterogenecus staining of NADP- and NAD-dependent Bz0DH and AcDH
activity., with ciusters of very high-activity cells. More neoplastic celis had high

BzDH than high AcDH activity. Only BzDH-NADP was localized predominantly to the
carcinoma.

Two stages of cancerogenesis induced by implantation of foreign objects. - 86-12
1408189

Moyzhess, T. G.; Vasilyev, Yu. M.

JOURNAL NAME- BYULL. EXP. BIOL. MED. vel. 101, no. 5. pp. 604-605 1986
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Al1-Union Cancer Res. Cent., Acac. Med. Sci. USSR, Moscow. USSR
LANGUAGE- Russian

Repiacement of non-perforated polyvinylchlorige films 3.5 months after implantation
to CBA mice by perforated polyvinylchloride films or by millipore filters with .45
mu m pores led toc the development of sarcoma at the site of implantation in 37.0 and
21.4% of cases, respectively. The implantation of only perforated films jet to the
development of sarcoma in 6.9% of cases; the implantation of filters failed to
induce tumour growtn. The latent period of tumour cdevelopment can be divided intc
two stages. The first stage occurs in the presence of non-perforated film; the
second stage ensues in the presance of rnon-cancerogenic fiitms. Complete removal of
films € months after 'mplantation prevented tumour development. Non-perforated films
serve as initiating agents; non-canceropenic films act as protectors.

Phthalate ester exposure-air levels and health of workers processing
polyvinylchloride. - B&-12 1407488

Nietsen, J.; Aakesson, B.; Skerfving, S.

JOURNAL NAME- AM. IND. HYG. ASSOC. J. vol. 46, no. 11, pp. 643~647 1985
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Dep. Occup. Med., University Hosp., $-221 85 Lund, Sweden LANGUAGE -~
English

Exposure to phthalic acid esters (PAE: mainly di-(2~ethylhexyl), diisocdecyl and
butylbenzyl phthalates) of workers in a polyvinyl chloride processing industry
ranged from 0.02 to 2 mg/m super(3) in different job categories. The workers
excreted slightly but significantiy higher levels of PAE metabolites in urine than
controls. In 54 workers studied ¢linically, there were no indications of peripheral
nerve or respiratory system effects. Some biochamical tests were aprormal; thase
should be studied further.

>
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Statistical modeling of animal bicassay data with variable dosing regimens:
Example~-vinyl chioride. - 86~10 1372833

Brown, K. G.: Hoel, 0. G.
JOURNAL NAME- RISK ANAL. vol, €, no. 2, pp. 155-166 1983 DOCUMENT TYPE-
Journal Article BIBLIDGRAPHIC LEVEL- Amalytical, serial AUTHOR AFFILIATION-

Res. Triangle Inst.. P. 0. Box 12184, Research Triamgle Parx, NC 27709, USA
LANGUAGE- English

C156EDLBHE QYA

The authors consiger animal bioassay experiments with variacle dosing regimens 1n
wnich groups of animals are dosed beginning at different ages and for varying
durations. Two response models are discussed and applied tC cata from an experiment
on vinyl chloride exposure of F-344 rats, BSGC3F1 andg Swiss CD-1 mice, and Syrian
Golgern hamsters. A mult:stage model s used tO estimate the dose effect on the
orgered stages of tumor ceveliopment. The data for all endpoints Bnd species/strains
examined consistently indicate a predominant effect on the ‘i1rst stage, suggesting
vipy) chlgride is primarily 8 tumor initiator. This is cons:stent with evidance from
two-stage experiments on this chemical. The seconc response modgel adjusts for
survival nenparametrically. It is used to test for an age d:*ference in
susceptibility, to evaluate alternative exposure durations. and to compare the
effactiveness of alternative dosing regimens for detecting carcinogenicity.

The value of some cytoenzymochemical investigations of the leukocytes and platelets
in estimating the effects of occupational exposure to benzene, vinyl chloride and
carbon disulphide. - 86-10 1354880

Micu, D.: Mihailescu, E.; Vilau, C.; Tarpa, A.: Chirecu. V. Zgoanta, C.
JOURNAL NAME- REV. ROUM. MED., MED. INTERNE. vol. 23, no. 2. pp. 115«120 198%
DOCUMENT TYPE~ Journal Article BIBLIOGRAPHIC LEVEL- Analvz:ical, Serial

LANGUAGE- English

Cytoenzymochemical investigations were performed on the leukocytes and platelets
from 2,782 workers occupationally exposed to benzene, vinyl chloride or carbon
disulphide, in view of detecting the eventua) occurrence of cytometabolic disorders
inguced by these chemical substances, The results obtained gemonstrate the utility
of such tests for an early detrection of some metabolic disoraers of the
endclymphocytic proteins, carbohydrates or lipids. in view 0f preventing the
occurrence of more severe pathologic consequences.

Application of the “filter model® to a risk assessment for vinyl chioride. - 86-07
1246050

O1son, C. S.: Schaeffer, D. J.
JOURNAL NAME- J. TOXICOL. ENVIRON. HEALTH. vol. 17, ne. 1, op. 1-22 1986
DOCUMENT TYPE- Journal Article BIBLIQGRAPHIC LEVEL- Analytical, Sertal AUTHOR

AFFILIATIDN- CERL (EN}. P. 0. Box 4005, Champaign, IL €1820. uUSa LANGUAGE- Englisn

The filter model was used tp estimate thresholds for the inguction of cancer from
many dose-response sets for inhalation and ingeastion exposure to vinyl chloride for
rat and inhalation exposure for mouse. Estimates for a variety of end-point
combinatiens were log-normally distributed over about 2 decaoes from about 1 to 100
ppm for inhalation exposure to rat and 0.1 to 30 ppm for mouse. When the data 1s
transformed to “dose” (milligrams per kilogram body weight pe~ day), the estimates
for inhalation and ingestion exposure and also for rat and mouse are similar.
Estimates for different experimsnts carried out for different aurations of time
(single exposure to 1 yr) are comparable. Since the tnreshold is an jntrimnsic
property of the biological system, the astimate, even from a protocol for short
axposure and less than lifetime observation, can be used direztly itn a risk
assessment as the maximum safe dose.

Effact of viny! chioride on tastis in rats. - 86-04 1154044
81, W.-F.: wang, Y.-S.; Huang, M.-Y.: Meng, D.-S.

JOURNAL NAME- ECOTOXICOL. ENVIRDN. SAF., vel. 10, no. 3, pp. 2B1-28% ‘1985
DDCUMENT TYPE~ Journal article BIBLIDGRAPHIC LEVEL~- Analytical, Serial AUTHDR
AFFILIATION- Inst. Health, China Nat). Cent. Prev. Med., Beijing, People’s Rep.
Cnina LANGUAGE- English

A total of 300 male adult Wistar rats were used. Animals were divided into four
groups: control, vinyl chloride (VC) 10-, 100-, and 3000-ppm exposed groups. After
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exposure to VC, the organ and body weight ratic, such as the kidney, liver, spieen,
and heart were increased, but those of the testis were decreased in the experimental
aroups in the sixth month. The weights of testis were decreased and damage of
testicular seminiferous tubuies were found in rats by histopatholeogical examination,
Incidence of damage cof testicular seminiferous tubules in the control, 10-, 100-,
and 3000-ppm groups were 18.9, 29.7, 36.5, and 56.0%. raspectively. There was an
obvious dose-response relation between the concentration of VC and the incidence of
testis damage, with a correlation coefficient of 0.893.

Clinigal studies of workers exposed to polyvinylichloride dust. - 86-04 1142788
Soutar, C. A.; Gaulda, S.

JOURNAL NAME- THORAX. vol. 38, no. 11, pp. B34-838 1983 DOCUMENT TYPE- Journal
Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION- Inst.

Occup. Med., 8 Roxburgh Place, Edinburgh EH8 85U, UK LANGUAGE- English

A previous study showed that exposure of workers to polyvinylchloride (PVC) dust was
associated with the presence of small rounded opacities in the chest radiograph, and
alse with a small average reduction of the forced expiratory volume in one second
(FEV sub(1)). Studies have now been carried ocut on selected men to determine the
clinical importance of the presence of small rounded opacities and also to igentify
any clinical or physiological features associated with PVC dust exposure. Among 28
men with small rounded opacities, complaints of persistent pronchial mucous
hypersecretion were more common (nine men} than among 29 men of similar age, smoking
nabits. and dust exposures, and there was a suggestion that the physical sign of
late 1nspiratory crackies was more fregquent among men with opacities than the other
men. The authors conclude that these findings are consistent with the suggestion
that the radiographic abnormalities caused by PVC dust exposure are not associated
with important functional effects or clintcal t)lness. Further studies are desirable
t0 examine the eventual ocutcome of the syndrome.

Angiosarcoma of the liver and other occupationa)l diseases in vinyl! chloride workers.
- 868~02 1111443

HMalama, J.; Becker-5tone, S.; Halama, J. M,
JOURNAL NAME- RADIOLOGE. vol. 25, no. {, pp. 22-28 1898S DOCUMENT TYPE- Journal
Article BIBLIOGRAPHIC LEVEL~ Analytical, Serial AUTHOR AFFILIATION-

Ragdioonkolog. Klin., Stadtkrankenhaus Offenbach a. M., Starkenburgring 66, D-6050
Offenbach a. M. FRG LITERARY INDICATOR(S)- O LANGUAGE- German

Dccupational! diseases resulting from exposure to vinyl! chloride (VC) include
angiosarcoma of the liver and other neoplasms Among workers exposed ta VC we have
faund capitlary abnormalities in the extremities, with scleroderma and Raynaud
syndrome, acro-osteolysis, neurological and psychiatric diseases and chromosome
abnormalities, as well as abnormal 1iver metabolism and haematclogical findings.

Conmparison of the impact of continuous and intermittent exposure to vinyl chloricde,
including phenobarbital effect. - 86-02 1108418

Jedrychowski, R. A.: Sokal, J. A.; Chmielnicka, J.

JOURNAL NAME- J. MYG. EPIDEMIGL. MICROBICL. IMMUNOL. vol., 29, ne. 2, pp. 111-120
1985 DOCUMENT TYPE- Journa) Article BIELIOGRAPHIC LEVEL- analytical, Serial

AUTHOR AFFILIATION- Inst. Occup. Med., Dep. Toxicol. Eval., 90-850 Lodz, P. 0. Box
1898, Poland LANGUAGE- Engltish

Rats were subjected to 4 h continuous and intermittent exposure to vinyl chloride
(VC) at the time-weighted average concentration of 50,000 mg/m super(3). The studies
were focussed on: body weight, liver weight, activity of enzymes in the blood serum,
activity of glutathione S-transferase in the 1iver cytoplasmatic and microsoma?
fraction, content of free non-protein sulfhnydryl groups (NPSH) in the liver and
urinary excretion of thiodigiycolic acid (TDGA). VC exposure, both conmtinuous and
intermittent, resulted in a decrease of body weight, NPSH deptetion in the l1iver and
TDGA urinary excretion. PR effects were manifested by the persistent decrease in
rats‘ body weight., increase in the l1iver weight, increase in the cytoplasmatic
activity of glutathione S-transferase in the liver and increase in TDGA urinary
excrerion. wWith none of the tested parameters, except TDGA, statistically
significant c¢tfferences beatween the continucus and intermittant VC exposure at tha
same time-weighted average concentration of 50,000 mg/m super(3), were found.
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Use of sarum bile acids in the identification of vinyl chloride hepatotoxicity. -
85-09 0995128

Liss, G. M,; Greenberg, R. A.; Tamburro, C. H.

JOURNAL NAME~ AM. J. MED. vot, 78, no. 1. pp. €8-76 1985 DOCUMENT TYPE-
Journal Article BIBLIDGRAPHIC LEVEL~ Analytica?l, Serijal AUTHOR AFFILIATION-
Spec. Stud. and Serv. Branch, Mimist. Labour, 400 University Ave., Toronto, Ont.,
Canada LANGUAGE~- English
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Most previous studies proposing serum bile acids as indicators of hepatic function
have been performed in hospitalized patients in whom overt symptomatic )iver disease
was present. The ability of fasting levels of serum bile acids to identify mild,
clinically inapparent chemical liver injury in anm occupaticnal setting was compared
with that of indocyantine green clearance and routine biochemical Tiver tests in 67
asymptomatic chemical workers in whom liver biopsies had been performed for medical
indicatios. Histotogically, 15 were found to have chemical liver injury. 27 had
nonchemical  1iver disease, and 25 were normal. Twe Serum bile acids, cholylglycine
and conjugates of cholic acid, waere determined by radioimmunoassay, using 466
"normat" mates from the sSame worker conort as a reference range. The data identify
the fasting level of serum bile acids as a clinically usable indicator of early

chemical injury in chemically exposed asymptomatic worker populations with liver
dysfunction.

Bronchitis in retation to work. - 85-08 0978732
Seatan, A. EDITCOR- Kuppa, K.

JOURNAL NAME~ SCAND. J. WORK ENVIROM. HEALTH, vel. 10, no. 6, pp. 471-472 1984
DOCUMENT TYPE- Book Monograph MONDGRAPH TITLE- PROCEEDINGS OF THE INTERNATIONAL
SYMPOSIUM OF RESEARCH ON WORK-RELATED DISEASES. ESPOO, FINLAND, 4-8 JUUNE 1984.
BIBLIOGRAPHIC LEVEL- Analytical, Monograpnic, Serial AUTHOR AFFILIATION- Inst.
Qccup. Med., 8 Roxburgh Place. Edinburgh EHE8 9SU, Scotlandg, UK LITERARY
INDICATOR(S)- K CONFERENCE DATE- 4-8 Jun 1984 CONFERENCE TITLE- International
Symposium of Research on Work-Related Diseases CONFERENCE LOCATION- Espoo
(Fintand) LANGUAGE~ Englisn

The term bronchitis means cifferent things toc different people. Work-related
bronchitis might include acute irritation or allergic syndromes or chronic cough and
airway obstruction. The investigation of such episcdes varies according to the
suspected problem -- acute symptoms are investigated in the individual and followed
up if necessary epidemiclogically, while chronic disease reguires an epidemiologic
approach. Examples of investigations on soldering, polyviny! chioride manufacturing,
and coal mining are guoted.

Across-shift changes in the puimenary function of meat-wrappers and other workers in
the retail food industry. - 85-0B 08976733

Eisen, E. A.; Wwegman, D. H.; Smith, T. J.

JOURNAL NAME- SCAND. J. WORK ENVIRON. HEALTH. vol, 11, no., 1, pp. 21-26 1985
DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATIDON- Occup. Health Program. Harvard Sch. Public Health, 665 Huntington Ave. .
Boston, MA 02115, USA LANGUAGE-  English

The objective of this study was to evaluate the acute respiratory affects of
polyviny! chlortide (PVC) emissions in the retail food industry. Im particular, the
aim was {0 improve on pravious estimates of effect by controlling for confounding in
the analysis. Pulmonary function was measured before., during, and after the end of
the workshift in 83 workers in the retail food industry. All acute changes in forcad
expiratory volume in 1 8 were standardized for lung size before the magnitude of the
changes were compared between the workers exposed and unexposed to the usa of hot
wires for cutting plastic film. No association was found between acute drop 1n
pulmonary function and either direct or indirect exposure in the absence of &2
history of asthma or allergy to inhaled materials. The borderline significance of an
interaction term between exposure and asthma/allergy in a regression analysis

suggests that workers with a history of asthma or atopy may have an acute response
t0 hot-wire wrapping emissions.
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Pulmonary function and respiratory symptoms in polyvinylchloride fabrication
workers, - 85-08 0875815

Baser, M. E.; Tockman, M. S.; Kennedy, T. P.
JOURNAL NAME- AM. REV. RESPIR. DIS. vol. 131, mo. 2, pp. 203-208 1985 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC L{EVEL- Analytical, Serial AUTHOR

AFFILIATION- Dep. Environ. Health Sci., Jonns Hopkins Sch. Hyg. and Public Health,
615 N. wolfe St.., Rm, 7¢32, Baltimore., MD 21205, USA LANGUAGE- English

The authors performed preshift and postshift spirometry and agministered a
standardized respiratory symptoms guestionnaire to 174 white males currently
employed in pelyvinylchiorice faprication to examine the acute and chronic
respiratory effects of work exposure. Although there were no significant differences
between the in-plant comparison group and any department with potential exposures,
there was evidgdence for respiratory effects in the combined group of comparison and
exposed workers. In the combined group, duration of empioyment was significantly
associated with decrements in adjusted cross-shift ratio of forced expiratory volume
in one second to forced vital capacity (FEV sub(1}/FVC), preshift FEV sub(1)/FVC,
and prevalence of chronic cough and chronic phiegm. In nonsmokers., the prevalences
of chronic wheeze and chest tightness were high. The age-adjusted prevalence of
chronic wheeze in nonsmokers was alsc elevatec 3.54-fold when compared with that in
2 community study in the literature.

Vinylchlorice induced hepatic angiosarcoma. - 85-01 0B3 1447

Lovuagie, Y. A ; Gianello, P.; Kestens, P. J.; Bonbtled, F

- Haot, J. G.

JOURNAL NAME- BR. J. SURG. vol. 71, no. 4, pp. 322-323 1884 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Apmalytica), Serial AUTHOR AFFILIATION- 20
Ave. d’Huart (bte 3}, 1150 Brusse)s, Belgium LANGUAGE- English

The relationship between vinyichloride exposure and human angiosarcoma of the 1iver
(ASL) received attention 'n 1873 when a case of this rare tumour was diagnosed at
autopsy .

Epidemiological study of the lung function of workers at a factory manufacturing
pelyvinylichlorida. - 85-01 0830808

Lloyd, M. H.; Gauld, S5.: Coplend., L.; Soutar., C. A.
JOURNAL NAME- BR. J. IND. MED. vol. 41, no. 3, pp. 328-333 1984 DOCUMENT TYPE-
Journal Article BIBLIODGRAPHIC LEVEL- Anatytical, Seraial AUTHOR AFFILIATION-

Inst. Occup. Med., Edinburgh EH8 38SU, UK LANGUAGE- English

A preliminary epidemiological study has been carried out to investigate a report
that some men working in a factory manufacturting polyvinyichloride (PVC) had
abnormally low values of the single breath diffusing capacity for carbon monoxide (7T
sub(L)CC)}. The distribution of standardised T sub(L)CO results from all persons
examined was symmetrical and did not indicate an unexpectedly high proportion of men
with clinically important impairment of T sub(L)CO. The results of a case-control
stugdy showed that, having allowea for age, height, weight, and smoking hapbit, T
subn(L)CO was associated with a history of working in the PVC factory before 1875,
and slightly assoctated with working in jobs where exposure to vinlyechloride
monomers (VCM) was likely to have peen highest. The men with low T sub(L)CO 2iso
tended to have smokeo more heavily than controls. The relative importance of
occupational factors and smoking in relatien to low T sub(L)CO is not clear, but the
results give some support to the hypothesis that work in the PVC factory befare 1975
entailed exposure to a substance that caused impairment of lung function in a small
number of men.

Two cases of liver angiosarcoma among polyviny! chlericge (PVC) extruders of an
Italian factory producing PVC bags and other containers. - 84-02 0813785

Maltoni, €.; Clini, C.; Vicini, F.; Masina, A.

JOURNAL NAME- AM. J. IND. MED. vel. §, no. 4, pp. 287-302 1884 DOCUMENT TYPE-
Journal Article BEIBLIOGRAPHIC LEVEL- Analytical, Seria?l AUTHOR AFFILIATIDN-
Bologna Inst. Oncol., Viale Ercolani 4/2, 40138 Bologna, Italy LANGUAGE- Engtlish

Two cases are reported of liver angiosarcoma accurring among polyvinyl chioride
(PVC) extruders from a small Italian factory producing PVC bags and other
containers, The possibility that PVYC extrusion carries & risk of 1iver angiosarcoma
is important because of the very large number ¢f pecople working with extruding,
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manufacturing and handling PVC, as compared with thne number of people working in PVC
polymerization and/or VC production. In the past, the level of viny! chiorige (VC)
concentration in PVC extrusion workplaces has been thought to be “safe.”

Assessment of mutagenic sfficiency of two carcinogen-modified nucleosides, t N
super{8)-ethenodeoxyadenosine and 0 super(4)-methyldeoxythymidine, using polymerases
of varying fidelity. - 84-02 0BOG954

Singer, B.: Abbott, L. G.; Spengler, S. J.
JOURNAL NAME- CARCINOGENESIS. val. 5, no. 9, pp. 1165-1171 1984 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Anatytical, Serial AUTHOR AFFILIATION-

Lab. Chem. Biodyn. and Space Sci. Lab., Berkeley, CA 894720, USA LANGUAGE- Eng!tish

In this paper, the authors compare the mutational effectiveness of both 1,N
super(6)=-ethenodeoxyadenoinse ( epsilon dA) and 0 super(d)}-methyldeoxythymidine (0O
super(4)-MedT) using transcription and replication by polymerases of high and low
fidelity. They also describe some effects of chloroacetaldenyde treatment of poly
d(A-T). Terminal deoxynucleotidy! transferase (TdT) was used to prepared copolymers
of diA and epsilon dA. when used as templates for Escherichia coli) DNA polymerase I
(POl 1) and compared with poly (dA). nermal dTTP incorporation was not significantly
affected by the presence of 7% epsilon gA. It is suggested that epsilon dA generally
does not prevent dT incorporation but behaves as a bulky lesion which is bypassed.
In contrast to the low mutagemic efficiency of epsilon dA, O super{(4)-MedT., in
copolymers with dA, directed the misincorporation of 1 dG/12 D super(4)-MedT with
Pol I and 1 dG/3 O super(4)-MedT with reverse transcriptase. The data are in
agreement with the previous reported mutagenicity of 0 super(4)-MedT in alternating
poly d(A-T, m super{(4)T).

Preventive measures against occupational hazards in the PVC production inaustry. -
84-02 0782264

Tarkowski, S. EDITOR~ Jaervisalo, J.: Pfaeffli, P.: Vainio, H.

JOURNAL NAME- PRDG. CLIN. EIOL. RES. vol. 141, pp. 177-182 1984 DOCUMENT
TYPE- Book Monograph MONDGRAPH TITLE~- INDUSTRIAL HAZARDS DF PLASTICS AND SYNTHETIC
ELASTOMERS . BIBLIOGRAPHIC LEVEL- Analytical, Monographic., Seriaj ISBN-

©-8451-0141-2 AUTHOR AFFILIATION- WHO, Reg. Off. Europe, Copenhagen, Denmark
LITERARY INDICATOR(S)- K CONFERENCE DATE-~ 22-27 Nov 1982 CONFERENCE TITLE-
Intermational Symposium on Dccupational Hazards Related to Plastics and Synthetic
Elastomers CONFERENCE LOCATION- Espoo (Finland) LANGUAGE- English

Onty recently have experimental studies and clinical cbservations shown that
multiple systemic disorders can be evoked by exposure to VCM. In direct contact,
vinyl chloride is a skin irritant. Such contact with the liquid may cause frostbite
after evaporation. Severe eye irritation may also accur. Exposure to high
concentrations of VCM causes depression of the central nervous system. Symptoms such
as nausea and disorders of vision and auditory response were observed after acute
exposure to VCM at concentratzions from 10,000 ppm to 25,000 ppm.

Occupational hazards in the VC-PVC industry. - 84-02 0782241

Nicholson, W. J.; Hennebterger, P. K.; Seidman, H. EDITOR- Jaervisalo, J
Pfaeffli, P.: Vainio, H.

JOURNAL NAME~ PROG. CLIN. BIDL. RES. vol. 141, pp. 155-175 1884 DOCUMENT
TYPE- Book Monogreaph MONOGRAPM TITLE~ INDUSTRIAL HAZARDS OF PLASTICS AND SYNTHETIC
ELASTOMERS . BIBLIOGRAPHIC LEVEL- Analytical, Monographic, Serial ISBN-~
0-8451-0141-2 AUTHOR AFFILIATION- Environ. Sci. Lab.. Mount Sinai, Sch. Med.,
CUNY. New York, NY 10028, USA LITERARY INDICATOR(S)- K CONFERENCE DATE- 22-27
Nov 1982 CONFERENCE TITLE- International Symposium on Dccupaticnal Hazards Related
to Plastics and Synthetic Elastomers CONFERENCE LOCATION- Espoo (Finland)
LANGUAGE= English

Overall, the rasults of the analysis of 12 studies of VC production ang
polymerization workars demonstrate an enormously el@vated risk of liver
malignancies, the possibility of a twofold increased risk of brain aznd centratl
nervous system tumors and perhaps, also, of malignancies of the lymphatic and
hematopoietic system. However, the role of other agents cannot ba excluded in the
etialogy of nonhepatic malignancies. Bronchogenic carcinoma does not appear to be
increased from exposures to VC monomer, although a relationship to PVC dust was
suggested in one study. These conclusions must be considered in light of Yimited
data on workers followed more than 25 years from onset of exposure.
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Trends in cancer mortality among workers in the synthetic polymers industry. - 84-02
0782214
Nichoison, w. J.:; Hennsberger, P. K.; Tarr, D. EDITOR- Jdaervisalo. J.:
Pfaeffii, P vVainio, H.
—
JOURNAL NAME- PROG. CLIN. BIOL. RES. vol. 141, pp. 65-78 1984 DOCUMENT TYPE-

Book Monograph MONOGRAPH TITLE~ INDUSTRIAL HAZARDS DOF PLASTICS AND SYNTHETIC
ELASTOMERS. BIBLIDGRAPHIC LEVEL- Analytical, Monographic. Serial ISBN-
0-8451-0141-2 AUTHOR AFFILIATION- Envairon. Sci. Lab., Mount Sinai Sch. Med., City
Univ. New York, New York, NY 10029, USA LITERARY INDICATOR(S)- K CONFERENCE
DATE=- 22-27 Nov 1882 CONFERENCE TITLE- international Symposium on Occupationa)
Hazards Related to Plastics and Synthetic Elastomers CONFERENCE LOCATION- Espoo
(Fimana) LANGUAGE- English

A high risk of ceath from l1iver MSA has been documented from past exposures to VC.
Similar t¢ other carcinogens, the risk of VC-inauced )iver HM5A appears to increase
as the second or third power Of time from onset of exposure. It is possible to
project future mortality using this power relationsnip, estimates of VC exposure,
and abserveo mortality to 1880. These projections suggest that 200-600 aeaths may
occur in the United States and 550-2,800 in Western Europe from liver HSA. These
projections also suggest that a 1 ppm standard in the VC ingdustry will go far <0
protecting workers from future malignant disease.

Toxicity of the components of poly(vinylchloride) polymars aagditives. - 84-02
0782184

Fishbein, L EDITOR- vaervisalo, J.: Pfaeffli, P.: Vainio. H.

JOURNAL NAME- PRDG. CLIN. BIOL. RES. vel. 1a1, pp. 113-13% 1984 DOCUMENT
TYPE~ Book Monograph MONDGRAPH TITLE~ INDUSTRIAL HAZARDS OF PLASTICS AND SYNTHETIC
ELASTOMERS. BIBILIOGRAPHIC LEVEL- aAnalytical, Mcocnographic. Seria2) ISBN-

0-B451-0141-2 AUTHOR AFFILIATION- Dep. Health ang Hum. Serv., FDA, Natl. Cent.
Toxicol. Res., Jefferson, AR 720789, USA LITERARY INDICATOR(S)=- K CONFERENCE
DATE- 22-27 Nov 1982 CONFERENCE TITLE- International Symposium on Qccupational
Hazards Retated to Plastics and Synthetic Elastomers CONFERENCE LOCATION- E£spoo
(Finland)} LANGUAGE- English

The major objective of this overview is t¢ highlight the toxicological aspects of a
numper of the major additives used in PVC productiron and processing, representative
of a spactrum of use categories. principally plastiziers. stabilizers, jnitiators
and flame retardants. This admittedly represents but a small fraction of the
chemical substances employed within the 14 classes of additives used in synthetic
polymers noted ear)ier in this issue.

The toxicology of monomers of the polyvinyl plastic series. - 84-02 0782108

Holmberg, £. EDITOR- JUservisalo, J.: Pfaeffli, P.; Vainio, H.

JOURNAL NAME- PRQG. CLIN. BIOL. RES. vol. 141, pp. 99-112 1984 DOCUMENT TYPE-
Book Monograph MONOGRAPH TITLE~- INDUSTRIAL HAZARDS OF PLASTICS AND SYNTHETIC
ELASTOMERS . BIBLIODGRAPHIC LEVEL- Analytical, Monographic, Serial ISBN~

0-8451-0141-~2 AUTHOR AFFILIATION- Natl. Board Occup. Saf. and Health., Unit Occup.
Toxicol. Res. Dep., S-17184 Solna, Sweden LITERARY INDICATOR(S)- K CONFERENCE
DATE- 22-27 Nov 1882 CONFERENCE TITLE+ International Symposium on Occupational
Hazards Relatad to Plastics and Synthatic Elastomers CONFERENCE LOCATION- Espoo
(Finland) LANGUAGE~ English -

Among the thermoplastics, the polyviny)l series is of great commarcial and technical
importance. The series can be divided into three main groups (1979): Polyvinyl
chloride (homopolymer). Vinyl chloride copolymers. Polyvinylidene chioride,
polyviny! acetate, polyvinyl! alcohol, polyvinyl acetals, polyvinyl ethers. Of these,
the homopolymer ana the copolymers vinyl chloride/vinylidene chloride are
commercially the most important. The monomers used in thase two groups are also the
most studied in terms of toxicity compared to the gther monomers belonging to the
series.
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73. Assessment of early hepatotoxicity. - B84-01 07542086
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Vihko, R.: Vihko, P.: Maentausta, 0.:; Pakarinen, A
EDITOR- Aitio, A.: Riihimaki, V.:; Vainio, H.

pPp. 309-314 1884 DDCUMENT TYPE- Book Monograph MONDGRAPH TITLE- BIDLOGICAL
MONITORING AND SURVEILLANCE OF WORKERS EXPQASED TO CHEMICALS. BIBLIOGRAPHIC LEVEL~
Analytical, Monographic ISBN- Q-89116-253-4 AUTHOR AFFILIATION- Dep. Clin,
Cham. ., Univ. Qulu, 5F-380220 Oulu 22. Finlanc CONFERENCE DATE- 4-8 Aug 1980
CONFERENCE TITLE- Imterpationa! Course on Biological Monitoring of Exposures to
Industrial Chemicals CONFERENCE LOCATION- Espoc (Finland) LANGUAGE- English

The JYiver plays the major role in the biotransformation and disposition of
environmentat agents. It is therefore 10 be expected that if an environmental
chemical is harmful to© the liver, sensitive 'ndicators may be needed to revea)l a
possible early hepatotoxicity dmriving from such a low-dose exposure. The authors
concentrate on the importance of serum bile function, in groups af subjects exposed
to one of the following chemicals of their mixtures: atyrene, a number of organic
solvents, polyvinyl chioride, and viny) chloride monomer.

A comparative review of the combustion toxicity of polyvinyl chlorice. - B4-01
0737120

Hingerer, R. K.

JOURNAL NAME- (. FIRE SCI. val. 2, mo. 1, pc. B2-83 1884 DOCUMENT TYPE~-
Journa! Article EIBLIOGRAPHIC LEVEL- Analytical, Seria) AUTHOR AFFILIATION- B.
F. Goodrich Co.. Environ. Health Dep., S00 £. Main %t., Akron. Ok 44318, USA
LITERARY INDICATGR(S)- O LANGUAGE~- Eng@lish

NO-ABSTRACT

An evaluation of smoke toxicity and toxic hazard of electrical nonmetallic tubing
combustion products. - 84-01 0737113

Packham, S. C.; Crawford, M. B.

JOURNAL NAME~ J., FIRE SCI. vol. 2, no. 1, pp. 37-59 1984 DOCUMENT TYPE~-
Journal Article BIBLIOGRAPHIC LEVEL~ Analytical, Serial AUTHOR AFFILIATION-
Betr Sci., Inc.., 986 South 1500 £., Salt Lake CTity., UT 84105, USA LANGUAGE -
Eng)ish

Small~scale smoke toxicity tests were performed on polyvinylichlorice~-based
electrical nonmetallic tubing (PVC/ENT) using the National Bureau of Standards {NBS)
protocol for nonflaming combustion. An LC sub(30) of 28.5 mg/L was determined,
placing PVC/ENT smoke in a toxicity category comparable to smoke from wood. Four
large-scale tests were conducted in a 21,734-L raom (8 x 12 x 8 ft). 1n tests
inveiving 18 to 3C linear in. of PVC/ENT with and without fuel-contributing heat
sources, it was learnea that: a)} 30 in. of PVC/ENT developed a 3 .2-mg/L smoke
concentration and an insufficient HC1 concentration to cause deatn or significant
symptoms in test animals {rats) and b} 1in the presence of a relatively small fire
(5-1b wood crip), heat and carbon monaxide became life-limiting pripr to HCY.

Angiosarcoma and hepatocellular carcinoma in vinyl chloride workers. - 84-01

07368471
Evans, D, M. D.; williams, W. J.; Xung, I. T. M,
JOURNAL NAME-~ HISTOPATHOLGGY. vol. 7, no. 3, pp. 377-388 1983 DOCUMENT TYPE-

Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Histol. Dep.. Llandough Hesp., Penarth, Glamorgan CF6 1XX, wWales, UK LANGUAGE~
Eng!isn

The livers from five vinyl chloride workers are described. They show angioformative
and hepatoce!lulsr growth disturbance tn varying propartions: angiosarcoma in four
cases, liver cell hyperplasia in all, hyperplastic nodules in three cases and
hepatocelliular carcinema in two cases. In one case, the transition petween
hyperplastic nodule and hepatogellular carcinoma is demonstrated. The relattonshnip

between these changes and vinyl chloride expasura is discussed, with evidence that
they are causally related.

.; Janne, 0.; Yrjanneikki, E.
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Incidence of cancer among vinyl chloride and polyvinyl chloride workers, - 84-01
0BB2978

Helgaas, 5. $.: Langard, S. L.; Andersen, a.

JOURNAL NAME-~ BR. uJ. IND. MED. vol. 41, no. 1, pp. 25-30 1984 DOCUMENT TYPE-
Journal Article BIRLIOGRAPHIC LEVEL- Analytical. Serial AUTHOR AFFILIATION-

Res. Cent.. Norsk Hydfo a s Porsgrunn Fabrikker. 3900 Porsgrunn, Telemark
Sentralsjukehus. 3, Norway LANGUAGE- English

The results of a folldw up study of the incidence of cancer and the mortality 1in a
cohort of 454 male workers producing vinyl chloride and paiyvinyl chloride are
presented. The study population was restricted to amployees with more than one
vear‘'s work experience 1n the study plant betweer 195C ancd 1868 and the cohort was
folliowed up from 19%3 to the eng of 1979. Twenty three new cases of cancer were
observed compared with 20 muitiplied by 2 expected; one case of liver angiosarcoma
was found. The possibility of a2 causal relationship between exposure to vinyl
chioride and the development of malignant melanomas is giscussed.

Toxictty of vinyl chloride and poty(vinyl chlorige): A critical reviaw. - B4-0t
0848852

wagoner, J. K.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol, 52, pp. 61-66 1983 DOCUMENT TYPE~
Journal Article BIBLIOGRAPHIC LEVEL- Analy*ical. Seria!} AUTHDR AFFILIATION-
B3O Carrleigh Parkway, Springfield, VA 22182, USA LITERARY INDICATOR(S)- KO
CONFERENCE DATE- 27-29 Apr 1881 CONFERENCE TITLE- 2. Annual Symposium on

Environmenta) Epidemiology CONFERENCE LOCATION- Pittsburgh. PAa (USA) LANGUAGE-
English

In 1974, viny! chloride (VC) was first reported i the open scientific literature to
induce angicosarcoma of the liver pboth in humans and in animals. Additional research
has now cemonstrated the carcinogenicity aof VC to other organs and at lower
cancentrations. The target organs for VC now clearly include the liver, brain and
the lung, and probably the lymphnohematopoietic System. The evidence for a
carcinogenic risk nas been extended to jobs associated with poly{viny! chloritde)
exposure. Cases of )iver angiosarcoma have been reported among individuals employed
in PVC faprication facilities anag an epidemioclogical study hasS demponstrated a
significant association between exposure to PVC dust and the risk of lung cancer
mortality. Cases of angiosarcoma of the tiver also nave been reported among
tnNdividuals living in near proximtty to vinyl! chlorice-poly(vinyl chioride) plants.
An assorciation between PVC dust and pneumoconiosis also has been demonstrated. On
the basis of findings, prudent control of PVC dust in the industrial setting is
indicated.

Activity of vinyl chloride monomer in the mouse micronucleus assay. - 84-01
0842076

Richardson, C. R.: Styles, J. A.; Bennett, 1. P.

JOURMAL NAME~ MUTAT. RES. vol. 124, no. 2, pp. 138-142 1983 DOCUMENT TYPE-~
Journai Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Imperial Chem. lnd. PLC, Central Toxiceol. Lab., Alderiey Edge, Cheshire, UK
LANGUAGE- Engl tah

Vinyl chloride monomer (VCM) nhas been sShown to cause chromosomal damage in
peripheral blood 1ymphocytes taken from people exposed to high levels of the gas and
its has been used as a gaseous positive contrel rat borme marrow clastogen in several
studies in this JTaboratory. The micronucteus (MN)} test is a widely accepted rapid
test for the detection of cytogenetic damage to use in place of conventionad
chromosomatl analysis. The purpose of this Study waAs to assesSs the utiiity of VCM as
a suitable gaseous positive control clastogen in the MN test and compare the
sensitivity of C sub{57)B1/6J mice of both sexes to VCM.

Tissue reaction to the intrapisural injection of polyvinyl chloride powder, alpha
~-quartz and titanium dioxide. - 84-01 0824194

Grasso, P.;: Mason, P. L.; Cameron, W. M.; Sharratt, M.

JOURNAL NAME~ ANN. DCCUP. HYG, vol., 27, no. 4, pp. 415-425 1883 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical., Serial AUTHOR AFFILIATION-
Group Occup. Health Cent., British Petroleum Co. PLC, Chertsey Rd., Sunbury-on-Tham-
es, Middlesex TWi€ 7LN, UK LANGUAGE~ English
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A comparative sStudy was conducted to assess the potency of three “dusts” - PVC,
alpha -quartz ang titanium dioxide ~ in progucing fibrosis at the s8ite of depasition
when administered to rats by the intrapleural and intraperitoneal routes. PVC and
TiD sub(2) proauced little reaction; this consisted mainly of macrophage
accumuiation with very little fibrosis which reached a peak one week after treatment
and snowed no evidence of further progress. On the other hand, alpha -guartz
produced a2 severe reaction which consisted principally of fibrous ti1ssue. The
reaction was progressive and showed no sign of coming to rest by the end of the
study .

Evidence of chlioroethyiene oxide being the reactive metabolite of vinyl chioride
towards DNA: Comparative studies with 2,2/-dichliorodiethylether. - 84-01 0823117

Gwinner, L. M.; Laib, R. J.; Filser, J. G.: Bolt, H. M.

JOURNAL NAME- CARCINOGENESIS. voY. 4, no. 11, pp. 1483-1486 1983 DDCUMENT
TYPE~ Journal article BIBLIOGRAPHIC LEVE(L- Analytical, Serial AUTHOR
AFFILIATION- Inst. Arpeitsphysiol., Univ. Dortmund, Ardeystrasse &7, D-4800 Dortmund

1. FRG LANGUAGE- Englisn

The roles of chloroethylene oxige (CEQ) and chloroacetaldehyde (CAA) in
carcinogenicity of virnyl cnioride (VC) have been studied by comparing biclogical
effects of VC exposure with those of 2.2‘-dichlorodiethylether (bis{chioroethyl)aeth-
er, BCEE) as a metabolic precursor of CAA. Biological endpoints investigated were
covalent protein binding, nucleic acig (RNA and ONA) alkylati1on and the potency of
the two chemical to induce preneocplastic ATPase-deficient foci in rat. From the
investigations it is concluded that CEQ (which is not formed during metabolism of
BCEE ang CE). not Caa, is the Jultimate carcinogenic principle in VC carcinogenicity.

Sensitive flame-photometric-detector analysis of thiodiglycolic acid in urine as 2
biological monitor of vinyl chiorice. - 84-01 0602018

Chen, 2. Y.; Gu, X. R.; QCut, M. 2. Iy, X. X.

JOURNAL NAME- INT. ARCH. OCCUP. ENVIRON. HEALTH. val. 82, no. 3. pp. 281-284
1983 DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Amalytical, Serial
AUTHOR AFFILIATION- Inst. Ind. Hyg. & Occup. Dis. Peking, 100020 Peking, Peoplie’s
Rep. China LANGUAGE- Eng)ish

A simpie and selective method to detect thiodiglycolic acid in urine by
flame-photometric-detector of gas cnromatograph is described. The detection 1imit of
this methoda is less than 1 ng without disturoances. Urine from 64 subjects exposed
to aifferent air concentration of vinyl chleride from O.3 ppm to more than 100 ppm
1N three groups and 78 subjects was detected in this way. A comparison of the

results of these groups shows significant differences between the control and two
exposaed groups.

Evaluation of the pulmonary toxicity of plasticized polyvinyl chioride thermal

decomposition products in guinea pigs by repeated CO sub{2) chalienges. - 83-02
0577128

wong, K. I.: Stock, M. F.; Alarie, Y. C.

JOURNAL NAME~ TOXICOL. APPL. PHARMACOL . vol. 3, no. 4, pp. 236-248 1983
DOCUMENT TYPE- dJournal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Toxicol., Lab., Dep. Ind. Environ. Health Seci., Grad. Sch. Public

Health, Univ. Pittsburgh, Pittsburgh, PA 15261, USA LANGUAGE- English

Mate guinea pigs were exposed to thermal decompositton progducts of plasticizead
polyviny) chleride (PVC~A) at different concentrations up to to levels inducing
acute lethality. Several groups exposed at sublethal levels were then evaluated for
pulmonary parformance for a period of 57 days following exposure. Pulmonary
performance was evaluated by challenging each animal with a mixture containing 10%
CO sub(2), 20% 02d2, and 70% N sub(2). In control animais, this mixtured induced an
increase in both tidal volume and respiratory freguency. This hyperventilatory
response was greatly depressed during the first 3 day following freguency. This
hyperventilatory response was greatly depressed during the first 3 days following
exposure and gragually returned ta nermal during the following weeks with the
exception of the highest exposure group which still showed a diminished response 57
days after exposure. The pulmonary toxicity induced by thermal decomposition
products aof PVC-A is probably retated to the very large ampount of HC1 released
during thermal decomposition. The CO sub(2) response test, a ronintrusive and
noninvasive method to evaluate pulmonary pearformance in guinea pigs, is easily
performed and appears to be a very promising type of pulmonary function test for
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toxicological evaluations.

Neocplastic effect of vinyl chloride in mouse lung. Lower doses and short-term
exposure. - 83-02 Q5785786

Suzuki, Y.

JOURNAL NAME- ENVIROM. RES. vel. 32, mo. 4, pp. ©1-103 1983 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL~- Analytical, Serial AUTHOR AFFILIATION-
Environ. Sci. Lap., Dep. Community Med. & Dep. Pathol.. Mount Sinai Sch., Med. City
Univ. New York, One Gustave Levy Place, New York, NY 10028, USA LANGUAGE- English

Neaplastic pulmonary effects of lower doses of vinyl! chloride and short=-term
exposure (4 weeks) by inhalation bave been studied by light and electron microscopy
in 220 mice. Except for dead or seripusly Sick animals, a large majority of the
animals ware sacrificeg at three different stages: immediately after exposure, 12
weeks later, anc 40 or 41 weeks after exposure. Six mice were kept tonger than 41
waeks to examine the effects of the chemical after a long-terp recovery period.
Ajveologenic tumors were first cbserved 10 weeks after exposure to 600 ppm. In the
subgroups exposed to higher concentrations the incidence of tumors was higher and
their appearance was earlier than in the subgroups exposed toc lower concentrations.
The findings indicated a dose-response relationship for incigence of alveologenic
Tumors, and the latency period was inversely related to dose.

Vinyl chloride disease -- Naurclogical disturbancas. - 83-02 0578053

Langauear-Lewowicka, H,; Kurzbauer, H.;, Byczkowska, Z.; Wocka-Marek, T.
JOURNAL NAME- INT. ARCH. OCCUP. ENVIRON. HEALTH. val. 52, no. 2, pp. 15%1-157
1983 OOCUMENT TYPE- Journal aArticle BIBLIOGRAPHIC LEVEL- Analytical, Serial

AUTHOR AFFILIATION- Inst. Occup. Med. Mining ang Metallurgical Ind., ul. Bieruta 12,
PL-41-200 Sosnowiec, Poland CONFERENCE DATE- 1978 CONFERENCE TITLE- 3.
Industrial ang Environmental Neurology Congress CONFERENCE LOCATION- Prans,
{Czecnoslovakia) LANGUAGE- English

in a plant producing vinyl chioride by the emulsion method 200 workers who were
exposed to vinyl chloride for 1 to 25 yr., 58 were free of coplaints and nervous
disturbances. An astheno-autonomic syndrome was found in §4 and in 88 in combination
with positive ngurological findings, i.e. pyramidal syndromes, cerepeltlar
distrubances., trigeminal neurcpathy and extrapnyramidal symptoms, in various
combinations - pyramiogal + cerebellar in 12, trigeminal + pyramigal in 7, trigeminal
+ cerebellar in 5. Headaches, nervousness, decrease in pnysical! strength, 108s of
memory. sleeping disturbances and somneclence were the most frequent complaints.

Lack of dominant lethal effects in male CD-1 mice after short-term and long-term
exposuras to vinyl chloride monomer. - 83-02 0553588

Himeno, $.; Okuda, H.; Suzuki, T.
JOURNAL NAME- TOXICOL. LETT. vol., 16, no. 1-2, pp. 47-53 1983 DOCUMENT TYPE~
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATIDN-

Dep. Hum. Ecol., Sch. Health Sci., Fac. Med., Univ. Tokyo, 7=3-1, Hongo, Bunkyo-ku,
Tokyo 113, Jvapan LANGLDAGE- English

Dominant 1ethal studies were conducted with vinyl chloride monomer (VCM) in male
CD-1 mice, using short-term (10,000 ppm. 4 h/day, for S days) and long-term (5000
ppm. 4 h/day, 5 day/week, for 10 weeks) exposures. Thare was no evidence of dominant
Tethal effects due to VCM in either case. Semen examination of mala mice after
long-term exposure failed to raveal any alteration in sperm motility and shape.
Sporagic appearance of giant cells was observed in the tests of males exposed to
VCM, but was not considered tc affect spermatogenesis.

Evaluation of the association betwsen birth dafects and exposure to ambient vinyl
chioride. - 83-02 0535781

Theritault, G.; Iturra, H.; Gingras, S.

JOURNAL NAME- TERATOLOGY. vol, 27, no. 3. pp. 359-370 1983 DDCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Inst. Occup. Health & Saf., McGill Univ., 1130 Pine Ave. West, Montreal, Que. H3A
1A3, Canada LANGUAGE~ English
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Birth defects incidence for infants born to residents of Shawinigan. Canada in

1966~ 1979 were significantly higher than tn tnree comparison communities., Since
there nas been a viny) chloride polymerization plant in this town since 1843 from
which ten cases of angiosarcoma of the liver have been igentified. this study
explores the possible assoctiation between exposure to vinyl chloride monomer (VCM)
tn amoient air and the occurrence of birth defects 1n the community. The excess of
birth defects fluctuated seasonally in a way that corresponded to changes in VCM
concentration in the environment. Some descriptive data from this study raised the
nypothesis of an association between VCM 1n the air and birtn defects in the exposed

community, but as a whole, within the sample size availaple. such an association
could not bhe substantiated.

Biochemical assessment of the bioreactivity of intratracheally agministered
polyvinyl chioride dust in rat lung. - 83-01 0508818

Agarwal, D. K.

JOURNAL NAME~ CHEM,-BI0L. INTERACTIDNS. vol., 44, no. 1-2, pp. 195-201 1883
OOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL~ Analyticatl, Sertal AUTHOR
AFFILIATION- Mater. Sci. Toxitol. Lab., Univ. Tennessee, Cent. Health Sci., 286,

South Dunlap, Memphis, TN JB163. USA LANGUAGE~ Englisn

The present communication reports a periodic biochemical assessment of the
biotogical reactivity of intratrachneally administered PVC 1n rat lung, over a period
of one year. The macromolecular constrtuents, activity of some soluble enzymes ana
the rate of lipid peroxidation were measured in lung to investigate the posibility
of a structural alteration and/or tissue 'njury by PVC dust, during the period of an
active tissue reaction and beyond. The activity of some mitochondrial enzymes was
analyzed as an 1ndex of the pulmonary tissue reaction with the polymer, at a time
when maximum enhancement of the mitochondrial activity and tisue reaction with PVC
dust were demonstrated earlier.

Mitochondrial changes in hepatocytes of rats chronically exposed to vinyl chloride
and ethanol. - 83-01 0423260

Miller, M. L., Radike, M. J.; Anaringa, A.; Bingham, E.
JOURNAL NAME- ENVIRON. RES. vol. 29, mno. 2, pp. 272-278 1982 DOCUMENT TYPE~-
Journal Article BIBLIOGRAPHIC LEVEL- Amalytical, Serial AUTHDR AFFILIATION-

Univ. Cincinnati Med. Cent., Inst. Environ. mMealth, 3223 Eden Ave., Cincinmati, OM
45267, USA LANGUAGE- English

Chronic exposure of male rats to 600 ppm viny) chloride (VC) or VC and 5% ethanol
(EtOH) in drimking water induced ultrastructural changes in the mitochonaria of
hepatocytes. After & months of VC/EtOH treatment. hepatocyte mitochondria often
contayned rigid tubular parallel c¢ristae and dilated cristae with dense inclusions:
ethanol i1ngestion alone did not induce these morpholegical changes. In animals
receiving VO alone, large floccular densities 'n the mitochondrial matrix were seen
occasicnally after € montns of VO inhalation. The numbers and severity of changes in
mitochonaria increased with duration of exposure and age. The greatest responses
observed in mitochondria occurred with the combined treatment of VC/EtOH.

Occupational and environmental damage to the liver., - 83-01 0423204

Moer1, M.
JOURNAL NAME-~ MUNCH. MED. WOCHENSCHR. vol. 125, no. 3, pp. 40-44 1983 DOCUMENT
TYPE- Journal Articie BIBLIOGRAPHIC LEVEL- Analytical, GSeria) AUTHOR

AFFILIATION- Gastroenterol. Abt. an Stoffwechselk!linik Lva Wuerttembarg,
Bismarckstr. 31, D-6830 Bad Mergentheim, FRG LANGUAGE~ German

Year after year, nundreds of new chemicals are being put on the market. Their number
doubles every 7 to 8 years. The introduction of a new chemical! will never be
compietely free from one kind of risk or another. The problems involved are
discussed taking occupational poisonings (carbon tetrachloride, arsenic and vinyl
chloride), and food poisoning (aflatoxins, ediple oil) as examples.
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Cause-specific mortality study on VCM workers. - 83-01 0423107

Ebthara, I.
JOURNAL NaME- J. SCI. LABOU. val. BB, noc. 8, pp. 383-389 1982 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL~ Analytical, Serial AUTHOR AFFILIATION-

Civ. work Environ. ang Occup. Dis., Inst. Sci. Labour, Tokya, Japan LITERARY
INDICATOR(S)~- O LANGUAGE - Japanese

Cause-specific mortality study on VCM workers employed 'n M~company was carried out.
The cohrt was set up by 226 workmen on 1960 and cbserved until 1878. No cause of
death were statistically significant with p<QC.05. However, death from al) cause, altl
cancer, gastric cancer, liver ang bilialy tract cancer., lung cancer, leukemia,
hypertenstion, other heart Qisease, liver girrhosis, and accident were higher than
expected. Death from atl cause, ail cancer, liver and birlialy tract cancer and lung
cancear were nNot significantly higher with p<0.0% tevel. nowever, these causes were
significantly higher than Japanese male with p<C.10 level. Mareover, the relative
death rates of poth liver and biljaly tract cancer ang lung cancer were increased in
accordance with the length of VCM exposure. The results revealed the possibility of
carcinogenic effect of VCM on these sites.

Roles of 2-haloethylene oxides and 2-haloacetaldehydes derived from vinyl bromide
and viny! chiloride in irreversible binding to protein anc DNA. - 83-01 0417777

Guengerich, F. P.; Mason, P. 5. Stott, W, T.; Fex, T. R

i Watanabe., P. G.
JOURNAL NAME~ CANCER RES. vel. 41, no. 11, pp. 4391-439¢ 1981 DOCUMENT TYPE~
Journal Article BIBLIOGRAPHIL LEVEL- Amaiytical, Sarial AUTHOR AFFILIATION-

Dep. Biochem., Vancerpilt Untv. Sch. Med., Nashville, TN 37232, USA (ANGUAGE ~
English

The metabolism of (1,2- super{14)C)vinyl bromide (VBR)} to products irreversibly
bound to DNA and protein was examined in rat Jliver microsomes, reconstituted
cytochrome systems, and isolates nepatocytras. In the systems, binding of metabolites
of vinyl chloride to DNA cutside the hepatocytes could be partially blocked by
epoxicde hydrolase or by alcono)l denhydrogenase, implying that, as targets farther
away from sources of reactive species are consicered., the stabilities of these
species become more important for raaction with nucleophilic sites.

Investigations on the correlation betwsen vinyl chloride (VCM)-uptake and excretion
of its metabolites by 15 VOCM-exposed workers: II. Measurements of the urinary
excration of the VCM-metabolite thiodigtycelic acid. - 83-01 0382929

Heger, M. Mueller. G.: Neorpoth, K.

JOURNAL NAME=- INT. ARCH. OCCUP. ENVIRON. HEALTH. vol. SC, no. 2, pp. 187-198
1982 DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Anatytical, Serial

AUTHOR AFFILIATION- Inst. Staublungenforschung Arbeitsmea. wastfaelischen
wiheims-Univ. Muenster, D-4400 Muenster, FRG LANGUAGE~ German

Fifteen workers employed in a PVC producing plant were investigated concerning their
individual vinyl gchiloride (VCM)] exposure and the urinary excretion of the VCM
metabolite thiodiglycolic acid (TAaGA). The urine concentrations found were in the
range 0.84-2C.4 mu g/mi. These could be compared with exposure data calculated from
VCM air analyses performed by personal air sampling ancd corrected with respect to
the exposure times of the workers. The amounts of TdGA excreted within 24 h were
correlated with the effective VCM body concentrations calculated from the exposure
data as mean values for 12h pericds. This corecglation resempbles a functionm of the
Michael is-Menten type. It could be shown that during short exposure pericds of tess
than 5 min, the metapolite formation in relation to the exposure data was lower than
during longer periods of exposure although, as would be expected, there were some
fluctuations of the exposure level. Therefore, the VCM body concentrations could not
normally reach steady Sstate values.

Effects on the liver of chemicals encountered in the workplace. - 83-01 0382762
Pond, 5. M.
JOURNAL NAME- WEST. J. MED. vol. 137, no. 6, pp. 506-514 1982 DOCUMENT TYPE-

Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
North California Dccup. Health Cent., Build. 30, Sth Floor, San Francisco Gen. HOSsSp.
Med, Cent., 1001 Potrero Ave., San Francisco, CA 84110, USA LITERARY INDICATOR(S)-

o] SUPPLEMENTARY NOTE(S)- Special Issue on Occupationa) Medicine. LANGUAGE -
Englisn
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The liver plays a central role 1n toxicology. It is the primary organ of
detoxification ang etimination by metabolism of many chemicals. Many workplace
chemicals can affect the liver 1n amimals; fewer have been proved to ac so in
humans. The diverse hagpatic effects observeg in humans from cccupational exposure 1o
chnemicals range from fatty infiltration, acute hepatitis and cholestasis to
cirrhosis and angiosarcoma. Three important workplace cremicals, prototypes for the
toxicities of many others, are carpon tetrachloride, viny! chlor:ide and the
polycnlorinated bipnenyls (PCB’s). These three are described in some detail to
highlight principles of occupationa) toxicology. Most of the hepatic effects
produced by chemicals in the workplace have clinical, laboratory and morpholagical
features common to many other forme of liver dissase. Therefore. only an astute
physician who takes an occupational history will recognize the associatton between a
patient’s workplace and liver disease.

Cytogenetic effects of epoxy, phenclformaldenyde and polyvinylchloride resins in
man. - 83-0% 0363484

Suskov, 1. 1.; Sazonova, L. A.

JOURNAL NAME- MUTAT. RES. val. 104, no. 1-3, pp. 137-140 1982 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-
Inst. Gen. Genet., Acad. Sci. U. S. S. R., Moscow 117333, USSR LANGUAGE- Englisn

The cytogeneti1c analysis of persons occupationally exposed to synthetic resins has
revealed a true increase in the average freguency of cells with chromosame
aperrations: 5.5% for epoxy resin (146 persons), 6.1% for polyvinylchloride (52
persons), and $.0% for phenolformaldehyde (31 persons). An inciaence of 2.4% was
observed in the control (74 persons). The average freguency of avberrant chromosomes
per cell for al the synthetic resins differed from the control. The average
fregquency of cnromosome Dreaks per chromosome did not differ significantly from the
control. Acentric fragments (singie and paired) was the prevalent type of
aberration.

Raynaud’s Phenomenon Caused by Vinyl Chloride. Raynaud-Phasnomen Durch Vinylchlorid.
- B2-02 0343469

Graef, K,

JOURNAL NAME- MUENCH. MED. WOCHEMSCHR. vel. 123, no. 41, pp. 1510 198t
DOCUMENT TYPE- dJournai Articile RIBLIOGRAPHIC LEVEL- Analytica)l. Serial AUTHOR
AFFILIATION- Fachaerztin Kinderkrankneiten, Bernadottestr. 12, D-6000
Frankfurt-Nordweststadt, FRG LANGUAGE- German
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Plasticizer Migration From Polyvinyl Chloride Film to Solvents and foods. - 82-02
0339883

Ti1Yy, D. E.; Reid, R. C.: Schwartz, P. S.; Sigman, K. R.: vaientine, J. R.:
wheian, R. H.

JOURNAL NAME- FOOD CHEM. TOXICOL. vol. 20, no. 1, pp. 95-104 1982 ODQCUMENT
TYPE- Journal article B8IBLIBGRAPHIC LEVEL- Amalytical, Serial AUTHOR

AFFILIATION- Arthur D. Little, Inc., Acorn Park, Cambridge, MA C2140, USA LITERARY
INDICATOR{S)- © LANGUAGE- Engl!ish

Polyviny) chioride (PVC) films used for food wraps contain significant
concentrations of plasticizers, along with bpther additiveas. The rate of migration of
thase plasticizers of foods and food-simulating solvents is the principa) corcern of
this paper, which reviews prior experimental studies and presents new data for
radiolabel led diocty) adipate. Analytical mogels are describea to correlate many of
the data, criteria are presented for identifying the controlling step 1n the
mechanism of transfer of plasticizer from PVC fitms into food-simulating solvents,
and tentative recommendations are offereg for the selection of food simulants ang

for the type of experiment necessary tc allow an unambigous interpretaticon of the
data.
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The Effect of Repesated Vinyl Chloride Exposure on Rat Hepatic Metabolizing Enzymas.
- 82-02 0339662

Ou. J. T.; Tseng, M.: Tamburro, C. H.

JOURNAL NAME- TOXICOL. APPL. PHARMACOL . vol. 82, no. t, pp. 1-10 1982 OOCUMENT
TYPE- Journa)l Article BIBLIOGRAPHIC LEVEL- Ammlytical, Serial AUTHOR
AFFILIATION- Reg. Cancer Cent., Univ. Louisville Sch. Mad., Louisville, KY 40292,
USA LANGUAGE- English
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Sprague-Dawley rats were expesed to 2.8% vinyl chloride for 2 (70 hr), 4 (140 nr),
and 6 (210 nr) weeks to determine the sequentia)l biochemical changes related to the
oxidation and detoxification ability of hepatic tissue. Glutathione-S-transferase(s)
activity using 1,2-epoxy-(p-nitrophenoxy)propane and p-nitrobenzyl chloride as
supstrates was elevated 17 to 24, 28, and 35 to 42% after 2, 4, and & weeks of
sxposure, respectively, suggesting enzyme(s) induction. Cytochromes P-450, the major
protein 'n-volved with vinyl metabalism, was reduced after vinyl chloride expasure,
confirming reports of dDtners that vinyl chloride metabolites destroy P-450.

Respiratory Il1iness Caused py Overheating of Polyvinyl Chloride. - 82-02 0337812

Froneberg. B.: Johnson, P. iL.: Landrigan, P. L.

JOURNAL NaME- BR. J. IND, MED. vaol. 39, no. 3, pp. 239-243 1982 ODCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHDOR AFFILIATION-
Nat). Inst. Occupat. Safety & Health., Robert & Taft Lab., Cincinnati, OH 45226, USA
LANGUAGE- English

On 8 August 1879, 62 (30 muitiplied by B%) of 204 workers and one of 60 management
personnel in a polyvinyl chiloride (PVC) fabricating plant developad acute upper and
lower respiratory irritation., headgache. nausea, and faimting. Al were taken to
hospital; none died. Sixty of the patients were women. Interviews two weeks later
with 87 affected and 14 unaffected workers disclosed that illness haa followed
exposure to fumes from an overheated (352 degree C) PVC extruding macnine. Fumes
were emitted from 1100 until 1150; cases occurrea from 1100 until late afterncon.

Prograssion of Vinyl Chloride Induced Hepatic Fibrosis to Angiosarcoma of the
Liver. - 82-02 0337433

Jones, D. B.; Smith, P. M.

JOURNAL NAME- BR. J. IND. MED. vel. 39, na. 3, pp. 306-307 1982 ODCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytica?l, Serijal AUTHOR
AFFILIATION- Dep. Gastroenternl., Llandough Hosp.. Penarth, $. Glamorgan, UK
LANGUAGE-~ English

Two vinyl chloride monomer (VCM) workers, who developed non-cirrnotic portal
fibrosis and portal hypertension, died from angiosarcoma of the liver five and ten
years later respectively, despite withdrawal from occupational exposure. The
authors suggest that non-cirrhotic portal fibrosis caused by @xposure to VCM is
potentially premalignant and that those workers who already have the condition
should be caraefully monitored.

Angiographic Study of Digital Arteries in Workers Exposed to Vinyl Chlorice., -
82-02 0337387

Falappa, P.; Magnavita, N.; Bergamaschi. A.; <Colavita, N.

JOURNAL NAME- BR. J. IND. MED, vol., 39, no. 2, pp. 169-172 1982 OOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION~- Ist., Radiol. dell’Univ. Cattolica S Cucre, Rome, Jtaly LANGUAGE -
English

Five patients exposed to vinyl chloride were studied by hand angiography and other
non-invasive methods, including photoplethysmography, recgraphy, and thermography.
Raymaud’s phenomenon was present in all five subjects, while acro-osteclysis
affected only one. Organic vascular lesions, such as narrowing, segmentary

ccclusions of digital arteries and bridge collaterals, were found in angiographic
studies.
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Polyvinyl Chloride Wire Insulation Decomposition I1: Consideration of Long Term
Health Effects From Chlorinated Hydrocarbons. - 82-02 0336774

wallace, D.: Nelson, N.: Gates, T.

JOURNAL NAME- J. COMBUST. TOXICOL. val. 8, pp. 105-108 1982 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL- Analytical. Serial AUTHOR AFFILIATION-
Puplic Interest Sci. Consul. Serv.., 549 West 123 St. New York, NY 10027, USA
LANGUAGE=- Englisn

Shortly after health status surveys had been completed on the survivors of the
Beverly Hills Supper Club Fire and on the firefighters injured during the New York
Telephone Fire, individual members ©f each group complained of new disorders and
triggered new post-survey "ministudies", All women polled showsd Severe uterine
dysfunctions, some resulting in hysterectomies or other hospitalization. The
Telephone firefighter cohort showed atypical pattern of age distribution of cancer
cases and cancer types, compared with the Fire Department as a whole. Literature on
presence of chlorinated hydrocarbons in PVC pyrolysis and combustion smoke and on
the health effects of chlorinated hydrocarbons is reviewed.

Raview of Epidemiologic Study Resulits of Vinyl Chioride-Related Compounds. - 82-01
0280088

apfeidorf, R.: Infante., P. F.
JOURNAL NAME -~ ENVIRON. HWEALTH PERSPECT. vol. 41, pp. 221-226 1981 DOCUMENT
TYPE- Journal Article BIBLIDGRAPHIC LEVEL- Amalytical, Serial AUTHOR

AFFILIATION- Off. Carcinogen Indentif. Class., Health Stand. Prog., Occup. Safety
Health Admin., U. S. Dep. Lapor, washington, D. C. 20210, USA LITERARY
INDICATOR(S)- KD CONFERENCE DATE- 20~21 Mar 1980 CONFERENCE TITLE- Conference
to Reevaluate the Toxicity of Vinyl Chloride Monomer, Poly{Vinyl Chleorige) and
Structural analogs CONFERENCE LOCATION- Bethesaa, MD (USA) LANGUAGE- Engtlisn

Epidemiotogic study results adaressing the carcimogenicity of six compounds related
to vinyl chloride (vinylidene chloride, tricnloroethylene, perchloroethylene,
carpon tetrachloride, ethylene dibromide and epichlorohydrin) are reviewed. The
study results suggest an increased carcinogenic risk amomng workers exposed to
epichloronydrin and to dry cleaning and degreasing solvents. A)tnough several
studies report no significant excess of cancer mortality, an evaluation of the
design of these investigations demonstrates that these negative cohort studies
consisted of populations of insufficient sampie size and latency to permit any
meaningful conclusions regarding carcinogenic risk. Therefore, experimental studies
must be relied upon to determine whetner several of these substances pose a
potential carcinogenic risk to humans. Available evidence indicates that all of
these substances have demonstrated a carcimogenic response in experimental animals
and most are mutagenic 1n experimental test systems.

Review of Experimental Carcinogenesis by Compounds Related to Vinyl Chioride. -
B2-01 0280083

Chu, K. C.; Miliman, H. A.
JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 211-220 1981 DOCUMENT
TYPE~ Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Natl. Cancer Inst., NIH Bethesda, MD 2Q205, USA LITERARY
INDICATOR(S )~ KQ CONFERENCE DATE- 20-21 Mmar 19BO CONFERENCE TITLE- Conferance
to Reevaluate the Toxicity of Vinyt! Chioride Monomer, Poly(Viny! Chloride) and
Structural Analogs CONFERENCE LOCATION- Bethesda, MD (USA) LANGUAGE- English

The experimental carcinogenestis results on six compounds related to vinyl chleoride
are reported. Vinyligene chlaride, given by inhaiation, was carcinpgenic in male
CO~1 mice, male CD rats, Sprague-Dawley rats and male Swiss mice. Trichloroetnylen-~
e, given by gavage and inhalation, was carcinogenic in the B6C3Ft mice. when given
by gavage, perchiorcethylene was carcinogenic in the B6C3F1 mice, and
dichloroethane was carcinogenic in Osborne-Mencel rats and BSC3F1 mice.
Dinromoathane, given by gavage and inhalation, was carcinogenic in B&6C3F1 mice,
F344 rats and Osborne-Mende)l rats. Finally, epichlorohydrin was carcinogenic in
male Sprague-Dawisy rats and BGC3IF1 mice.
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Angiosarcoma of the Liver: A Signal Lesion of Vinyl Chloride Exposure. - B82-01
0200071

Vianna, N. J.: Braagy., uJ.; Harper, P.
JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 207-210 1981 OOCUMENT
TYPE- Journal Artricle BIBLIOGRAPHIC LEVEL- Anatytical, Serial AUTHOR

AFFILIATION- Bur. Environ. Epidemio)l., New York State Dep. Health, Tower Bldg.,
Empire State Health Plaza, Atbany, NY 12237, USA LITERARY INDICATOR{(S)- KD
CONFERENCE DATE- 20-21 Mar 1980 CONFERENCE TITLE- Canference to Reevaluate the
Toxicity of Vinyl Chlgoride Monomer, Poly{Vinyl Chiloride} and Structural Analogs
CONFERENCE LOCATION- Bethesda, MD (USa) LANGUAGE- Englisn

Vinyl chloride (VCM) induced angiosarcoma of the liver (ASL) is a rare vascular
wumor which might be associated with a wide range of disease States. The
possibility that this tumor might be a signal lesion is supported by mortality
studies suggesting that cancers of the digestive, respiratory, neurological and
lymphatic systems have occurred more often than expectad in VCM workers. There is
2iso evidence that certaim non-necplastic disorders, such as pneumoconiosis and
axcess fetal deaths, may be associrated with this chemical. [t has been suggested
that a gradual increase in the 1ncidence of ASL might have cccurred in recent
yvears. This could be a reflection of the long latency period and/or the i1ncreased
recognition of this entity. Severa)l cases of ASL have occurred in people living in
the vicinity of VCM plants. This raises the possibility that low-ievel exposure tc
this chemical over a long period might induce ASL.

Power Considerations in Studies of Reproductive Effects of Vinyl Chloride and Some
Structural Analeogs. - 82-01 0290043

Hatch, M.; Kline, J.: Stein, Z.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. val. 41, pp. 19§-201 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Div. Epidemiol., Scn. Public Health Sergievsky Cent., Columbia Univ..

630 west 168th St., New York, NY 10032 USa LITERARY INDICATOR(S)- KO CONFERENCE
DATE- 20-21 Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the Toxicity of
Vinyl Chloride Monomer, Poiy(Vvinyl Chloride) and Structuratl Analogs CONFERENCE
LOCATION- Bethesda, MD (USA) LANGUAGE- English

The authors review the evigence examining the relation of reproguctive fumction and
exposure to vinyl chloride and selected structural analeogs. Investigation of thase
compoungs for possible reproductive effects has focused on paternal exposure, a
much less well studied route than maternmal exposure. Drawing on animal models, the
authors discuss what is known about the possible reproductive consaquences of
exposure to the father as wel) as to the mother. In evaluating the studies of
reproductive outcome in relation to vinyl chleride or analogs. tha authors consider
what birologic model may have been tested and whether there was statistical power 1o
detect modderate increases in risk. Parameters infiluencing statistical power are
reviewed, and recommended samplie sSizes are Set out which would insure sufficient
power, in future studies, tQ detect adverse effacts.

Mutagenicity Studies of Viny)l Chioride., - 82-01 0280024
Fabricant, J. D.; Legator, M. §.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol., 41, pp. 189-183 1981 DOCUMENT
TYPE~ Journal Article SIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Dep. Prevent. Med. & Commun. Health, Div. Environ. Toxicol., Uniwv.
Texas Med. Br., Galveston, TX 77550, USa LITERARY INDICATOR(S)- KO CONFERENCE
DATE- 20-21 mar 1980 CONFERENCE TITLE~ Conference to Reevaiuate the Toxicity of
vinyl! Chloride Monomer, Poly(Vinyl Chloride) anrmd Structural Analogs CONFERENCE
LOCATION- Bethesda, MD (USA) LANGUAGE- English

Mutagenicity studies in both man and in test organisms clearly demonstrate positive
mutagenic activity of vinyl chleoride. In terms of the mutagenicity studies using a
variety of in vitro procedures covering both eukaryotes and prokaryotes, positive
effects were found. Cytogenetic in vivo studies in animals and in humans indicate
not onty somatic mutations, but alsc germinal effects with this chemical.
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Prenatal Susceptibility to Carcinogenesis by Xenobictic Substances Incliuding Vinyl
Chioride., - 82-01 0280004

Rice, J. M.

JOURNAL NAME-~ ENVIRON. HEALTH PERSPECT. vol. 41, pp. 179-188 1981 DOCUMENT
TYPE~ Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Perinatal Carcinogen. Sect., Lab. Comp. Carcinogen., Natl. Cancer
Inst., Fort Qetrick, Frederick, MD 21704, USa LITERARY INDICATOR(S)- KD
CONFERENCE DATE- 20-21 Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the
Toxicity of Vinyl Chloride Monomer, Poly(Vinyl Chloride) and Structural Analogs
CONFERENCE LOCATION- Bethesda. MD (USA)} LANGUAGE-~ English
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The carcinogenicity of vinyl chloride for experimental! animals when aoministered
transplacentatly is reviewed in comparison with knowh transplacental carcinogens,
inciuding those that, like vinyl chloride, are dependent on enzyme-mediated
metabol it conversion to a reactive intermediate in maternal or fetal tissues. Vinyl
chioride is converted by mixed-function oxidases to the reactive metabo)ite
chlarooxirang, the carcinogenicity of which is alsc raviewed. Vinyl chloride is
unequivocally a transplacental carcinogen for the rat. No evidence exists, however,
tTO support the nypothesis that exposure of male rats to vinyl chlorigde or any other
carcinogen confers an increased risk of tumor development on their progeny. Many
structural analogs of viny! chloprige, i.e., substituted ethylenes, are also
carcinogenic for adult animals, and can with confidence likewise be predictec 1c be
affective transplacental carcinogens.

Vinyl Chloride: Inhalation Teratology Study in Mice, Rats and Rabbits. - 82-01
0289981

John, J. A.: Smitn, F. A.: Schwetz, B. A,

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol, 41, pp. 171-177 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Toxicol. Res. Lap., Heaith Envirom. Sci. USA, Dow Chemical U. S. A..
Midland, MI 48640, USA LITERARY INDICATOR(S)- K CONFERENCE DATE- 20-21 Mar 1880
CONFERENCE TITLE- Conference to Reevaluate the Toxicity of Vinyl Chloride Monomer,
Poly(vinyl Chlorige) and Structural Analogs CONFERENCE LDCATION- Bethesda, MD
(USA) LANGUAGE- English

These studies evaluated the effects of inhaled vinyl chloride monomar {VCM) on
mouse, rat and rabbit empryonal and fetal development. Groups of pregnant CF-1
mice, Sprague-Dawley rats and New Zeatland white rabbits were expesed to SQ0 ppm VCM
for 7 hr daily during the period of major organogenesis. Subseguently, other groups
of mice were similarly exposed to SO ppm VCM, and rats and rabbits were exposed to
250C ppm. While maternal toxicity was observed, exposure to VCM did not cause
significant embryonal or fetal toxicity and was not teratogenic in any of the three
species at the concentrations tested. Simultanecus exposure of some of the pregnant
animals to VCM by inhalation plus 15% ethamo! in the drinking water rasulted in
toxic effects greater than those associated with exposure to VCM alone in the three
species. The fetal effects cbserved were similar to those reported for these three
specias following administration of ethano! without VCM exposure.

Reviaw of Pulmanary Effects of Poly(Vinyl Chloride) and Vinyl Chloride Exposurs. -
82-01 0289975 .

Litis, R,

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 167-169 1881 DOCUMENT
TYPE- Journal Article BIBLIDGRAPHIC LEVEL=- Analytical, Serial AUTHOR
AFFILIATION- Environ. Sci. Lab., Dep. Commun. Med., Mount $inaj Sch. Med. City
Univ., New Yerk, One Gustave Levy Place, New York, NY 310029, USA t ITERARY
INDICATOR(S)- KO CONFERENCE DATE~- 20-21 Mar 1880 CONFERENCE TITLE- Conference
to Reevaluate the Toxicity of Vimyl Chloride Monomer, Poly(Vinyl Chioride) and
Structural Analogs CONFERENCE LOCATION- Bethesda. MD (USA) LANGUAGE- English

The contributions of several recent raports to the cefinition of puimonary effects
of PVC dust inhatation are reviewed. Granulomatous reaction, with inclusion of PVC
particltes in macrophages and histocytes, and associated interstitial pulmonary
fibrosis have bsen found tc lead to exertional dyspnoea, diffuse micronodular chest
radiographic cpacities anc restrictive pulmonary dysfunction. The effects of vinyl
chloride (VC) monomer (gas} on proteins and the immunologic mechanisms triggered by
the altered protein are possible mechanisms for the development in some cases of
interstitial pulmonary fibrosis secondary to VC exposure.
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Excess Lung Cancer Risk in a Synthetic Chemicals Plant. - 82-01 0289644

waxweiler, R. J.; Smith, A. H.; Falk, H.; Tyroler, H. A.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol., 41, pp. 159-16S5 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- analytical, Seria) AUTHOR
AFFILIATION- Industry-wide Stud. Br., Div. Surveill., Hazard Eva). field Stud.,

Natl. Inst. Dccup. Safety Health, 467¢ Columbia Parkway, Cimcinnati, OM 45226 USa
LITERARY INDICATOR{S}- ¥ CONFERENCE DATE- 20-2t Mar 1980 CONFERENCE TITLE-
Conference to Reevaluate the Toxicity of Vinyl Chioride Monomer, Poly(Vinyl
Chioride) and Structural Analogs CONFERENCE LOCATION- Bethesda, MD (USa)
LANGUAGE~- English

A standardized mortality ratio of 1.48 for respiratory system cancer (42 observed
deaths versus 28.2 expected, p < 0,.01) was observed among & cohort of 4806 males
emplioyed at 2 synthetic chemicals plant since its startup in 198942. Upon review of
pathologic material, the excess was found to be limited to adancocarcinoma and targe
cel) undifferentiated lung cancer. Many of the workers had been exposed 10 viny)
chloride., as well as to chlorinated solvents, pely(vinyl chloride) (PVC) dust,
acrylates and acrylonitrile. To evaluate the asscciation between lung cancer and
cccupational chemical exposures, detailed work histories for each cohort member
were combined with exposure ratings for each of 19 chemicals for each job for each
calenaar yvear since 1942. A serially additive axpected dose mocal was then
constructed which compared the doses of the chemicals observed for the iung cancar
cases to the doses expaected based on subcohorts without lung cancer i1ndividually
matched to the cases. PVC dust appeared to be the most likely etiologic agnet (p =
0.037}). Time trends cof PVC dust exposure ingicated a potential latent period of
5-16 years before death.

Epidemioiogical Study of Pneumoconiosis in the Italian Poly(vinyl Chloride)
Industry. -~ 82-01 0289760

Mastrangelo, G.; Saia, B.; Marcer, G.; Piazza, G.
JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol, 41, pp. 153-157 1981 DOCUMENT
TYPE-~ Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Ist. Med. Lavoro, Univ. Studi Padova, Vvia Facciolatis 71, Pagua, Italy
LITERARY INDICATOR(S)- K CONFERENCE DATE- 20-271 Mar 1980 CONFERENCE TITLE-
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Among 1216 workers employed in a poly(vinyl chloride) production factory, 20 cases
of pneumoconiosis were found. None of these workers had had previous exposure to
organic or tnerganic dusts:; 731 had been exposed to PVC dust (employed in arying.
sacking and blenging of polymer) and 485 had been exposed to monomer alone. Chest
x~ray films were read by two independent physicians utilizing the ILO/UC
Pneumoconiosis Classification, 1971. X-ray abnormalities were cnaracterized by
limited profusion, irregular type and low gravity; in & small percentage of cases
these were associated with slight restrictive respiratory function impairments.

Mortality and Cancer Rates Among Workers in the Swedish PYC Processing Ingustry. -
82-01 0288740

Motina, G.; Hoimberg, B.; Elefasscon, S.; Holmlung, L.; Moosing, R.: WwWesterholm,

P.
JOURNAL NAME~ ENVIRON. HEALTH PERSPECT. vol. 41, pp. 145-151 1981 DOCUMENT
TYPE~ Jourmal Article BIBLIOGRAPHIC LEVEL- Amalytical, Serial AUTHOR

AFFILIATION- Occup. Toxicol. Unit, Dep. Occup. Med. Labor Med. Div., Dep. Occup.
Safety, Box 100, 28 Stockholim, Sweden LITERARY INDICATOR(S)- K CONFERENCE DATE-~
20-21 Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the Toxicity of Vinyl
Chloride Monomer, Poly(Vinyl Chloride) and Structural Analogs CONFERENCE
LOCATION- Bethesda, MD (USA) LANGUAGE~- English

Personnel 1ists from four PVC-processing industries were collected on production of
employees with at least three months of employment at the beginning of 1945 and the
last day of employment December 31, 1974. 0Of 2073 persons, 103 could not be
followed up, because they had moved abroad. The remaining persons comprise the
cohort of 1870 individuals who were anmalyzed and compared with the national
population with respect to mortality from various diseases and cancer morbidity.
The death risk from mypcardial infarction is elevated in the cohort. The myocardial
infarction risk related to viny) chloride exposure is discussed in relation to
earlier studies on the vascular effects of vinyl chloride.
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Mortality Among PVC-Fabricating Employees. - 82-01 0288722

Chiazze, L.,Jr.; Ference, L. O.
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DATE- 20-21 Mar 1880 CONFERENCE TITLE- Conference to Reevatuate the Toxicity of
Vinyl Chloride Monomer, Poly(Vinyl Chioride) and Structural Ana)ogs CONFERENCE
LOCATION- Bethesda, MD (USA) LANGUAGE- English

The results of a cross-sectiona) mortality study ¢f 3847 deaths coccurring among
current ang former (white) employees of 17 PV fabricators during 1964-1973 are
presented. Sex-race-cause-specific proportionate mortality ratios (PMR’'Ss) were
computed by using two separate standards: one, the U. 5. mortality in 1968: the
second, U. $. mortality for the individual years 1964-1973. In addition, a
case-control analysis, based upon 44 breast cancer deaths among white female
employeas, i5 presented. PMR‘s ara significantly different from unity for all
cancers, and for cancers of the digestive system among both white males and white
femailes. Although observed deaths significantly exceedeg expectations for cancer of
the breast, a subsaquent case-contrecl analysis reveals no statistically significant
relativa risks for breast cancer.

Poly(Vinyt! Chioride) Processes and Products. - 82-01 0288705

wneelsr, R. N.,Jr.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 123-128 1981 DOCUMENT
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LANGUAGE- English

Poly{vinyl chlorige) resins are produced by four basic processes: suspension,
emulsion, bulk and solution polymerization. PVC suspension resins are usually
relatively dust-free and ganular with varying degrees of particle porosity. PVC
emulsion resins are smal)l particle powders containing very littte frae monomer.
Bulk PVC resins are similar to suspensicn PVC resins, though the particles tend to
be more porous. Soiution PVC resins are smaller in particle size than suspersion
PVC with high porosity particles containtng essentially no free monomer. The
variety of PVC resin products does not lend itself to broad generalizations
concerning health hazards. In studying occupational hazards the particular PVC
process and the product must be considered and identifiea in the study.

Effectiveness of Federally Required Medical Laboratory Screening in the Detection
of Chemical Liver Injury. - 82-01 0289683

Tamburre, C. H.; Greenberg, R.
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Mar 19BO CONFERENCE TITLE- Conference to Reevaluate the Toxicity of Vinyl
Chloride Monomar, Poly(Vinyl Chloride) and Structural Analogs CONFERENCE
LOCATION- Betnesda, MD (USA) LANGUAGE~- English

The increasing concern of industrialized sccieties over the potential health hazard
of synthaetic chemicals in the occupational environment has led to government
requirements for medical laboratory screening of workers. The specific tests for
such screening programs are most often selected on the basis of madical exparience
which utilized tham in symptomatic or hospitaltzed populations. Required screening
tests for hepatic injury including cancer in vinyl chioride workers has been
systematically and prospectively Studied in an industrial populatijon working with
synthetic rubber and plastics.
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Epidemiology of Hepatic Angiosarcoma in the United States: 1964-1974. - 82-01
0288886

Falk, H.:; Herbert, J.; Crowley. S.; Ishak, K. G.; Thomas., L. B.; Popper., H.;
Caldwell, G. G.
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A nationwide survey af hepatic angiosarcoma (HAS) in the United States during the
years 1964 through 1974 identified 168 cases. Of these, 42 cases (25%) were
associated with knoewn etiologic factors, such as vinyl chloride monomer exposure
guring preparatiaon of poly(vinyl chioride), use of Thorotrast in angiography,
exposure to inorganic arsenic, and treatment with androgenicanabo)ic steroids; 126
cases (75%) are of uncertain eticiogy. HAS most often affects males {ratio of
approximateily 3:1), peaks in the sixth and seventh decades of l1ife (somewhat
earlier than other sarcomas of the liver) and appears to occur more often in the
industriatized Northeast and Midwest {although reporting artifact may be a factor).
There is an extraordinary retative risk for poly(vinyl! chloride) polymerization
workers: there may alsc be other chemical-~industrial assogiations that require
further investigation. Prospective epidemiclogic studies of HAS should be
considered as a means of identifying other causative factors (e.g., chemicals or
darugs) reiated to HAS.

Epidemiologic Study of Vinyl Chloride Workers: Mortality Through December 31, 1972.
- 82-01 0288651

Cooper, W. C.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 101-106 1881 DOCUMENT
TYPE- Journal Article BIBLIDGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- 2150 Shattuck Ave.. Suite 40t, Berkeley, CA 94704, USA LITERARY
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Reevaluate the Toxicity of Vinyl Chloride Monomer, Poly{Vvinv) Chloride) and
Structural Analogs CONFERENCE LOCATION- Bethesda, MD (USA) LANGUAGE- Engtlish

A population of 10,173 men., employed in 37 plants, was identified as having worked
for at least one year in jowms invoiving probable exposure to vinyl chloride monomer
(VCM} prior to January 1,1973. Of the 8677 men wnose vital Status was datermined,
7Q7 were known to have died. For 699, death certificates ware obtained. The
standardizad mortality ratic (SMR) for all causes was 89, that for al)l malignancies
was 104, The only type of malignancy found in significant excess was in the
category of malignant neoplasms of the brain and other parts of the nervous system.

German Investigations on Morbidity and Mortality of Workers Exposed to Vinyl
Chlorice. - 82-01 0288647

weber, H.; Reinl, W.; Greiser, E.
JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vel., 41, pp. 95-99 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Staat]icher Gewerbaarzt, Duesseldorf, FRG LITERARY INDICATDR(S)~ K
CONFERENCE DATE- 20-21 Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the
Toxicity of vinyl Chloride Monomer, Poly(Viny) Chloride) and Structural Analogs
CONFERENCE LOCATIDN- Bethesda, MD (USA) LANGUAGE~ English

Two studies on mortality ang morbidity of workers exposed to vinyl chioride monomer
{(VCM) which have been carried out on bahalf of the Ministry of Labour, Health and
Social Affairs on Northrhine-Westphalia are reported.
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Infante, P. F.
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CONFERENCE LOCATION- Bethesda, MD (USA) LANGUAGE- English

A review of epidamiclogic studies of workers exposed to vinyl chloride (VC) was
conducted. Some of tnese studies comprised small cohorts and thus were insensttive
in the evaluation of carcinogenic response for sites that do not demonstrate a nignh
relative risk. Other larger studies used methodology and design that precluded an
interpretation of the results. Such limitations were acknowleodged by some authors.

121. Results of Sputum Cytology Among Workers Exposed to Vinyl Chloride Monomer and to

Poly{vinyl Chioride). - B82-01 028989530

Mattani, C.; Lagi, P

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 85-88 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- Inst. Oncol. Tumor Cent., Bologna, Italy LITERARY INDICATOR(S)- K
CONFERENCE DATE- 20-21 Mar 18980 CONFERENCE TITLE- Conference to Reevaluate the
Toxici1ty of Vinyl Chloride Monomer, Poly(Vinyl Chloride} and Structural Analogs
CONFERENCE LOCATION- Bethesaca, MD (USA) LANGUAGE~- English

The results of systematiC Cytoiogical sputum examinations of 3,380 Iltalian VC-PVC
industry workers and of 2,287 workers 111 other industries at different potential
risk and chosen as control groups are reported. The results indicate an increass in
cellular apnormalities and dysplasias in the epithelium of the respiratory tract
among VC-PVC workers. These data are in tine with experimental results showing that
VC produces lung tumors 1n mice and with early epidemiological evidence among
exposed workers.

122. Preliminary Observations of the Effect of Inhalation of PVC in Man and Experimental
Animals. - 82-01 0288617

wagner, J. C.; Johnson, N. F.

JOURNAL NAME~- ENVIRON. HEALTH PERSPECT. voel. 41, pp. 83-84 1981 DOCUMENT
TYPE~ Journal Articie BIBLIOGRAPHIC LEVEL- Analytica)., Serial AUTHOR
AFFILIATION- Med. Res. Council, Pneumoconios:s Unit, Llandough Hosp., Penartn,
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TITLE- Conference to Reevaluate the Toxicity of Vinyl Chloride Monomer, Poly(Vinyl
Chioride} and Structural Analogs CONFERENCE LOCATION- Betnesca, MD (USA)
LANGUAGE- English

Attention has been focussed. both in man and experimental animals, on the effects
of inhatation of the gas monomer. vinyl chloride. There are now strict regulations
for the control of the monomer gas, but the particies are regarded as mruisance dust
and their emission is Not covered by specific tegislation. These studies on rats,
where dboth inhalation and implantatton methods of exposure have been used, and
examtnation of tissue from human cases exposed t¢ paste polymers, indicate that
these small particles can only be regarded as evidence of exposure, and on presant
evidence there is no ingication of causation of significant pulmonary disease.
Technigues have been developed by which these particles can be demonstrated in
ordinary histological preparations and by transmission electron microscopy.
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Phaumcconiosis in Animals Exposed to Poly{Viny! Chiorice) Dust. - B2-01 0289801
Groth, D. H.; Lynch, D. W.: Moorman. W. J.; Stettler, L. €E.; Leawis, T. R.;
wagner, w. 0O.: Koemmineni, C.
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Rats, gunea pigs and monkeys were exposed by inhalation (6 hr/day, 5 days/week) for
up to 22 months to a 13 mg/m super(3) concentratian of PVC dust. Autopsies on rats
ana guinea pigs were performed after 12 months of exposure and on monkeys after 22
months of expeosure. Lung function tests were performed on monkeys after 9, 14 and
22 months of aexposure. Aggregates of atveolar macrophages containing PVC particles
ware found in the lungs of al) animals. These aggregates were more numercus in the
monkey lungs. No fibrosis or significant cellular infiltrates were present in or
near these cellular aggregates. No significant effects on puimonary functiorn could
be demonstrated in the mankeys expasad to PVYC. tUnder the conditions of this
experim@nt, innaled PVC produced a benign pneumoconiosis.

Cancer Induction Following Single and Multipla Exposuras to a2 Constant Amount of

Vinyl Chioride Mornomer. - B2-01 0289585

Hehir, R, M. McNamara, 8. P.: McLaughlin, J..Jr.: wWilligan, D. A.: Bierbower .
G.; Hardisty, J. F.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vel. 41, pp. €3-72 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPMIC LEVEL- Analytical, Serial AUTHOR

AFFILIATION- V. S. Conmsum. Prod. Safety Comm,, wWestwood Towers Build., Rm, 738,
5401 west Blvd., washington, D. €. 20207. USA LITERARY INDICATOR(S)- K
CONFERENCE DATE-~ 20-21 Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the
Toxicity of Vinyl Chioride Monomer, Poly(Vvinyl Chlericde) and Structural Analogs
CONFERENCE LOCATION- Bethesda, MD (USA) LANGUAGE- English

vVinyl chloride monomer (VCM)}, already identified as a human animal carcinogen, was
selectecd as a model agent to explore an area of concern for single and intermittent
low leve) exposure. In traditional cancer bioassay., animals are repeatedly exposed
over their lifespan to a dose of suspectad chemical. In the current studies rats
ant mice were exposed in an inhalation chamber to single one-hour doses of VCM
ranging from 50 to S50,00C ppm.

Effect of Ethanol on Vinyl CThloride Carcinogenesis. - 82-01 0288572

Racike, M., J.; Stemmer, K. L.; Bingham, E.
JOURNAL NAME- ENVIRON, HEALTH PERSPECT. voel. 41, pp. 59-62 1981 DOCUMENT
TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Seria) AUTHOR

AFFILIATION- Univ, Cincinnati Med. Cent., Dep. Environ. Health, Kettering Lab.,
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Four treatment groups (80 male Sprague-Dawley rats/group) were used in a 2 x 2
factorial design: inhalation of 600 ppm vinyl chloride (VC) 4 hr/day. S days/week
_for 1 year; VO and ingestion of 5% ethamol in water {(v/v); filtered air and
ethanol; filtered air. Ingestion of ethanol! was begun 4 weeks prior to inhalation
of VC and continued for 1ife or termination of the study at two ancg ocne-half years
from the first VC exposure. In this model system, ethano)l potentiated the
carcinogenic response to VC in the liver and produced an excess of naoplasms in
animals receiving ethanol alone. Ethanol with or without VC had a strong
tumorigenic effect on the endocrine system. These results ingdicate that ethano) is
a cocarcinogen in relation to the carcinogen VC.
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Effects of Aging on the Induction of Angiosarcoma. - B2-01 0289550

Groth, T, H.: Coate, W. B.: Ulland, B. M. Hornung, R. W.
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Adult, Sorague-Dawliey albino rats of four gifferent ages (6, 1B, 32 and S2 weeks)
weare exposad to 840 ppm vinyl chloride by inhalation for 24 waeks, & days/week, 7
nhr/day. In each age group, there were 11C 10 128 males and the same number of
females. The similarly housed control group, which was not exposed to vinyl
chloride, consisted of the same number of males and females i each age group. Al}
animals that died spontanecusly, or were sacrificed moribund, or were killed at
schedulea times (3. & and 2 months after initial exposure) were autopsied. Al)
organs were examined grossly, and several tissues from each animal were examined
microscopically. This stuoy demonstrated that older adult animals and females are
mare suscegptible to the angiosarcoma-inducing effects of vinyl chloride than young
adult animals and males, respectiveiy.

Neoplastic and Nonneoplastic Effects of Vinyl Chioride in Mouse Lung. - 82-01
0288538

Suzuki, Y.

JOURNAL NAME- ENVIRON. HEALTH PERSPECT. vol. 41, pp. 31-52 1981 DOCUMENT
TYPE- Journal Articile BIBLIDGRAPHIC LEVEL- Analytical, Seria) AUTHOR
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LANGUAGE- English

Neoplastic effects of vinyl chloride were studied in lungs of 27 mice exposed o
vinyt chloride meonomer at 2500 and 6000 ppm for § and 6 months (large dosas and
long-term exposure). Pulmonary tumors were observed itn 26 of 27 experimental
animals. The neoplastic effect of viny! chloride of smailer doses (100, 10, 1 and ©
(control) ppm) and shorter exposure (four weeks) was studied in lurngs of 120 mice.
A dose-response relation was considered in the incidence ¢f the alveologenic tumor
production of vinyl cnloride. It is concliugded that mouse lung 18 an extremaly
sensitive indicator of the oncogenicity of vinyl! chloride.

Carcinogenicity Bioassays of Vinyl Chioride Monomer: A Mode! of Risk Assessment on
an Experimental Basis. - 82-01 0289831

Maltoni, C.; Lefemine, G.; Ciliberti, A.; Cotti, G.; Carretti, D,
JOURNAL NAME- ENVIRON. HWEALTH PERSPECT. vol. 41, pp. 3-29 1981 DOCUMENT TYPE-
Journal Article BIBLIOGRAPHIC LEVEL~ Anmalytical, Serial AUTHOR AFFILIATION-

Inst. Dncol.. Bologna, Italy LITERARY INDICATOR(S)- K CONFERENCE DATE- 20-21
Mar 1980 CONFERENCE TITLE- Conference to Reevaluate the Toxicity of Viny)
Chioride Monomer, Poly(Vinyl Chloride) and Structural Analogs CONFERENCE
LOCATION~ Bethescda, MD {(USA) LANGUAGE~ English

Data are presented regarding the final results of the Bentivoglio {(Bologna) preoject
on iong-term carcinogenicity bioassays of vinyl chloride (VC). The experimentatl
project studied the effects of the momomer, BRdministered by different routes,
concentrations and schedules of treatment, to animals (near 7000) of diffarent
species, strains, sex and age. This is the largest experimental carcinogenicity
study performed on a single compound by a single institution. The results indicate
that vC is a multipotential carcinogen, affacting a variety of organs and tissues,
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Vinyl Chiorige Disorder. - 82-01% 0289438

Walker, A. E.
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CONFERENCE DATE- 10-11 Apr 1981 CONFERENCE TITLE- Meeting of the British
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The medical hazards associated with exposure to vinyl chloride monomer {(VCM)
hignhlight two important aspects of inoustrial magicine: firstly, the long latent
itnterval which may occur ba&tween initial exposure tO a toxic substance and the
appearance of clinical evidence of damage: and secondly, the important role of
animal experimeantal work in alerting physicians to the potential toxic effects of
chemical substances.

Detection of N superi(2),3-Ethenoguanine in DNA After Treatment With
Chiorocacetaldenyde in vitro. - 82-01 0284928

Qesch, F.; Doerjer, G.

JUDURNAL NAME- CARCINOGENESIS. vel. 3. no. &, pp. €63-665 1982 DOCUMENT TYPE-
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English

The reaction of chioroacetaldehyde, a reactive metabolite of the carcinogen vinyl
chloride, with DNA produces in addition to the hitherto krnown adducts, 1{,N
super(G)-ethencadeanine and 3.N super(s4)-ethenocytosine, an etnenoguanine adduct,
namely N super(2)-3-ethenoguanine. This adauct is formed in the reaction of
chloroacetaidehyde with the free base as well. After DNA hydrolysis followed by
isolation of this nmnew adduct by h.p.1.c.., its mass spactrum and fluorescence
spectrum are identical with those published in the titerature for the chemically
synthesized N super(2),3-ethenoguanine. The formation of only this guanine
derivative out of severa! theoretically possible reaction progucts allows the
formulation of a reaction scheme.

Polyviny! Chlorice Puimonary Disease. - 82-01 0243551

Pinsker, K. L.; Fell, S.; Kamnholz, S5. L.

JOURNAL NAME- CHEST. vol. 80, no. 6, p. 768 1981 DOCUMENT TYPE- Journal
Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION- Dep.
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10467, USA LANGUAGE- English

A 30-year-ol¢ fireman presented tc Montefiore Hospital and Medical Center in 1877,
two yaars after he was exposed t0 heavy concentrations of PVC fumes emanating from
purning cable insulation.

Power Considerations in Epidcmiolcéic Studies of Vinyl Chloride Workers. - 82-01
0243550

Beaumont, J. J.; Bresiow, N. E.
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4678 Columbia Pkwy., Cincinnati, OH 45226, USA LANGUAGE- English

Nine retrospective mortality studies of workers exposed 0 vinyl chlioride were
reviewesd to determine whether differences in their hypothesis testing results might
be due to differences {n statistical power. Where possible, the power oOf each study
was calculated for cancer of the lung, brain and liver. When powar was taken into
consideration, the results for liver and brain cancer were found to be consistent
with an etiologic rote for vinyl chloride. fFor lung cancer, the data wers not

consistent with an etiologic rale, in that two studies with very high power yielded
negative results.
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Carcinogenic and other toxic effects on rats and mice were examined during a 12-mo
period following exposure to vinyl chloride (VC) or vinylidene cnioride (VDC). The
results suggest that exposure to vinyl halices at dose levels lower than these that
elicit a significant increase in cancer incidence during the lifetime of the animal
may, nonetheless, increase the risk of early death or moribundity from toxi1c pre-
or subcarcincgenic effects. At dose levels higher than those consistent with the
physiologica! defense or repai1r capabilities of the cell, ultimate tumor incidence
becomes proportionate to length of exposure and may refiect the number of
carcinogenic events elicited during the exposure period.

Evidence for Endothelial Cell Origin of Vinyl Chloride-Induced Hepatic
Angtosarcoma. - 82-01 0184878

Fortwengler, H. P..,Jr.; Jdones, D.; Espinosa, E.; Tamburro, C. H.

JOURNAL NAME- GASTROENTEROLOGY . vol. BO, nc. &, pp. 1415-1418 1981 DOCUMENT
TYPE~ JUournal Article BIBLIOGRAPHIC LEVEL~- Analytical, Serial AUTHOR
AFFILIATION- Dept. Med., Div. Digestive Diseases Nutr., Dept. Pathol., Univ.

Louisville Sch., Med.. Louisville, KY, US5a LANGUAGE- English

Previous reports of hepatic angiosarcoma have not clearly defined the cellular type
from which this tumpr arises. In the work presented here, evidence for tne
endotheli1al cel) origin of this tumor is provided by the demonstration of factor
VIII, a known endothetial cell marker, in the tumor cells. fluorescence due to the
presence of factor VIII appeared intense in the tumor sinusoidal cells of all four
vinyl chloride-associated angiosarcomas stucdied, whereas normal liver sinusoidal
lining cells showed hegligible fluorescence.

Neurological Changes in Vinyl Chloride-Exposed Workers. - 82-01 0184376

Styblova, V., Lamx1, V., Chumcatl, 0.; Kellerova, V.; Paskova, V.; Vitogovoya,
J.o Zlab, L.

JOURNAL NAME- J. HYG. EPIDEMIOL. MICROBIOL. IMMUNDOL. vel., 25, no. 3, pp. 233-243
19814 DOCUMENT TYPE~ Journal aArticle SBIBLIOGRAPHIC LEVEL- Apalytical, Serial

AUTHOR AFFILIATION- Dept. Neurology, Mea. Fac. Hygiene, Charles Univ., Prague
LANGUAGE- English

Vinyl chloride (VC) toxicity for the human organism is not still fully clear.
Because of a tack of more detailed neurological studies among the VC-exposed
persons, we conducted field investigations among the occupaticnally exposed workers
in a plant whare there was Six yvears before put into operation a workshop with a
considaravle VC hazard.

Ultrastructure of Hepatic Angiosarcoma in Rats Incduced by Vinyl Chloride. - 82-01
0170812

Spit, B.; Feron, V. J.; Hendoriksen, F. M,

JOURNAL NAME- EXP. MDL. PATHODL. vel. 35, no. 2, pp. 277-284 1981 DOCUMENT
TYPE~ Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR
AFFILIATION- Inst. CIVD-Toxicology Nutr. TND, P. 0. 8ox 360, 3700 AJ 2Zeist, The
Netherlands LANGUAGE=- English

The hepatic angtosarcoma studied was from a2 male Wistar rat having been exposed to
viny) chloride monomer (VCM) by the oral route for 120 weeks. Wigdened sinusoids
lined by large elsctron-lucent, spindle-shaped tumor cells and membrane-bound
nuclaear-free structures were seen in the transitional zone between the tumor mass
and the adjacent liver tissue. In areas merely consisting of tumor tissue the tumor
aiso had a more angular or irregular shapas. The origin of the tumor cells is
discussea in light of the characteristic differences between endothelial cells and
Kupffer cells descrtbed in the titerature.
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Cancer Mortality of a Group of Canadian Workers Exposed to Viny! Chloride Monomer.
- 82-01 0170763

Theriault, G.: Allard, P.
JOURNAL NAME- J. OCCUP. MED. vol. 23, no. 10, pp. &71-676 1981 DOCUMENT TYPE-
Journal aArticle BIBLIOGRAPHIC LEVEL- Analytical, Serial AUTHOR AFFILIATION-

Dept. Social & Preventive Med. Sch. Med., Lava) Univ., Ste-Foy, Que., Canada, GiK
P4 LANGUAGE~ English

The present study was undertaken to find out whether there was an excess of cancer
mortality from causes other than angiasarcoma of the tiver among a group of workers
heavily exposed to vinyl chloride monomer (VCM). The mortality of 451 workers
expesed to VCM for more tham five years was compared with that of B70 workers from
the same company who had not been exposed to VOM. The relative risk for digestive
cancer was significantly higher than 1 in the exposed group. The standardized
mortatity ratio for digestive cancer was also higher than that of the general
populiation.

Dn the Acute Hepatotoxicity of Inhaled Vinyl Chloride. - B2-01 01720707

Tatray, €.: Ungvary, G.
JOURNAL NAME- ACTA MIORPHOL. ACAD. SCI. HUNG. voi. 29, no. 2-3, pp. 221-226
1981 DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL~ Analytical. Serial

AUTHOR AFFILIATION- DUrszages Munka- es Uezemegeszseguegy)l Intezet. M-14%0 Budapest,
Nagyvarad ter 2., Hungary LANGUAGE=~ Engl ish ’

Acute toxi1City of vinyl chloride exposure was studied by morphological methods in
three species (mouse, rat, rabbit}. In rats ang rabbits exposure to 1500 ppm of
vinyl chioride for 24 nours did not cause pathological changes. In mice Shorter
inhalation (4 and 8 hours) resulteg in circulatory changes, while longer exposure
(12 and 24 nours) caused vasomotor paralysis followed by characteristic Shock;
subsequent alterations could be seen in the liver and lungs. The acute
hepatotoxicity of viny! chloride could not be proved.

Vinyl Chloride-Induced Angiosarcoma and Hapato-Cellular Carcinoma of the Liver. -
82-01 0116268

Koischwitz, D.; Lelbach, W. K.:; Lackner, K.; Hermanutz, D.
JOURNAL NAME- FORTSCHR. GEB. RONTGENSTR. NUKLEARMED. vel. 134, no. 3, pp. 283-290
1981 DOCUMENT TYPE- Journal Article BIBLIOGRAPHIC LEVEL- Analytical, Seriail

AUTHOR AFFILIATION- Radiol. Klinik der Univ. Bonn, Roentgenabteiiung Medizinische
Klinik 5300 Bonn-venusberg, FRG LANGUAGE - German

Three patients with inaustrial exposure t¢ PVC are described, who developed
angio-sarcomas of the liver: in one patient this was combined with a multi-locular
primary hepato-celliutar carcinoma. The epidemiclogy, clinical features and
diagnosis are discussed, with particular reference to angiography, sonography and
computarized tomography. The non-invasive methods, such as computerized tomography
and sonography, are the techniques of choice if an angio-sarcoma is suspected after
long exposure to PVC. .
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