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_ The distribution of dividing cells among the phases of mytosis
vas also examined, The phase coefficient (equivalent to the ratio be-
‘ween the fraction of cells in the prophase and metaphase and the frac-
don in the anaphase and telophase) showed little variation and hada .-
nean value of 1,4, Thus, long-term inhalation of fluorine compounds

mmso.nﬁomdnmmbw mmmsmmnmswnwﬁomnmﬁnmmmmn.nozﬁrmnmﬁ.m of the
‘orneal-epithelium, T ’

- Chromosomal aberrations were taken as the basic criterion of
enetic damage, and, as seen in Table 2, the animals exposed to flu-
rides showed an increase in the percentage of*aberrant bone marrow
ells, Statistically significant differences were found, however, only
rith the highest concentration of cryolite and the mixture of cryolite
nd hydrogen fluoride, The absence of reliable difference after inhala-
ion of the lower concentrations of cryolite probably reflects the small
:m.:vmn. of animals used, Whether threshold doses of mutagenic agents -
xist remains apen.to question, ,

That fluorine is primarily responsible for the chromosomal aber~
rtions is seen in the fact that almost 3 1/2 times more aberrations oG-
ured in the cells of animals exposed to the mixture of 0, 5 mg/m3 of
‘yolite and 0,35 mg/m3 of HF as in those exposed to cryolite in a con-
mtration of 0.5 mg/m3, Inboth of these experiments the sodium and
uminum concentrations. were unchanged while the, fluorine concentration . -

the naoﬁﬁmum.mm. mixture was 0,7 times higher than in the cxyolite a-
ne, -Moxeover, fluorine is fully absorbed from HF which enters the

ngs, whereas it is assimilated to a lesser extent and with greater dif-
culty from cryolite, L

TABLE

imber of Cells (in %) with Chromosomal Aberrations in the Bone Marrow
of Rats Subjected to Exposure to Fluorine Compounds

Cryolite (i 3 Oﬂvaﬁnm. (0.5
. . ryolite {in mg/m”) .mg/m3) '+ HF
Index Control 0.5 - 1.0 3.0 | (0.35 mg/m3)
% of cells ‘
th chromo-

mal aberra- [1.430.88 |1,500.56 | 2.4010, 59 | 6. 5020, 66 5.1040,55
ms, X +S5 .

liability of
2 difference ) .

>m the con- - 20,05 >0.05 - €0, 001 <0,01
i1, P i ’

FLUORIDE

/
3 . Gileva, et al, \ A . ,../l.v
Most of the aberrations observed were of the chromatid type,
More than 70% of the damage was to individual fragments, which is ty-
pical of spontaneous mutations occurring under the influence of meta-
bolic automutagens, Hence, in view of its marked biological activity,
fluorine may be assumed to stimulate the formation of mutagenic me-~
tabolites in rats, - ’

Although the percentage of mutations occurring in the experi-
raents is not very large (5-6%), it is typical of inorganic mutagens, This,
however, does not detract from their potential danger for humans, With
long-term exposure, even weak mutagens can produce considerable damage
to the practically irréeversible mechanism of genetic changes, Becausé of
the extensive industrial employment of inorganic fluorides, substantial
guantities of fluorine enter the human environment and affect large num-
bers of people, Thus the present findings show the need for more de-
tailed studies of the mutagenicity of fluorine in order to evaluate and
predict its potential for genetic damage to man,

Other findings in this work showed that inhalation of cryclite in
concentrations as low as'1 Bw\au and also cryolite combined with HF
leads to retardation eéffects in the ¢entral nexrvous system, suppression
of the activity of a number of enzymes, to morphological changes in in-
ternal organs and tissues, etc. At a concentration of 0,5 mg/m3, cryo-
lite was not observed to have these effects,

Conclusions

1.  Chronic inhalation by white rats of cryolite in concentrations
of 3, 1, and 0, 5 mg/m3, and also of a combination of 0.5 mg/m3 of cryo-
lite and 0. 35 mg/m3 of hydrogen fluoride, had no cytostatic effect on the
epithelial cells of the cornea, RN

2, Cryolite concentrations of 3 mg/m3 as well as a mixture of
0..5 mg/m3 of cryolite and 0, 35 mg/m3 of hydrogen fluoride increases by
31/2t041/2 times (over controls) the percentage of cells with chromo-
somal aberrations in the bone maxrow of rats,

3. The data indicate the need for further study of the mutage- .
nic features of fluorine compounds in relation to- their potential for harm-
ful impact on the mechanism of inheritance in humans,

ok : . AW,B,

‘Volume 8 Number 1
January, 1975



