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' low concentration* of proteolytic enzymes in the 
o the non-specific cytotoxic effect* of bile salt* 

ifcto "we. jnt for both the pigmentation and the pruritus of 
•*»" ^ *itb chronic obstructive jaundice.
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-„a0MOSOME ABERRATIONS IN WORKERS 
U EXPOSED TO VINYL CHLORIDE 

_ —Epidemiological evidence suggests that the risk 
Jrn^Hgnancy is increased in workers chronically exposed 
* chloride (v.c.).1"* The carcinogenicity of V.C. tun 

jc: 'nstrated in animal experiments.* In-vitro ’ and 
vperiments suggest that the carcinogenicity of 

"1 ptv ,0ly depends on the formation of an alkylating 
impound, presumably chloroetbylene oxide. Since 
carcinogenic chemicals are often mutagenic,* we wondered 
A v.c. is also mutagenic. In fact v.c. has been reported 
u inducing mutations in Salmonella typhimurium in the 
Macnce of metabolically active liver homogenates.1* 
If'aUtylarion of d.n.a. by v.c. metabolites also produces 
chromosomal aberrations in man, chromosomal analyses 

be used as an indicator of risk and also possibly be 
helpful in establishing a genetically meaningful maxi­
mum allowable concentration of V.c. We report an in- 
oeaied frequency of chromosomal aberrations in workers 
exposed to v.c.

Seven occupationally exposed male worker* and three 
Mn-exr >sed control subjects, all employed in the same 
factory -ere studied. The level of exposure to v.c. had 
continu usly decreased during past year*. In the weeks 
preceding the collection of blood-samples for chromosomal 
analysis (before the summer holidays in 1974) the air 
concentration in the polymerisation department was 
estimated to be 20-30 p.p.m. Workers had been exposed

I. Creech, J. L., Johnson, M- M. 7- occup. Mid. 1974, IS, 130.
1- Lee, F. I., Herrv, D- S. Ldnrrr, 1974, i, 1314.
1 Mon son, R. R,, Peters, J. M., Johnson, M. N. Hid. 1974, ii, 397.
4. Block, J. B. J. Am. mid. All. 1974, 229, 53.
5. Holmbot, B-, Molina, O. Wk. metros. Hhh. 1974, It. 130.
4 MsJtoni, G, Lefe/mne, G. Arrows. Jtrr. 1974, 7, 307.
7. Gothe. R., Callenun, C. J., Ehrenbert, L., Wechmeisrce, C A. 

Amine, 1974, 3, 234.
a Oster-rsn-Golkar. S., Segerblck, D., Ehrenbert, L. Unpublished.
4. Mi.. g. C„ Miller, J. A. nt Chemical Mutagens, Principles ad 

A' ids for their Detection (edited by A. Hoileender); roL 1, 
P Sew York, 1971.

19. Rai. v, U., Johansson, A,, Ramei, C, Warhmmrer, G A. Amtie, 
1974, 3, 194.
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to v.c for 9*29 yean. Clinical examinations had been 
carried out at tegular intervals. None of the workers had 
showed disturbed liver function, signs of aero-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 subjects 
were homogenous and therefore pooled. Altogether they 
comprised 566 cells, 11 of which (1-94%) contained chro­
mosomal aberration*. This finding might be explained 
by previous diagnostic X-rays. The frequency of aberra­
tions nevertheless accorded with that of a male population 
selected at random.11

1450 cells from the group exposed to v.C. were analysed, 
800 in the 48-hour cultures and 630 in the 72-hour cultures. 
In none of the cases was there a statistically significant 
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.G (9-52%) was significantly greater than in the controls 
(p < 0-001). This wss also true for chromatid and isochro­
matid breaks when analysed separately, but not for the 
remaining types of aberrations.

The highest frequency of abnormal cells wss found in 
those subjects who had the shortest duration of exposure 
(see table), and two cases (C and F) did not differ signific­
antly from the controls. A *' test of the frequencies of 
abnormal cells also revealed a significant deviation from 
homogeneity (p< 0-001). The negative correlation of jhe 
frequency of abnormal cells with the time of exposure was 
not significant. Therefore, on the basis of the present data 
it is not possible to discuss the biological background of 
this heterogeneity.

We thank the staff at KemiNord, Stockviksverken, for 
cooperation and Miss Anita Tillbetg for technical assistance. 
The expenses for the present study wen covered by grants from 
the Swedish Medical Research Council (3681) and the Swedish 
Board of Occupational Safety and Health.
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