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c"ROMOSOME ABERRATIONS IN WORKERS
EXPOSED TO VINYL CHLORIDE

Sm —Epidemiofogical evidence suggests that the risk
o malignancy is increased in workers chronically exposed
qunyl chloride (v.c.).t* The carcinogenicity of v.C. has
® e onstrated in animal experiments,* In-vitro ’ and
:::‘.0 speriments suggest that :h_e mrdnogenjcity_of
e.c pro--oly depends on the formation of an aikylating
“;mpouud- presumably chloroethylene oxide.  Since
aranogenic chemicals are often muragenic,® we wondered
d v.c. is also mumlenig. In fact v.c. has been reported
a4 inducing mutations in Salmonella oy fum in che
ce of metabolically active liver homogenstes.’*
if alkylation of D.N.A. by v.c. metabolites also produces
chromosomal aberrations in man, chromosomal analyres
could be used as an indicator of risk and also possibly be
Melpful in establishing a genetically meaningful maxi-
mum allowable concentration of v.c. We report an in-
cressed frequency of chromosomal aberrations in workers
exposed to V.C.

Seven occupationally exposed male workers and three
aon-exr 1sed control subjecrs, ail employed in the same
facrorv  ‘ere studied. The level of exposure ro v.c. had
contine: 2uly decreased during past years. In the weeks
peecedin 2 the collection of blood-samples for chromasomal
smalysis (before the summer holidays in 1974) the sir
concentration in the pclymerisation depariment was
aumated to be 20=30 p.p.m. Workers had been exposed

1. Creech, J. L., Johnson, M. N. 7. occup, Med. 1974, 16, 150,
L Len, F. L, Harry, D. 8. Lancer, 1974, 1, 1316,
1 Monson, R. R., Peters, J. M., Johnson, M. N, ibid. 1974, ii, ¥7.
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to v.c, for 9-29 years. Clinical examinations hid been
carried out at regular intervals, None of the workers had
showed disturbed liver function, signs of acro-osteolysis or
hzmatological changes, except for case A in which there
was slight thrombocytopenia and an x,-antitrypsin defici-
ency. Chromosomal analyses were made on cells from con-
ventional lymphocyte-cultures incubated for 48 and 72
hours. All blood specimens and slides were coded and
analysed blindly.

The result of the chromosome analysis is given in the
accompanying table. The data for the control sybjects
were homogenous and therefore pooled, Altogether they
comprised 566 cells, 11 of which (1-949,) contained chro-
mosamal aberrations. This finding might be explained
by previous diagnostic X-rays, The frequency of aberrs-
dons nevertheless accorded with that of a male population
selected at random.!*

1450 cells from the group exposed to v.c. were analysed,
800 in the 48-hour culrures and 650 in the 72-hour cultures,
In none of the cases was there a statistically sigmficant
difference in the frequency of aberrations between the 48
and 72 hour cultures, Therefore these data were pooled.
The frequency of abnormal cells in the group exposed to
V.C (9-52%) was significantly greater than in the controls
(P<0-001), This was also true for chromstid and isochro~
matid bresks when analysed separately, but not for the
remaining types of aberrations.

The highest frequency of abnormal cells was found in
those subjects who had the shortest duration of exposure
(see table), and two cases (C and F) did not differ signific-
andy from the controls. A x? test of the frequencies of
abnormal cefls also revealed a significant deviation from
homogeneity (P« 0-001). The negative correlation, of .the
frequency of abnormal cells with the time of exposure was
oot significant, Therefore, on the basis of the present dats
it is not possible to discuss the biological background of
this hetrerogeneity.

Wa thank the staff at KemaNord, Stockviksverken, for
cooperation and Miss Anits Tillberg for technical assiseance.
The expenses for the present study were covered by grants from
the Swedish Medical Research Council (3681) and the Swedish
Board of Occupational Safety and Health.
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CHROMOSOMAL ABYRRATIONS IN WORKERS EXPOSED TO VINYL CHLORIDE
Gape No. of differant types of aberretions No. of
Durati N sbnormal cells
o, of
Subjects | Of&- | ooy & Chirow | yeocheo] Dicenmia|  Ring
d | Ch tsoch h matid Qther
(yr.) . tid matid | chromos | chromo- 0
dd matd |y = | hrenks | somes | somes | UYPES Toud | Totsl )
—_— changes
Conerols (1) o 12 1 1-94
£ 5 0 L77) 5 4 . 1 4 2 1
A 9 20 n [ 19 2 19 ] [] 1 4 36 18-00
B 9 250 15 4 24 1 17 3 ) 2 .- 7 14-80
C 12 90 4 [ s 1 ] ] 1 0 14 12 420
r 18 200 s s 12 1 9 0 0 F 4 2 11-00
t 19 %0 3 2 4 [ 3 9 o 3 1n 1 733
F 20 200 1 1 B 0 1 ] 0 2 3 3 1-50
Toa 29 00 9 12 7 ) L) 1 1 1 19 17 850
((n;)-G) . 14% 82 “ n 5 [ € 3 10 160 318 51+
e,
* A test of hutatogensity guve 12 = 4772, 6 4.1, r <0001,
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