% ,;E\ widely twplcd that somatic mutation n
lrcqumll} a sep m tumour formation. lhl. dcmun-

AANNNALIN 1% OGNS I nl' c\.clu;nmp thay
f-the monomer s wologicsl pmnlc

its, lhc 1eports ulcnuf\mg a VCeasmwiated
afin chiromosomal aberfation: bang bajaneed

eishowing no cﬂul Several of ihc pmx e

; poswbly lmn-rcpu'wm.m\c groups - of
Duncatman of al (Mutation Res. 1975, 31,
x.lmplc exanuned lymphoc te cultures from
11 VOex pnwd worherse Kuterosd or al. Gbid 1974,
6T 97 ffom mine and Fupes-Cravioto et al. {Laneet
1975, 12450 trom seven.
_ The I:M\‘nmcm of Léanard et ul. (J. T'ostcol cnvir,
C My 1977,<2, 1135). in which . lymphocyte culiures
"‘\urc taken from ten “control” individusls, seven men

L who had worked in the-laboratory of a VC plant and -

who wirg subjected 10 only limied VC evposure and
, B \mrLLr\ m a VC polymenzation plant, s open 1o
- the s feriticism. While these authors found that the

. mudcnux of chromosomal aberrations. such as chro-

matid gipa and breabs and chromosome gaps, were

+.comparable in all groups, more severe abnormalities,

such v dicentries, fragments, translocations and rings,

. were observedin ten of the 11 workers from the poly-

{ merization plant but in nonz of the controls, Levels of

CNVC e plant were less than 10 ppm it the ume of
the '-lud}. but had been as high as So0ppm o fow

- years eirlier, The authors ¢id not consider that these
lmdmgs dneriminated VC as the causative fuctor,

< Many ofithe workers i tin* polymerization plant had

cudu.ml,yibucn given severzl Xerays of the hands amd

> feet (in *"ordcr to cheekan possible acro-osteolysis

¥ whilesihg gontral group:had no‘similar cxposure to

r.ldmuon;;and Léunard: ¢t al. toe. cit) conudered 1

5 likely: hat the obscncd cytogenetic changes were
.mnhumblc 10 Neruys-rather than to VC expore.

They lhou;m that a suitably representative sample of

T NCowor cers would be ditficult 1o identfy because of

the PNCHC!: in the industry of monitoring the work-
forcc“regul.nrl) by arious scanning  techniques

- Neverthigless, this is a-fairly recent development and

in at least one of the carlier studics, that of Purchase

ot aly in 1975 (Lancer 1975, 11, 3104 the test and con-

. trol urouns were said o be comparable in their es-
o Posurele” “raduation. In .that study, lymphocyte cul-
5 tures fmmt‘»(- worhers exposed to VO and from 24

"“Lumrol; wire evamined and 1t was found that” VC-
eAPOMUTE Wity assoctated with an increased incndence
of chmmow.n.xl aberrations mcludnm mayor uhmmo-
» somal .sbmrm.:lmc« '

On Iurlhcr analysis of w.uuull\ the same d.xm tthe

) cmowd ‘group had been increased to 57 menn, Pur-
ch.hc ‘l al tMuation Res. 1978, 57, 325) found an
awm:mmn between  chromosomal - abefration and
four’ l‘.:cmrs Job category. length of cmplmmcm en-
© penience of exposure 10 short-term eveursion fevels of

damoking habits (s ascertmned W an anter-
\uw‘lh‘momhs after lymphocyie sampling) It was

p0> hlc to. caumalc v.hlch of lhcv:‘pnram:tcr\
g :

“those from M snidchicd unesposad controls

\n.n mc U sepaarant Wtk respect toy gob guteporny,

the preatest stanstically sagmticant g case ain buth
minor and  mand chitotivegnme abnormahitics
occurtesh an aulochane opvrators cleaness U men m
ally Smiadler i reaws m one of more of the typues of
abwercalion were cotmaonhy seen with other joh catds

pores, The avtoddave opetators were subgect fo aver-
A orh ioAr
ape VO Jeaehs 1 A

Aelppm for the decade up 1o
Fes ot she ol had been reduced o 15 ppm by
a1 and 1o S ppm by 1975 Blood samples for
whrommssorngl analywis were taben m mnd-1974
Fleg K Thiess 0 acoup, Med 14975, 20, 587) com.

pared lymphacyte cultures from 1wn workers exposad
to VO thut showeng ne ssmptoms o VO disease) with -
There
were no statntically sipmiicant diflerences between
the two groups Howeser o sipmantls higher mer-
denee of aberrationy was found 1w a4 group of 20
wotkers suflenng from vanous ssmptoms of VC dis-
caw thin in the wonitol group of 20 indniduals. the .
control inasdence of abercgtions of 5587, ancluding © .
paps and 247 ewlodmg gaps being raised to 11-2 and
S respectnel Furthenmone, a 16067, imcidence of
chromosomal aberrations (73 excduding gapn) was
masured g A3v-old patent, who had developed
an angosarconig after working i the PVC mduostny
for 13ar, Hin cxponutc 10 VO an the pust fow dears,
restlung from the cleamng of autochaves, was ov-
wated at between 3% and 130 ppm for about 20 ) he
# manth, Surprisinghy. there s no speciic menbon of
the Necay eapenience of the workers sutlering from VO
diseitse and these idnaduahs are Iiedy 1o have been
subyovted 1o X-ray exanpnations, As for the cancer
sictin, the authors noted that cancer ¢hemotherapy
had been recenned 9 months before the hmphaocyte
cumination

A study of o large number of PVC workens of Dow
Chemical USA, condudted by Picaiano of «l (1. ovccup,
Med, 197719, 3271 sugpests that VO exposurey
below 13 ppm do not anduce chromosomal aberra-
tons, When ymphoos te cuhures tahen from a group
of MM wotkers who had worked in the plant for
penods fangng from 1 1o 332 months (average 45:3
manths) were compared with those {rom a control
yroup of 295 pre-emplodyment examinees. no signifi-
cant gytogencuie diterences were obenned. The
workers had been exposed 10 mavmum levels of
152 ppm VO hefore 1960, 114 ppm from 1960 10 1972

“and 87 ppm between 1973 and 1972 The two groups

were not comparable in age. the controls, averaping
25t being some 1dyr vounger than the VC
workers, and apparentl: no attempt was made to
standatdize with respect 1o Neray enpunure. Agam
there was noandication of any VCeasaoaatad changes
m the chromosoms~ whe the data were anahvsed
With respect to mopomer syposure. the 200 workers
being dinided fur thus purposs mte three sub-groups,
thone exposed on averuge 1¢ less than | ppm. 1 3 ppm
and abose 5 ppm VO, respeciinely.

“Further support for VO as the read couse of the
chromovomal damape comes from Hansteen ot ol
WMutatien Res. 1978, 810 2710 In 1974 this group

" found that at 331, the mean chromowme breakape
‘ fn.qucm\ in lymphacyte culiures frony 4 ;:mup n[ 39




upmlmml\ hmhu

U190 However,

5 0f Ihe’ ﬂgm.nl 9 uurlu.n wem reseamined
chr‘.% A perwod dupu,! which they had only ’
,mnmurc. the frequency of chromssome .
,dmm 10 ontrolJesels, suggesting that

Pe-Wady
! ")\wblc Chmlmhom:ll dmm.n may rellect only revent

Whas bcm,:»ho“n lh.ﬂ llu fn.qucuu and e of

mm:mc chmmmnm .'nbc.rr.mun SECN N any paricu-

lar worker, m.t)v\mr) m.nl.cdly"mvr # period of tme
£ h;rc h“t.'bnlmﬂ.nl cmu\uu' l%\(,,
,"’ al loc. ril LSA wdc mlcr-subwcl vari

he hmln;.nml lmpluauom of, domatie mul.umm are
“as e yel unknu\hnmlhc‘ ime-scale of | chromosomal .

“anJarea particularly | in need of l'uulur;,

T studys ahhough such changes may eveniuudly prove:
o be.of value:in"the early’ sdeéntification of groups at’’
L high risk from cancer and they may hase some pisten.

Fial for &Ctumng indiiduals fone subject with 3 high

breakage frcqucnc) 1n this group’s orginal sindy was
Seesubsequently folind to have cancer). 1t is reassuring,.
~however, that'.on the prewent ovidence worken
exposcd 10-VCoal levels up. 10 the TLY of Sppm
; probably do'not develop visible eytogenctic changes
n the celly of the penpheral bload,
While somatic mutatiun ‘is, expressed in exposed
._..llldl\ldlhll\. afterations of the genetic material i the
germ cells will- not become apparemt unnyl the next
generition and perhaps even fater. One possible cons
_sequence of a-chromosomal abetration in germ cells iy
3. the induction of dorunant lethal mutasions, which in:
many would be observed as early foctal loss, A study™,
- by Infante'er a! (Lancer 1976, 1, 73) of the pregnancy!
“-ouuomc among wives of workers exposed o VC sug-!

],u(s lhdl lh Monomer muy, possess just such acs '

»«.,Mm 4
LG

mu'_\. A gmup o 95 palycnization workers (primarny
VC groupr was compared with an agenutohed aon-
frol pgroup made wp of 155 qobber apd V-
fabtication workers (withi sery fow or ne VO e
ponurell thewe numbers getlected group partcipstaon
tates of 62 77 Apc-adiisted fowtal deathis per fin
pregnancies m the prmary VC group were 69 bofory
and 158 alter VO evporute, compated with cofre-
sponding foctal losses of 44 and 55" the controls

CThe  statitically  sipmificant (8 < 002 difference

between the prmary VC group after VC axponute

i the controls was found 1o retlect a greater foctal

Joss incthe wives of men under 30 o this age group,
foetal tows after VO exponure was 207, compared wath
50 the controls, whereas the foctal foss of wivesrof
men over M ofd was comparable an the exposad
and conttol groups (13 and 127 respedtnelis A V(-
assodisted increase was Ul apparent when wonwn
" with more than one shottiag were excluded from the
Canalysis. The Fuch of detaids of the mictiod of Jati
collection und the apc-adiustment provedure used
this study were quenicd by Paddle abnd 1976, 1, 107
Responding with details of ther mervien proeduges
and with o {unther explanauon ol the agessdjustment
method, Infante e wl Ghi! 1976, 5, 12590 wotatsely
sugpested that therr tindings for the usdor- ¥ gpe
group mipht hane sotfected the plaang o newh Jurad
personnel in catepones snvolung the sont Joesels of
VO expanure.

These tindinpgs e pariular rase doabic oner the
possthle geneue rsks of VO More stadies of this (ape
are badly needed. Tt as 10 be hoped that tutuee studies

it ndude diteet mformation hawth on maernat age

at coneepion and on occupational exposore levels

[J. Hophans - BIBKA)
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