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-old boy who had had c¢linicai features of muscle
-y“;s and scoliosis for at least 5 years before the de-
ment of abvious calf hyperteophy.
'dq:,f the 4 index patients we described (cases 1, 2, and
) ere traced as part of a major study of s.M.a. which
ne nsed 102 cases in North-East England. Male cases
S oew syndrome resemble X-linked Becker muscular
phy, a MOre common condition.
e recoguised other cases of this newly identified syn-
me within reported case series of s.m.A. Bundey and
clace* described two brothers with adolescent-onser
4 with calf hypertrophy, and other examples are
ot wn.! The X-linked recessive inheritance noted- i
o 3 and 4 of the current series emphasises the need
consider this syndrome in the differential diagnosis of -
er muscular dyswrophy. This newly described syn-
Jrome should also be considered when simple male cases
s.M.4. are found within otherwise unaffected families.
several examples of X-linked recessive s.m.A. of late

, but without hypertrophy of calves, are also

Lrown. .13

The epparent homogeneity of cases with this syn-
yome is further evidence for a broadening of differen-
gal disgnosis in cases of apparent muscular dystrophy.

11

e thank Prof. J. Walton and Prot. U. A. Shaw (or permission to
quote from case notes of patients who have been under therr cars.

Requests for ceprints should be addressed 10 J. P., Department of
Cnid Health, Royal Children's Hospital, Bnisbane, Auscraiig 4029.
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NON-OCCUPATIONAL EXPOSURE TO
ASBESTOS AND MALIGNANT
MESOTHELIOMA IN FEMALES

NICHOLAS J. ViANNA Apere K. PorLan

Bureau of Occupationai Health and Chronic Disease

Research, New York State Department of Health, Empire

State Plaza, Tower Building, Albany, New York 12237
s'"!'mzry A study of the occupational histories of
52 females with malignant mesothelioma
nd certain of their celatives, carried out to measure the
Mk of this disorder attributable 10 indirect asbestos
TPosure, showed that a significantly greater number of
Usbands and fathers of cases than of controls worked
 asbestos-related industries, and the relative risk for

10¢

this factor was 10. The frequency of parental ¢ancer, ¢
pecially gastrointesunal matignancy, was also signt
cantly greater for cases than for their contrals. Th
raises the possibility of a genetic predisposition to mali
nant mesothelioma,

Introduction

THE occupational hazards of working with asbestc
arc well established,’ but the hazards of exposuse 1
asbestos in the general environment is unclear
Although there is no convincing evidence that indirec
exppsure contributes to the occurrence of mesothe
liomas, there have been numerous reports of this rar
tumour in individuals exposed at home to dusty clothin
or 10 a source of asbestos air poliution (e.g. mines, fac
tories) in the neighbourhood.>? We assessed the possib
lity that household exposure might be a major risk fac
tor for females with malignant mesotheliomas.

Methods

All female residents of New York State (exctuding New Yor
City), aged 20 years and more, who died with histologicall
confirmed malignant mesothelioma between 1967 and 197
and were reported to the Bureau of Vital Records of the Stat
Health Department, were included in a case-control swdy. Fe
each patieat 1 matched coatrol who died in the same year an
of a cause other than cancer was selected from the records ¢
the above Bureau by the following criteria: same S-year ag
group at death, sex, race, and county of residence (where po:
sible the same census subdivision, as defined by the U.S. B
reau of Census, Washington, D.C.). Cases and controls wer
also matched for marital status at the ume of diagnoss, the ir
formation being obtained from their medical records. Whe
more than one individual satisfied the criteria, 2 table of ran
dom numbers was used to select a control. Field investigator
used a set questionnarre to obtain occupational histories for al
patients, controls, and their fathers and husbands up to the
ume of diagnosis. Occupational histories of mothers and sib-
of patients and controls were also obta.ned, but not analysed
Additional information on exposure was obtained from medi
cal tecords, industnal reports, and on-site visits to the home
of patients and controls. Medicai, persanal, family, and res;
dential histonies were also obtamned. Where possible the home:
of patients and controls up to the tme of diagnosis were plot-
ted on maps which showed the locations of industries using
asbestos in New York. Classification by social status was by the
main occupations of the husbands of pauents and controls ot
of patients themselves (if single) and graded according to tha:
used for census purposes (high-—professionals, manageria
stafl; iow—labourers, and (arm, service, and pnvate house
hold workers).

For staustical purposes, patients and their matched controls
were subdivided according to whether their occupsations were
asbestos related (as defined by Hamilton and Hardv!?) or not
The occupations of their fathers and/or busbands were subdie
vided according 1o whether exposure was to asbesios or to
other pneumoconiosis-inducing particles (e.g. silica), [n each
instance the frequencies of the two cells which showed dissimi-
lar listories were tested using the binomal p =q =% iwhere
P equals the probability of success and q the probability of
fadlure! for small frequencies and the McNemar 2 test for
large frequencies.

Results

65 females were reported to have died from malignant
mesotheliomas during the 11-year study period, but only
52 (32 pleural and 20 peritoneal) were histologically
confirmed. The mean age at diagnosis for the confirmed
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THE LANCEY
YHAY 2, )
CLINICAL DATA OF FIFTEEN FEMALE PATIENTS WHO HAD MALIGNANT MESOTHELIOMA IN NEW YORK STATE (EXCLUDING
BETWEEN 1967 AND 1977, AND THEIR EXPOSURE TQ ASBESTOS NEW YQu% i
Type of asbestos exposure [x
Occupauonal
Ageat | Yearof | Site”of o: Cauble Surmyy
Patient | diagnoss (yr)|diagnosis| mesothelioms |  Pauent Husband Father Residential PRI oo
%%
A 52 1971 P Textile worker T
B 83 1974 I Shoemaker | Shoemaker i
¢ 79 1974 P Texule worker | Brake-lining u
worker H 3
) 54 1973 . Temile worker '
E $2 1973 P Texule worker : 2
F 67 1974 P Milliner Lo | 1
G 66 1969 n Pipe fitter s
H 40 1968 d Brake-lining Brake-lining s
worker company 5
1 “ 1973 ” Heat insulauion 1
worker
} 3 1969 n Heat-electric "
wire worker
K st 1974 P Heat insulation | Elevator insuis- 1
worker uon worker
L 30 1974 Pl Heat insulation 5
worker
M 75 197§ )31 Electric wire Elecine wire 15
insuiation worker|  cable company
N 77 1975 4] Brake-lining "
worker ,
Q 52 1973 ) 4} Asbestos factory 18
* P—Pemtoneal, Pl—Pleural -

4+ Exposures dunag different periods were added.

cases was 60.2 years (range 22-36 years), and all were
Caucasian. The accompanying table summarises data on
the 15 patients who could be said to bave had some
exposure 10 asbestos before diagnosis. 6 patients (A-F)
worked in asbestos-related occupations, whereas none of
their matched controis had positive histories. However,
there were 2 instances of reverse exposure; that is the
controls worked with asbestos textiles for 3—7 years but
their cases did oot (P=0-1). The median age at diagnosis
for patients A—F was 60-5 years (mean 64-8 years).

10 patiems (B, C, and G=N) had husbands and/or
fathers who worked in asbestos-related occupations,
whereas their matched controls did not. All these pa-
tients routinely hand-laundered their husbands’ (or
fathers' clothing. Patients G-N were cither housewives
or were employed as secretarics and clerks 1 non-asbes-
tos-related industries. In only one instance did the casc’s
husband and father not have positive occupational his-
tories, while her matched control’s busband worked in
the heat insulating industry for 20 years of their married
life (p=0-006). The estimated relative risk of mesothe-
lioma for this pattern of exposure 1o asbestos is 10 with
a 95% confidence interval of 1:42 to 37.40. If the two
instances (paticats B, C) where both the patients and
their husbands worked in asbestos-related accupations
are excluded, the probability (8 or more out of %) is
0-02. The median age at diagnosis for the 10 patients
with this type of exposure was 58.5 years (mean 57.8

ears).
! 17 patients had fathers and/or-husbands whose occu-
pations were associated with pneumoconioses other than
asbestosis, but the relatives of their controls were not.
- None of these cases or their matched controls had his-
waries of asbestosis or other pneumoconioses. For 12 pa-
tients the reverse was true (relatives of cases not exposed

to other forms of pneumoconioses, controls exposed,
p>0.05).

85% of cases and 73% of controls had lived is 4
same county for 20 years before death, and therewn
significant differsnce between these peopie and thow vy
had lived for less than 20 years in the same county. }
patients (H and M) lived within 3.6 km of facow
using asbestos in New York State for 20-27 years beftr
diagnosis. Another patient (O) lived approximately 1]
km from an asbestos textile factory for 18 wan s
Leeds, England. Interestingly, her sister worked u dn
factory for § years and had a pleural mesothelioms s
1973, None of the controls lived within 8 km of asbeza
factories. Patients H and M also had relatives vis
worked with asbestos.

There was no difference between subjects and contra
in their race, religion, duration of married life before
death, other illnesses requiring bospital admission, p
sonal histories, and socioeconomic status. 17 psum
had mothers or fathers who had other malignance, bu
the parents of their matched controls did oot wheres
the reverse occurred in 5 pairs, i.c., parents of cass
no malignancies, and those of coatrois did (r=0-0%.
We found no evidence suggesting that affected prre®
worked in asbestos-related occupations. Gastromisu
malignancies wers commonest (mothers—stoosd
intestine 2; fathers—intestine 3). The pareats of ooly +
controls had similar histories. There were 00
liomas among the parents of patients or the @07
The mean age at diagnosis of patients whos¢ motbe?
fathers had a history of cancer was 559 years \“":
53 years). This was lower than the mean 3¢ f"‘:‘
study patients who had no parental history °f ‘
(62-3 years), but the difference was pot stausucal! M
nificant (¢ test, #>0-05). Husbands in the w0 ry
not differ significantly in theiwr cancer hastories (=5
In 24 instances the spouses of both the Pwt:: e

matched control were interviewed, whereas for ¢ 7o
28 pairs another first-degree relauve (parent *
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qacted. The 1we groups of responders did not
o8 © 4 eir answers 1o the question of asbestos-related
o® mions in that both groups gave an cqual propor-
Atiers § cesponss. .
o Discussion
cesults suggest that women rua the risk of malig-
esothelioma not only if they :wonjk in asbestos-
! mgnduszris but also if they are indirectly exposed
dtldmnmcmal asbestos. The busband’s occupation
® @ early the mOSt important risk factor, but 6 of our
s also lived in environments where more than one
AU of exposure was likely. The importance of other
pational exposures varies with the types of in-
{¢.g. asbestos mines? and factories,® shipyards,
W7 present 10 an area and their proximity 10
as ﬁ.'acsidemial exposure might be especially impor-

(0 large ciues, whereas in less densely populated

B quch as New York (excluding New York City) thss
.:tﬂm ot be a significant risk factor.
:uizl s not clear whethgr a dase-response gradient .exisxs
i malignant mesotheliomas. Studies of workers in the
srysoule mining and milling industry in Quebec'* and
4 factories manufacturing asbestos prod\;cts" suggest
zat only highty exposed groups have an increased risk
or lung Cancer and msgt.hehoma.s. In addmpn Whit-
gcll 21 al.'® found that dried lung tissue of patients who
gad of this disorder coniained over .100 000 asbestos
sbres per gram. But our findings on indirect exposure
¢ those of other occupational studies'-!'’'? support
¢ suggestion that the incidence of mesothetioma is ot
wiated simply to the magnitude of dust exposure. The
sysical properties of certain types of asbestos might
pually alter the actual dose of asbestos to which a per-
w0 1s exposed. For exampie, the incidence of mesothe-
wma 1 people who work with chrysotile asbestos is
ansiderably lower than that in those exposed to crocide-
"1c or amosste,™® possibly because chrysotiie fibres are
rly and more readily arrested in the upper respiratory
1ac.!® Pulverisation of chrysotile fibres does produce a
wueher incidence of mesotheliomas in animal experi-
aemts.”! Industrial operations which enhance the proba-
sy of entry to the periphery of the lung, such as those
ahich promote aercsol formation, might be another
duse-modifying factor which mfluences the pathological
respanse to asbestos. Unlike most forms of dust, particles
“he size of droplet nuclei settle very slowly, and most are
amed along in the inhaled air.?* Insulation workers
ippear 10 have a higher risk of mesothelioma than fac-
wry workers making asbestos products. This might be
Jue 10 the aerosol effect which can occur when insulat-
ing cement powders are mixed with water. [nterestingty
! ol our patieats had husbands and/or fathers empioyed
0 the insulating industey. In contrast, the high fre-
Juency of asbestosis 1n textile workers'® might be related
' the high droplet-nuclei index (volume count/setting
unt: which occurs when spun fibre is woven inio
1sbestos fabric.

The unusually high trequency of cancer among the
Arents of mesothelioma patients is difficult to interpret.
U could merely indicate that mesothelioma patients

from cancer-prone families. Experimental studies
Mggest that the histological response to asbestos varics
;"‘h different animal species,-* and in man genetic
40rs might alter susceptibility to mesothelioma. This

1063

possibility gains some support from the fact thac the
mean age at diagnosis of patients with a parental history
of cancer was somewhat lower than that for all other
study patients. Although many questions about the
pathophysiology of asbestos-related disorders remain un-
resolved, it seems clear that simple preventive measures,
directed at how and where work clothes are laundered,
might greatly reduce the frequency of malignant
mesothelioma.

Requests for reprints should be addressed to N. J. V.
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CLOSTRIDIUM DIFFICILE AND THE
ZETIOLOGY OF PSEUDOMEMBRANOUS
COLITIS

A. B. Parce
P. Hovour

Clinical Research Centre and Northwick Park Hospital,
Watford Road, Harrow, Middlesex HA1 3U7

H. E. LarRsoN

S. P. BORRIELLO
Bacterial Metabolism Researck Laboratories, Public Health
Laboratory Service, Colindale, London N Wy SHT

Bacterial isolates from §5 patients with
pseudomembranous colitis (P.M.C.) were
screened for toxin production. Strains of Clostridium
from 4 patients produced in vitro a toxin similar to that
found in p.m.C. fcal suspension. These were identified
as C. difficile. Use of the strains from 2 patients induced
a fawa} enterocolitis when inoculated orally into hams-
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L1-vear-ald boy who had had clinical festures of myscle
weakacss and seolioss fue at leass § veacs before the de-
velopment of ob rous <alf hypertcophy.

3 of the + index patients we duscribed (cases 1, 2, and
3) were truced a4 purt of 3 major study of $.m.a. which
cumprised 102 cases 1 North-12ast England. Male eases
of the aew syndrome ruscmible X-linked Becker mescular
dystrophy, 3 tmoce commun condition.

We recognised other cases of thus aewly identified syns
drante wihn reported case series of 5.5LA. Rundey and
Lovelace? descabed two brothers with adulescent-onset
s.st.A. with c2if hypertroghy, and other <xampies are
known.' The X-linked recessive inherttance noted in
cases. 3 and 4 of the cucrent senies emphasises the need
to coasider this syndrome it the didferential diagnosis of
Becker muscular dysttuphy. This newly described sya-
drome should also be consuiered when simple male cases
of s.:.a. are found within otherwise vaaffected Famiies.
Several exumples of X-linked recessive s.aua. of late
onset, but wichout hypertrophy of calves, are also
knowe.'* ¥

The apparent homogeneity of cases with this syn-
drome i3 further evidence for 3 broadening of differen.
tial diagnoses in cases of apparent muscular dystrophy.

We thapk [tof. ]. Waiton anyd Crot, 1. A. Shaw foe germission to
quete (rom case ey of paticnts w ho have been uader thear cars,

Requens fur repeints shouid be addressed 10 ). I, Department of
Child Healeh, Rus 3t Children s |lospiai, llensace, Austesive 4029,
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ths facter was 10. The frequency of parental cancer, os-
pectatly gasteoatesuaul malggnaney, wat e spgnifi-
cantiy greater for cases thas foe ther comrolc, | hes
r3ises the posaibility of 3 geneuc predisposition to malig-
mant mesothiclioma.

Introdyctica

Tue occupational hazards of working with asbestos
are well established,! but the hazards of exposure to
asbestos in  the general environment s uncleac.?
Although there 1s a0 coavincing <vidence that indicect
exposure contnibutes 0 the accurrence of mesnihe-
liumas, thers have beer numerous reports of tns rare
tumour in individuals exposed at home ta dusty cloilung
aor to 3 snurce of asbestas sie poilunon (c.8. mney, fac.
torics) in the neighbourheod,’-* We assessed the possibi-
lity that household exposure might be 3 maioe nsk fac-
tor for females with matignant mesotheliomus.

Methods

All female residants of New York Scate (excluding New York
Cievy aged 20 years and more, who died wish hneologmally
confirmed maligrat mesothelioma between 1967 snd 1977,
2ad were rerarted 10 the Bureau of Virat Records of the Stace
tlealih Degartenent, were included in 2 case-cantrol study. bor
cdch pafient | miatched conteol wha died in the samee year and
of a cause other than cancer was wiccted (rom the recors of
the abuve Bureau by the foliowing cniteria: same Seyear 2ge-
group at death, sex, race, and county of resdence (where pose
sible the same census subddivision, a3 Jetined by the U.S. Bu-
reau of Census, Washington, D.C.). Cases snd comrols were
also matched for mantal status 2t the ume of diagmmsis, the :n-
fe being obtained from their medical records. ‘When

3. Procomu [ C.. Ha.e, P ix Procemlingy 11t ‘Fond Congren of N 143
p.o7. \ctierdazs, (970,
4 Thomas P K., Zane 0. 8., BN, C 7. 7 New of. Nawmoswy, Piyche.
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1. Pearw, § 1. Camer. C O, Widsay, § Jom% .37 My, acl.
& e [ H, Nalww, P dreoe e, L7030 4,00,
T Pears.! H..'Vibsom, | 10129 "t4
I Vlam. i f.Buln e sanm. ) N Sriacminepren.
9. Beadiey, ®. G., Jonm, M. Z., Mustim, [.-M., Fawenzt, . R T Muscle
Nevee (1 the prms).
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1967, 14, i4
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NON-OCCUPATIONAL EXPOSURE TO
ASBESTOS AND MALIGSANT
MESOTHELIOMA.IN FEJMALES

Nicuotas . Vo -~ AoeLs K. Potax

Bureau of Ocenpetioned Health and Chrome Disease
Research, New York State Depertment of Health, Emprre
Stase Plaze, Tower Budding, Albany, Ncw York 12237

Summary A tudy of the occupational histories of

’ 52 {emales with malignant mesutheloma
and cerain of their celatives, carried aut 10 measure the
nsk of thus ditorder attnbutable 0 indireet 3sbestos
exposure, showed that a sgmibicanily geeater number of
husbands aml fathers of c3ses than of controls worked
in asbestos-related 1ndusteres, and che retative risk foe

more than one individusi sausfied the crueria, a table of fane
dem numbers way 3sad (0 select 2 control. Field invesgators
used 3 922 QuIUARI 22w 22 OBtaIn octupstonal hittorwes for all
fatients. coneraly, azd ther fsrhers and husbands op (o the
ums of dizgmorta. hsupaucnal histores of mocisers azd sibs
af p3i:=pcs and cancrols were aiso obumned, but mot analyed.
Additionzl information on expasace was obtained from medi.
cal recorlds, industeial reports, and on-site visits to the homes
of pauents and conteols, Medical, persomal, Gowly, snd rene
denual histortes were aiso edianed. Where posuble the Moy
of pauients and controis up 10 the lime of diagnons were piot-
ted on maps which showed the locations of ind umng
wsbestos in New York, Qlassificatron by social sarus was by the
mag occugranons of the husbands of patents and conrols or

th ives (if ungle) snd graded sccording to that

wied for comus purposes (Migh——peot s, gentai
stafl; lowe=labourers, and {arm, iervice, and prvsce bouse-
hoid workers),

For stanstical purpases, patients and therr masched controls
were subdivided accurding to whether thxr acrupations »ere
¥1be1tos related (a3 defined by ¢amalton sl Hanky™) or not.
The ocsupations of thete Cathers snd/or busbends weve subdi-
vided 2cxveding (0 whether exp way 58 3vb o o
other p sanducing particies {eg. siixa). in cacn
instzrse the (cequencies of the two cells which showed druae-
13¢ Mstencs were (exed YsIng the aommal p ~q =1 ‘whure
P equals the probatility of success sm) g the probabulity of
laduee: foe smait feoquencics amd the MeNowas 125 ress lor
large trequencies.,

Reasuits

65 fernales were teportad 19 have died from malignant
mesotheliomas during the | 1-year study period, but only
52 (32 pleural and 20 perionesl) were histologically
confirmed. The incan age at diagnesis for the confirnaed

Mda A g 4L i ey g e
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CLINICAL DATA OF MIFTEEN FEMALE PATIENTS WHO HAO MALIGNANT MESOFHELIOMA IN NEWY YORK STATE (excLuming new

Y
BETwvREN 1967 an0 1977, axy tuesm £xr0% RE O ASUSLOS orecim)
Type of 3sbeac0s c2p0sure
Age a0 Year of Site* of of ity
Pavent | diagnores (yr)| diag het Paent Hutbomt Father Resulendial 5:7:««1(:;0«
A 32 M P Teatile worker 5
8 13} 1974 a Shucrnaker Shoemaker n
¢ b 1974 m Toande warker | Grakesuming, b
‘w ——
[s] 34 1973 i Textri¢ worker 2
E 52 1973 e Texle worker 1
F 87 1974 I Milliger 15
G 46 1969 ™ Pipe firver é
H @ 1963 4} Bnh-t'—N Beake-linin s
worker = compsny \
H “ 1973 rn Feas imulns « 13
worker :
H 3t 1969 by Hear-ciecrn 14
wire ewrkey
K o 1974 [ 4 Heat imelones | Elevaiorinsulae 13
worker 1ten warker
L 0 1974 4} Heat wsulstosn b]
workey
M 1% 1973 4] Elecrcic wice Elocvere wicem, 11
vl orkee cable pany
N ” 1978 n Bnh-i-r\,‘ . 10
worier | g
[+} 12 1973 f ASDENO1 (act Ny 13

* P—Pentoneai, 1—Cleyral
t Exp d g didle [~ ds were sdded,

cases was §0-2 years (range 22-86 yean), and all were
Caucasizn. The acsompanying table summanses daia oa
the 15 paneats who couls e said to have bad some
exposure to asbesios defore diagnosis. & pausnis (A~-F)
worked in asbestos-related occupations, whereas none of
their matched controls had positive histones. However,
there were 2 instances of reverse cxposure; that is the
controls warked with asbestos textiles for 3=7 years but
their cases did no¢ (P=0-1). The median age at diggnosis
{or patients A-F was 60. 5 yeary(mean 6+-8 years).

10 patients (B, C, and G=N) had husbands ari/or
fathers who worked in asbestos-related pations,
whereas cheic matched controls did not. All these pa-
uents routiaely hand-laundered their husbamds’ {or
fathery’ clothing. Psucnts G=N were either housewives
ar were empleyed as secretaries and clerks in non-asbes-
tos-related industries, {n only one instance did the case's
husband and father not have positive cccupational his-
torics, while hee matched control’s husband worked in
the heat insulating industey for 20 years of their marvied
life (p=0-006). The aimated relative risk of mesothes
lioma for this pattern of exposure 10 asbestas is 10 with
& 95% confidence interval of 1.42 10 37-44, If the two
instances (patients B, C) where both the paticnts and
their husbands wocked 'in asbestos-reiated occupations
sre cxcluded, the probability (8 ar moare out of 9) is
0-02. The median age at diagnosis for the |0 pariemis
with this type of exposure was 53.5 years (mean 57-8

cars).

! 17 patients bad fathers anud/or husbands whose occu-
pations were astocisted with pncumoconioses uther than
a3bestosis, but the relatives of their controls were not.
None of these cases or thewr maiched contruls hud hs-
torics of asbestesis or other pneumoconioses. For 12 pa-
tients the ceverse was true (relasives of cases not exposcd
1o cther forms of pneumoconioses, centrals exposed,
»>0.03),

$5% of cases and 73% af controls had lived in the
saoe county (o 20 years before deathr, and there was no
szuiicant differense between these peogie and thoss witg
hzd lived for less than 20 years in the same county, 2
pauents (H and M) lived within 3.6 km of factories
using asbestos in New Yock State for 20~27 vears before
diagnosis. Another patient (O} lived apprasimately §.2
km from an asbestes textile factory for 18 yeass In
Leeds, England. Intecestingly, her sister worked in this
factory for § years and had a pleurat mesothetioma in
1973. None of the controls lived within 8 km of asbestos
Gactories. Pauents H and M also had relatives who
warked wich asbestos.

There was no ditference between subjects and conteols
io thair race, celigion, duration of marned lite before
deach, other illnesses requicing hospital admizsioa, per-
sonal histories, and soctoeconomic scatus. 17 pauents
had mothers or fathers who had oher maiignancies, but
the parents of theie matched conteols did not. whereas
the reverse occurred in § paics, ie., parents of cases had
oo ealignancies, and those of controls did (pw0.003).
We found 0o evidende suggestng thas affected parents
wocked in asbestos-related occupations. Gastroratestinal
malignancies were commonest (mothers—stomach 2,
imestine 2; fathers—intestine 3). The pacents of snly 2
controls had similac hiscories. There were no mesothe-
liomas ameng the parents of patients oc their controls.
The mean age at diagnosis of patients whose mothers ar
fasbers had 3 history of cancer was $5-9 years {median
33 years), This was lower than the mean age for the 3§
study patients who had no parental history of cancer
(62-3 years), but the difference was not staustically sig-
mficant (¢ test, #50-05), Husbands in the two groups did
a0t deiler sigrmficaadly in chete hastorics (r=0-1),
I» 2¢ instances the spouses of boch the patiemt and
amched control were interviewed, whereas (or the other
28 paurs anoner Grsi-degree felative (parent or )
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was coatacted. The two groups of responders did not
differ in thete answers to the question of asbesios-celated
occupations in that both groups gave an cgual propor-
uon of positive responses.,
Discussion

Qur resulis suggest that women run the risk of malig-
nant meothclioma not only of they work it asbestos-
related industricy but aiso if they ace indirecily exposed
to enviconmental asbestos. The husband's occupauca
was clearly the most important nsk (actor, but § of oue
patients also lived in environments where moce than one
source of expasure was likely, The imgortance of other
non-oceupational exposures vanes with the types of in-
dustey (e.g. asbestos menes? 2nd factories,* shipyards,
ete.'" ) peesent i an area 3nd Lheir proviauty (o
homes. Residentiai exposure might be especially impeor-
1ant w large cities,! whereas i lcss densely popuisted
areas such as Now York {excluding New York City) this
might not be a sinifican risk factor,

it is not clear whether a dose-response gradient exises
foe malignant mesothetiomas. Studies of workers in the
chrysoule muning and milling industry ia Quebec'* and
in faciodies manufaciuring astestos peoducts'? suggsse
that oniy highly exposed groups have an increased nisk
for lung cancer and mesotheliomas. lo addition Whie-
well ¢t 3i.'* found that dned lung tissue of patents who
died of this disorder conuined over 100 000 asbestos

1063

possibility pains some support feom the face that the
meaa 3ge at diagnoatis of patients with 2 parental history
of cancer was somewdat lower than thac foe 2il other
study patients. Although many questions about the
pathophysiaiogy of 3tbestos-reiated disorders remain un
resolved, it seems clear that simple preventive measures,
directed at how and where work clothes are laundeced,
might greatly reduce the frequemncy of malignant
mesothelioma,

Reguens for repninc shoukd be sddroncd O N, J. V.
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fibres per gram. But our findings on indirect exg e
and thusc of other occupational studics'™!’ '* support
the suggestion that the incideace of mesathelioma is no¢
celated simply to the magnitude of dus exposuce. The
pliysicai propecties of czrtazn types of asbestos might
pactally alter the actual dave of asbestos to which a per-
$93 1§ expoies. Far svamgis B¢ inmidence of mesoths
Loma in people who werk wil o souis a3destos is
cocnideratly [Daer tian [Ral i Giove rzpesed 13 CToaid
lite ar amosuie,*® possibly because chrysoure Hives dre
curly and more zeadily arvested in the upper respreatory
traet.”® Pulvensauon of chevsotile fibres does produce a
higher incidence of mesotheliomas 1n animat expen-
ments.?t Industrial operations wkich ¢nhaace the peoba-
bility of entry to the periphery of the lung, such as those
which promote aerosol formation, mght be anothce
dose-modi{ying factor which intlucnces the pathological
tesponse to asbestos. Unirke muse forms of duse, particics
the size of dropiet nuclel setue very slowly, and most are
careied along ra the inhalad e Insulavon workers
appear 10 have a higher risk of mesochelioma than fae-
tory workers making asbesios products. This might be
due to thie acrosol ctfect which can octur when insulat-
ing cement powders are mized with water. Interestingly
$ of our patients had husbands and/or-fathers employcd
in the insulating industry. la contraw, the high (re-
quency of asbesions in wextile workers*® might be related
10 the digh deoplet-nucia index (volume couat/'setting
count) which uccurs when spun fibee 8 woven into
asbustos fabric,

The unusually high trequency of cancer among the
parents of mesathelioma patients is difficult to interpret.
It could merely indicae thar mebetioma patients
come from cancer-prome famlics. Experimental studies
suggest that the histolugical response to asbestos varies
with different 3nimal pecies,”™ ¥ and in man genetic
factors might alter suscepubility w0 mesathelioma. This
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Becierial isolates (rom $ patients with

branous colitis (P.M.C.) were
screened for tovin production. Strains of Closcridiume
from + patients produced in vitro 3 towa similac 10 that
found in r.M.C. fecat wipension. These were identified
a3 C. difficiic. Use of the sirains (rom 2 patients inducsd
& faual enterocolits when inoculated orally into hams-
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