@ THE DOW CHEMICAL COMPANY

MIDLAND. MICHIGAN 48674

September 3, 1857

TS Bob Qubre
CEP Technology Center
0C 1120 Building
Texas Qperations

/77
FROM: Geary Olsen 7/, yay
Epidemiology De/pt., ‘?&‘ES/E“V

1803 Building, Midland

cc' Ralph Cook, M.D. Director of Epidemiology
Riia Shellenberger, Medical Dept. Texzas Operations

SUBJECT: Your request concerning what is known about the potential association
between viny! chloride exposure and spontaneous abortions,

Enclosed is a copy of the literature review and several published articles that [ obtained
regarding your request. Much of the epidemiology literature identified in this
computerized literature search, isactually review articles concerning repreductive
cutcomes and chemical exposures. All the reviews pertaining to vinyl chloride
referred to one specific study, that done by Infante et al. and reported in Lancet in
1975.

Priefly, the Infante et al study surveved men, who had worked at rubber
manufacturing, P.V.C. fabrication and V.CM. polymerizing facilities, for fetal loss
(defined as any product of coneption not born alive), No data were obtained from the
wives, or were maternal ages known which isa strong predicior of fetal loss. Infante
et al reported a significant excess of fetal loss for the ¥.C.M. workers compared to the
other two facilities. The age-adjusted fetal death rate per 100 pregnancies was 108 for
the V.C.M. workersand 4.8 for the controls.

Although the Infante et al study has been widely reviewed and reported, it has received
harsh criticism rom Haas and Schottenfeld in their article that appearad in the
[ournal of Qccupational Medicine in 1979. Schottenfeld is currently the director of
epidemiology at the University of Michigan. Haasand Schottenfeid wrote, "While the
authors (Infante et al) felt that these observations were likely to reflect a real
differsnce in pregaancy outcome not attributable to either interviewer or patient
recall bias, the conclusions were based on indirect sources of information and couid not
take into account the multipficity of maternal factors known tec affect pregnancy




outcome. The study design precluded documenting in even the crudest manner the
validitiy of pregnancy histories. Without such adjustments and validation, the
inferences made hy Infante and colleagues cannot be sustained and little light is shed
on the possible association of abnormal pregnancy outcome with paternal occupational
exposure to V.CM."

Two other articles that have been more recently published include a Russian and
Finnish paper. The English abstract to the Russian paper stated, "Reproductive
function was studied in men occupationally exposed to chloroprene, vinyl chloride or
antimonite ore dust. This function wasassessed on indirect evidence and from analyses
of ejaculaties. The rate of spontaneous abortions was significantly increased among
wives of men exposed to chloroprene aswas the rate of stillbirths among wives of those
exposed to viny! chloride. Pathologic changes were detected in ejaculates.”

The Finnish paper by Lindbohm et al reported no increased risk of spontaneous
abortion among workers processing polymerized plastics or heated plastics made of
vinyl chloride or of styrene. However, they are cautious in their intrepretation
because of the small sample size in their study.

I believe a few words about spontaneous abortions with regards to their definition,
identification and cause may also be hefpful to you. Although the World Health
Organization has defined spontaneous abortions as any non-deliberate interruption of
an intrauterine pregnancy before the 28th week of gestation (since the last menstrual
period, LMP) in which the fetus is dead when expelled, there are numerous variations
of this definition in the literature. Other definitions may have such qualifiersas 1)
including all bleeding episodes even though pathologic confirmations were not
performed, 2) excluding younger gestational age fetal deaths (e.g., 24th week ), 3)
including terminations in which the fetus was alive upon expulsion but died very
shortly thereafter, and 4) including terminations after the 23th week. Also,ina
population where induced abortions are a frequent outcome of early gestation,
consideration must be given to the potential number of spontaneous abortions that
would have occurred had they not first been induced.

Because of the multiplicity of definitions, how spontaneous abortions are defined may
greatly affect incidence enumeration and subsequent epidemiologic study results.
Recognition by a woman as to whether she had a spontaneous abortion is not always
certain. Very early spontaneous abortions may be mistaken for menstruation,
Epidemiology studies will have to rely on the woman's perception in many instances
because medical care was not sought for a bleeding episode. If a woman was certain of
her positive pregnancy status prior to a bleeding loss, then the likelihood it wasa
spontaneous abortion greatly increases. However, recognition of a spontaneous
abortion before pregnancy status is known becomes much more difficult. Medical
records have their limitations too. Although women may not recall early spontaneous
abortions, medical record data on early pregnancy would even more so be lacking. An
"accepted’ figure of confirmed pregnancies that result in spontaneous abortions is
approximately 15 per cent. However, studies that have tested for human chorionic
gonadotrophin (HCG is a very early indicator of a positive pregnancy) have reported
estimates between 30 and 40 per cent loss to spontaneous abortions.

The most frequent cause of confirmed spontaneous abortions is chromosomal
abnormalitites. However, the frequency of chormosomal abnormalities decreases with
advancing gestational age. Approximately 90 per cent of all chromosomally abnormal
conceptions will be aborted. Ten per cent of all chromosomally normal conception will
be spontaneously abarted. About two-thirds of spontaneous abortions up to 28 weeksof
gestational age are chromosomally normal. Several studies have examined
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chromosomal aberrations in workers exposed to vinyl chloride but notall o
investigations bave identified such changes. Methodological problems persist in these
studies as reviewed in the paper by Haas and Shottenfeld.

Asvou can see, a spontaneous abortion is not readily defined and identified compared
to a disease like cancer. Such nonclarity of definition means that studies including the
spontaneous abortion cases reported in St. Gabriel, Louisiana will be very difficult to
conduct, if they can be conducted at all due to our lack of knowledge of what was the
acwal incidence of spontanecus abortions in the study population as well as what is the
true background rate of spontaneous abortions in the at large population,

There are several abstracts of reproductive toxicology studies reported in the literature
review, Isuggestyou call K.S. Rao (H & ES reproductive toxicologist) at (517) 636-2776
concerning hisopinion about the toxicology literature.

Listed below are the articles that I have enclosed for your review (in addition to the
literature review). Please feel free to call me should you have any further questions or
need additional assistance.

1. Infante PF, Wagoner JK, McMichael A], et al: Genetic risks of viny{ chloride. Lancet
1975:1:734-735. .

Z. Paddle GM: Letter to the Editor concerning Geneuc Risks of Vlnyl Chleride.” Lancet
1976 1:1079.

3. Infante PF, Wagoner JK, McMichael A, et al: Response to Paddle letter concerning
"Genetic Risks of Vinyl Chloride.” Lancet 1976:1:1289-1290.

4. Haas JF, Schottenfeld D: Risks to the offspring from parental occupational exposures.

JOM 1979.21.607-613.

5. Lindbohm ML, Hemminki X, Kyyronen P: Spontaneous abortions among women
employed in the plastics industry. Am | Ind Med 1985:579-586.

6. Computerized literature search on viny! chloride and reproductive outcomes.
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LITERATURE SEARCH

KREQUESTOR. ¢ GearYgOISen ' DATE 972787

t.-...“ et =

SUBJECT:

Vinyl chloride / reproduction effects

DA TABASES SEARXCHED:

MEDLINE

MEDLIME, produced by the U, 5. Mational Library of Medicine (MLM), i3 ane of the major sources
for binmedical literature materials., MEDLINE corresponds to the three printed indexes, /agex

regicus, lagex le feals! Litersture, and fndernstions! Kursing lncee. Additional materials not
pubh hﬁd in Jmoey fMegYeus are included in the MEDLINE database in the areas of communication
dizorders, and population and reproductive biology.

TOXLINE

TOXLIME is the Nationdl Library of Medicine's extensive collection of computerized toxicology
information containing references to published human and animal toxicity studies, effects of
environmental chemicals and poliutsnts, adverse drug resctions and analytical methodology.
TOXLINE, including its back files, encompasses the years 1965- present.

TOXLINE i3 derived from the following sources:

1) Chemical Abstracts Service (CBAC)
2) BioSciences Infor mation Service (HEEP) .
3) American Society of Hospital Pharmacists. International
Pharmaceutical Abstracts (IPA) :
4) National Library of Medicine (TOXBIB)
5) Environmental Protection Agency: Pesticide Abstracts ( PESTAB)
6) Environmental Mutagen |nformation Center (ETIC)
7) Environmentsl Teratogen information Center (EMIC)
2) Smithsonian Science Information Exchange: Toxicology/
Epidemiology Research Projects (RPROJ)
9) National Technical Information Service (NTIS)
10) Hayes File on Pesticides (HAYES)
11) Toxic Materials Information Center (TMIC), Dak Ridge

{Ssome duplicatessextraneous deleted)

Any quesifons, please call Louise Mandrals, 6-0454
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1 VINYL~-CHLORIDE

RESULT ‘ 775
o EY £3.3220%
RESULT Sloids
31 AND T
RESULT 41
1

Tabacova-3.
Institufe ot Hygizne and Occupatignal Health, Medical Academy,
Sofia, Bulgar:ia.

Maternal sxposure to envirommental chemicals.
Meuratoxicology. 1986 Summer, 7(Z)., P 421-40. (Review).

EN,

140 Refs.

ENVIRGONMENTAL-EXFOSURE. MATERNAL-~FETAL-EXCHANGE .
FRENATAL~EXFOSURE~DELAYER-EFFECTS.

ARSEMIC: am, FEMALE. HUMAN. HYDROCAREONS-CHLORINATED: ==.
HYDROGEN-SULFIDE: as. KINETICS. MANGANESE: as. METHYLENE-CHLORILE:
ag. MILK-HUMAN: an. POLYCYCLIC~HYDROCARBONS: a=. FPREGNANCY

REVIEW. STYRENES: ae. TETRACHLORDETHYLENE: a=s. TOLWUENE: a=
VINYL-CHLORIDE: as. XYLENES: ze.

-
1
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Fanova-¢.

{Froblems of women working in vinyi chloride manufacturing plantsl.
Arush-Ginekol (Sotiia). 1985, 24(46). P 75-80.

EU.

CHEMICAL-INDUSTRY. VINYL-CHLORIDE: as. VINYL-COMFOUNLS: ae. WOMEN.
WOMEN-WORKING.

ADULY. EBULGARIA. COMPARATIVE-STUDY. ENGLISH-AESTRACT.
ENVIRONMENTAL-EXFOSURE. FEMALE. HUMAN. MENSTRUATION: de.
FOLYVINYL-CHLGRIDE: as. REFRODUCTION: de.

Lol
]

Schrag-5-0. Dixon-R~L.

Office of Health Research, Us Environmental Frotection Agency,
Research Triangie Fark, North Carolina 27711.

Occupational exposures associated with male reproductive dysfunction.
Annu-Rev~Fharmacol-Toxicol . 1783, 29, F 567-%2. (Review).

EN.

172 Rets.

INFERTILITY-MALE: ci. OCCUFATIONAL-DISEASES: ci.

ANESTHETICS: ae. ARSENIC: ae. BENZENE: ae. BORON: as, CADMIUM:
ae, CARBOM-DISULFIDE: a=. CONTRACEFTIVES-ORAL-HORMONAL: ae.
DINITRDOBENZENES: ae. ETHYLENE-TIIBROMILDES: ase. HUMAN. HEFONE: ae.
LEAll: ae. MALE. MANGANESE: ae. METHYLMERCURY-COMFOUNDS: a=.
FENTACHLOROFHENOL : ae. FESTICIDES: ae, FROPANE: aa, a=.
REPRODUCTION: de. REVIEW., SEVIN: ae. GSOLYENTS: ae.
TETRACHLORODIBENZODIOXIN: ae, VINYL-CHLORIDE: ae.

4
Falmaz-E-E. Kalmaz-G-D.
Department of Freventive Medicine and Community Health, University
of Texas Medical Branch, Galveston.

Carcinogenicity and epidemiological profile analysis of vinyl
chloride and polyvinvl chloride.

Regul-Toxicol -Fharmacol . 19684 Mar. 4(1). F 12-T7. (Review).
EN.
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The carcinggenicity of vinyl chlaride and polyvinyl chloride
(VC/FVEC} is reviewed with zpecific attention to thes gaps in
knowledge for risk estimation and epidemiological presentation of
the available data. flthough experimental studies have demonsirated
the carcinogesnicity and mutagenicity of VC/FVC in general, the
epidemiologic studiss available for review do not 1nclude an
asgessmeEnt of carcinagenic risk among humans exposed to thess
chemicals. 7This concliusion i3 based on the observation that the
majority of cohort studies reviswed lacked sufficisnt statistical
power because of small sample sizes. Further, in spidemiological
studies, individuals were not followed over an adequate period of
time during which cane=r could become clinically manitest.
Author-abstract. 81 Refs.

CARCINOGENS-ENYIROMMENTAL. FOLYVINYL-CHLORIDE: to. FOLYVINYLS: to.
VINYL-CHLORIDE: to. VINYL-COMFOUNLDS: to.

ANIMAL ., BRAIN-NEDFLASMS: ci. BREAST-NEOFLASMS: mo. CHEMISTRY.
EFIDEMIOLOGIC-METHODS. HUMAM. LEUKEMIA: ci. LIVER-NEDFLASMS: ci.
LUNG-MNEQFLASMS: ci. MUTAGENS. OCCUFATIUNAL-DISEASES: ci, og.
FOLYVINYL-CHLORIDE: po, REFRODUCTION: de. REVIEW. TERATOGENS.
LNITED-STATES. WVINYL-CHLORIDE: po.

Hzmminki1—k. Lindbohm=M-L. Hemminki-T. Vainio-H.

Institute of Occupational Heelth, Helsinki, Finland.
Reproductive hazards and plastics industry.
Frog-Clin-Fiol-kes. 1984, 141. F 79-87.

EN,

CHEMICAL-INDUSTRY . OCCUFATIONAL-UISEASES: ci. FLASTICS: po.
REFPRODUCTION: de.

ABNORMALITIES-DRUG-INDUCED: oc. ABORTION: ci. AGING.
ETHYLENE-OXIDE: po. FEMALE. HUMAN. INFANT-NEWEQRN. MALE.
FREGNANCY. STYRENES: po. VINYL-CHLORILE: po.

&
Therianit-Gg~-F. Goulst-L,.
Department de Medicine Sociale et Preventive, Univ. Laval, Quebec,
Canada.
[Maltormations in a residential community near a vinyl chloride
factoryl.
Geoar-Med. 1983. 13. F 25-34.
FR.
ABNORMALITIES-DRUG-INDUCED: et. AIR-FOLLUTION: ae.
CHEMICAL~INDUSTRY. VINYL-CHLORIDE: ae. VINYL~-COMFOUNDS: a=.
FEMALE. HUMAN, IMFANT~NEWBORN. FREGNANCY., QUEBEC, RISH.

7
Theriault-G. Iturra-H. Gingras-8.
Department of Social and Freventive Medicine, Faculty of Medicine,
Laval University, Ste—Foy, Quebec, Canada.
Evaluation of the association between birth defects and exposure to
ambient vinyl chloride.
Teratology. 1983 Jun. 27(3). F 3%9-70,
EN. ‘
Birth defects incidence for infants born to residentz of Shawinigan,
Canada 1n 1966-197% were significantly higher than in three
comparison communities. Since there has been a vinyl chloride
polymerization plant in this town since 1743 from which ten cases of
angiosarcoma of the liver have been identified, this study explores
the possible association betwsen exposure to vinvl chlorida2 monomer
(VCM)} in ambient air and the cccurrence of birth defects in the
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community. The excess of birtn defects fluctuated seasonally in a
‘way that correspondsd to changes in VOM concentration in the
znviranment ., Mothers who gave birth to malformed chilcren wers
youngar on average 1n Shawinigan than in the compariscn communitiss,
However, there was no sxcess of still-births in Shawinigan. The
sx=2ss 1n birth defects i1nvolvad most organ zystems, and variaticn
1n Sirth-defect ratss among school districts could not be accountea
+or by sstimates of VCM in the atmosphere. The aoccupaticnal and
residential histories of parents who gave birth to malformed infants
wera compared with thos2 of parents of normal infants. The two
aroups did not differ in occupational euposure or closeness of
residence to the vinyl chloride polymerization piant. Some
descriptive data from this study raised the hypothesis of an
association betwzen VCM in the air and birth defects in the sxposad
community, but as a whole, within the sample size available, such an
szssociation could not be substantiated. Author-~abstract.
NORMALITIES-DRUG-INMDUCED . AIR-POLLUTANTS: ae.
R-FOLLUTAMTS-ENYIRCNMENTAL : ae, VINYL-CHLCORIDE: ae.
NYL-COMPOUNDS: ae.
EHORMALITIEZ-DRUG-INDUCED s oc. COMPARATIVE-STUDY.
TDEMIOLOGIC-METHODS . FEMALE. HUMAN. INFANT-NEWBDRN. MALE.
MATERNAL-AGE. FREGNANCY. QUEBEC, SEASONS, SUFFORT-NON-UJ-S-30YVT.
JEFORT-U-2~50VT-NON=F-H-5 .
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8
Himeno-5. Okuda-H. Suzuki-T.
Department of Human Ecology, School of Health Sciences, University
of Tckyo, .Japan. -
Lack of dominant Tethal effects in male CD-1 mice after short-term
and long—~term exposures to vinyl chloride monomer.

Taxicol-Lett. L9683 Apr. 1&6(1-2). P 47-53.

EN,

i Dominant lethal studies were conducted with vinvl chloride monomer

(VCM) in male €D0-1 mice, using short~term (10 Q00 ppm, 4 h/day, for
Z days) and long-term (5000 ppm, 4 h/day, 5 day/wesk, for 10 weeks)
sxposures. There was no evidence of dominant lethal effscts due to
VECM in either case. Semen examination of male mice sftar lona-term

exposure ftailed to reveal any alteration in sperm motility and shape.

Sporadic appearance of giant c2lls was observed in the testes of
mzles exposed to VCM, but was not considered to affect
spermatogenesis. Author-abstract.

GENES-DOMINANT : de. GENES-LETHAL: de. FPREGNANCY-ANIMAL: da.
VINYL~CHLORIDE: to. VINYL~COMPOUNDS: to.

ANIMAL . CODRFUS-LUTEUM: de., ETHYL-METHAMESULFONATE: pd. FEMALE.

MALE. MICE. OVUM-IMFLANTATION: de. FPREGNANCY. SFPERM-MOTILITY: de.

SFERMATOGENESIS: de. SUFFORT-NON-U-S-GOVT.

q
Anderson-0i, '
Eritish Industrial Biological Research Association, Carshalton,
Surrey, Uk,
The predictability of biocassays.
Frog-Clin-Biol-Res. 1982. 109. F 149-48.
EN.
BEIOLOGICAL-ASSAY: mt. CARCINOGENS-ENVIRONMENTAL: an.
ORUG-SCREENING: mt. MUTAGENS: an.
ABNORMALITIES-DRUG-INDUCED. ABORTION: ci. ANIMAL.
DOSE-RESFOMSE-RELATIONSHIF-DRUG. FEMALE. HUMAN. MICE.
MUTAGENICITY-TESTS. OCCUFATIONAL-DISEASES: ci. ORGAN-SPECIFICITY.
FREBGNANCY . RATS. GALMONELLA: de. VINYL-CHLORILDE: to.
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Hattis-U.
Center for Policy Alternatives, Massachusetts Institutzs of
Technolagy, Cambridges, Massachusstrs.
N=zeds for public heaith intervention and nesds for new ressarch on
vinyl halides and their polymers: a public policy perzpective.
gnviron-Heal th-Ferspect. 1981 Oct. 41. P 227-31.
&N
Considaration of needs for public health interventicns and new
research reguires comparative assesaments of the health benefits
that are likely to result from altzrnative usas af limited
regulatory and technical resourceszs, This paper briefly examines
regulatory and research priorities in the light of recent
information on the carcinogenic hazards of vinyl chloride and alkyl
and vinyl halides related to vinyl chloride, the respiratory-system
hazards of poly (vinyl chloride), and the reproductive hazards of
vinyl chloride. Specific suogestions are made for relatively
promigina types of efforts in these areas. Author-abstract.
HEALTH-FOLICY. POLYVINYL-CHLORILE: as. FOLYVINYLS: a=.
VINYL-CHLORIDE: ae. VINYL-COMFOUNDS: ae.
FEMALE. HUMAN. LEGISLATION-DRUG. MALE. NEDFLASMS: ci.
OCCURATIONAL-DISERSES: ©y, FOLYMERS. REFPRODUCTION: ge.
FESFIRATORY-SYSTEM: de. UNITED-STATES.
UNITED-STATES-ENVIRONMENTAL-FROTECT ION-AGENCY ,
UNITED-STATES-QCCUPATIGNAL-SAFETY-AND-HEAL TH~ADMINISTRATION.

11

Vianna-N-J, EBrady-J. Harper-P.

Bureau ot Environmental Epidemiclogy, New York State Department of
Health, Albany, New York,

Angiosarcoma of the liver: a signal lesicn of vinyl chloride
ExposuUre.
Environ-Heal th-Ferepect., 1951 Gct. 41. F 207-10,

EN.

Yinyl chloride (VCM) induced angiogsarcoma of the liver (ASL) is a
rare vascular tumor which might be associated with & wide range of
Jisease states. The possibility that this tumor might be & sianal
ifesion is supported by mortality studies suggesting that cancers of
the digestive, respiratory, neuralogical and lymphatic systems have
occurred more often than expected in VCM workers. There is also
svidence that certain non-neoplastic disorders, such as
pneumotoniosis and excess fetal deaths, may be associated with this
chemical . It has been suggested that a gradual increase in the
incidence of ASL might have occurred in recent years. This could be
a reflection of the long latency period and/or the increased
recognition of this entity. Geveral cases of ASL have occurred in
pzople living in the vicinity of VCM plants. This raises the
possibility that low-level exposure to this chemical over a long
pericd might induce ASL. Author-abstract.

HEMANGIOSARCOMA: ci. LIVER-NEDFLASMS: ci. OCCUFPATIONAL-DISEASES:
ci. VINYL-CHLORIDE: z=. VINYL-COMFOUNDS: ae.

ADOLESCENCE. ADULT. AGED. FEMALE. FETAL-DEATH: ci., HUMAN.
NFANT . MALE. MIDDLE-AGE. NEOFLASMS: ci. NEW-YORE, FREGMANCY.

12
Hatch~M. Kline-J. Stein-I.
Division of Epidamiology, School of Fublic Health, Columbia
University, New York, N. Y.
Fower considerations in studies of reproductive effects of vinvl
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chioridse and =ame structural anaicags.,

Environ-Health-Ferspect. 1581 Oct. 41. F 193-201.

Er.

Wz review the =vidence 2xamining the relation of reproductive
function and exposure to vinyl chloride and sslected structural
znalogs. Investigation of these compounds for possible reproductive
sfracts has foCus2d on patsrnal exposures, & much less well studied
routa than maternal sxposure. [Drawing on animal modals, w2 discuss
what is known zbout the possible reproductive conseguences cf
sxposure to the father as well as to the mother. [n evaluating the
studies af reproductive outcome in relation to vinyl chloride or
analogs, we consider what biologic model may have been testad #nd
wnether there was statistical power to detect moderate i1ncreases in
risk. Farameters influencing statistical power are reviewad, and
recommended cample sizes are set out which would insure sufficient
pawer, in future studies, to detect adverss effects.
Author-abstract.

REFRODLICTION: de. VIMYL-CHLORIDE: as. VINYL-COMFOUNLS: ae.
ABNORMALITIES-DRUG-INDUCED: oc. ABORTION: ci. FzMALE. HUMANM.
INFERTILITY-MALE: ci. MALE. FREGNANCY.
FRENATAL-EXPOSURE-DELAYED~EFFECTS. FROBARILITY. SFERM-COUNT.
EUFFORT-U~5-00VT-F~H-5, VINYL-CHLORILDE: aa.

13
Rice-J-M.
Ferinatal Carcinogenesis Section, Laboratory of Comparative
Larcinogenesis, Mational Cancer Inctitute, Fort Detrick, Frederick,
Maryland, .
Frenatal susceptibility to carcinogenesis by xenobictic substances
including vinyl chloride,
Environ~Heal th-Ferspect, 1981 Oct. 41. P 179-85.
EN.
The carcinogenicity of vinyl chloride for experimental animals when
administered transplacentally is reviewsd in comparison with known
transplacental carcinogens, including those that, like vinyl
chloride, are dependent on enzyme-mediated metabolic conversion to a
reactive intermediate in maternal or fetal tissues. Vinyl chloride
is converted by mixed-function oxidases to the reactive metabolite
chlorooxirane, the carcinogenicity of which is also reviewad. Vinyl
chloride is unequivocally a transplacental carcinogen for the rat.
No evidence exists, however, to support the hypothesis that exposure
of male rats to vinyl chlioride or any other carcinogen confers an
increased risk of tumor development on their progeny.. Many
structural analogs of vinyl chloride, i.e., substituted ethylenss,
are also carcinogenic for adult animals, and can with confidence
likewise be predicted to be effective transplacental carcinogens.
Author-abstract.
ETHYLENE-OXIDE: to. MATERNAL-FETAL-EXCHANGE.
NEGFLASMS-EXFERIMENTAL: ci. VINYL-CHLORIDE: me. VINYL-COMFOUNDS:
me .
ANIMAL. EBEIOTRANSFORMATION. CERCOFITHECIDAE. ETHYLENE-OXIDE: aa.
ETHYLNITROSOUREA: tao. FEMALE. MICE. FREGNANCY, RATS.
FATS-INBRED-STRAINS . VINYL~CHLORIDE: aa, to.

14
Jchn—-J-A. Smith-F-A., Schwetz-E-A.
Toxicology Ressarch Labaoratory, Health and Environmental Scisnces
Usa, Dow Chemical U.5.A., Midland, Michigan.
Vinyl chloride: i1nhalation teratology study in mice, rats and
rabbits.
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Environ-Heal th-Ferspact. 1981 Oct. 41, F 171-7.

EM.

Theze studies zvaluated the effects of inhaled vinyl chlcoride
monomer (YCM} an mouse, rat and rabbit embrvonal and f=ztal
devziopment., Groups of pregnant CF-1 mic2, Spragus—Dawliey rats and
rlew Ze=aland whitsz rabbits were expcsed to 00 ppm VCM for 7 hr daily
during the period of major organogsn2sis.  Subssquentiy, cther
groups of mice were similarly sxposed to S0 ppm VCM, ana rats and
rabbits wers exposed to IZZOC ppm. While maternal toxicity was
coserved, exposurs Lo VCM did not cauze significant embrvonal or
tetal toxicity and was not tzratogenic in any of the three species
at the concentrations tested. Simultansous exposure of same of the
pregnant animals to VCM by inhalation plus 13¥ ethanol in the
drinking water resulted in toxic srfects greater than thoce
associated with exposure to VEM alone in the three species. The
fetal effects observed were similar to those reported for these
three species following administration of ethancl without VCM
exposure., Author—-abstract.

AENORMALITIES~DRUG-INDUCED': et. ALCOHOL-ETHYL: to.
SPECIES-SPECIFICITY. WVINYL-CHLORIDE: to. VINYL-COMPOUNDS: to.
AERDEOLS. ALCOHOL-ETHYL: ag. ANIMAL, [L[RUG-SYNERGISHM. FEMALE.
FETAL-DEATH. MICE. MICE-INBRED-STRAINS. FREGNANCY. RABBITS.
FATS. AATS-INBREL-STRAING. VINYL~CHLORIDE: ad.

13
Salnikova-L-5. Vorontsov-R-S,
[Latz sequelae of vinyl chloride action on embryogznesis].
big-Tr-Frof-Zabol. 1981 Dec. (12). F Sé&.
RE.

EMBRYO: de. FRENATAL-EXFOSURE-DELAYED~EFFECTS. VINYL-CHLORIDE: to.

VINYL-COMFOUNDS: to.
ANIMAL . FEMALE. MICE. MICE-INBRED-STRAINS. FREGMANCY,

16
Furchase-I1-F,
Imperial Chemical Industries Limited, Alderley Fark, Cheshire, Uk.
fAppraisal of the merits and short comings of tests of mutagenic
potential.
fev-Tonicol=Environ~5ci. 1980, 8. F 105-172,
EN,
GENES: de. MUTAGeNICITY-TESTS: mt. MUTAGENS: pd. MUTATION.
ANIMAL . COMFARATIVE-STULDY. ODNA-REFAIR: de., FSIMALE. HUMAN. MICE.
DCCUFATIONS. FHENOTYFE. FREGNANCY. RATS. GMOKING.
VINYL-CHLORIDE: pd.

17
Hopkins-J.
Vinyl chloride——part 3: mutagenicity in man,
Food-Cosmet-Toxicol ., 1980 Apr. 18(2). F 200-1.
ENM.
CHROMOSOME-ABERRATIONS. LYMPHOCYTES: de.
ADULT. CELLS-CULTURED. FEMALE. FETAL-DEATH: ci. HUMAN. MALE.
OCCUFATIONAL-DISEASES: fg. FREGNANCY. VINYL-CHLORIDE: to.

18
Sanotzkii~I-Y. Davtian-R-M, 0Blushchenko-V-1.
(Male reproductive function studisd under the action of chemical
substancesl].
Gig-Tr-Prof~Zabol. 1980 May. (). F 28-32.
RS.
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REFROCUCTION: o=,

ADULT . AIR-POLLUTANTES-OCCUFATIONAL, ANTIMOMY: ae. CHLOROFRENE: zz.
ODUST. EJACULATION: de. ENGLIEH-GEESTRACT. EnVIRONMENTAL-EXP03URE.
FEMALE. FERTILITY: de. HUMAN, RALE, FREGMANCY. VINYL-CHLORIDE:
=

fue

19
Salnikova-L-5. #itszovskaia~-i-A,
(Effect of vinyl chloride on rat emorvosenssisl.
Gig=Tr-Prof-Izonl. 1980 Mar. (3). P 3&6~7.
RS.
EMBRYO: de. VINYL-CHLORIDE: to. VINYL-COMFOQUNDS: to.
ANIMAL . COMPARATIVE-STULRY. DOSE-RESFONSE-RELATIONSHIF-DRUG.
EMERYOMIC-INDUCTION: de. ENVIRONMENTAL-EXFOSURE. FEMALE.
MAXIMUM-FERMISSIELE-EXFOSURE-LEVEL ., FREBNANTY., RATS.

-

z0
Eingham-E. Lanes-J-M.
Yinyl halides -- carcinogenicity.
Ver—Hum-Toxicol . 1980 Feb. 2Z(1). F 31-3,

£,

CARCINGGENS ., VYINTL-COMPOUNDS: to.

~NIMAL . DICHLOROETHYLEMEZ: to. EWNVIRONMENTAL-ZXFOSURE.
SOVERNMEMT-AGENCIES. HUMANM. MAXIMUM-FERMISSIBLE-CXFOSURE-LEVEL.
MUTAGENS . DCRUPATIOMAL-MEDICIME. FREFRODUCTION: de. UNITED-STATES.
VINYL~CHLORILDE : to.

21
Binns-C-H.
Vinyl chleride: & review.
J-Sorc-Occup-Med. 1979 Oct., Z7(4). P 134-41, (Raview}.
EN.
50 Refs.
OCCUFATIONAL-DISEASES: ci. FOLYVINYL-CHLORIDE: po. FOLYVINYLS: po.
VINYL-CHLORIDE: po. VINYL-COMFOUNDS: po.
ABNORMALITIES-DRUG-INDUCED, ANIMAL. BRAIN-NECOFLASMS: ci.
CHROMOSOME-AEBERRATIONS. FEMALE. HEMANGIOSARCOMA: ci. HUMAN.
LIVER-CIRRHOSIS: ci. LIVER-NEOFLASMS: ci. LUNG-MNEGFLASMS: ci.
MALE. MICE. MUTATION: de. OSTEDLYSIS: ci1. FREUMODCONID®IS: et.
FREGNANCY., REVIEW.

~n
L2

Haas—-J-F. &Schaottenfeld-D.

Cornell University Medical Colleage, New York, Ny,

Risks to the offspring from parental occupational exposures.
J-Occup-~Med. 197% Sep. 21(9). F &0O7-13.

EN.

Risks to the offspring of workers with occupational chemical
exosures may derive from mutagenic, teratogenic or carcinogenic
etfects of industrial agents to which the parents are exposad.
Evidence for impaired pregnancies and hazards tg the offspring of
working populations with chemical exposures is, however, very
limited. Ferhaps the best documented example is 1ncreased
spontaneous abortion ratzss in female operating room personnel who
have first trimester exposure to waste anesthetic gases. Evidencs
is raviewed for hazards to the offspring resulting from parental
occupational exposure to vinyl chloride, benzene, chioroprens,
radiation and petroleum—derived hydrocarbons. It is =ssentisl in
investigating the role ot occupational factors that other
environmental and behavioral factors with major 2ffecte on pregnancy




. " outcome2 be accounted for. These include smoking, alcohal, and drug

zxposures. An approach to survsillance for chromosomal
sonormal ities i1n offscring of occupationally exposed parents is
outl:ined. Author-abstract.

M.J CHROMOSOME~ABNORMALITIES: ci. OCCUFATIONAL-MEDICINE, REFRODUCTION:
de.

Ml ALCOHCOL-DRIMKING. ANESTHETICS: po. BENZEME: po. CARCINIGENS.
CHALDROFRENE : po. CHROMOSOME-SEERRATIONS., EMVIRONMENTAL-EXFOSURE.
FEMALE. HUMAN. HYDROCAREONS: po. MALE. MUTABENS. FREGNANCY.
SMOKING: co. TERATOGENS. VINYL-CHLORIDE: po.

23

Al Diubankova-E-N. Evkhovskii-a-V.

T1 [Froblem of the vinyl chloride hazard in relation to the hygienic
aspects of using polyvinyl chloride materials].

S0 Gig=-Banit. 1979 Jan., (1). F &9-74.

LB R5.

MJ POLTYVINYL-CHLORIDE: a2, POLYVINYLS: ae. VINYL-CHLORIDE: a=.
VINTL-COMPOUNDS : as.

MM ADULT. oNMIMAL. CHEMICAL-INDUSTRY. CHILD.
BOSE-RESFONSE-RELATIONSHIF-DRUG. ENVIRONMENTAL-EXFOSURE. FEMALE.
FeTAL-DEATH: ci. FODD-HANDLING, HEMANGIOSARCOMA: ci. HUMAN.
LIVER-MECFLASME: ci. MALE. MUTAZENS., MUTATION: de.
JCCUPATIONAL-DISEASES: ci. PLASTICS: as. FPOLYVINYL-CHLORIDE: to.
FREGNAGNCY . VINYL-CHLORIDE: to.

24
Al Ungvary-G. Hudak-A. Tatrai-£, Lorincz-M. Folly-3,
IN Department of Experimantal Fathology, State Institute of
Occupational Health, Budapest.
Tl Effects of vinyl chloride exposure alone and in combination with
trypan blue—-applied systematically durina all thirds of pregrnancy

on the fetuses of CFY rats. o

S0 Towicolaogy. 1778 Sep. 11(1). F 45-354, Ro

LG EN. 2

k AE Vinyl chloride (VC)} has besn shown to be present in the fetal and o
V4 maternal blood as weil as in the amniotic fluid after the exposition é;
' ot preanant CFY rats to VO at an atmospheric concentration of TT00, i:

15 000 or 33 000 mg/m3 (approximately 2000, 72000 or 12 000 ppm) for ©

2.3 h on the 1&th day of pregnancy, indicating the permeability of
the placenta to the sgent. Teratological investiagation of the
affspring of pregnant rats exposed continuously to VC at an
atmospheric concentration of 4000 mg/m3 air (1500 ppm) during the
first, second or last third of pregnancy has shown that VC has no
teratological effect in the rat and has no embryotoxic effects
2ithaer, when applied during the second or last third of pregnancy in
the above concentration. Exposition to VC during the first third of
preanancy resulted in an increased fetal mortality and in the
maniftestation of embryotoxic effects., Fetal loszes and induction of
central nervous system malformation due to trypan blue
administration were not potentiated by a combined exposure of
pregnant, rats to VO and the dye. Author-abstract.

MJ FETUS: de. TERATOGENS. . TRYFAN-BLUE: pd. VINYL-CHLDRIDE: pd.
VINYL-COMFOUNDS: pd.

MN AMNIOTIC-FLUID: me. ANIMAL. EMBRYO: de. FEMALE. GESTATIONAL-AGE.
FREGNANCY. RATS. RATS-INBRED-STRAINS, VINYL-CHLORILE: bi, me.
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AU Haglund~EB. Kjellman-E,
Tl [Need for environmental anamnesis in leukemia and malformations in




chilarenl,

Lakartidningen. 1Y% 27, T9(39). F 3436-7.

g85.

AENORMALITIES-DRUG-INDUCED, LEUFEMIA-LYMFHOBLASTIC: ci. S0LVENTS:
ADOLESCENCE. ADULT. CASE-REFGRT. ENMBLISH-AERSTRALT.
ENVIRONMENTAL-EXFOSURE . FEMALE. HUMAN. IMFANT-NEWBORN. MAaLE.

EMA
FREGNANCY ., TRICALORGETHYLENE: ae. VINYL-CHLORIDE: a=.

5
H=ns-L. Verschazve-L. Suszanne-C.
Mutagenicity of vinyl chloride monomer.
Arch-Belg-Med—-Soc. 1977 Nov-Dec. 35(9-10). F SE5-600. (Review) .
EN.
36 Retfs.
MUTAGENS., VINYL-CHLGRIDE: to. VINYL-COMFOUNDS: to.
AENORMALITIES-DRUS-INDUCED. ANIMAL. EBIOTRANSFORMATICN.
CARCINOGENS, CHROMOSOME-ABERRATICNS. ENVIRONMENTAL-EXFOSURE.
FEMALE. FETAL-DEATH: ci. GENES: de. GENES-DOMINANT. GEMES-LETHAL.
SENMES-RECESIIVE ., HAMETERE. HUMAM. MALE., MICE.
MITOCHOMDRIA-LIVER: me., MUTATION: de. NEOFLASMS: ci.
NEOFLASMS—~EXFERIMENTAL: c1. MNEUROSFORA-CRAS3A: d=.
OCCUFATIONAL-DISEASES: ci. FREGNANCY. RATS. REVIEW.
SALMONELLA-TYFHIMURIUM: de. SCHIZOSACCHAROMYCES: de. TERATOSENS.
VINYL-CHLORIDE: me.

27 -
Anderson-0. Hodge-M-C. Furchase-I-F,
Imperial Chemical Industries, Ltd. Central Toxicology Laboratory,
flderley Fark Nr., Macclesfield, Cheshire England.
Dominant lethal studies with the halogenated olefins vinyl chloride
and vinylidene dichloride in male CO~! mice.
Environ-Heal th-Ferspect. 1977 Dec. Z1. F 71-8.
EN.
OICHLOROETHYLENES: to. GENES-DOMIMNANT: da. GEMES-LETHAL: de.
HYDROCARBONS-CHLORINATED: to. MUTATION: de. VINYL-CHLORILE: to.
VINYL-COMFDUNDS: to.
ANIMAL.. CYCLOFHOSFHAMIDE: to. ENVIRONMENTAL-EXFOSURE.
ETHYL-METHANESULFONATE: to. FEMALE., FERTILITY: da. FETAL-DEATH:
ci. MALE. MICE. MICE-INBRED-STRAINS. OVUM-IMFLANTATION: de.
FREBNANCY ,

8
Infante-F-F,
Division of Surveillance, Hazard Evaluations and Field Studies,
National Institue for Occupational Safety and Health, Cincinnati,
Ohio.
Mutagenic and carcinogenic risks associated with halogenated olefins.
Environ-Heal th-Ferspect. 1977 Dec. 21. P 251-4,
ENM.
» Recent experimental evidence indicates that structural analcos of
vinyl chloride namely, vinylidene chioride and trichloroethylene,
are mutagenic. Carcinogenic response &iso has beesn observed in
experimental animals following exposure to vinylidene chloride,
trichioroethylens, and perchlorosthylene. More recent obsarvations
demonstrate low-level vinyl chloride-induced mammary carcinoma. An
additional chlorinated olefin, chloroprene, has demonstrated a
mutagenic response in several test systems. Likewise, several
studies have indicated significant excesszs of chromosomal
aberrations as well as adverse effects on reproductive function
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ol lowing male sxposure to chloraprene. Although reports have
indiecated an increasz2d incidences of lung and skin cancer among
warkers occupationsally sxposed to chloroprene, adeguately designed
studies have not been carried out which would allow the develaopment
of valid infsrencss regarding 1ts carcinogenicity. The guestion
facing thes scientific community and society is whether observations
in subhuman species are adsguate to institute prudent public h=alth
practice by controiling thesz agents as carcinogsens or mutsgens or
whether, once again, spidemiologic =numeration of the toll will os
required. Author-zbstract.

HYUROCARBONS-CHLORIMATED: po. MUTATION: de. NEOFLASMS: ci.
DCCURPATICONAL-DISEASES: ci.

ANIMAL . CHROMOSOME-ABERRATIONS. ENVIRONMENTAL-EXFOSURE. FEMALE.
HEMANGIOSARCOMA: ci. HUMAN. HYDROCARBONS-CHLORINATED: to.
LIVER-NEQFLASMS: £i. LUNG-NEOFLASMS: ci. MALE.
MAMMARY-NEDFLASMS-EXFERIMENTAL: ci. MICE. RATS. REFRODUCTION: de.
FISE. SHIN-NEDFLASMS: ci. VINYL-CHLORIDE: to.

Infante—F-F. Wagonsr-J-K. McMichael-A-J. Waxweiler-~R-J. Falk-H.
Genetic risks of vinyl chloride [letterl].

Lancet. 1976 Jun 1Z. 1(7972). F (Z2B9-90.

BN,

FEZTAL-DEATH: ci. WVINYL-CHLORIDE: to. VINYL-COHMFOUNDS: fo.

AOULT . COMPRRATIVE-STUDY, ENVIRONMENTAL-EXFOSURE. FoMALE.
FETAL-OEATH: et, fg. HUMAN, MALE. MUTAGENS. NORTH-CAROLINA.
OHID. PATERMAL-AGE. FREGNANCY. RISE.

20
#£1ine-J, £Stein-Z. Strabino-B. Susser—-M. Warburton-I,
Columbia Un:iversity College of Fhysicians and Surgeons, New York, Ny,
Surveillance of spontanecus abortions. Fowsr in environmental
monitoring.
Am—J-Epidemiol . 1977 Nov. 10&6(3). F 243-5(,
EN. -
ABNORMAL ITIES-DRUG-INDUCED. ABORTION. FOPULATION-SURVEILLANCE,
ABNORMALITIES-DRUG-INDUCED: co, fg. ABDRTION: et, fg.
CHROMOSOME-ABNDRMALITIES: ci, co, fg. FEMALE. HUMAN. FREGNANCY.
SUPFORT-U-5-50VT-F-H-5. TERATOGENS. VINYL-CHLORIDE: ae.

31
Li-F-F,
Sidney Farber Cancer Institute, Boston, Massachusetts.
Clinical studies of cancer etiology.
Cancer. 1977 Jul. 4001 Suppl). P 445-7,
EN.
Clues to causes of cancer in man can be identitied throuch clinical
observation of patients. Alert practitioners have, for example,
recently discovered carcinoaenic effects of occupational exposure to
vinyl chloride and of diethylstilbestrol therapy during gestat:on.
Clinical case studies have also clarified the role of host
susceptibility 1n development of canger. In most 1nstances,
validity of initial clinical observations was established by more
detailed epidemiolegic and Jaboratory studies. Clinigians can
contribute to carcinogenesis studies by being alert to causes of
cancer 1n their patients, and by referring euceptional obszrvations
to clinical espidemiologists and basic scientists for further study.
Knowledae of risk factors can be applied to cancer prevention and
2arly detection. Authgr-aostract.
NEOFLASMS: et.
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ADENCCARCINGMA: ci. ATAXIA-TELANGIECTASIA: co, g, rt,
CHREOMOSOME-ABERRATIONS . DIETHYLSTILBESTROL: z=. DNA-REFALR: re,
FEMALE . HEMANGIOSARCOMA: ci. HUMAN, LIVER-NEDFLASMS: ci.

LiMPHOMA: et, fg9, MAl=Z. MATERMAL-FETAL-E{CHANGE., FRESNANCY.
RADIATION-TOLERANCE, VAGIMNAL~-NEDFLASHMS: ci. VINYL-CHLORILDE: za.

Z3
Infante~F-F, Wagoner-J-k. Waxweilar-R-J.
Givision of Surveilance, Mational Insztitute tor Occupational Safety
and Health, Cincinnati, Ohic.
Carcinogenic, mutagenic and teratogenic rizks associated with vinyi
chiaride.
Mutat-Res. 1976 Nov 1. 41{1 spel., ne). F 131-41.
ERN.
The data presented demonstrate clearly that vinyl chioride (VC) is
related to & significant excess of mortality from cancer of the
liver, lung and brain among workers occupationally expoced to VC.
The risk of dving from cancer of the lymphatic and hematopoistic
system also appears to ingreass with an incrsase in latency. Thess
cencer cites could have been predicted by the znimal bioassay
conductaed by Maltoni. With regard to the liver, sven the
fiistophthologic type of cancer (angiosarcoma’) was abserved first 1n
superimental animals., A study of cancer mortsality amons populations
reziding proximate to UC polymerizaticn facilities also demenztratad
an increasad risk of dving from CMNS and lymphatic cancer. Thessz
latter findings raise cause for concern about out-plant emmiszions
ot VC, but without further study thess cancers ooviously cannot be
interpreted as being related to out-plant exposure to VO. Various
test systems now have elicited a positive mutagenic response to VC.
Thus, our observations of a significant excess of fetal mortality
among the wives of males, who were occupationally exposad to VC,
rzize public health concern that V€ may be mutagenic in humans.
With regara to the teratogenicity of VU, observations of a
significant excess of children born with birth defects were reported

among populations residing proximate to VC polymerization facilities.

fAdditional epidemiologic study is needed to determine whether a
repeated pattern of excessive numbers of children born with birth
detects can be observed in other communities with VC polvmerization
faci1iities. Auwthor-abstract.

CARCINOGENS. MUTAGENS. OCCUFATIONAL-DISEASES: ci. TERATOGENS.
VINYL-CHLORIBE: to. VINYL-COMPOUNDS: to.

AENORMALITIES-MULTIRLE: oc. ENVIRONMENTAL-EXFOSURE. FEMALE.
FETAL-DEATH. HUMAN. MALE. OHIO. FATERNAL-AGE. FREGNANCY. RIGK.

34
Anderson-D. Hodee-M-C. Furchase-I-F.
Imperial Chemical Industries Ltd. Cheshire, (England).
Vinyl chloride: dominant lethal studies in male CO-1 mice.
Mutat-Res., 1576 Nov. 40(4). F 359-70.
EN.
The mutagenic activity of vinyl chloride (VC) at three euposure
levels was sssessed in fertile male CD-1 mice with the domimant
lethal test, Male mice were exposured by inhalation to YC at 3000,
10,004 and 30,000 ppm for 6 h a day for S days. By comparison with
control males exposad to air, no mutagenic effects an any maturation
stage of spermatogeneisis in treated males were detected. There was
no significant increase in the number of post-implantational early
toetal deaths as shown by the number of females with one or more
sarly deaths or number of early deaths/pregnancy or the number of
early deaths/total i1mplants/pregnancy. There was no evidence of
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pra-i1mpl antational =299 losses as indicated by the total
implants/pregnant female. There was also no reduction in fertility,
The lack of =ffect was not dues to the imsensitivity of the system

used sincz a dJominant lethal =ffect was clearly demonstated in male
mice dosed i.p. with cyclophosphamide (CTX) at 200 mgrs/ka body
waight and =thyl methanssulphonate (EMS) oraily at 200 maikg body
waignt oncs a day for S5 days. Duwring deosing these animals wars

boussd undsr dimilar exposure conmditions to thoss animals sxposad to
th=e test substances but with a flow of air through the exposurs
chambers, Thus vinvl chioride is not mutagenic in the mouss st the
stated exposure levels as measured by the dominant lethal test,
fAuthor-abstract.

MUTAGENS . VINYL-CHLORIDE: pd. VINYL-COMFOUNDS: pd.
ADMINISTRATION-ORAL . AEROSOLS. ANIMAL. COMPARATIVE-STUDY.
CYCLOFHOSFHAMIDE: pd. DOSE~RESPONSE~RELATIONSHIFP-DRUG.
ETHYL-METHANESULFONATE: pd. FEMALE. FERTILITY: de. GENES-DOMINANT.
GENES-LETHAL . INJECTIONS-INTRAFERITONEAL. MALE. MICE.
MICE-INBRED-STRAINS.

#—I-F. Richardson-C. Anderson-i,
mal sffects in peripheral lymphocytes.
oc—Mea. (7786 Apr. &34y, F 270-2,

CHROMOSGME-ABERRATIONS. LYMFHOCYTES: cy. UOCCUFATIONAL-LISEASES: ci.
VINYL-CHLORIDE: ae. VINYL-COMFPOUNDS: ae.

ANIMAL ., ENVIRONMENTAL-EXFOSURE. FEMALE. HUMAN. MALE., MICE.
FREGNANCY | -

34
Zasva—-G-N.
[Carcinogenic properties of vinyl chloride (a review of the
literature) .
3ig=-Tr-Frof-Iabol. 1976 fpr. (4), F 46=-8. (Review).
RS,
27 Refs,
CARCINOGENS: to. VINYL-CHLORIDE: to. VINYL-COMFOUNLDS: to.
ANIMAL . CARDIDVASCULAR-SYSTEM: de. D[OSE-RESFONSE-RELATIONSHIF-DRUG,
EMGLISH-ABSTRACT., ENVIRONMENTAL-EXFOSURE. FEMALE., HEMANGIOSARCOMA:
ci. HUMAN., LIVER-NEOFLASMS: ci. MATERNAL-FETAL-EXCHANGE: da,
MAXIMUM-FERMISSIELc-EXFOSURE-LEVEL . NEOPLASMS-EXFERIMENTAL: ci.
QCCUPATIONAL~DISEASES: ci. FREGNANCY, REVIEW. UMITED-STATES.
USER.

37
Infante-F-F, Wagoner-J-kK. McMichael-A-J. Waxweiler—-R-J. Falk-H.
benetic risks of vinyl chioride.
Lancet. 1975 Apr 3. 1(7942) ., F 734-3,

3 EN.

A study of pregnancy outcome among wives of workers exposed %o
vinyl-chloride monemer (V.C.M.) indicated that, in comparison with
controls, there was & significant excess fetal loss in the group
whose husbands had a primary exposure to V.C.M., whereas no
difterences between the oroups ware observed befors tne husband’s
exposures. The difference in fetal death-rates for the
post-exposure comparisons was a reflection af a greater fztal loss
assocrated with the wives younger-aged husbands. The significant
exgess did not seem to be the result of bias from interviewers,
respondents, nor from women who had euperienced chronic abortions
welghting the results, These findings, in conjunction with the
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demonstraticn of a mutagenic response via micrpobial t=2st systemz and
Wwith observations of signiflcqnt xcesses of chromosaomal aberrations
among Workers expcsad ta V.C.M,, re1ze scientific and public-hesith

concsrn tor the possible genetic risks of Y.C.M. f£o man.
futhor—-sbstract.,

CHROMOSOME-RBERRATIONS, FETAL-DEATH: ci. MUTAGENS. SFERMATOICA:
g2. VINYL-CHLORIDE: a=. VINYL-COMFOUNDS: az.

RGE-FRCTORS, CREMICAL-INDUSTRY. FEMALE. FETAL-DEATH: fg, oc.
HUMAN.  MALE, FARITY. FREGNANCY. GSEY~FACTORS,.
38
Brown—-M-L,
The guality of th2 work environment.

Am—Jj-Nurs. 1573 Oct. 73(10), F 1735-60, 1793-4.

EN.

GCCUPATIONAL-MEDICIMNE: st.

ASBESTOS. EDUCATION-NURSING. ENVIRONMENTAL-EXFOSURE. FEMALE.
GOVERNMENT-ASEMCIES. HOSFITALS: st. HUMAN. LEGISLATION-MEDICAL.
MAXIMUM-FERMISSIBLE-EXFOSURE-LEVEL . NURSING-STAFF~HOSFITAL.
ACCUFATIOMAL-HEALTH-MURSING . CCCUFATICNAL-HEALTH~SERVICES.
FREGN&NFY. FUBLIC-HEALTH-NURSING. TIME-FACTORS. UWITED-STATES.
VINYL-CHLORIDE,

2%
Corbett-T-H
Editorial: ;nhalatlon anasthetics--mere vinyl chloride?,
En«mro res. 1972 Jun, 9(3). F 211-4.
EN.

ANESTHESIA~INHALATION: ae. ANESTHETICS: ae. CARCINGGENS.
OCCUFATIONAL-DISEASES: ci. VINYL-CHLORIDE. VINYL-COMFOUNDS.
ABNORMALITIES-DRUG-INDUCED: et. AEBORTION: ci. ADULT.

ANESTHESIOLOGY. CHILD. CHILD-FRESCHOOL. FEMALE. HEPATITIS-TOXIC:

et. HUMAN. INFANT-NEWEORN. MALE. NECOFLASMS: ci.
NURSE-ANESTHETISTS. OFERATING-ROOMS. FREGNANCY.

A0

Is flagyl dangerous?.

20 Med-Lztt-DOrugs=Ther., 1975 Jun 20. 17(13). F 53-4,
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EN.

METRONIDAZOLE: to.

ADMINISTRATION-ORAL. AMERIASIS: dt. ANIMAL. FBACTERIA: de.
CARCINOBENS. DIETHYLSTILBESTROL: to. FEMALE. HUMAN. MALE.
METRONIDAZOLE: pd, tu. MUTABENS. FREGNANCY. FRATS. TERATOGENS.
TRICHOMONAS-VAGINITIS: dt. VINYL-CHLORILE: to.

41
Maltoni-C. Lefemine-G.
Carcinaganicity bicassays of vinyl chloride: current results.
Ann~NY-Acad-5ci. 1975 Jan 31. 244. P 195-21E5.
EN.
CARCINOGEMNS: pd. NEOFLASMS-EXFERIMENTAL: ci. VINYL-CHLORIDE: pd.
VINYL-COMFOUNDS: pd.
ANIMAL,  ANIMALS-NEWEORN. FEMALE. HAMSTERS, HEMANGIOSARCOMA: ci.
LIVER-NEQPLASMS: ci. MALE. MICE. PREGNANCY. RATS.
SFECIES-SPECIFICITY. TIME-FACTORS.
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AU - Higginson J o

Tl - Existing Risks for Cancer o

0 -~ Reducing the Carcinogenic Risks in Industry, F. F. Deisler, Jr., w
Editor; New York, Marcel Dekker, Inc., pages 1-19, 9 references, o
1984 : S

A - Risk factors for cancer are reviewsd., Cancer consists of a variety é?
of diseases to which nearly all organs of the body are susceptible. 4]

The disease esssntially consists of a change in one of the cells
within an organ whereby the cell reproduces itself uncontrollably.
Although the fundamsntal molecular, biochemical changes at the
cellular level are not yet understood, there is much similarity
between different types of tumors to justify their inclusicn under
the overall fterm cancer. Chemical, physical, biolcgical, and

cul fural factors as carcinogenic stimuli are described.
Carcingaenic =timuli consist of defined carcinog=ns such as
vinyl-chloride (72014) and substances that affect the latesr stages
of carcinogenesis (promoters), such as hormones. Carcinogenic risk
tactors are discussed. These are ldentified along with definable
risk factors that are asszociated with an incressed cancer risk but
which cannot be readily called carcinogens. Thes2 include dietary
tiber deficiency, excessive dietary fat intake, obesity, and such
behaviogral patterns as age at first pregnancy. Cancer patterns and
existing carcinoeenic risk factors such as tobacco, alcohol,
occupational exposures, lifestyle factors, environmental pollution,
medical therapy related carcinogens, and ionizing radiation are
discussed. The most 1mportant risks are poced by tobacco and
gicohol use. UDiet and behavioral habits are considered sianificant,
but individual factars have not been identified. Risk factors can
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identified for approvimately half of the cancers in males and 15
¢ percent in females in Euwrope and North America and, thus,
r a reasonakle approach for controlling avoidable cauzses.
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y Huang M Meng O
invl Chloride On Testics In Rats
ricology ana Environmental Safety, Yol. 10, MNo. 3, pages
% retersnces, 1983
tacts of suposure to vinyl-chloride (73014) (VC)} on tzsticular
ons were cstudied in 300 male adult Wistar-rats. Animals were
sed via inhalation to 0, 10, 100, or 300 parts per million (ppm)
or & hours per day, 4 days per week, up to 1Z months. Animals
were serially sacrificed at 3, 6, or 1Z months of treatment, while
the remainder were sacrificed atter 18 months. Autopsies were
performed, and tzstes, lungs, liver, heart, kidneys, spleen, and
brain were examined visually and microscopically for focal and
aenzralized lesions and hemorrhage. Pathological changee to the
tastes wers graded according to the number of damaged t=sticular
sEminiferous tubules countzd under the micrcscops. Affer VO
#posure, the organ and body weight ratiso for the kidney, 1iver,
pizen, and heart were increassd, but those of the testis were
goreased 10 month &. The weights of testes were aecresased and
amage to the testicular seminiferous tubules was cbzzrved at
ncidence rates of 18.9, 29.7, 354.5, and 54.0 percent in the
control, 10, 100, and 3,000ppm aroups, respectively., Thz asuthors
conczivde that there is an obvious dose/responze relation betwesn the
zoncentration of VO and the incidence of testis damage in sxposed
rats.
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AU - Hemminki K j Lindbchm M-L ; Hemminki T 3 Vainio H
Tl - Reproductive Harards And Flastics Industry
E0 - Frogress in Clinical and Biolozical Research, Industrial Hacards of
Flastics and Synthetic Elastomers, Vol. 141, Jarvisalo, J., F.
- Ffatfli, and H. Vainio, Editors; pages 79-87, 10 refersnces, 1554
Qpﬂ AB - The effects of occupational exposures within the plastics industry
Lgtﬁ e on the reproductive system are reviewsd. Faternal =xposure to
- vinvl-chloride (73014) has resulted in increased rates ot
///f spontaneous abortions. Higher than average prevalenca rates of
Ll/ mal formations in offspring of plastics workers have been observed.
| *;9 Female workers exposed to styrene (100423) bhave had more spontaneous
- abortions than the average, and offspring with central nervous
- T n ;ﬂﬁf system malformations. Significantly more spontaneous abortions have
, . occurred in a group of females exposed to ethylene-oxide (75218).
. Unpublished studies of plastics industry workers support the
ppubvuvfu published findings. Because the plastics industry is likely to
N expand in the future, & special research effort is needed to
evaluate the health effects of commonly used substances in the
industry. Reproductive epidemiclogy has the potential of detecting
occupational hazards with reasonable accuracy, relatively shortly
after axposurs=. Howsver, because reproductive epidemiology is a new
discipline, 1t may be compounded by unknown selection mechanisms
relating to pregnancy and employment that need to bs resolved before
causal relationships can be established.

4
ALl - Fries CN
Tl - Reproductive Etfects Of Occupational Exposures

S0 - American Family Fhysician, VYol. 24, No. 2, pages 161-16%, 7




referencss, 1981

Eff=cts of occupaticnal exposure to toxic matsrizxls on human
reproguctive capacity are reviswsd. Emplioyment trends anc 1eaal
requirsments in the trestment of pregnanf workers are doscribed.

The nesd for & periodic reappraisal of hazards both inside and
outs:ide the workplace is emphaszized., The zi1x stages in which the
human reproductive system ie susceptible fto spvironmental factors
are 1dentirvieg.  In stage 1, the production cf release of szuf+icient
viable sperm or cva may te affected. Staos 2 is characterized by
mutations or chromosomal damage to the ova or sperm before
fertitization. Exposure to vinyl-chlorids (75014) may caus2 this
type of effect. Environmental factors such as toxic secrations in
the male reproductive tract may interfere with fertilization in
stage 3. In stage 4, implementation of the ovum may be prevented by
the local chemical envirpnment. This effect may explain reduced
tertility due to trichlorosthylene (79016) exposure. Stags 3 is
characterized by impaired growth and development of the embryo due
tc maternal/fetoplacental toxic effects such as those due to organic
mercury (74399761 compounds. In stage &, offspring can be affected
sfter birth by the presence of toxins in bkreast amilk. Toxins known
to affzct human reproduction and their effects are listed. Tha
author concludes that increased effarts to evaluats workplacs
hazardz to human reproduction are resulting in a better snvironment,

Zielhuis RL ; Stijkel A ; Verberk MM 3 van de Feel-Bot M

Flastic Monomers

Health Risks to Female Workers in Occupational Exposure fo Chemicai
fgents, Springer-VYerlaz, RBerlin, pages 42-47, 12 references, 1984
Occupational health risks to women from exposure to plastic monomsrs

are reviewed. Flve compounds are discussed for which evidence
suggestive of adverse =ffects on women and offspring has besn
reported. Available data does not provide any evidence of increasad
rigk of congenital abnormalities in the offspring of parents living
in thz vicinity of polyvinyl-chloride (9Q02842) facilities and
possinls low concentration exposure to vinyl-chloride (7%014)., No
data is availsble on the health risks of women accupationally
exposed to vinyl-chloride. Thers is no conclusive evidence that
occupational exposure to styrene (10042%) has an adverse effect on
menstruation although some studies have indicated increased risk of
abortion or congenital abnormalities. An increasad health risk on
expaosure to caprolactam (10360Z2) has been indicated by ssveral
studies. Too few details are available to indicate female h=alth
risks associated with acrylates, but occupational euposure to
nitrilacrylic-acid and the methyl ethyl ether of acrylic-acid
(77107) bave been reported to affect menstruation. [ata is not
sutficient to evaluate health risks to women beyond those
experienced by men exposed to formaldehyde (S0000). FReproductive
etfects have been reported in men exposad to formaldeshyde. The
authors conciude that no conclusions can be drawn about health
geffects specific to women from occupational exposure to other
plastic monomers.

Kahn H

kesearch Results Of Sovist Scientists In Some Froblems Gf
Occupational Medicine: Review 0Of The Years 1951-1%84

Scandinavian Journal of Work, Environment and Health, Vaol., 11, Na.
4, pages [41-24%8, 41 references, 1985

Occupational medicine in Russia ig reviewed., Maximum allowable
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concentrations 1o work Tone air for new industrisl toxic substances
nezed to be established. These limits oftzn consider mutagenic,
teratogenic, and other biological =ffectsz. Zpecisl attention 1s

|‘ll

ing patd Lo substancss that csn be abscrbed through the =kin and
¢ combined efrects zuch as simultansous exgosurs to carbon-monoxids
(630032) and vibration. QCoccupational physiology and nsycholoay
tudies are bscomins more coammon. Thsse have zpplication in the
eahl‘ diagnosis of same types of industrlal polsoning SuUCn &S

2 to chromium compounds. =Ztudies of occupational patholog;
FeLamlng ot greater intsrest. These have helped define vibs
disease hypertension, which 15 thought to occur in as many &3
percent of exposed workers. Diseases of the nervous system have
been studied in miners of the far north. Thess diseases account for
over 40 percent of the deaths in this group. S5tudies that demal with
the mutagenicity of hazardous industrial cubszitances or with the
gffect of these factors on reproduction are examinzd. Studies on
the effect of methyl-methacrylate (208247 and vinyl-chloride (75014)
on the saxuality of male workers indicate that saxual disturbances
may b2 of use in early diagnosis. The autheor concludss that the
rapid develooment D% gzienga and technology has broadsned ths
probiems of occupat:onal health, making i1nformation exchangss
between countries extremeiy imgartant.
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Bardin CW ; Taketo T ; Gunsalus GL ; Koidz 55 ;
cts On The Testis And

The Detection DFf Agents That Have Toxic Effe
Male Reproductive Tract

Environmental Factors in Human Growth and [evelopment, Banbury
Report No. 11, Hunt, V. R., M. K. Smith, and . Worth, Editors; Cald
Spring Harbor Laboratory, pages 337-354, 23 references, 198%

The detection of agents that are toxic to the maie reproductive
system is discussed. Chemical agents known or suspected to affect
male reproduction include lead (7439921),
1,2-dibromo-3~chlaroprapane (96128) (DBCF), gossypol (3034377,
pesticides, anesthetic gas2s, and vinyl-chloride (75014). Of these,
only lead, LBCF, and gossypol have beesn demonstrated to cause marked
affects on the testis or sperm. The effectsz of towic agents on
reproductive behavior, pituitary function, testicular function,
gperm f2rtilization capacity, and sperm viability after
terfilization are summarized. Detection of agents that exert toxic
stfects on the reproductive organs of the fetus, neonate, and
pubertal individual is discussed. Agents that prevent
ditferentiation of the male extzrnal gsnitalia could be detected by
assaving for S-alpha-reductase, an enzyme that metsbolizes
testosterons to dihydrotestosterone. The detection of agents that
interfere with post natal and pubertal development of the male
regroductive tract is considered. This can bes accomplished with
various testicular cell lines, assaying for testicular androgen
binding protein in laboratory animals, and making urinary
gonadotropin measurements in pre pubertal and pubsrtal bqys.

Ienz C

Reproductive Risks In The Workplace

National Safety News, Vol. 130, No. 3, paaes 38-46, 1984
Reproductive effects of occupational hatards due to certain widely
used cnemicals and ionizing radiation are reviswed_. The chemicals
include l=ad (7439921), benzens (71432), carbon-monoxide (6300800,
dibromochl oropropane (96128) (DBCF), chlaordscone (143500),
chloroprene-Z~chlorobutadiene (126998}, epichlorchydrin (106898),
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ethyiere ~dibromide (1059320, +rv}ene~oxide {732
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Lty in nh2 pgrogsny ot animals exposed to high concentration
y there is no information implicating effects on thz fetus
eccupational exposure to carbon-monoxide. Male DECF workers
gn reported as having abnormally low sperm counts. Findings
udies indicate that recovery occurs when the exposure has

or only a short period, zuch as 3 months. Chlordscone has
been regorted as producing infertility, loss of 1ibido, and
depressed speram counts. Disturbarnces in spermatogeresis have been
reooried attepr =2uposure to chloroprene (1246%98). Epichlorshydrin
has been reported to cause sterility in animals. Reported adverse
frects of =thylene-dibromids include the induction of sterility, or
heritable chanses in offspring. Studies on B2 suggest that

rom

continual occupational =xposure increases the freguzncy of
mutetions., Vinyl-chloride is conzidered a possible reproductive
touin 1n human maies. Stud'es ot anzsthetic gases and FCE have
shown incressod cangenital malformations in thz children of eupcssd

worke2rs, lonmizing radiation at recommended dosas appears sarte. (he
author CDHF]IGES that protective measurss can prevent adverse
=ftects en reproducibility.

Hemminki K
Feproductiv

Lin *bohm M-l 3 Hemminki T ; Vainio H
rds And Flastics Industry
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Industrial Hazards of Flastics and Synthetic Elastomers, Jarvisalo,
J., F. FPfaf %11, and H. Vainio, Editors; Alan R. Liss, Inc., New
Yark, pagss 79-87, 10 references, 1984

Studies reiati to reproductive effects experienced by employess in

ing

industry are reviewed. SJme gnvironmetal studies are
cussed a5 well as those concerning ethylene-oxide (73218}, a
me:abol te of e2thanes (748351), which is used in chemical
sterilization rather than in the plastics industry. The
reproductive outcomes investigated include spontanecus shortions ad
malformations 1n the offspring., The output of plastics has
increaszsd markedly over the last 3 decades and the production of
plastic goods has become one of the main branches of employmant in
industrialized countries. The health effects of the ingradisnts in
plastics, and of process and pyrolysis emissions are poorly known,
and pose a challenge to occupational health studies. Studies of the
gffects of vinvi-chloride (75014) and styrene (1004235), on workers
and their spousess of workers, are described. Reproductive effects
on workers and their spouses from the following i1ndustries are
considered: plastics Ingustry) styrens proauction and use; viscose
rayon industry; laundries;i and the pbarmaceufical industry. The
autnaors conclude that the plastics industry is likely to supand in
the futures and a special research esffort iz nsaded to evaluate tha
health effectz of working within this industry.

J
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- lJsa OF Human Biglogical Monitoring For Risk Azszzssaent 07

Mutasesnesis And Carcinosenic Effect
Safe Handl:ing of Chemical Carcincgsns, Mutagens, Teratagsns and
Hizshly Toxic Substances, Val. {, Walters, D. ., Editor; Ann Arbor
Zcience Fubl:shersz, Inc., Ann Arbor, Michigan, pages 247253, 27
references, 1780 )
Fractical methods that can be utilized to help defime the
risk of environmental factors are reviewsd. Ussful gsneti
manitaring tests that have been validated and incorporated inte the
medical litzrature include cytogenetic testing, body fluid analysis,
fluorescent Y-chromosome detection in sperm cells, and
anidemiolcogical examinations. Cytogenetic or chromosome analysis of
the numoer of structural rearrangements of the genatic materi1ail in
peripharal lvmphocytes is deseribed. Results of a collaborative
study by six expert laboratories show correlations far better than
thosz of convazntional.toxicological techniques. Results of
cytogenetic testing of vinyl-chloride (73014) swposed workers are
prezanted. Cytogenetic analvsiz is the best tooi available for the
defection of genstic injury at the pressnt time. Uss of the
Salmenella bacter:al test system to detsct the prazssnce of autasenic
substances in blood and urine is described. Ths test system 1
inexpensive and vairly rapid to run, as well as & valuable tesl for
guantitating & mufagenic threshaold for s variety of environmental
situations. Examination of sperm to determine the presence of an
wtra Y-chromosoms 15 described and the use of this test to examine
conditions which produce an increase in the double f-chromosome
complement is discussed. Fepreductive epidemiclogy is examined.
Methodology development is needed to-handle problems of multiple
environmental exposures and the background of recessive genetic
diseases that complicate such studies., The relationship of human
genetic monitoring to human carcinogenzsis is discussed. A number
af diseases involve both excess chromosomal breaks and a high risk
of cancer. Correlations are also seen in a number of studies
between incrsased cancer risk to various environmental conaitians
and human chromosome studies. The author concludes that
cytogenetics with new and expanded technigues will help to identify
human carcinogens through the utilization of this practical clinical
test system,
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Criteria For & Rzcommended Standard. Uccupatianal Exposure To Vinyl
Hal ides

llivision of Criteria Documentation and Standards Development, NIOSH,
U.S. Department of Health, Education and Welfare, 294 pages, 356
references, 1979

An exposure standard is propossd for the vinyl halides and evidence
gathered to support the standard is reviewed. It is propos=sd that
employee exposure to vinyl halides in thz workplaces be controlled by
adherence to the= provisions for vinyl-chloride (75014), which are
sppended. The recommended standard appliss ta warkplace expasure to
the monomers vinyl-chloride, vinylidene-chloride (753%4),
vinyl-bromide (293602), vinyl-fluoride (730Z%), and
vinvlidene—-{fluoride (73387), including any unrszacted monomer thzt
may remain in polymers of these halides. The biologic effects of
exposure to humans, including epidemiclogic studies and historical
reports of =xposure are reviewed. Studies of animal toxicity and
metzbolism of these compounds, structure activity considerations,
and correlation of exposure and effect are examined. Studies of
carcinogenicity, mutagenicity, teratogenicity, and reproductive
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gffects are described. Results show the biologic erfzcts of vinyl
halide exposure to include changes in behavior, cardiovascular
abnormal ities, degenerative changes in the liver and bonss, snd the
induction of malignant neoplasms, especially angiosarcomas of the
liver. Sampling and analytical procsdures for airborne vinyls in
occupational environments are describsd. FResults of vinyl-chloridsz
nroducticn workplacs hygiene studies are reported. Enginesring
controls to eliminate the potential for exposure to vinyl halides
are digcussad. Closzd system operationz are recommend=d as
provicging the best means of sliminaticn of employss exposurs, but
ventilaticn systems are alzo sramined. Safe work practices and
personal protection are discussed. The basis for previous vinyl
halide standards and the recommended standard are examined. It is
noted that only vinyl-chloride is a known human carcinogen at this
time, but animal studies suggest the possible efficacy of the cther
vinyl halides in this regard. FResearch needs on biological sfiects
of expocure to vinyl halides include epidemiological studiss,
examination of human toxic effects, and development of sampling and
analysis practices, particularly for vinyl halides other than
vinyl-chloride. A substantial bibliography is appended.

ANONYinous
Wocmz=n In The Workplece A Symposium
fAmerican Industrial Hygiene Association, Akron, Ohio, 144 pages, 49
references, 1977
Farticular industrial health problems of femalss are reviewed in a
symposium., It is argued that demographic realities point to the
biological inferiority of the human male; howaver, females have
particular vuinerabilities, particularly reproductive
vulnzrapilities to industrial hazards which must be =xaminsd.
Reproductive protection, itncome maintenance during pregnancy, the
principles of teratoloay, and industrial environment hazards to
females and the unborn child are discussed. The reproductive
hatards of lead (7439921), anesthetic gases, non ionizing and
1onicing radiation, vinyl-chloride (7%5014), organic solvents,
pesticides, and carbon-disulfide (73150) are described. Health
hazards to females in the mining industry, in the health care
industry, and in 2lectronics manufacture are examined. FResesarch on
respiratory disease prevalence in beauticians and its relationship
to aerosol sprays is reported which showed an increased risk for
development of nonspecific chronic respiratory disease and atypical
sputum cytology related to hairspray and non specific asrosol
#posure. Health hazards to females working in the plastics and
rubbar industries are considered, as well as health problems of
females and future generations from such occtupzational exposures for
their hushands. Hazards to the health of females working as flight
attendants are described. Froblems of alleged job discrimination
basad on the reproductive hazards to the female worker and offspring
are considered. It is argued that since touic chemicals do not
discriminate between the sexes, employers cannot use reproductive
hazards as an excuse for refusing to hire females or for firing
tham. Medical and legal solutions to problems facing females’
rights to employment despite occupational hazards are examined.
Madicai guidelines for evaluating work disability associated with
pregnancy are oftfered. The impact o+ 0SHA standards on fzmales is
outlined. Job modifications for impraved safety and efficiency are
cugaested. The trade union perspective on females in the workplace
is provided.
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Teratogens And The Male. An Analysis With Epecial Reference To
Herbicide Exposurss

Medical Journai of Auskrzlia, Vel. Z, pages 15-:0, 34 references,
193835

Tzrxtogenic =tfe2cts of male 2xposure to toxic agenhs are raviewsd,
It is well known that temporary infertility may occur in males
exposad to toxic substances. It is reporited that paternaily

mediated effects on the fetus have been detected i1n at lesst six
spacies, and clinical studies of the fertility and offspring of
factory workers sxposed to lead (74399210, vinyl-chloride (7301433,
and the pesticides chlordaecone (143500) and dibromochlcoropraopane
(?5128) have been reported. Three mechanizms by which exposures of
the male to toxic substances may cause poor reproductive performance
or cangsnital malformations in the offspring are enumeratec: a
direct effect on pituitary/hypothalamic function, a direct effect on
the sperm itseif causing anatomical abnormalities, or abnormalities
in seminal fluid with secondary abnormalities due to dissalved
toxins. Studies concerning the fetotoxic sffects of & number of
drugs and crnemicals administered to the male parent are summariced.
fAgents examined includs: lead, thalidomide (20G3%!1). narcotics,
dioxin (8ZE00Z), ethanol (&4173), halothane (151477}, and =nilurane
(13832156%). FResults chow unsquivocal evidsncs that poisoning
sufticient to cause either clinical toxicity or teratospermia may
result in reduced fertility and a mean reduction in the averagsa

" birth weight of offspring. Epidemioleogical studies of reproductive

performance of males occupationally exposed to environmental ha:zards
are examined. Effects of occupational exposures to vinyl-chloride,
anesthetic gases, pesticides, and radiation including chromosome

~“abarrations and increasad miscarriages 1n wives of sxpossd males are

reported; howsver, no increase in the rate of congenital

abnormal ities is revealed. The author concludes that
spermatogenesis 1s particularly resilient after toxic exposurs to
various agente. Although the teratogenic action of hundreds of
different toxic agents is quite unequivocal when administered to the
pregnant mother, there is no pocitive experimental evidence to
demonstrate that such agents can produce a similar eftect through
tha father.

Equirrell DCM ; Thain W

Method 7 Determination OF Viny! Chloride In Foly (Vinyl Chioride) by
Head-Space Sampling Gas Chromatography

Enviraonmental Carcinogens Sslected Methods of Analysis, Vol. 2,
Mzthods for the Measurement of Vinyl Chloride in Foly (Vinyl
Chlaride), Rir, Water, and Foodstuffs, IARC Scientific Fublication
No. 22, pages 10S-111, 1 reference, 1978

A method to determine vinyl-chloride (75014) in polyvinyl-chloride
(GOO2862) is described. The source and principle of the method,
precautions, reguired materials, apparatus, sampling procedure, |
analysis, and method of calculating results are delinesated. The
method 1s applicsble to polyvinyl-chioride in the form of polymer
power, premix powder, compound granulez, and febricated articles.
Concentrations up to Z milligrams vinyl~chloride per gram {(g) of
palvvinyl-chloride can be determined. The Jower limit of detection
is 0.1 micragram (microg) vinyl-chloride/g polyvinyl-chloride. The
procedure involves dissclving the polymer in tetrahvdrofuran in &
s=aled vial and determining the monomer by head sgpace sas
chromatography after equilibration under standard conditions.
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Caliprstion is effected by the method of standard addition. FKnown
amounts of vinyl-chlaoride are added to solutions ot
palyvinyl~chlarids free of the monomer, and the samples are
equilibrated under the same conditions. Once & sample has bzen
chromatographically analyzed, the weight of vinyl=-chleride in tne
sample is determined by use of a calibration graph, and the
vinyi-chiaoride content iz detsrmined by dividing the weight of the
vinyi-ghloride in the samplie by the weight or the paolyvinyl-chlorids
zample. #£naiysis time 15 typically 30 minutes. The authors note
that the reproducibility of the procsdure iz within 10 percant with
respact to the mean for concentrations up to 10microgsg and within 5
percent a2t concentrations acove lQ0micraog/g.

Squirrell CCM 3 Thain W

Method 5 Determination OFf Traces 0f Vinyl Chloride In Air By
Trapping Followed By Gas Chromatography

Environmental Carcinogens Selected Methods of Analysis, Vol. I,
Mzthods for the Measurement of Yinyl Chloride in Foly (Vinvl
Chioride), Air, Water and Food Stuffs, IARC Scientif:c Fublication
No. ZZ, pages B9-9%, | referencs, 1976

A method to determine vinvl-chloride (73014) in air at
conzzntrations as low as 0.001 part per million is described. The
gource and principle of the method, precautions, requirsd matesrials,
apparatus, samplina procedure, analysis, and method of caiculating
results are delineated. The procedure invalves trapping | to 10
liters of air 1n a tube filled with silica gel coaled by frozen
carbon—-diovide. A typical air flow rate through the tubs is about
200 milliliters per minute. Iring the sampling period, which is
limited to about 20 minutes in length because of the accumulation of
ice, vinyl-chlaoride iz absorbad by the gel. The trap is connected
to a cas chromatograph, fitted with a flame ionization detector. At
the conclusion of the sampling period, the tubs is guickly heated tao
100 degrees~C by immersion in boiling water and purged with nitrogen
ta transfer the desorbed vinyl-chloride into the chromatograph. The
chromatogram is developed tor § minutes. Chromatographic
calibration shouwld be checked daily by measurement against a
standard concentration and gas volume. The vinyl-chloride peak
arsas ars ameasured for both standard and sample, and correction is
made to the same attenuation. The vinvi-chloride concentration is
calculated from the ratio of the corrected peak of the sampie,
volume of the standard, and concentration of the standard of the
corrected peak of the standard and the volume of the sample. The
authors note that the reproducibility of the method has not been
determined.

Squirraell LCM ; Thain W

Method & Determination 0OFf The 24-Hour Time-Weighted Average
Concentration Of Vinyl Chloride In Air By Trapping Follaowed By Gas
Chromatography

Environmental Carcinogens Selected Methods of Analysis, Vol. 2,
Methods for the Measurement of Vinyl Chloride in Foly (Vinyl
Chloride), Air, Water, and Food Stuffs, IARC Scientific Fublication
No. 22, pages %7-10Z, | reference, 1978

f method to determine the 24 hour time weighted average
concentration of vinyl-chioride (72014) in air is described. The
method is suited to applications at the factory boundary ar beyond
and will measure concentrations of vinyl-chloride as low as 0,005
part par million., The source and principle of the method,

£6v0P0 SBH
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precsutions 1n its use, reguired materials, spparatus, sampling
arocsdurs, anaiysis, and method of calculating resulits are
delineatsd. The procsdure involves collecting a sample over a 24

hour periad by pumping air through two activated charcocal adsorption
tubes linked in series. The apparatus includes a psristaltic pump
wnich 1s monitcred to give a flow rate of o m111111_er~ per minute

‘br“tqh 30 centimeters of packed copper tube. AL the end of the

Mzl ing interval, the agsorcer vinyi-cnlorids 1s sxtracted from

ch tube with cqrb:n~01=u171de, and the two saoluticns are sxkaminsd
parately by gas chromatography. In the chromatographic analyeis,
= m1111)1;=ra of carbon-aisulfide are introgucsd inte a vial with
the charcoal; the vial is agitatsd, and 1 microliter of supernatant
is injected into the chromatographic column. The peak height due to
vinyl=chloride is measur=d, and the vinyl-chloride concentration in
air is determined from the sample concentration and total volume of
air sampled. If an appreciable gquantity of vinyl-chloride is
detected in the second tube, the result is suspect. Lower air flow
ratzs can be used to reduce the risk of breakthrough, but the limit
of detection is also raised. The authors note that the
reproducibility of the method is within {0 percent of the mean over
the range 0.1 to ! part per millicn under laboratory congitions;

fu
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repaatad analysss under field conditions give a cosfficisnt of
variztion of 5.9 percant over the range ¢.0% to 0.5 part per
miition,

17 )

a4 - Heinrichs WL

Tl - Reproductive Harards Of The Workplace And The Home

g0 - Clinical Cbstetrics and Gynecology, Vol. Z&, No. 2, pages 429-436,
16 references, 1983

AR~ Chemicals that adverssly interfere with human reproductive processas

and that may be present in the home or workplace are discussed.
Confirmation through animal studies of reproductive effects is also
given. Discussed are alcohol (64173), aminopterin (546Z5),
L>< anssthetic gases, carbon-disulfide (75130), DOT (S0273),
\ dibromo-chloropropane (961287, dxnthylat11be strol (565 31) (DEZT,
diphenylhydantain (57410} (DFH), ethylene-dibromide (1056534),
el hexachlorobenzene (118741), kepone (143500) , lead (7439921} and
v ’ other smeiter emissions, methylmercury (Z294677Z&), palychlorinated
{jJJ biphenyls (FCEs), thalidomide (S0351), cigarette smoke,
n vinyl-chlioride (75014), and wartarin (81B12). Chemicals of heavy
metals and halogenated hydrocarbons frequently affect various
reoroductive processes. The substances discussed most commonly
increased the number of abortions., They included aminopterin,
anesthetic gases, carbon-disulfide, DES, vinyl-chloride, cigarette
smoke, pesticides, lead, various laboratory chemicals, and DFH.
Reduced birth weight can be caused by alcohol, anesthetic gases,
l2ac, pesticides, and FCBs. Carbon-disulfide, LDT, DES, lead,
warfarin, and cigarette smoking contribute to prematurs births.
0Other chemicals can cause such problems as stillbirth, congenital
mal formations, libido or erection failure, azoospermia, testicular

atrophy, decreased fertility, skeletal and central nervous system SE
enomalies, menstrual disaorders, and increased infant death rates. 7]
o

15 5
AJ - Braun R ; Legator MS ; McGregor OB ; Mohn GR ; Schoneich J £
Ti - Mutagenicity Of Selected Chemicals In The Host-Mediated Assay 22
S0 - Comparative Chemical Mutagenesis, Environmental Science Research,

Vol . 24, pages 3%93-39%, é2 references, 1981
28 - The mutagenicity of a large number of chemicals in the host mediated




assay is reviewsd. A brief history is given of th= development of
the host mediated aszay. It is noted that, comparsd with in-viiro
tests, the host mediated sssay tskes into consicaration the
pharmacokinstics ot tne compound, drus interactions, and ths
formation of mutagenic comoounds from non mutsgenic precursors,
while alicwing examination of croancspecific mutagsnssis. The
standard prcoedurs for the hozt mediated assay is gescribesd and
viriations are cummarizad, Methodological q(es+1on= which arosz
during the litersturs review from which the da was takan ars
examinzd. A schems ig pressntsd for sﬁanoﬂrdlzatzan ot results
obtained 1n host mediated assays which calls for complete reporting
of the compound name, foraula, and constitution; the genetic
indicator system; host animal; application szite; incubation
compartment and timei treatment conditionsi effects observed;
reproducibllity; statistical test used; spontaneous mutant
trequency; positive control employsd and results; and a clear
interpretation of ths results obtained. Indicator aorganiszms
currently or ocrasionaily used in host mediated assays and the major
zenetic effect sxamined are listed. Results from a variety of host
mediatzd assays rzpocted in the literature are presented for the
follawing compounds: vinyi-chleride (73014}, epichlorhvdrin
(105852) , mitomycin-C (S0077), thioTEFA (SZZ44), diethylnitrccamine

u.u

(25125, cx¢stnyln*trc=am1ne (527590, cyclopho-pﬁamlue (201807,
irenimon (£87486), M-msthyl-N'-nitro- h -nifrosoguanidine (7Y0Z37),
gthyl ~methanesul fonate {(6Z200) methyl—methane:ulfonate (656273)
myleran (S3751), TEFA (573%4), and ICR-170 (144598).

Etyles J4 ; Richardsocn CR ; Callander RO ; Cross MF ; Bennett IF
Long=ztatf
fotivity Of Promochloradiflucromethans (BCF
Mutstion Research, Vol., 142, No. 4, pages 1
1935

The genotoxicity of the halocarbon bromochlorodifluoromathans
(30235731 (BCF! was tested in three mutation assays. For bacterial
assays, Salmeonslla-typhimurium strains TA-1533, TA-1%G57, TA-1538,
TA-93, znd TA-100 were used; strains were =xpozed to 5 to 75 percent
ECF per volum2. The mammalian in-vitro gene mutation assay was
performed on the LS178Y-mouse line in ctoncentrations ranaing from 17
to 98 percent BCF exposurs. BCF, vinyl -chloride-monomer (73014)
(VEM} , and ethvl-methanesulphonate (62500) were tested in the
presence and absence of auxiltiary metabolism for their ability ta
induce forward mutation in the L3178Y-mouse 1ymphoma gene mutation
assay. ECF and VYCM were administered at 3,000 or 50,000 parts per
million (ppm!. Animals were exposed to VCM or BCF or air for 6
hours and Filled 24, 48, and 72 hours after ewposurs to BECF or air
and Z4 hours after exposure to VCM. BCF showsd no svidencs of
mutagenic activity in S-typhimurium strains TA-1537, TA-1538, and
TA-%8. BCF was nontoxic to LS178Y-mouse cells unless auxiliary
metapclic activation was added when a minimum of 20 percent survival
was attainsd. There was no reproducible or dose related increase in
mutation frequsncy asbove background valu2s for ELF, either in ths
presence or abssnce of auwriliary metabolism. Clinical observations
revesled no effects of BLUF at either concentration whereas VCM at
50,000ppm caused the animals to be subdued with reduced reaction to
noise during the last 2 hours of expasure. Elevated amounts of
micronuclel wezre cbssrved in both sexesz at 24 hours after exposurs
to VCM. Mo significant effects wers chserved with BCF st either
concantration st any of the sampling times. BCF induced a
significent increass in revertant colonies in S-typhimurium strain

H
Y In Three Mutation Tast
37-192, 15 reterences,
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" . TA-133%. The authors concludz that while VOM gives positive rezulis
1n 211 sssays tested, EFLF is mutagenic in-vitro in only chne strain
of S-tvphimurium.

Al = ¥rivankova L ¢ Samzova E ;3 Bocek P

Ti - Detzrminaticon Of Thiodiacstie &cid In Urine Of Feoplz Expos=zd To
Vinyi Chloride By énaivtica} Capi1llary Iszotachophorssis

S0 - Electrophoresis, Vel. S, No. 4, pages 226—_qu, 14 referencss, 1994

AR~ A method for determining thiodiacetic-acid (1253233) (TUA) in urins
by analytical capillary isotachophoresis (ITF) with column coupling
was developed. The ITF analyzer was eguipped with a column zsupling

svetem consisting of two polvtetrafluorosthylene capillariss that
were equipped with a4 conductivity detector. Solutions of 10
millimoles per liter (mmol/1) adjusted with beta-alanine to the
desired values of pH were used as the main =lectrolytes in pre
separation and analytical capillaries. The terminating =lactrolyte
was 10mmol/1 acetic-acid in all cases. TDA was determined in urine
samples of 1 to 10 microliters during 45 minutesz without any
pretreatment of the zample. At a pH range of 3.5 to 2.7, the zons
of TDA migrated tocsther with the phosphatz zone and was Jjoimed by
the citrate zone at & pH range of 3.9 t3 4.1. The zone of TLA
misratag before citrate and pnosphate together with other aore
mobile acids like fumaric-acid. With higher volumes of injectad
urine, mixec zones of TDA and citrate were formsd 1n the pre
saparation capillary. For samples larger than 2 microiitzrs, tha
dependznce ot the step langth of TDA on the volums of :njzctsd urine
enriched with TDA was not linear, The logwest detsctable
concantration of TDA was about 0.000006 mole per liter (mol/1) and
the repreducibility of the analvses was 1n the ranae of ¢.0JI002 to
G.015mo1 /1, The authors conclude that the isotachophoresis method
iz ragid and samples of 10 microiiters of uring without any
sretrestment can be directly analy:zed.

AlY = Jonnsten RV ;3 Schwetz BA ; Middleton JJ ; Balmer MF 3 Lisowz RW

Tl - Cytogenetic Etfects Of 1,i1-Dichloroethylene On Rat Eone Marrow C2lls
50 - Dow Chemical U.5.A., Midland, Michigan, & pages, ! referencs
AB - The cytogenetic etfects pf 1,l1-dichlorosthylens (75254) (DCE} wsre

studiad in rats. The study was a supplement to a long term toaicity
study of DCE. Sprague-Dawley-rats were exposed in an inhalation
chamber to @, £5, or 7% parts per million (ppm) DCE for & hours per
day, 5 days per week for 26 weeks. At the end of the study, animals
were killed and bone marrow was aspirated. FRone marrow was
incubated for 20 minutes and cells were isolated from the medium by
centrifugation. 5lides of the cells were prepared and Z3 to S0
diploid cells per slide were =xamined and scored for multiple
aberrations, miscellaneous aberrations, chromatid absrrations, and
chromosoms aberrations. No chromosomal aberrations were found among
any of the bone marrow cells of exposed animals. The authors noted
the OCE as received from the supplier contains ZZ%ppm of a
monomethyl ether cof hydroguinone, and 1200ppm vinyl-chlorids

7320143, They conclude that exposure to 7%ppm [CE vapor under tne
present experimental conditions daoes not causs chromosome
abnormalities,

Al - John JA 3 Schwet:z BA 3 Leong BEJ ; Swmith FA ; Nitschkes KD g
Haberstroh HD ; Murray FJ ; Balmer MF { Gehring F.J
Tl - The Effects 0f Maternally Inhaled Vinyl Chloride On Embrvonai And
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Fetal Devalopment In Mice, Rats And Rabbits
Toxicology Reszarch Laboratory, Health and Environmental Ressarch,
Dow Chamical U.5.A., Midlang, Michigan, 30 pages, 12 references,
1974
The sffscts of vinyi-cnlaride (73014} (VL) inhalation on embryonal
and ¥etzl development were invesztigated in CFl-mice,
Zoragus-Dawley—-rats, and New-Zealand-whitz-rabbits, Frognact
animals were exgossd to 00 parts per millicn (ppm) VT for 7 hours
per day on days 6 to 13 of gzztation for mice and rats and on days =
to 15 tor rabbits, Additional mice were exposed to S0ppm VC. Some
enimals were given 15 percent ethanol (44173) in drinking water.
fdditicnal rats and rabbits were expossd to Z2300ppm VC. Animals
were cbserved throughout pregnancy. Mice and rats were sacrificsd
on days 18 and 21 of gsstation, respectively, and rabbits on dav Z%.
Fetusass were weighed, measured, and gxamined for external
anocmalies. Mice given 50 or S000ppm VC, and ethanol had decreased
wzight gain during gestation and decrea ged absolute liver weight at
sacrifica. In mice given SOppm VC, there wsre no apparant effscts.
Maternal weight gain and food consumnption were significantly
Jetrezaszes in rats and rabbits givsn sthanol, 2S0Gppm and S00ppm VC
exposuras. Maternal deaths cccocurred in mice exposed to J00ppm VC.
Fetal body weights were lower in SGOppm VC treated mics and S00ppm
VEC treated rats, but not Z500ppm VC treated rats. No significant
=ftects were sesn on litiar size, number of implantation sitess, or
incidence of resorptions in exposed rats. Natural abortions wers
si1gnificantly lower in rats sxposed to Z%00ppm VC than in controls.
No anomali=s were sasn in any speciez. The authors concluds that
inhalation of VYO is not teratogenic at concentrations high enough to
caus= maternal toxicity.

\A

Bonelli EJ { Taylor FA ; Morris WJ
HMass Fraamentography GC/ME In The Analysic 0Of Hazardous
Environmental Chemicals
Internaticnal Laboratory, pages 19-28, 5 refsrencss, 1979
Analyzing pesticides by a combined gas chromatography and mass
spectrometry (5C/MS) method was investigated. Mass spectrum of the
compounds were continuously ganerated in the ion source. Fositive
ions were extractzd before passing through a filter. Ions from the
detector were integrated by the ion current monitor and sent to a
strip chart recorder. The scanning gperation took 3 seconds.
Specific ions wers collected by applving a specific voltage across
the filter, A mass fragmentographic device was used to monitor
several ion fragments simultaneously. Samples of DOT (50293) whole
fish extract, vinyl-chioride (72014) (VC), carbon-tetrachioride
( 0:3%), chloroform (67663), benzenes (71432) in river and tap water,
is(chloreethyl)ether (4986487) (ECE), bis(chloromethyl)ether
(542881) (ECMEY , flgorocarbon-11 (754694} (FC-11) and fluoroccarbon-12
(75718) (FE-12) were analyzed. VC was collected on charcoal filters
and desorbed in carbon-disulfide. Chlorinated water samples were
obtained from tour different locations. Benzene and chloroform were
extlagted with herxadecane. Five pesticides were identified and
quantitated from a single injection of a whole fish extract. VC
gave & peak heioht of 122 millimeters with & 1.6 pesrecant daviation
for sin samples at a detection limit of 10 to 20 picograms per
microliter of injection fluid. Chloroform concantrations ranged
from 3.5 to S0 parts per billion (ppb) in water samples from various
lozations. Hexadecanz extracted between 85 to 95 psrcent of bsnzene
ang chloratorm from a 1 to 1ppb mixture of ths compounds. The
caiculated voltage ratios of chlorofarm and VC showea that they ware
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Tree from impurities BCME and EBCE wera destectable at 149 pi
and FC-11 and FC-12 were de*ecfaolﬁ at 1 to I picograms. Tn
suthors canclude that the sensitivity and reproducibility of

n

the
BC/MS procezdurs make 1t a0 excellent candidats for use2 1n anaivoing
organic environmental contaminants.
betterer FA
Determination Gf Vinyi Chloride In PVYC Frocessing Flants
technizal Faper, Resional Technical Contersnce, Scciety of Flastics
Enginesrs, Falisadss Saction, pages 163-171, 7 referencss, 1974
Sampling and analytical methods available to polyvinyl-chlorice
(P00ZBaZ) processors for moniteoring very low conceniraticnz of

vinyl-chloride~moncmer (7250134) (VCM) in air and products are
reviegwsd. Gas chromatography with hydrogen flame ionization
detector iz the most widely used technigue for VCM asnalysis because
of itz specificity, sansitivity, and moderats cost. Sampling
methods, calibration procedures, and the choice of column and
instrument parametsrs are also critical to the validity of the
monitoring program. Determination of VCM in air may reguirs short
term instantaneous sampliing and long term sampling of average
concentraticns. 0OFf sampling methods, the bag method gives mors
aczurate and reproducible rssults than the charcoal tube. Residual
VCM in products can be adestermined quantitatively using
teztrahydroturan (THF} as the solvent. THF also can be used as the
zolvent for preparing calibration standards that are stable for
reasanable periods of time. Standard accuracy can be impraoved by
adding enough VCM so that errors in weighing are insignificant. For
fast and efficisnt separation of VCM, the column should provide some
retention of VCM for separation from low boiling nonpalar compounds,
but allow =2lution of the VCM before large solvent pesaks and other
higher boiling material. Columns packed with a polyalkylene glycol
give exuceilent resolution of VCM in air, water, carbon-disulfide
(731307, and THF soluticns. The author concludes that use of
sampling, chromatographic, and standardization techniques described
allows for detection of VCM at less than .05 parts per million
t(pp@) in solutions of lees than O.lppm in air.

Anonymous
Review, Summarization, And Evaluation Of Literature To Support The
Update And Revision Of Criteria Documents, VIII. Vinyl Chloride
NIOSH, Rockville, Maryland, Contract No. £10-74-0157, 95 pages, (40
references, 1777

Recent literature on occupational health standards for
vinyl-chloride (75014) (VC) is reviewed., Analytical methods are
discussed. The NIOSH recommende=d method of sampling and analysis is
described. This method can be improved either by modifying the
carbon-disul fida desorption procedure or by using a thermai
desorptieon method. Alternative analytical methods are summariced.
The human sffects of VC exposure are discussed. The clinical
symptoms of VL poisoning are described. Epidemiclogical surveys and
cas2 reports are presented. Epidemiological surveys have confirmed
the existence of excess Viver cancer mortality among workers exposed
to VC. More than 38 cases of hepatic angiosarcoma attributed to VC
have occurred since 1974. Animal studies of the pharmacodynamics
and metabolism, biochemical effects, tonicity, mutagenicity, and
carcinogenicity of VC are considered. Frolonaed inhalaticn at
concentrations of 50 parts per million has caused cancers in various
animal species. Fositive mutagenic results have occurred in




Salmeonsila-typhimurium incubatsd with VC in ths prssencs of liver
Tiorosom Vork practiczs and engineering contrals are discussad,
Currsnt fnigues of mcdlcai survaillance are described. Long L2ram
bicassays in saveral spe tg be conductsd to dzfermine if
there 13 f F VO Prh is &lzg nesded to datsramine
pessible err of : tive functians,

John J& 3 Saith F& ;3 Lsang BRI
The Ztfects of Matzrnally Inhaled Vinyl Chloride on Eabryonal and
F=tsl Deveiopment in Mics, Ratsz, and Rabbits
Toxicology and Applied Fharmacology, Vol. 37, pages 497-313, 1!
references, 1977
The teratogenic and feictoxic effects of inhaled vinyl-chloride
(75014) (VC) ware studied in mice, rats, and rabbits. Famale
CF-il-mice were exposed to 50 or S00 parts per million (ppm) VC, with
or without 13 percent ethanol (6417%) in thes drinking water, from
days o through 13 of pregnancy. One 2500ppm group aiso reczived 15
perczsat ethancl in watsr. Female New-Ze2aland-Whits-—rabbits were
exposed to VU in the sams doszs as rats at days 6 throuaeh 13 of
preanancy, Both doses of VT with sthaneol produced siasniticantly
lower w21ght gain and liver we2ight than VC alone. dz:h duu¢ rats
had = iticantiy lowsr liver w2ights than controls.

'gni" nily lawar weight zain and relative liver wsignt ware
zompared to rats receiving ZS00pom VC alone. Neither doss of
givan to rabbits producsd maternal toxicity, although fcod
consumption was significantly lower in the S0Oppm group and the
=S500ppm VC plus ethanol group. Fstuses of mice exposed to Sppm VO
had significantly longer crown to rump lengths. Fetal body weight
and crown L0 rump l=ngth were significantly reduced with ethanol.
Signiticant dacreases in live fstuses per iitter and f2tal body
w21ght and signifigant incrzases in maternal deaths and resorptions
werz ses=n among SQO0ppm VO treated mice. Ethannl decreazed
implantation sites por dam, live fatuses per litter, f2tsl body
wzight, and length. FAmong low dose rats, fetal body waight was
significantly reduced, but length was increased. Fetal length and
weight were significantly lowered in Z50Qppm rats with ethanol.
Rabbits receiving S00ppm VC had significantly lowsr implantaticon
sitss per dam &nd live fetuses per litter. The only significant
alteration in the 2S0ppm group was increased resorptions with
ethanol . At high dosss, fetal mice had increased delayed sterngbrae
and skull ossification and unfused sternebraz. Several skele=tal
abnormalitiss occurred with gthanol. Among high dose rats, an
increased incidence of rib spurs was found with the sddition of
ethanol. Low dose fetal rats also had mors rib spurs. The authors
conclude that VO is not teratogenic in this study, but that mice are
mors perceptible to VC toxicity, which is enhancsao by simultaneous
sxposurs to sthanol.

Bartsch H

Mutagenicity Tasts in Chemical Carcinogenesi
Inserm Svmposia Series, Vol., 32, [ARC Scient
13, pages 209-240, 33 references, 1974

The use of mutagen1c1ty tests in determining carcilngzeniclty is
reviewad. Tha increasing evidence that carcinogenicity involvsas
mutagenicity is discussed in light of the discovery that many
carcinogenic chamicals require metabol ic activation (in many cCasss
assocliated with s=iectrophilic binding ts nuclzophilic zits

nuclei1c acids and proteins) in order to show Siclogical ac
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Msthods for determining mutscenicity are discussed, and the need ror
aitensive awaminatison of thess tests using know CnFCiﬁDgHHS iz
noted. Uszz of mutagenicity tests zre suggested for tracing
carcinogzsns in the human environmsnt, prescresning compounds for
mutzysnic action, and invesfisating the capability of human Lizsuss
ta generats slectrophilic intermedistes from the t=2szt compound.
Ressarzh using such micrcsial muiasenicity fssts with vinyl-chleoride
t73GLa) is cited whicn demonsiratzs that livsr snzymes canvert
vinyi-chloride into mutagenic compounds. Ths development a7 anzyme

protiles to idsntify individuals at risk for cartain kinds of cancer
develupﬂent is suggested. The ussfulness of mutagenicity tesztz in
predicting possible carcinossnic efrtects of chemicals in humans is
giscussed. A number of casas are noted in which mutagens have not
been snown to be carcinogens, and vice versa. Limitations of the
mutaganicity test systems are considered. The number of potential
carcinogsns to be testad and the capacity to test for
cercinogenicity (about 400 compounds per year) are considered. The
author concludes that mutagsnicity tests should be employsd to
pingoint advsrse biclogical effescts of chemicals and targst
chnemicals to be studizd furthsr. Researchers shouid avaid
correlating positive mutegenizity resulis witn carcinocenicity.
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= 3 Docley LT Waxwsilsr RJ

Health Hazard Evaluation Report, No. HETA-31-080-1146, Frecizion
Flastics Campany, Fhilad=lphia, Fennsylvania

Hazzrd Evaluztions and Technical Asszistance Branch, NIOSH,
Cincinnati, Ohio, 13 pagez, 9 refsreaces, 15762

ceveral ca 5 es of breast ond uterine cancer among femalz mold
operators using polyvinyi-chloride (900Z8462) (FVC) at the Frecision
Flastics Company (SIC-307%), Fhiladelphia, Fennsylvania were
investigated. The study was requested by Local 637 of the

Industrial UWorksrs Union and was performed on Juns 3 and July 2% and
i7, 1981, The company employs 26 workere including 31 preductica
personnel . There were no detectable concentrations of
vinyl-chloride (72014) monomzr in the personal breathing zone of two
mold opesrators. Concsntrations of FVC dust were hzlow the OSHA
standard for nuxs' ce dust. Examination of medical records and
insurance claims located three cases of breszst cancer and two cazes
of carvical cancer out of a sample of 125 houriy emplovaes who
worked 5 yzars or longsr. Thess cases represented an incidence rate
mare than 3 fold in excess of expected numbers for breast cancer and
4 fold for czrvical cancer for women who worked more than 5 vears.
Thzse excess risks were not considered statistically significant,
The authors conclude that present =xposure concentrations are not in
aucess of standards. The cancer cases could not be demonstrably due
to occupational exposure to PVC or vinyl-chicride. Tha authors
recocmmend that future cas=s of cancer be monitcred.

izl

GM ; Zilio-Grandi F ; Conte A
5 Chromatographic Determination of Impurities in Vinyl Chloride
Journal of Chromatography, Vol. 34, pages 394-398, 2 refzrences,
1958
A method was developesd for separating Impuritiss in vinyl-chlorid2
(73013) by gas chromatography. A single 10 meters column was packed
with tricresyl-phosphate on Chromasorb-F. Working temperatures ware
30 and 3% degrees. A constant sample quantity of 1.5 milliliters
was injacted with & gastight syringe, and calibration curves
(expressad in parts per million versus the area) were plotted using
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calibratsd mixturss of the various impuritiss in vinyl-chlorids.
Usz of tneg 27 dsgreses-C temperature permittsd resolution of the
methyl-chlorida-tutadisne-1,3 and diacatylane~3-chlarooropens-!
pairs into two slution peaks, which was not possibls at 20
d The impurity determination error was absout 10 percent,

stly dependent on the accuracy of the samplz injected. Ths
authors suggesst that analysis a2t 35 dearees-C be ussd Lo controi
roduct, and 30 deogress-C to control ths vsrious purificat:on
vime o7 28 mrinutss at IO desress-C anc D2

: s-C should b= adequate for a commercial monomsr

dium purity., hs method offers excellent resroduction of
retention Limes, simplicity and facility of analysis, high speed,
and good separation of impurities,
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DEAN BJ ; ANDERSON D ; SRAM RJ
MUTAGENICITY OF SELECTED CHEMICALS IN THE MAMMALIAN DOMINANT LETHAL
ASSAY, IN: COMPARATIVE CHEMICAL MUTAGENESIS

ENVIRON SCI RES; 74:487-538,1981

MIC/ORNL SEZ: CA 96175391

AT IV 3 DAVTYAN RM ; GLUSKCHENKD VI

ZAMOTERI ;

STUDY OF THE FEPRODUCTIVE FUNCTIONM IN MEN EXFOSED TO CHEMICALS
BIG TR FROF Z&EOL: (3) :28-3%,1980

EMIC/ORNL SES: HESF 81-12R6%

FETER § ; UNGVARY G

LACK OF MUTABENIC ESFERT OF VINYL CHLORIDE MONOMER IN THE MAMMALIAN
SFOT TEST

MUTAT RES; 77:153-194,1980

EMIC/ORNL SEE: CA 92-123086

SHCORT RO 3 MINOR JL ; WINSTON JM ; LEZ C

DOMINANT LETHAL STUDY IN MALE RATS AFTER REFEATED EXFOSURES TO VINYL
CALORIDE OR VINYLIDENE CHLORILDE

J TOXICOL ENVIRON HEALTH; 3:965~948,1977

EMIC/ORNL SzE: CA 88-131364 .

KURZEL RE § CETRULD CL

CHEMICAL TERATOSENESIS AND REFRODUCTIVE FAILURE
ORSTET GYNECOL SURV; 40:397-424,198%

ETIC/0ORNL

SHORT RD ; MINOR JL § WINSTON JM 3 LEZ C

A DOMINANT LETHAL STUDY IN MALE RATS AFTER REFEATED EXFOSURE
VINYL CHLORIDE OR VIMYLIDENE CHLORICDE

J TOXICOL ENVIROM HEALTH; 3:955-9438,1977

ETIC/ORNL

w
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HEMMINKT ko3 LINDECHM ML 3 HEMMINKI T ; VAINIO H

rREFRODUCTIVE HAZARDS AND FLASTICS INOUSTRT, IN: INDUSTARIAL HAZARDS
JF FLASTICS AND SYNTHETIC ELASTOMERS

FROG CLIN EIOL RES; 141:79~87,1954

ETIC/0RNL
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BARLOW ZM 3 SULLIVAN FiM

FEF::'UiTIVC RAZGRLDS OF INDUSTRIAL CHEMICALS. AN EVALUATIONM OF
ANIMAL AND HUMAN ORTA

REFROD HAZ INDWST CHEM; 510 FP L1982

ETIC/ERNL

FONCELET F § DUVERBER-VAN EBOSAERT M ; LAMBOTTE~-VANDESAER M ; DS
HMEESTER C

MUTACENICITY, CARCINDEENICITY, AND TERATOGEMICITY OF INDUSTRIALLY
IMFORTANT MORNOMERS

MUTAGEN CARCINGG TERATOG IND POLLUT; Z0S-277,1984

ETIC/ORNL SEZ: CA 100~37706

SANOTSEY IV 3 DAVTYAN RM ; GLUSHCHENKD VI .
STUDY OF THE REFRODUCTIVE FUNCTION IN MEN EXFCSED TO CHEMICALS
SIG TR FROF £aBOL; (3):28-22,1950

ETIC/ORNL

Fanova I
(rrodlems of women working in vinyl chleride manufacturing piantsl
Abush Ginekol (Sofiiar; VOL 24, ISS 5, 1985, F75-80

Hemminki ¥ ; Lindbohm ML ; Hemminki T ; Vainio H
Reproductive hazards and plastics industry.
Frog Clin Biol Res; VGL 141, 1983, F79-57

Zenz O

Reproductive risks in the workplace

Mational Safety News S=p. 1934, Vol .130¢., No.3, p.38-45.

The possible effects of workplace =zxposure to some chemiczls on the
reoroductive organs and cvcles of men and women are described
(benzsne, carbon monoxide, dibromochloropropane, chlordecons
chloroprene, spichlorohydrin, ethylene dibromide, =thylens oxide,
vinyl chioride, anaesthetic gases, polychlorinated biphenyls,
meErcury’ ,

Ziskind R ; Maldonado G ; Smith OF

Science Applications, Inc., Hermosa Beach, CA.

levelopment of a Frotocol to Trace and Study Scheool Children Siposed

fo Vinyl Chlor:ide,

Govi Reports Announcements % Index (GRA%I), Issus 04, 1965

TU3: Althouch & considerable body of occupational and laboratory

toxicology data have damonstrated the carcinogenic acticn of vinyl

chloride monomer, there appears to be little spidemiological

Iitera*urz which examin2s significant exposure to childran. This
study expanded a pilot study which identified a cohort of 1,343

nzldr=n who attended an =lementary school adjacent to a v1nyl

chloride monomer processing plant in Saugus, California in the

1§50's and 1960's. The current study identified a non-expossed

control group (N=%79), set up a computer data base management system

to facilitate subjsct tracing, performed an analysig of the

mortality experience of the two groups up to 1980, and developad a

¢0S0v0 SBY




. ] allt st 100 protocoi
suiggaszt that the guestionnairs i , nstrument czapabis
rding valid regroductive inf2rmation. inal rsgt,. Jan &2-Sor
rtions of this document zre not fully

Logen = AN analystls with
1d= Bxposurs

al Journal of Australias 9 July 19563,
ref,
There are J nechanisms by which exposure of the mal
substances may causs poor reproductive performancs
malformations in his offspring: a direct sffect on
pituitary-hypothalamic function or male sex hormonss; a direck
gffect on the spsrm itself; abnormalities in seminal fluid with
secondary abnormalities dus to dissolved toxins. Experimental
studias with 7 drugs and 3 groups of toxic chamicals are reviewed.
Cliniczsl situdiss raviewed relate to l2ad, vinyl chlorids, the
inzecticide carbaryl, the pesticides chlordecons and
dibromochloropropans, radiation, fathers with spilepsy, and male and
femalz2 anassthetists.

Misbet ICT § Earch NJ

Chamical hazards to human recroduction

Noyes Data CLorporation, Mill Road at Grand Ave., Fark Ridas
1983,

07654, USE, 1983, 23Sp. Illus. Eibl.

This book suplores the importance of chemicals as factors
contributing to reproductive impairment in humans. It summari
e

results of studies in exposad humens, surveys methods for t
chizmicals in lasboratory aznimals, and discuszes the predicti
of animal tests. Fublic h=alth and occupational health aszp
soth considered.

Elskamp LMW

Medical biological Lab. RVO-TNO, Rijswijk (Netherlands}).
Toxicology of Tetrachioroethylene.

Govt Renorts Announcements % Index (GRAXI), Issu= 15,
TO3: Literature on the toiic characteristics of tetrachloroeihylene
was reviewsd. Technical data, environmental and biological
monitoring, toxicokinetics, and data or acute and chronic toxicity
for laboratory animals and humans are given. The effects an
reproduction, and mutagenic and carcinogenic effects are discussed,
In Duteh; English Summary.

1254

g N |

Barlow SM ; Sullivan FM

Reproductive hazards of industrial chemicals

Academic Press (London) Ltd., Z4-25 Oval Road, London NW1l 7DX,
United Kingdom, 198Z. &10p. Bibl.

The world-wide medical and scisntific |itsrature on reproductive
phermacclogy, endocrinolaogy, and toxicology in animals and humans of
about S0 of the most commonly used industrial chemicals is reviswed.
Chapters cover: reproductive hazards; reproductive toxicity testing
in animals; reproductive sffects in humans; mutagenicity testing;
reproductive hatards zscociatsd with diffsrent occupational arouns
{aborticns, malformations =nd perinatal deaths, cancsr and gene
mutations 1n orffspring); effzcts 1n malz and female workars; review
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AN
Frevantion of ozcupational canczr - [nternational zymoosiga
Internaticonal Lagour Grvice, 1211 Genteve I3, Switzzriand, 198Z.

&3ep. Iilus. Eib

The 2 ceesning sddrasses and 94 tazchnical papers presencad at this
svimposium, “1—24 . 1931, Helsinki, Finland, are ragroducad undsr
the ssction hezaagi: ! current concapts in occupational

carcinogenesis; spldemiology of occupationsl cancer; methodology for

occupational cancer risk evaluation; prevention and control of

oteupationzl cancer risk; national policizs and intsrnational

cocperation in the prevention of occupational cancer. ég
wn

KURZEL RE ; CETRULO CL e

THE EFFECT OF ENVIRONMENTAL FOLLUTANTS OM HUMAN REFRODUCTION, 53

INCLUDING SIRETH DEFECTS 52

EnVIROM, SCI. TECHNDL. 1981, 12{(4) &6IZ%5-640

£IS: Egidsmiology Inrurmation Sy=tem

fliadlo 2§ Eub:iskovia B 3 Svobodavia F 5 S:imov:ia M
Letermlnation of a urinary metabolite of vinyl chloride -
N-acetyl-3-(hydroxyvetnyl)cysteine
Frazovn:i 1:iskarstv:i 0Oct. 1981, Vol .33, No.?, p.319-323. 30 ref,
[=tailed description of a spectrophaotometric methocd of determining
N-acetyl-5-{hydroxvethyl)cysteine 1n the urine of workers eiposed to
vinyl chloride. The method is based an the detsrmination of SH
compounds formed during the alkaline hydrolysis of
N-~acetyl~5-(hydroiyathyl)cysteine., The method is reproducibls and
has a vield of 74.7-81.3%. It can be us=zd a3 an exposures test for
indicating low levels of expasurz to vinyl chloride and to othsr
alkylation products matabol ised to mercapturic acids.

Eifacts of physical and chemical hazards on the reproguctive heaith
of male and female wofkers

176% 5t. Laurent Blvd., Ottawa, Ontario, KI5 3¥4, Canada, 17E8!. 33p.
21 ref.

Contznts: chemical and physical hazards; workplacs sxposure and its
sffacts on reproduction; impediments to prograss; chemical
reproductive hazards, proven {anazsthetic gasss, carbon disulfida,
hormones, lead, mercury, pesticides, polychlorinated biphenvls,
vinyl cnloride); potential (aromatic hydrocarbons, carbon mononide,
carbon tetrachloride, chlioroprens); suspected (arssnic, beryllium,
cadmium, chleroform, dimethylformamids, lithium, nickel); physical
reproductive hazards, proven (ionising radiation, non-ionising
radiation) ; potential (h2at, noise, vibration); employzrs’
responsibilities and worker rights; bibliography; Z-pase summary for
poster dicsplay.

ANOM

Control tzchnology in the plastics and resins industry
Superintendent of Documents, U.S5. Government Frinting Dffica,
Weshington 0.C. 20402, USA, Jan. (961, 324p. Illus. Z3 ref.

The 25 papers presented at this symposium, 27-28 Feb. 1977, Atlenta,
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BSecrgia, USA, are reproducsd. Topics covered include: OSHA and NIOSH
roles in estaolishment and asszzsment of control technology; zantrol

nf emissions; probdlams in polyvinyl chloride proczssing; vinyl

chioride monomer; sampling methods; monitoring systems and workplace

contralsy loss preventicn; design and implementation of systems and
-

ontrol

Ut i

Tarzshcld liait valuss (%80
H.M. 3Ststionery Oftice, F.O. Zox 549, London SE1 9NH, Uniizs
Kingdom, 1951. Z2p. 445 ret.

fis nots reproduces the liszst of threshold limit valuss (TLVs,
expresszd in pom or masm:3:), adopted by the American Conference of
Bovernmental Industrial Hygienists in 1977 for over S00 hazardous
substances which may be absorbed in the form of dust or fumes in
workroom air. Substances for which additional or zlternative
standards apply in Great Britain are acryionitrile, asbestos,
bznzene, cottan dust, coal mine dust, lesad,
4,4'-methylenebis(2-chloroaniline), mica and taic, other
non=siliceous dusts, tetrachloroethylgne, trichlorosthylens, vinyl
enloride, chromium and its compounds, many pesticides and rubber
solvent. List of carcinogens prohibited in Great Britsin, TLVs
ainersl dusts, substances of variable compositicon, welding fum
mixtures, nuisance particulates, inert gasss and vapours (simpis
asphysiants), and tentative guidelines for grading expsrimenta
animal carcinogens into high, intermediate and low potency zre
appendad.
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Sanotskii IV § Daviian KM ;3 Glushehenko VI

(Male reproductive function studied undzr ths action of chemical
substances]

Gig Tr Frof Zabal, ISS 5, 1980, F28-32

Eingham £ ; Lans JM
Vinyl halides -- carcinogenicity.
Vet Hum Toxicel; VOL 22, 1SS t, 1980, F31-3

Erott R

futhor address not given

Reproductive hazards.

Job Saf., Health &(5): 7-13 1978

FESTAB. Toxic agents that can atfect reproduction are =xamined.
Those which act as mutagens, such as ionizing radiation, can cause

chromasomal damage both to the sperm and the egg, which could result

in miscarrizage, stillbirth, or birth defects. Teratogsns, such as
thalidomide, can damagz the fetus during pregnancy, causing

deformaties. Transplacental carcinogens, such ez diethylstilbestsrol

(DES) , can cause cervical cancer in offspring. Industrial poisons
such as baryllium oxide and bone marrgw depressants such as benzene
and ionizing radiation present hazards to pregnancy. #Anaesthetic
3as52¢ and vinyl chloride can affect the male reproductive system.
Jther common agents with possible reproductive effects are
discussed. Festicides which have been reported to affect
reproduction include DBCF, carbaryl, organophaozphates,
organochlorines, Z,4-0, Z,4,5-T, and Kepane (chlordecansi,

50800 S»®Y
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EVANDEF BA 3 ROSENSTOCH L
REFRCDUCTIVE HAZARDS IN THE WORKFLACE & CASE STUDY CF WOMEN
FIREFIGHTERS ]

M J IND MED; § (&), 1984, 503
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PICSIS COPYRIGHT: BICGL AES. RRM  HAZARDOUS GCCUFATIOM HAZARDCUS
METERIALS AIR FOLLUTION HYPERTHERMIA CARTON MONOXIDE FPHYSICAL
EXERTION ToRATOGEM FZTAL DAILIiW

WHO

WHO ENVIRONMENTAL HEALTH 2. EFFECTS OF OCCUFATIONAL FACTORS ONM
REFRODUCTION

WORLD HEALTH CREANIZATION. WHO ENVIRONMEMTAL HEALTH, Z. EFFECTE OF
OCCURATIONAL FACTORS ON REFRODUCTION. VI+4SF. WHO: COPENHAGEN,
DEMMARK ., PAFER.; O (O}, (9835, VI+4SF,

FIOSIS COPYRIGHT: BIOL ABS. RRM  EROOK ANIMAL EFIDEMIOLOGY
MUTAGENESIS INFERTILITY ABORTION TERATOGENESIS

HEMMINKI k3 LIMDBOHM p-U 3 HEMMINKI T ; VAINIO H

REFRODUCTIVE HAZARDS AND FLASTICS INDUbTRY

JARVISALD, J., F. FFAaFFLI AND H. VAIHID (ED.) . FROGRESS IM CLINIZA
AND BIOLOSICAL RESEARCH, VYOL. 141, INDUSTRIAL HSIARDS QF FLASTICS
AMND SYMTHETIC ELanUMEnS. STMFOS UM ON OCCURATIOMAL HAZARDS RELATEY
TU FLASTICS AND SYNTHETIC ELASTOMERS, ESFDO, FINLAND, NOV. ZZ-27,
1982, XIV+441F. ALAN R. LISS, INC.: MEW YORK, N.Y., USA. ILLUS. I3BN
G-B451-0141-2,; O (G). 1984, F79-B7.

HEZF  COFYRIGHT: BIOL ABS. RRM HUMAN STYRENE VINYL CHLORIDE
ETHYLENE OXIDE OCCURATIONAL EXFOSURE SFONTANEOUS ABORTION

MALFORMATION

—

krivankova L ; Samcova € § Bocek F

tnst. Anal. Cham., Czech. Acad. Sci., Brno

Determination cf thiodiacetic acid in urine of psople exposad to
vinyl chioride by analytical capillary isota;hophoresis
Eleztrophores:s (Weinhzim, Fed. Repub. G=r.); VOL S, ISS 4,
1933,226-30

CEAC COFYRIGHT: CHEM ABS A method is introduced for the detn. af
thiodiacetic acid [123-93-31 in urinz by anal. capillary
isotachophoresis with column coupling. Thiodiacetic acid is 1 of
the final metzabolites of carcinogenic vinyl chloride ([73-01-41 and
appears at increased levels in the urine of people exposad ta viayl
chloride vapors. The method esnables the direct anal. of samples of
[0 mub of urine without any pretreatment in .apprx.43 min. The
towest detectable concn. of thiodiacetic acid was .appri.d .times.
10-5 mol/L and the reproducibility of the analysss in tha rangs of
=13 .times. 10-5 mol/L was .apprx.3 relative ¥.

Hemminki ¥ ; Lindbohm ML ; Hemminki T ; Vainio H

Tnst. Occup. Health, Hzlsinki

Reproductive harards and plastics industry

Frog. Ciin. Bial, Res.; VOL 141, IS5 Ind. Hazards Flast. Synth.
Eiastomers, 1964,79-87

CvAC  COPYRIGHT: CHEM AES Flastic industry reproductive hazard
reviewifir pollation By plastic industry pollutants, occupational
gxposure to, reproductive hasards of jHealth hazard Reproductive
eftects in relation to, 1n plastics induscry Occupational jFlasti
Industry of, reproductive health hazards in;Reproduction Flasti

905050 gy
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EARTIN CW 3 TARETO T ; GUNSALUS 6L ; KOIDE
- THE ZETECTION OF AGENTS THAT HAVE TOXIC EF
MALE REFRODUCTIVE TRACT

- HUWNT, Y. R., M. BL SMITH AND DL WORTH (ED.) . BANBURY RE
1. ENVIRONMENTAL FACTORS IN HUMAN CGROWTH AND LEVELGFMENT
SYMFOSIUM, MOV, (-4, 1921, XX+S70F. COLD SPRING HARBOR LABDRATDEY:
COLD SPRIMG HaARBOR, M.Y., US&. ILLUS. ISBN Q-§7947-310-3. (
178%. P337-334.

1

)

AE - HEEF CCORYRIGHT: BIOL ARS. HUMAN RAT LEAD FESTICIDE VINYL CHLCRILE

1 2 0] EROMO~3-CHLORO FROFANE

8 .

AU - Ros=i L ; Van Liercp JB H

At - Ist. Super. Sanita, Rome

TI - kepeatability and reproducibility of determinaticns of vinvl
chloride in tocds

S - Food Chem. Toxicol.y VOL 20, ISS I, 1962,503-10

Ax - CBRAC  COFPYRIGHT: CHEM ABS Vinvl hloride d=tn foodifFood analys:s

Yinyl chloridz detn. in, reseatability and reproducibility in
relation to

A~ BARLGW SM ; SULLIVAM F

TI - REFRODUCTIVE HAZARDD AND INDUSTRIAL CHEMICALS

50 - ANMUAL COMFERENCE OF THE BRITISH OCCHFATIONAL HYGIENE SOCIETY,
NOTTINEHAM, ENSLAND, AFRIL 7-10, 1981. ANN OCCUF HYG; 24 (4). 1951
(RECD. 1932). 33%-3&2.

AB  ~ HMEEF COFYRIGHT: BIOL ABS., HUMAN FETAL TOXICITY METAL TGXICITY

FESTICIDE

1z

AU - Madio 7 ; Hubiskova B ; Svobodova F ; Simova M

Al - Erajska Hyg. Stanics, SENV, Frague

Tl - Determination of the vinyl chloride metabolits
S-(i-hydraxyethyl)-N-acetylcysteina in urine

80 - Prac. Lek.; VOL 33, IS5 9, 1991,319-23

Ak - CBAC COFYRIGHT: CHEM ARS S-(Z-hydroxyethyl)-N-acatylcysteina (I)
[(15060~26-1] was de=td. spectrophotomsztrically in wrine. Amphoteric
interfering compds. were removed prior to the anal. via chromatog.
on Dowex S0 W. MNonamphote=ric interfering compds. were removed by
hydrolyzing I toc S—-(Z-hydroxyethyllcysteine and s2pg. this
hydrolysis product by chromatog. on Dowex SO W, After elution, tha
S5-(Z-hvdrozyethyl jcysteine was reacetylated, hydrolyzed, and the SH
compds . analyred. The tschnigue afforded reproducibiz resuits and
gave vields of 74.7-81.3%. The method is ussful as a tast for
exposure to vinyl chloride (73-01-41 and othaer alkylation compds.
metabolized to mercapturic acids.
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SANGTSEILD IV ¢ DAVTYAN RM ; GLUSHCHENED VI
Inst. Ind. Hyg. Occup. Dis., Acad. Med. Sci. USSR, Moscow, USSR,
Raproductive function in men emxposad to chemicals.
GIG TR PROF ZaBOL;: @ (33, 19BQ. 28-3Z.
HEEF COFYRIGHT: BIOL ABRS. Reproductive function was studisd in men
occugationally sxposed to chlorcprene, vinyl chlerids or antimonite
ore dust. This function was assessed on indierset svidence znd from
t ziaculates. The rate of..spontaneous sborticns was

y increased among wives of man gxposzsd to chiorcprens as

stillbirths among wives of thoss exposed to vinyl
N2l caic changss were detectsd in ajaculates,

605040 S®y
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RGEST L 3 WAIBEL J ; VOM ERUCK CG

REFESTABILITY AND REFRODUCIBILITY OF MEASUREMENTS OF VINYL CHLORIDE
CONCENTRATIONS I MATERIALS AND ARTICLES MALE OF FOLY VINYL CHLORIDE
FOOD COSHMET TOXICOL; 198 (S). 1980, S27-53é. '

HEzrF COFYRIGHT: EIOL ABS. REVIEW CHROMATOGRAFHY STATISTICS
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Rachsv b ; Markaov L

Turzh. Inst. Eontrol Lek. * , Fia

duzntitative cetarminacion or :d and zinc in goiv(vinvi cnloride)
hiccd transrtus:i:on systems

Farmatsiya (Sofia); VOL 50, I53 Z, 1960,6-10

CeAC COPYRIGHT: CHEM ABS Fb and In ware detd. guant. in FVC
systams by at.-abscorption study of aq. autoclave products arter 30
min at 1Z0.d=ares. using cut samples. (2002-36-2 FVC) The amt. of
In extd. during autoclaving decreased with increazing pH of the
extractant at pH 3-4. The method had reproducibility .+-.2% for In.
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Haskall Lab. Toxicol. Ind, Med., E. I. du Font de2 Nemours and Co.,
Wilmington

Utilization of tha CHO/HGFRT systzm: metabolic activation and
method for tecsting gages

Banbury Rep.; VOL Z, IS5 Mamm. Cell Mutagsn.: Maturation Test Syst.,
1979 ,251-61

CoAC COPYRIGHT: CHEM AES After detg. the reproducibility and
sensitivity of the CHO/HGFRT system using known mutagens and the
storage stability of the 5-9 fraction, the system was usad to dst.
the mutagenic activity of gasss and volatile ligs. Vinyl cnloride
was cytotoxic and mutagenic in the system when S-7 activation was
included. 73-01-4 Vinyl chloride! The activation systsm had no
ettect on chlorofluaromethane mutagenic activity., (393-70-4
chiorofluoromethane) Freon 11 and Freon 12 were not mutagenic in
the presence or absence of the activation system. (75-69-4 Freon
11} (73-71~8 Freon 12) The results obtained with gazes and volatile
1i95. using this system were comparable with results obtainesd using
cther systems.

rurlyandskii BA ; Stovbur NN § Dukhovnaysz Al

Mosk . Gorod. Sanepidstants., Moscow, USSR

Frobability assessent of the comparative =zensitivity of body systems
to vinyl chloride poisoning

Gia. Sanit.; IS8 8, 1978,51-5

LBAC  COFYRIGHT: CHEM ABS Rats were sxposed for 4 h to inh

af 0.4-4.4 g vinyl chloride/m3. 75-01~4 Vinvl chlorige) f
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ific Morthwest
sxstent Ss3Lrus
natally with ciomiph
. St=ril.; VOL ZZ,

COFTRIGHT : CHEM A atb tr=at:d at 3 days of
wi th clomiphene citrate
[i-(p-(beta-diethylaminoethoiy)phenyl 1-1,2-diphenyl-2Z~chlaorosthylene-
1 citrate (I} (100 mug, s.c.) showed accelerated vaginal opening,
canst. vaginal estrus, and an enlarged cleft clitoris., (S0-41-%
Clomiphene citrat-) I-treated rats overiactomized at 107 days of
age and given daily s.c. injections of 10 mug estradioni-i7beta
showed & marked hypertrophy and mstaplasia of the endametrial
enithelium and a dacrsassd growth response of the pituitary and
iterus to esirogen stimulation. S0-28-2 Egtradiol-17. befa ?
tlsonataliy I-trsatsd rafs rot g9iven estradiol as adulis aiso _howsd
signs of mstaplasia o uterine lining., Thuz, thsz
during the =arly = tages of fetal developmeant in
pregnancy could lead f mit alteration of reproducti
io later livte.
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Azuromuscul ar system was the most sensitive to the toxic action of
vinvi chloridz, foilowed by artsrial gressurse, hepatic funciicn, and
gonads. The reproductive svsiem was arfectsd only by the highest
concn. o vinvl chlorids.,

0y ; Mujsce AM

sb., Murray Hi1l, N. I,

u gensration of standards for gas chrematograsnic analysis
nzi. Chem.; VOL 4%, IS5 1, 1977,139-31

BAC  COFYRIGHT: CHEM ABS  Techniquas for the dirsct generation of
acrolein, acrylonitrile, and vinyl chioride by cxidn. of ailyl alc.,
thermolysis of cyanoethyl trimethylammonium iedida, and
denydrochlorination of {,Z dichlorcethans, resp., for gas chromatog.
anal . are described. (107-02~8 Acrolesin) (107-13-1

Acrylonitrile) (75-01-4 Vinyl chloride) (107-18-4 Allyl

alconot) (42350-94~7 cyanoethyl trimethylammonium iodide) (107-06-Z
1,2 Dichloroethane) Frecolumnz conts. conversion reagsents generate
the desired compd. from suitaole precursors via direct injaction.

rt the 3 ng level, a precision of 5% is achievad, with higzh and
reproducible yizlds being shtained over a wids dynamic rangs. Ths
method obviates the necessity for menipulation and storage of
hazardous or toxic materials and facilitates the prepn. of pracise
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LAO RC 3 THOMAS RS ; MONeMAN JU .

Improved metheds for sampling and analysis ot vinyl chlorics.

AM IND HYG A530C J; 37 (1). 1976 {-7

HEEr COFYRIGHT: RIOL ABS. An analytical scheme was develeoped tor
vinyl chloride, whicn is appiicable to ambient and in-plant
stmospherss. Using computerized gas chromatographs szuisped with
automatic injection systeam and flow rate control, high
reproducibilities are achieved in the ppb rangs. Samoles from
various sources were analyzed.

Waedrychowicz A 3 Dura ¥ ; Garlinska J j Fabian J ; Fopiela T ;
Stachura J ; Szybinski Z

Krakow, Fol.

Freliminary resutts of studies of the health status of workers
exposad to vinyl chloride (V)

Frzegl . Lak.; VOL 33, IES 11, 1976,93&6-41

CBAC COFYRIGHT: CHEM ABS Detn. of alk. phosphatase (I}, alanine
aminotransferase, znd cheolinesterase activifies in workers sxposad
to vinyl chloride (11) is very important. (7001{-78-% Alk.
phosphatasea) (F000-85-4 Alanina aminotransferass) (9001-08-5
Cholinesteracs) (75~01~4 Vinvl chloride) Dilation of the liver,
abnormalities in liver function, higher [ activity, and lcwer
prothrombin activity are more frequent in workers e:posed to higher
I concns. (9001-3246~7 Prothrombin) Slight but reproducible
deviations were obsd. in liver en:zyme activities and bilirubin
laveis., (435-45-4 Bilirubin) Morphol. changzs in the liver wers
obsd. at all Il conchns. Mo cases of haemanglosarcoma wersa
diagnosed.
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Lao RC ; Thomas RS ; Monkman JL
fir. Poliut. Contral Lir., Canada Dep. Envircn., Stiswa, Ont,
Imoroved methods of sampling and analysis of viayl crloridzs and
other Jas=EqUS czrcindgens

Int. Conf. Environ. Sensing Asssss.,, {Froc.ly VOL L,, 157&,12, 4 o,
CEBAC  COPYRIGHMT: CH=M ASS  Tne gas-chromatos. svstem i3 apolicakle
to both ambiant snd in-giant atms. A sinsgls phaze cotumn, nathad
with Chromosord 102, save high rzproducibiiity of retsnticn timss.
Recovery data for C82 2xtn. of vinyl chloride (I) from activatsd
carbon showsd that recoveries are »90Y% for samples cantg. ling,
(753-01-4 Vinyl chloride) Entrapped I in both FVC resin and
fabricated stocks was analvzed. (Q005-84-2 Folyvxwwlchiorzis? The
spr2ad in the concn. distribution was more pronouncsd for the higher
values of entrappsd 1 than for the lower values. In addn.. N
equil . was established with entrapped I cencns. of .acpru S
.mt.g/9. bslow this valusz, the head space concn. remained const.
while the entrappsd conocn, was redgucsd. This result was cbed. only
for ths raw resins in granulsr form. The grsb samolz provided a
uszful means Tor plune chasing and sampling site selecticn, althoush
weather playved 2 mzjor factor in tha guality and amb. oF Zats
grovided by zhis anatl.

Gramsto K ; Igarashi E

Yamataks Honsvwsll Co., Tokyo, Japan

Environmental pollution mzasurement using a high-spsad g

chromatosraoh

Keizo; VOL 1F, ISS &,
”

T}

-
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976,437
AES Gas sampling system and high-spsad =

CsAC  COPYRIGHT: CHEM nzl.
up to 50 sec, were shown and discussad with practical samples, 2.9.
detn., of 20 ppm vinyl chloride in air and S0 ppm COS, £5%, 502 in
coke oven gas (75-01-2 Vinyl chloride) Froblems cf afﬂur=-y &i
reprodu~1b111tv of =ach component -were concsidsrad from the vieswpoint

of maintsznances of process gas chromatoag.

Fosenberg R ; Grahn 0 ; Johansszon L
Swed. Water Air Follut. Res. Lab., Goteborg, Swed.
Toxic effezcts of aliphatic chlarinatsd by-products from vinyl
chlorida production on marine animals
Water fhes.; VOL 7, ISS 7, 1375,607-12
CRAC COPYRIGHT: CHEM AES The acute toxic sffects of chlarinatad
aliphatic hydrocarbons, form=d as by-products from onz Swedish and
onz Norwegian plastic prodn. factory, were examd. by supts. with cod
(Gadus morhual), shrimp (Crangon crangon), and z polychastea
{Ophyryctrocha labronical. Ths toxicity of 1,Z-dichlorosthanse-a
dominating compd. of the by-praoducts—~and a distillate with neavier
compds. wers also estd. (107-06-2 1 ,2-Dichloroethane) The touwicity
(43 hr, LCE0) ratio between the concns. of & Swedish by-gproduct, a
Horwegian by-product, and dichloroethane was 1:9:34. The =ffects of
y2-dichloroethane, 1,1, Z~trichlorogthane, and 1,{,2-trichlorcethana
on the reproductivity, and on the.survival of adults of Ophryetrocha
wzre studied. (79-00-5 [,!0,2-Trichloroethane) (75-00-5
l,1,2~trichlorogthene) The reproductivity was effectzd by thess
campanents in far lower concne. than those having acuts toxic
effecis on adult specimens. In 1 expt. ¢eries Ophryoiroucha wss
zuposad suddenly to the test solnz, and in a Znd ssries the lsx
presentation was made by a successive incrzass of the concn, during
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