Vinyl Chloride Cytogenetics

Dante ). Picciano, Ph.D.; Ray E. Flake, M.D.; Peter C. Gay, M.D.; and D. Jack Kilian, M.D.

This report presents cytogenetic findings from a group of
209 workers employed for up to 28 years in the manufacture of
vinyl chloride monomer at the Texas Division of Dow Chemical
U.S.A. Cytogenetic evaluation results from this group were
compared to results found in examination of individuals being
considered for employment, Statistical analyses were per-
formed on a group basis for chromatid aberrations, chromo-
some aberrations and proportion of abnormal cells; no
statistical difference of significance was found between the
two groups. Comparison of these results with reported studies
suggests that the level of cytogenetic aberrations in vinyl
chloride wotkers is probably related to the length and level of
exposure, and that risk of adverse genetic effect can be
avoided in cohtrolled, minimal-exposure environments.

val chloride WO has been reported to be carcinogenic in
animals’ ¢ and human beings' and mutagemic in bactenal test
svstems * " There have been reports ot increased frequencies of
chromosomal aberrations in workers exposed to vinvi chloride at
polyvinvl chlonde PV facilities 7 8 Similar increases were not
tound upon cytogenetic evaluation of German PVC workers' nor
N our own prehiminary investigation of a group of American VC
workers " One study based on interviews with male emplovees
has indicated an increased rate of fetal wastage among wives of
VC-exposed workmen involved in polymerization operations ™2

We have recently completed cytogenetic evaluation of all
currently-employed workers exposed to vinyl chlornide at the Dow
[Freeport) Texas Dwvision Both vinyl chlonde and vinvlidene
chlonde are produced in this plant Vinyhdene chlonde has also
been reported as mutagenic in bacteral test svetems ') However,
while these Dow workers are involved with the production of
hoth compounds, the degree ot contact with vinvlidene chlonde
1s Tar less than the exposure to vinyl chioride
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Vinyl chloride monomer has been produced at the Texas Divi-
sion of Dow Chemical USA since 1948. There are no vinyl
chloride polvmerization operations Average exposure levels. as 1s
the case for almost all vinyl chioride monomer plants, have been
generally lower than those reported for facihities involved in
polymerization operations '* Although the threshold limit values
tor vinyl chloride had been 500 parts per milhon (ppm) untd 1974,
Dow had established a goal of 50 ppm or helow n 1959." The
current Qccupational Health and Safety Administration (QSHA)
standard for vinyl chloride 15 one ppm as a time-weighted-average
over an eight-hour workday. We have found that the TWA con-
centration of vinyl chlonde for all VC-related job classifications
was approximately 5 ppm from 1968 to 1973; in 1974, TWA con-
centrations were 1 to 2 ppm. Since 1975, average levels of expo-
sure have heen lowered to less than 1 ppm Estimates of average
exposure levels for the years prior to 1968 are less reliable. For the
purposes of this study, estimates of exposure were calculated for
specific job classifications, based on records of both personnel
and area monitoring (Table 1). However, actual exposure may vary
from indwidual to individual within the same job classification and
accidental, short-term exposures of some workers to concentra-
tans it excess of the standard probably occur from time to time
Documentation of such incidents 1s difficult

Methods

Qur study group was composed of 209 workers who had
worked n the vinyl chlonde plant for periods ranging between
one and 332 months {average, 48.3 months) at the time of this in-
vestigation As part of the medical survesllance program for this
group. peripheral blood samples were obtained, and evaluation of
lymphocyte chromosomes was performed. Lymphocytes were
cultured using a modification of the Moorhead techmique.' Stan-
dard procedures, as previously described.”” were used for incuba-
tion. processing, and analysis.

Findings were compared to cytogenetic data from a group ot
295 “preemployment examimees” who had chromosome evalua-
von done as part of routine preemployment examination and
who. at that ime. had no known exposure to chromosome-break-

Raprinted from Journal of Occupationsl Medicine
August, 1977, Volums 19 No 8

pp 527-530

SL 101684




DA Chromosome GRS
perpheral blood b el Bel 20 13 nlh 1960

1= Kihan Of and P cano D Cutogenetic surveddlane e ar indusinial nona-
fations In Chemcai Muatageas Princoles and Methos e Thee Depor bon
Vol 4 Sew York A Hollaender ed Plonum Prews 1975 pp 331.139

18 Funes-Craviato et al Reterence ~

19 Ducatman et al Reterence 8

20 Hews & Thiess Reterence 1)

21 perhase et 3l Reterence 9

22 wnoan et al Reterence 11

ERArAl Ons

cultured rom hogman

23 Court Brown WM Human population cvtogenetics n frontiers of
Bilogy Vol VA Seuberger and EL Tatum eds ~North Hotlang Publishing
1967 pp 1-1

24 Buckton KE lacnbs PA, Court Brown WM and Doll R A study of
cheomosome damage persisting after x-rav therapy tor ankvlowing spon-
dviitis Lancer 2 676-A82 1962

23 Bloom AD. Nakagome Y. Awa AA. and Nerusht & Chromaosome
aberrations and mahgnant disease among A-bomb urvivars  Amer | Pub

filth &0 nd1-hd4d

26 Naughan |
1243396 1962

1T Fischer PoColob Eokunze-Mbhl £ Hum AB et 1 Chromosome
anerranons i ooenpheral biood cefls onoman puloweng  Rrome o daton
trom o nternal deposits of Thorotnast R pegr ee 29 303-315 Tven

2B Garza CRapa R Leal CHO Alvarez M and Sancnez FUChoooocemge
wnalvsis i males occupanonally exposed fo dead  Abstrung LIS 0 e
stracts A dnteratergd Congress ot Humoea Cenet S Armenain s ey R
Uisker erfs Excerpta Medica  Amsterdam 1975

29 Sampson Rl Keyv CR Byncher CR and fpma A Thvrowd carcinoama i
Hiroshuma and Nagasaki | Prevalence of thvrawd carcinoma it autons
Hrrostuma 1997 -A8, Nagasaki 1931-07 ABCC Techme ff Renorr 25 AR 1968

0 Muller |, David A Rejskova M and Beezikova D Chronmie oo upation-
al exposure to strontium-90 and radium-225 Lancer 2 129-131 1961

1 fischer P Golob € Kunze-Muhi £ and MUliner T Chromosomal
aberrations n thorium diowde patients Ann NY A¢ ud s 145 ThY-Tok
1967,

1970

Bone drwease nduced by oradiat on ot wes oy Pk

SL 101685




