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-Short Communication

LACK OF MUTAGENIC EFFECT OF VIN YL CHLORIDE MONOMF.U IN 
THE MAMMALIAN SPOT TEST

SAN'DOlt I'KTKK uml (JYOW.Y l.'S>iV.MI Y '
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(ICcivivi-il 2(i .liinr 1070)
(Arerpn-tl 7 r \‘.17‘.1)

Evaluation of genetic hazards of exposure to vinyl chloride monomer (VCM) 
is one of the most serious current problems in occupational medicine. Numer­
ous tests have been done to check the mutagenicity of VCM. Many of these 
were carried out on sttb-mammalum systems |2 -•l,7,S.lf>.22.2r>.2<i.29—31 J, 
others on mammals m vim 11,12.27.2U.3.'J|, and on human lymphocytes in 
vitro [f>,0,12—1 1,10—18,20.21,27.2S.32]. The sub-mammalian examinations 
sited light on the importance of the metabolism of VCM in the relation to the 
mutagenicity [2—•l,7,15,lf),22,2ib-31 ]. Chromosome analysis of human 
lymphocytes demonstrated dose-dependent (12,17,20| and time-dependent 
|.'12) mutagenic effeets, showing; the importance of the chronic exposure to 
VCM (0,1.2.11,lfi,27,28] as opposed to the aeute administration (SJ. Induci- 
bility of reei'ssive gene mutations have been studied in Drosophila meUmogaster. 
too. These positive findings 123,2-1,29..Tl) have shown that it might be possible 
to induee somatic gene mutation in mammals in vivo, too, an assumption that 
we wanted to verify by the mammalian spot test. The net hod -,-e •i-r;| was 
described by Fahring (10 j.

Female mice of the inbred C57BI..G-I1 inn (a/a: wild-type) were mated to the 
Han rotated-bred males of the T-stock strain (ala. non-agouti; b/h. brown;cchp/ 
cchp, chineliilla, and pinked eye diluturn: d.sv/dse, dilute and short ear; s.'s, 
piebald spotting). On the morning of th** 10th day after the appearanee of the 
vaginal plugs, the C571il./r>Jllan females were exposed to 12 000 ing/nt4 t-KJOO 
ppm) atmospheric concentration of VCM for 5 h. The VCM concentration in 
the inhalation chamber was determined by a type 5S-10-A Hewlett l’ackard 
digital gas chromatograph. The F, offspring were examined at 3—5 weeks post­
partum for the appearance of mosaic coat colours. To check the ability to 
induce coloured spots in F, hybrids of ottr parent mice, we examined the muta­
genic effects of cyclophosphamide (.Jenapharm, CHIt) (Cl1), too. This experi­
ment served as positive control. The statistical evaluation of the da'a was done 
by the chi-square test.

* refill aUilwvi: Drp*runrnt «if Itetuviuur ci^n. -.<■»- t.. K..jv.« Cnivvmtv. 11-2131 J.it.fkw S.
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The data and the results of tlx- experiment are summarized in Table I. Alto­
gether. 210 K, offspring of-H treated parent-, were observed in the VCM-t-xpu- 
sure group. There wti.s no difference in the average litter size at birth oral the 
lime of observation 0—o weeks after birth. No offspring with abnormal mor­
phology could be found among the animals. Mid-ventral white spots occurred 
at a frequency of 2.Swhich does not -ignificantly differ from the relative 
control value (p > O.Oo). Treatment with 10 mg CT/kg did not induce a marked 
difference in the number of offspring in comparison with the control or the 
V C.M-tri aled group. There .were differences, however, in the number of white 
and coloured spots; both were significant. All coloured spots were brownish. 
The distribution of these spot;, was random among litters.

No data on the mutagenic effect of VCM on genes, studied on mammals in 
vivo, have yet been published. Studies on sub-mammalian systems show that 
VCM can cause point mutation, especially base-pair substitution after mca- 
bolic activation, in vitro 12-1,1 n..10| and in vivo |u|, although VCM itself does 
not produce such effect without the presence of liver microsomes |H|. There­
fore it was assumed that VCM would exert a mutagenic effect in the somatic 
coat-colour (spot) test. The dose used m our test was based on the results ob­
tained in previous acute experiments. This toxicity study showed that this dose 
was just tolerable, hut not yet toxic for the animals. The* observed survival rate 
of the offspring in our work confirmed this conclusion. This work provides no 
evidence that VCM induces somatic gene mutation. The experiment with Cl* 
showed that this lack of inducihility of emit-colour mosaic in K, could not have 
been due to some inherent deficiency in the'test system used.

Nevertheless there is no evidence that either the application of fractionated 
doses during the 10th day (pel or single do-eisi of VCM, and/or continual 
exposure on the S—10th days would not have led to a positive result. However, 
there are no data about chemical agents, which, though they have produced 
somatic-colour mosaics on the Sth or 9th day. fail to do so on the 10th. The 
reason for this may be that there are only two types of real effect chemical 
agents have in the mammalian spot test; < 11 an agent can produce a maximal 
response after treatment on one day between the Sth anti 10th days <pe),e.g. 
ethyl methanesulphonate (EMS) 1111: (2) the other type of eff. ct shows equal 
response at any lime from the Sth to 10th days in the spot test system. This 
type of effect can be' seen with benzo[i;]nyrcne (H|o|l‘i |0|. Naturally, a 
negative result may be regarded as the ,‘ird type of effect, because of the 
negative result on the 10th day, VCM does not have any of the,real effects, and 
the results provide no evidence that VCM causes gem- mutation.
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