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Conirol of Toxic Hozards

The anécdotal collection of cases of poisoning is
no longer a sufficient index of industrial cnviron-
ment. Because of the fack of screening tests, we
may be compelled (for discases such as anthrax or
o npationnl cancer) to rely on the diagnosis of
overt disease. So far as cancer is concerned, the
safcty of environment can only be determined by
lifetime studies of *at risk’ populations. An ¢x-
ample of a lifetime study is the register of 42,105
men {after excluding those born outside UK) who
were aged 35 years and had been cmployed for
onc year or more in 380 rubber and cable fuc-
torics (of which §28 had used renal traet carcino-
gens), which was established by a census on
February 1, 1967. The experience of these men
will be followed by walching removals from the
NHS register (1o determine the cause of death)
and registrations with cancer burcaux for defined
cancets {}CD (Eighth Revision) 150, 155, 188,
189, 191, 192, 204-7). Other registers established
by the Medical Branch of HM Factory Inspec-
torate concern workers cxposed to benzenc
(though it is rccognized that the past wide-
spread use of benzene renders the compieteness
of this register questionable), blowroom und
card-room operatives incourse eotton mills in

Lancashire, persons reported as suflering fiom or,

dying of mesothelioma, and chrome plaess in
selected arcis,

The traditional cxample of success in reducing
poisoning is e reduction: from- 1,038 nntilied
cases of fead poisoning in 1900 to & current yeurly

. total of 80-100 notificd cases. Quite apart from

considerable under-notification, it will be shown
that the more refined screening tests are used, the
greater is the iccberg below the surface.

PR sseesen

Fig 1 Diswibution of novmual and abnormal vital obyerv-
wtion in velation to symptoms of fuemoglobin, uvinary-
coproporphyrin und bioed lead in lead workers, phenolic
hadies in urine of workers absorbing benzene and X-ray
scare i foundry workers

Fig 1 shows the distribution of vital observa-
lions in persons not cxposed and cceupationally
exposed to various toxic agents. Any person
having relevant vital obscrvations outside the
normal range must be regarded as showing a
metabolic response to environment. This is clearly
demonstrated by the distribution of hamoglobin
in asymptomatic lead workers (Fig 3). Clearly,
when overt symptoms and signs develop ~ which
may be predicted if individual and group observa-
tions exceed defined levels - poisoning occurs.
Between symptomatic poisoning and the accepted
higher limit of normality thore is an area of
abnormality which, if not justilying the term
symplomalic poisoning, represenls a departurc
fromt normal, often & polemially hazardous
depurture, for which the term asymptomatic
poisoning is suituble, The difliculty is to judge
what is significanes it nuty be argued that blood
fead up to 80 p/100 ml, or an X-ray score! in
Foundrymesn from 0-63 to 10, represents no more
than retention. Further, retention above theso
levels may not cause immediale harm, but no one

3A store based on rendings by three obscrvess, using infor~
observerdifierences
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of the regression line on lead-in-air condentration,
divided by the stundard deviation about the fine.
A survey has been nude in an eleciric accumu-~
lator factory (Williums of of. 1968). Thirly-nine
Jead workers and controls whose fead absorption
was fairly stoble wore persomd samplers every
working day for twa weeks (o obtain estimates of
. theie exposure. During the second week  six
biological tests were cach estimated daily, Blood
cad was found 1o have the-geeatest merit Tollowed
by urinary fead and coproporphyrin together,
Urinary S-aminolievulinic acid was of less merit,
the punctate basophit count of little merit and
hiemoglobin of no merit at the level of exposure
studied. Urinary coproporphyrin had the greatest
merit per unit cost,
Perhaps the method has other applications.

‘REFERENCE .
Williams M K, King E& Walford J (1968) 8rit. med. J. i, 618

Dr H Locwenthal (Londun) said that no laboratory
test on its own could distinguish between exces-
sive and early toxic absorption of iead, Even very
high blood lead levels did not necessarily indicate
lead poisoning, but hematological and biochem-
ical tests taken together would facilitate diagnosis
by the factory doctor. The wider use of the polare-
graphic method of lead estimation and the use of
the micro-method for the packed cell volume
estimation would require smaller quantitics of
blood and this would help to allay the apprehen-
sion of the lead worker who did not object so
much o the withdrawal of blood from his vein
as to the amount which had to be taken if stan-
dard methods were used in the laboratory,
Dr Owen McGire (London Airport) asked Dr
Hunter if his Fig 1, demonsiraling wenlys
four-hour excrction of phenols after a relatively
short inhalation of benzeno, could be considered
as an expression of a logarithmic relationship
indicating u time-dose rclationship. If so, this
was perhaps comparable to biological responscs
to some physical exposures such as ionizing
radiations and intense noise. He noted that cven
at twenty-four hours there remained a (small)
body burden of phenols and wished to know
whether suceessive exposures would increase the
phenolic body burden.
Dr Hunter, in reply, said that afier a singic inhal-
ational exposurc 1o benzene vapour only onc-
third of the absorbed dose was climinated in the
form of urinary phenol. The urinary phenol fell
to within the normal range within 24-36 hours.
‘Thetefare the residual burden of benzene must
be metabolized very slowly and the body must
retain a burden of benzene for cach exposurs
" rather than a burden of phenol. The benzene dose/
_phenol excretion time relationships were not

Dr J R Glover ({nstitute of Preventive Medicine,
Cardiff ysaid there appeared 1o be some confusion
between absorption of toxic substances and
poisoning by those toxic substances, The position
was shown diagramnaticatly in Fig 1.
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Fig | A model 10 iflustrate :I}c relationship between
absorption aud poisoning

Almost every hazard had a group of the popu-~
lation who were particularly susceptible to it and
a group who were particularly resistant to it. The
‘susceptible’ graph was therafore S-shaped. For
example, the maximum allowable concentration
(MAC) of selenium was 0-1 mg Se/m?®, However,
a person susceptible to skin contact with selenium
dioxide would show skin gigns in atmospheres
where selenjum was so Jow that it could not be
measured. *Morbidity® on Fig 1 might be defined
as signs and symptoms caused by the toxic
hazard, This type of diagram was uscful for
deciding whether a test of biological dysfunction

was too sensitive or too late in picking up carly

cases of poisoning by the (oxic hazard.

;
Meeting June 23 1967

The meeting took the farm of a visit to the
Victoria Line, London Transport, which is under
construction, and included Oxford Circus Station,
Cobourg Street switch house, substation and con-
trol room, and Euston Station.

Meeting Octobzr 26 1967

Professor W Melville Arnott (Queen Elizabeth
Hospital, Birmingham) delivered his Presidential
Address which was entitled Caving for the
Worker.

Meeting December 14 1967

A discussion was held on the subject of The Early
Recoguition of Environmental Hazards, The
opening speakers were Dr A M Adelstein, Dr
H H Pilling and Dr J C Gilson.
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