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CHROMOSOME ABERRATIONS
AND EXPOSURE TO AMSBIENT BENZENE

Wg reporr here preliminary investgations of the
possibility thar men exposed to ambicot benzene may
show structural chromosome aberrations in lymphocytes
cultured from the pecipheral blood. The toxic action of
benzene on crythropeiesis and myelopoiesis has becn
recognised since the early years of the present century, It
is now becoming recognised that benzene is ptobably a
leukzmogen and IS especially lable ra cause éryrhro-
leukzmia.} *

SUBJECTS STULBIED

20 men were ¢xamined from a faetery in which it had been
found 1 1962 that benzene was being used as a snlvenr. Since
then toluene, free from bemzens, has becn used imstcad of
benzene. These men are all considered to have been exposed
1w ambicnt benzene for periods varying from 1 to 20 years. The
factory was visited on twu gccasions—in November, 1964, and
in Japuary, 1965. At the firat visit blood samples wese taken
from 14 men selected beecause they had shown neutropenia in
1962. Study of cells from the blood-cultures provided prima~
facie evidenee fOr tbc presence of an wausual number of cclls
with uhromesome aberrations, At the second visit blood
samples were obtained from 6 udditional exposed workers and
algo from 5 ethcr men employedin situations in which exposure
w benzene could not have occurred. The coclls from cultures
established 3t the second visit were counted and analysed
without the cytologist knowing the source,

ASSESSMENT OF ADERRATIONS

Qur approgach to this problem has been identical to that for
the study of radiation-induced aberrations. We scored the
numbers of cells containing unsigble aberrations (G, cells) and
of those with stable aberrations (Cy cells). €, cclls arc those
with dicenrric, tricentric, or ring chromesomes, or with one
Or more sventric fragments, either alone or N association with
these abnormal chromosomes. Such cells are considered
unstable I tiat they are unlikely to survive more than two or
three divisions, while there is NO reason why rearrangements
of chromosome material, producing recognisably abnpormal
monocentric chromasomes, should have an impaired capability
ot survival on division.

‘The numbers of C, and C, ceils were compared with those
in the cultures from the onesite controls und those from
cultures established from tnales, randomly selected from the
population, between the ages Of 15 and 64 years. In all instances
the cultures were hurvested after between about 40 and 50
hours, inclusive of 3 hours with added colchicine. The
necessity for standardising on carly culture times has besn
discussed by Buckion and Pike.*

RESULTS

The findingt in the exposed workers, the on-site
controls, and the males from the general population
arc shown in table 1. These from the on-site controls
and the randomly sclected males do not differ signifi~
cantly, and may be combined fur comparison with the
workers.

When the number of C, cells in preparations from the
workers are compared with those from the combined
controls, the numbers in the workers arc found to be
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TARLE T NUMBERS (F CELLS WITH CHROMOSOME ABERRATIONS
. 't COAL
» No, of Gy cells Gy ells Cleells | Tt
s subjegts, . s = - —— cells
Nu. M, Mao v N Yy
e e e s e e et
Exposed workers | . 20 % 34 21 1l 48 723 ) 2900
On-gite contpals . . 3 3 o8 2 04 5§ 1-0° 3500
Randomly selrcred majes,
T Yy e e DR 15 14 1060
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For the exposed ‘workers and on-rite enntrols, (00 cells wee counted and
analysed per subject, Fur the randomly selected males 30 gells were counted
und analysed in the Majority, bt in 3ome fower colls were studied.

significantly increased (y*=5-000mn =1 0-05 >r =0-02),
The difference is further cmphasised by the complexity
of the aberrations in the C, ccils (table 11). This may bc
assessed by considering the number Of <hromosome
breaks requircd to produce the observed aberration or
aberrations, annd cxpressed as the mean number of hreaks
per C, cell. For the exposed workers the numbers of
breaks varied from 1w 6 (mean 1-68), while in the controls
the mean number was 1-22, all but one cell requiring a
single break.

The numbers of C; cclls in the exposed workers are
grearer than i the controls but riot significantly so
(¥2=1-170 030 >r>020). Wc have cvidence from

TABLE I{=-ESTTMATED NUMBERS OF BREAKS REQUIRDD TU PRODUCE
OOSERVED ARERRATIONS [N O, QELLS

No. of Cu cells having had l ) Muan no.
- i " 'the fullowing estimated | J;::;‘s per Cu
, number of breaks t cell
p— — o . ———— ——
Group AN R - 3 . 4 S 6 e
Exposed workets .. 98 . 3 L 97 1-68
Al controls .. .. & .. e e 122

radiation studies that the numbers of these cells consntute
4 less semsitive indicalor of a radiation effect 'Thur 1
understandable, for by definition the great mau ot
C, cclls are microscopically recognisable; bur ther mus
be many stable chromesome rearrang=r . atich
Cannot be detected I this way. The for fird a
significant increase N G, cells B not surprising n “rroume
stances N which the yield of C; cells, while sigrificandy
increased, is small.

DISCUSSION

Radiation exposure can produce comparable types
aberrations. We inquired, thercfore, into the cxtent
which the exposed workers had been irradiated fro medica
purparcs. None had had radiotherapeunc exp snre; and
the history of diagnostic exposure—mainly rnass rmniature
radiography—is comparableto that for aur controls. The
most heavily exposed nar had had several banum examina-
rons of the gastrointestinal wract, and hc showed only a
single C, cell coniaining an acentri  fragment; this
was probably without significance. Wc arc confident
that radiation exposure is not the expiamarion for the
fndings. !
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