
















































































Proceedings
community based studies in the 1960s using parent inter-
views>" D asthma ranged from 2% to 5%, higher figures
than were obtained in the questionnaire studies in Newcastle2
and Croydon' (12% and 3%). However, in a recent ques-
tionnaire survey to parents of 4750 children in Nottingham
primary schools4 5 9% of respondents (4 7% of all children)
had D asthma and a further 1 3% received asthma medica-
tion-bronchodilators or sodium cromoglycate. The
increase in D asthma in Nottingham compared with similar
studies in Newcastle upon Tyne and Croydon may be due to
local factors or may reflect increased awareness of asthma or
increased willingness to use the diagnostic label of asthma
following increased publicity about asthma.

Airway responsiveness to hypertonic saline and methacholine
after hypertonic saline challenge

SP O HICKEY, JP ARM, PJ REES, TH LEE Department of Res-
piratory Medicine, Guy's Hospital, London In order to
assess whether the changes in airway methacholine respon-
siveness induced by an initial hypertonic challenge deter-
mines the response to a subsequent hypertonic provocation,
11 asthmatic subjects underwent bronchial challenges with
3-6% hypertonic saline and methacholine. These were perfor-
med in a dose dependent manner and in random order,
consisting of(l) a hypertonic saline challenge (HSI) followed
one hour later by a second HS challenge (HS2), (2) a
methacholine challenge alone (Meth 1), and (3) an HS
challenge followed one hour later by a methacholine
challenge (Meth 2). The dose of HS which produced a 35%
fall in sGaw (PD35) in HSI was 87 (15) litres (mean (SEM))
and the PD33 in HS2 was 167 (40) litres (p = 0-03). The
refractory index (PD3SHS2/PD35HS1) ranged from 0 7 to 5-0.
There was a correlation between PD33/HS 1 and PD33 Meth 1
(r = 07, p = 0 017) and between PD3J/HS2 and PD35 Meth 2
(r = 073), p = 0 01). For the same responsiveness to HS
challenge three fold less methacholine was required to
produce a 35% fall in sGaw when methacholine was given
after HSI than when methacholine was given at baseline, and
for the same methacholine responsiveness 4 5 fold more HS
was needed to elicit the same bronchoconstriction. There was
a linear correlation between the refractory index and change
in methacholine sensitivity (PD35 Meth 2/PD35 Meth 1) (r =
0 69, p = 0-017). These results suggest that an initial HS
challenge may induce both protective mechanisms toward a
subsequent HS challenge and methacholine hyperresponsive-
ness. The extent of "refractoriness" may be determined by an
interaction between these two events.

Relationship between salt intake and bronchial reactivity in
asthma

A JAVAID, K BRIDGE, MJ CUSHLEY, MF BONE Russells Hall
Hospital, Dudley, and Wordesley Hospital, Stourbridge, West
Midlands A recent community survey suggested that
increased dietary salt intake is associated with increased
bronchial reactivity (Br Med J 1986;292:1483-6). We
therefore examined the relationship between salt intake and
bronchial reactivity in asthma. We studied 10 asthmatic
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subjects (18-63 years) and five non-asthmatic controls (23-50
years). Daily salt intake was estimated by a dietitian, and also
assessed by measurement of 24 hour urinary salt excretion.
Bronchial reactivity to histamine was measured in all
subjects. Results were expressed as the concentration of
histamine which caused a fall in FEV, of20% or more (PCi,);
a PC2,, greater than 8 mg/ml was considered normal. Salt
intake was then doubled in all subjects for one month, after
which measurement of histamine reactivity and urinary salt
excretion was repeated. Patients' treatment was not changed
over the study period. In the asthmatics the initial PCI, was
2-3 (2 0) mg/ml (mean (SD)). After salt intake was increased
PC,, fell to 1 6 (2 0) (paired t test; p < 0-05). Twenty four
hour urinary salt excretion increased from 156 (50) mmol to
216 (39) mmol (p < 0005). In the controls bronchial
reactivity was normal before and after salt loading; urinary
salt excretion increased from 104 (22) mmol to 183 (48) mmol
(p < 0 05). Increased salt intake may increase bronchial
reactivity and contribute to the severity of asthma.

Effect of changing dietary sodium on the bronchial response to
histamine

PGJ BURNEY, J NEILD, C TWORT, S CHINN, TD JONES, D MITCHELL,
C BATEMAN, IR CAMERON Departments of Community
Medicine, Medicine, and Clinical Chemistry, United Medical
and Dental Schools, (St Thomas's), London The bronchial
response to histamine is related to the 24 hour excretion of
sodium in men (Br Med J 1986;292:1483-6). To assess
whether this relationship is likely to represent a direct causal
association we performed a randomised double blind, cross-
over trial of slow sodium (80 mmol/day) against placebo in
subjects on a low sodium diet. Urinary sodium output/24
hours was a mean (SEM) of 47 (17) mmol higher on slow
sodium than on placebo among the males and 44 (11) mmol
among the females. The dose ofhistamine causing a 10% fall
in one second forced expiratory volume (FEV,) (PD,0) fell by
66% (95% CI: 23-85%) among men but rose 53% among the
women (95% CI: fall of 28% to 223% increase) when they
were taking slow sodium compared with placebo. The results
indicate a significant relation (p < 0 01) between the PD,,,
(histamine) and urinary sodium excretion in a within subject
analysis for the men. No corresponding relation was found in
women. This finding is compatible with the differences in the
regional mortality data for England and Wales, which show
higher asthma mortality rates among men and children,
though not among women, in areas with higher consumption
of table salt (p < 0 05) (Chest 1987;91:143S).

Effect of inhaled amiloride on bronchial reactivity

AJ KNOX, AE TATTERSFIELD, JR BRI1TON Respiratory
Medicine Unit, City Hospital, Nottingham Epidemiological
evidence suggests a link between dietary salt consumption
and both bronchial reactivity and asthma mortality (Burney,
et al, Br MedJ 1986;292: 1483; Burney, Chest 1987;suppl) but
the mechanism underlying these associations is unknown. An
increased contribution of the electrogenic sodium pump has
been demonstrated in sensitised guinea pig airway smooth
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muscle and amiloride, an inhibitor of Na/H exchange,
prevents the contractile response to antigen (Souhrada et al,
Am Rev Respir Dis 1985;131:A356). To assess whether
alterations in amiloride sensitive sodium flux in human
airway smooth muscle are important in determining bron-
chial reactivity in man, we have studied the effect of inhaled
amiloride on bronchial reactivity to histamine in six normal
and 24 asthmatic men in a double blind, placebo controlled,
crossover study. Following baseline measurement of specific
airways conductance (sGaw), subjects inhaled 10 ml of 10
mmol amiloride or placebo via a nebuliser on two separate
days. Immediately after inhalation repeat measurement of
sGaw was made and a histamine challenge was performed by
the method of Yan et al to estimate the provocative dose of
histamine causing a 35% reduction in sGaw (PD35). There
was no significant difference in sGaw after amiloride and
placebo. Geometric mean (95% CI) PD35 did not differ
significantly after amiloride and placebo, being 3 0 (1-65-7)
and 4 3 (2 3-7 9) pmol respectively in normal and 0 33 (0-17-
0-64) and 0-29 (0 17-050) umol respectively in asthmatic
subjects. We have been unable to show that alterations in
amiloride sensitive sodium flux are important in determining
bronchial reactivity to histamine in man.

Morning dipping: really an exaggeration of normal rhythm?

CK CONNOLLY Friarage Hospital, Northallerton, North
Yorkshire

Bronchoconstriction induced by nebulised Ugnocaine in asth-
matic patients

LG MCALPINE, NC THOMSON Department of Respiratory
Medicine, Western Infirmary, Glasgow Topical lignocaine,
used to produce anaesthesia of the lower respiratory tract,
may cause bronchoconstriction in some asthmatic patients.
We have investigated whether the degree of histamine airway
responsiveness can be used to predict which asthmatic
patients will develop lignocaine induced bronchoconstric-
tion. Twenty asthmatic patients (16 atopic, four non-topic)
were studied, mean age 42 5 years (range 23-71). On one day,
a histamine inhalation challenge was performed to determine
the provocation concentration of histamine causing a 20%
fall in FEV, (PC20). On a separate day patients inhaled 6 ml
lignocaine (Xylocaine 4% topical) from a DeVilbiss 646
nebuliser; FEV, was recorded over a 30 minute period
following lignocaine challenge. In the group as a whole there
was no correlation between the response to lignocaine and
either the histamine PC20 (r = - 0 048) or atopic state. Five
patients (25%) showed a fall in FEV, of greater than 15%
(max 42 1 %). In those reacting to lignocaine there was no
correlation between the fall in FEV, and the histamine PC20.
As the response to lignocaine appears idiosyncratic, we
examined whether the preservative, methylparaben, in the
Xylocaine preparation may be responsible for the broncho-
constriction. Three of the five responders agreed to double
blind rechallenge with Xylocaine 4% topical and with a
preservative free 4% lignocaine solution of identical pH.
There was no difference in the response of these two
solutions. In conclusion, topical lignocaine induces bron-
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chonconstriction in an appreciable proportion of asthmatic
patients. The response cannot be predicted by the degree of
histamine airway responsiveness and does not relate to the
preservative in the Xylocaine 4% topical preparation.

In vivo effect of / agonists on human lung membrane /2
adrenoceptor number and affinity

SJ TITINCHI, KR PATEL Departments of Biochemistry and
Respiratory Medicine, Western Infirmary, Glasgow We
have previously shown that there is no significant difference
in lymphocyte 2 adrenoceptor number (Bmax) and affinity
(Kd) between normal subjects and asthmatic patients in
remission (Titinchi et al, Clin Sci 1984;66:323). However, oral
salbutamol down regulated /2 receptor number in both
groups. In this study we have measured 2 receptor Bmax and
Kd in freshly prepared lung membrane in seven patients (six
female) (mean age (SEM) 58 8 (3 5) y), who underwent lung
surgery with '25I-CYP as the radioligand. Specific binding
represented 82% (3%) of the total binding. Six patients
(smokers) had bronchial carcinoma and one patient (non-
smoker) had bronchopulmonary aspergillosis with a lung
abscess. Two of the patients, including one with the lung
abscess, had partially reversible airflow obstruction and were
having inhaled salbutamol. The third patient was given
intravenous dopamine during and after surgery. Our Bmax
and Kd values were similar to those in previous reports
(Engel, Triangle 1980;19:69). Beta2 numbers in three patients
receiving / agonists were significantly down regulated com-
pared with the four patients who did not receive ,B agonists
before surgery. The reduced receptor numbers were
associated with decrease in Kd (increase in sensitivity).
Whether this change in /2 receptor Bmax and Kd has any
functional relevance needs to be investigated.

Bmax and Kd of #2 receptors in lung
membranes

Bmax Kd
(fmol/mg protein) (p molll)

Not on ,B agonists (n = 4) 140 3 (9 1) 58-7 (7-7)
p < 001 p < 002

On I agonists (n = 3) 42-0 (7-6) 23-1 (4 7)

Factors predicting early asthmatic responsiveness and late
asthmatic response

WOCM COOKSON, SR DURHAM, JA FAUX, CF CRADDOCK,
MK BENSON Osler Chest Unit, Churchill Hospital, Oxfor-
d In order to investigate factors predicting the early and late
asthmatic responses to inhaled allergen (EAR and LAR), II
asthmatic subjects with documented house dust mite (HDM)
allergy were challenged with HDM. The subjects mean age
was 27 years (range 20-36) and their mean FEV, 102% of
predicted (range 87%-119%). The eosinophil count (EOS),
specific IgE to HDM (RAST), airway responsiveness to
histamine (HPC20), skin responsiveness to HDM (AgPD4),
and skin responsiveness to histamine (HPC4) were estimated
prior to challenge. The challenge was carried out with half log
increments of antigen concentration until there was a 20%
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fall in FEV,. Following challenge the range ofEAR was from
24% to 44% of initial FEV, values, and the range of LAR
was from 5% to 55%. There was no relationship between
EAR and LAR. Multiple stepwise regression with AgPC20 as

the dependent variable found log HPC20 (R2 = 42%, p =

0-0001), log RAST (additional R2 = 44%, p = 0-003), and
EOS (additional R2 = 9%, p = 0-011) to be entered in the
equation. Thus 95% of the variability in AgPC20 could be
predicted by these parameters. With LAR as the dependent
variable only the log HPC4 correlated with LAR (R2 = 59%,
p = 0 006). The results indicate that HPC20, RAST, and EOS
can predict almost entirely the AgPC20.

Nocturnal asthma: effect of vagal activity and plasma
adrenaline

JFJ MORRISON, P MARSHALL, NM DWYER, SC JONES, SB PEARSON,
HG DEAN Pulmonary Function Laboratory, Killingbeck Hos-
pital, Leeds, and Department of Pharmacology, University of
Leeds Previous work has demonstrated that alterations in
vagal activity and plasma adrenaline levels both influence the
nocturnal fall in PEF in asthmatics. We have shown
previously that when vagal blockade is administered at 4 am
the maximum bronchodilation achieved reaches the baseline
values seen at 4 pm but fails to achieve the levels seen after
daytime vagal blockade. This study was designed to see

whether this is altered by adjusting nocturnal plasma adren-
aline levels to day time values. In a placebo controlled,
double blind study seven asthmatics with a diurnal variation
in PEF of > 20% were admitted to hospital for one day's
acclimatisation followed by measurements at 4 am and 4 pm
on two successive days. At 4 am they were awoken, PEF was

measured and plasma adrenaline sampled. They then
received either placebo injections and infusions or intraven-
ous atropine 30 pg/kg followed by infusions of adrenaline in
doses of 1, 2, 4, 8, 16, and 32 nm/kg/min each for 20 minutes.
PEF measurements were made five minutes after atropine
and after each adrenaline infusion when plasma adrenaline
was also sampled. At 4 pm, after subjects had rested supine
for one hour, PEF was measured and either placebo or 30 pg/
kg atropine given intravenously followed five minutes later
by PEF measurements and sampling for plasma adrenaline.
Placebo days and active days were allocated in random order.
Vagal blockade reversed the nocturnal fall in PEFR to the
levels seen at 4 pm after placebo as shown previously. Plasma
adrenaline showed a significant diurnal variation and the
infusion rate required to reverse the nocturnal fall in plasma
adrenaline was 2 ng/kg/min. The increase in PEF produced
by this dose of adrenaline was 17 1/min, which was not
significantly different from the nocturnal post-atropine
value, and fails to account for the difference between the
post-atropine PEF at 4 am and 4 pm.

Pathology and radiology correlations in Welsh slate workers

K MCCONNOCHIE, A GIBBS, MJ CAMPBELL, R SADLER, JP LYONS,
JC WAGNER Thoracic Department, Llandough Hospital, Pen-
arth, and Medical Statistics and Computing, University of
Southampton Until recently, North Wales was the largest
producer of slate in the world. Analysis has shown the quartz
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content of this slate is 30-40%. A recent review suggests that
silicosis occurs in about 10% of the workforce (Glover JR et
al, Br J Ind Med 1980;37:152). The aim of this study is to
correlate pathology of the postmortem lung with the chest
radiograph taken closest to time of death, to explore the
relationship between pulmonary nodules and round opacities
and interstitial fibrosis and irregular opacities. All deaths of
slate workers should be reported to HM Coroner and a post-
mortem examination performed. From 1972 to 1983 333
deaths were identified, from which 301 suitable post-mortem
lungs were obtained. These lungs were examined macro-
scopically and representative tissue blocks taken for his-
tological examination. The following features were graded
semiquantitatively on an 0-4 scale: profusion of nodules,
amount of fibrosis within nodules, degree of interstitial
pigmentation, and fibrosis. Most workers had regular chest
radiographs and suitable films were found for 245 of the
original 333 cases. These films were read to the ILO
classification by three experienced readers. Median readings
were used for this analysis. We found a good correlation
between the pathological profusion of nodules and the
radiological profusion of opacities (r = 0 49, p < 0-01). The
relationship between pathological interstitial fibrosis and
radiological profusion of opacities was less powerful (r =
0-39). Increasing fibrosis within the silicotic nodule correlates
well with round radiological opacities (r = 0-92). The discreet
silicotic nodule is relatively well identified on the radiograph,
making it possible to explore further the significance of
irregular opacities.

Relative contribution of macrophages and neutrophils to
proteolytic damage in an experimental model of lung
inflammation

GM BROWN, K DONALDSON, A SEATON Institute of
Occupational Medicine, Edinburgh Numbers of leucocytes
in the alveolar region may be dramatically increased in
inflammatory lung disease and neutrophils, rare in normal
alveoli, are often present in large numbers. To assess the
relative contributions of macrophages and neutrophils to the
overall protease burden in the lung during pulmonary
inflammation, we utilised the inflammatory reaction present
five days after intratracheal instillation of silica in rats. Silica
treatment caused a seven fold increase in total leucocytes in
the bronchoalveolar lavage fluid (mean 141 (SEM 17) x
106) compared with untreated control animals (1 9 (0-5) x
106; p < 0-0025); the silica elicited population also showed a
three fold increase in neutral protease activity, as measured
by proteolysis of a radiolabelled fibronectin matrix, com-
pared with controls. Macrophages and neutrophils in the
silica population were separated by means of a Sepracell
density gradient (macrophages 94% (3%); neutrophils 81%
(6%)). These were tested for proteolytic activity compared
with macrophages (96% (1 %)) from control animals.
Fibronectin degradation by the neutrophil enriched popula-
tion (5872 (1360) cpm) was significantly greater than by
control macrophages (1983 (718)) or the quartz macrophage
enriched population (2740 (572); p < 0-05). There were no
significant differences in proteolytic activity between silica
elicited and control macrophages. In this model of silica
induced lung inflammation neutrophils are the predominant
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source of neutral protease activity. However, the seven told
increase in inflammatory macrophages suggests that, alth-
ough their levels of protease per cell are similar to those of
control macrophages, total protease secretion by the inflam-
matory macrophage population must make a significant
contribution to the total protease burden in the lung. (This
study was funded in part by the Colt Foundation.)

Prevalence of respiratory symptoms in an engineering factory
with exposure to oil mists

MDL MORGAN, D GLASS, AS ROBERTSON, A BORAN, SH JONES,
F MURRAY, PS BURGE East Birmingham Hospital, Birming-
ham Oil mist exposure is the commonest recognised cause
of occupational asthma in Birmingham. We report a cross
sectional study designed to detect upper and lower res-
piratory symptoms, completed by 90% of 134 workers
exposed to oil mists. The factory made gearboxes and the
survey followed complaints of upper respiratory symptoms.
The exposed population was divided into three groups with
increasing exposure to soluble oil mists, and one group
exposed to mineral oils. Each worker had measurements of
lung function and completed a doctor administered question-
naire followed by a clinical opinion on symptoms related to
work. Independently, the workers' oil mist exposure was
assessed by an occupational hygienist. The exposure groups
were matched in age and duration of employment. Work
related dry throat and sore throat increased from 19% to
45% with increasing exposure. Other symptoms were
prevalent in the workforce but were not significantly
increased in those with higher exposure. The prevalence of
work related symptoms was: wheeze 15%, chest tightness
14%, breathlessness 7%, rhinitis 15%, and eye irritation
11%. No workers with unequivocal occupational asthma
were seen. Lung function was not significantly related to oil
mist exposure group. The results can be interpreted in two
ways: either very low levels of oil mist exposure ( <0-15 mg/
in3) cause symptoms which do not increase with higher (2-09
mg/m3) exposure or the work related symptoms were
unrelated to oil mist.

Inflammatory effects in the rat lung caused by dust collected
from the air of British wool factories

K DONALDSON, RG LOVE, RT CULLEN, GM BROWN, DM BROWN,
CA SOUTAR Institute of Occupational Medicine,
Edinburgh We have previously reported a relationship
between respiratory symptoms and exposure to wool dust in
factories and mills in Yorkshire. As part of this study we have
also examined the ability of wool dust samples to cause
pulmonary inflammation. Dusts collected from the air of
three different factories, chosen to represent the start (S),
middle (M), and end (E) of the industrial processing of wool,
were injected into the lungs ofgroups of three syngeneic PVG
rats and the course ofthe bronchoalveolar leucocyte response
was followed by lavage. Titanium dioxide (TiO2), an inert
particulate, was used as a control. The wool dusts caused
considerable inflammation compared with the TiO2: neutro-
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phils x 106 at three days (mean (SEM))-TiO2 0 29 (0-15),
wool dust S 4 30 (1-31), wool dust M 3 04 (0-43), wool dust E
0-78 (0 40); there were significant differences between TiO2
and all three wool dusts and between wool dusts SvE and
MvE (p < 0 0-05). By day 14 the neutrophil numbers had
waned but the alveolar macrophages from the wool dust
treated rats were found to have formed aggregates of cells,
often in association with particles of wool dust. Soluble
components derived from the wool dusts were capable of
causing inflammation when injected: cells x 106-saline 2-6
(0 4) macrophages, 0-1 (0 0) neutrophils; saline extract of
wool dust 7 2 (0 4) macrophages, 1-3 (0 4) neutrophils (p <
0 05). The saline extracts did not possess chemotactic activity
for bronchoalveolar leucocytes but wool dust caused activa-
tion of chemotaxin (presumed to be complement) in serum:
migrated cells/high power field-control serum 23-9 (3-2),
wool dust treated serum 61-4 (8.0), zymosan treated serum
86-3 (11-8); there was a significant difference between control
and wool dust treated serum (p < 0-01). The ability of dust
collected from the air of wool factories to cause pulmonary
inflammation may be related to the prevalence of respiratory
symptoms in wool factory workers. (This research was
supported by the Health and Safety Executive.)

Bronchoalveolar leucocyte response in experimental silicosis
and its modulation by a soluble aluminium compound

GM BROWN, K DONALDSON, DM BROWN, A SEATON Institute of
Occupational Medicine, Edinburgh A protective effect of
aluminium compounds in silica induced lung damage has
been well documented and may be important in determining
the pathogenic potential of silica containing mixed dusts,
such as coalmine dust. To investigate the mechanism of this
protection, we have assessed the ability of soluble aluminium
lactate to alter the biological activity of silica (quartz) in vivo.
Rats were exposed by intratracheal instillation to no quartz
(controls), DQ2 quartz (Q), or DQ12 quartz pretreated with
aluminium lactate (QA). The degree of inflammation in the
lungs four or 12 weeks later was assessed by measuring the
number and types of cells present at bronchoalveolar lavage
and by measuring the functional status of these cells. At four
weeks there were significantly more leucocytes in the Q
population (mean 52 6 (SEM (22 2) x 106) than in the
controls (3 0 (0-15)) or the QA cells (3 4 ( 1 1)); p < 0-01. The
Q cells comprised 46% (5 5%) neutrophils, significantly
more than the controls (0 3% (0 6%)) or the QA cells (8-3%
(4 5%)); p < 0 001. Neutral protease production, assessed by
degradation of iondinated fibronectin, was also significantly
greater in the Q cells (4443 (191) cpm) than the controls (1598
(46) cpm; p < 0-001). However, Q cells produced signifi-
cantly less superoxide (9 4 (0 7) pmol) than controls (49 4
(5 2)) or QA cells (41 3 (1-7); p < 0 001). Similar differences
between the treatment groups were present at 12 weeks. It is
frequently suggested that coalmine dusts with high silica
content should cause increased prevalence of pneumocon-
iosis, but this is not always the case. In collieries where the
incidence of disease is not consistent with the silica content of
the mine dust, the ameliorating action of aluminium from
other minerals, such as aluminium silicate clays, on quartz
toxicity may offer an explanation.
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Progression of the bronchoalveolar leucocyte response in
experimental silicosis after cessation of airborne exposure to
silica

K DONALDSON, GM BROWN, MD ROBERTSON, J SLIGHT,
A SEATON Institute of Occupational Medicine, Edinburgh
Exposure to airborne silica (quartz) causes silicosis, a disease
which can be progressive even in the absence of further
exposure to silica dust. We report here on the effects of
cessation of exposure to airborne silica on the further
development ofthe leucocyte response in rats. Groups offour
rats were exposed to 10 or 50 mg/m3 airborne mass concen-
tration of quartz or the inert particulate titanium dioxide
(TiO2). The total and differential leucocyte counts in the
bronchoalveolar lavage were assessed at various times
including 75 days. "Recovery" rats were exposed for 75 days,
removed from the exposure chamber and maintained in room
air for a further 64 days. In the case ofTiO2 at 10 mg/m3 there
was no progression (all subsequent data given as mean
(SEM) cells x 106): 75 days TiO2 404 (0 58) macrophages,
0-01 (0 00) neutrophils; 75 days TiO2 + recovery 4-21 (0-42)
macrophages, 0-01 (0 01) neutrophils; NSD between treat-
ments. With quartz at 10 mg/m3, however, there was
considerable progression of the leucocyte response during
recovery: 75 days quartz 19-79 (2 21) macrophages, 18-78
(7 00) neutrophils; 75 days quartz + recovery 44 23 (10 52)
macrophages, 20-88 (5 77) neutrophils; the differences in
macrophage numbers between treatments were statistically
significant (p < 0 05). At the 50 mg/m3 airborne concentra-
tion, TiO2 caused a low level of inflammation but this was
reduced during the recovery period. With quartz at 50 mg/m3,
however, the number of leucocytes approximately doubled
during the period when rats were breathing room air: 75 days
quartz 105-43 (17 04) macrophages, 119-18 (18 37) neutro-
phils; 75 day quartz + recovery 262 93 (50 65) macrophages,
213 66 (27 31) neutrophils. Chrysotile asbestos at 10 mg/m3
did not result in progression of bronchoalveolar leucocyte
responses on cessation of exposure. The progression in
response found here experimentally may be related to the
progression of silicosis seen in the clinical context. (This
research was funded by the European Coal and Steel
Community.)

Shipyard data revisited

JE COTES, DJ CHINN, FM EL-GAMAL, CAC WICKHAM,
V WOOLLEY Department of Occupational Health, Medical
School, Newcastle upon Tyne, and MRC Environmental
Epidemiology Unit, Southampton Previously commun-
icated results from sample surveys oftwo shipyards presented
conflicting views on the respiratory impairment associated
with welding or caulker/burning. For Yard A (607 men aged
17-67 years), on the basis of a multiple regression model
which included interaction terms, the fumes appeared to
augment only smoking related respiratory symptoms (Cotes
JE et al, Thorax 1984;39:691). With a principal component
model and retaining factors which together explained 98% of
the variance, the factor identified with fume exposure was
significantly associated with reduced forced expiratory
volume-time and flow-volume indices (El-Gamal FM, Cotes
JE, Bull Eur Physiopath Respir 1985;21:48k; El-Gamal FM et
al, Thorax 1985;40:702). The analyses have now been
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repeated with a multiple regression model which rigorously
excluded collinearity. After allowance for age and smoking,
work as a welder or caulker/burner was associated with
relatively low values for peak expiratory flow rate and FEV%
of forced vital capacity. Among welders the decline with age
in FEV% and among caulker/burners the decline in forced
expiratory flow rate (MEFo%Fvc), mean transit time and its
standard deviation were all related to the fume exposure
expressed as the average intensity over the period of
employment. For Yard B (513 men aged 18-47 years) the
previously reported enhanced decline in forced expiratory
volume and peak expiratory flow rate with age in welders was
confirmed. Thus fumes from welding and caulker/burning
significantly affected the lung function of the present
shipyard workers but the estimated magnitude of the res-
ponse was greatly influenced by the model used for the
analysis. Respiratory symptoms were associated with smok-
ing and with age. In Yard A (where the sample included older
men) chronic cough, phlegm, and breathlessness ofgrade 3 or
above were associated with fume exposure in the smokers but
not the non-smokers or ex-smokers. A significant excess of
welders had become ex-smokers. In both yards chronic
wheeze was associated with fume exposure in the non-
smokers and ex-smokers but not the smokers. Thus fume
related wheeze appeared to be relatively unresponsive to
abandoning smoking.

Relation between passive cigarette smoke exposure and
"building sickness"

AS ROBERTSON, P SHERWOOD BURGE, A HEDGE, S WILSON,
J HARRIS-BASS East Birmingham Hospital, Birmingham Four
thousand four hundred and four office workers in 46 different
office sites completed a self administered questionnaire
(average response rate 92%). Smoking status was determined
for 99 7% of the 4373 full time workers. Twenty two per cent
were current smokers, 16% were ex-smokers, and 62% were
non-smokers. Smoking was commoner in women (23% v
20%) and was less common in professional employees
(professional 17%, managerial 25%, clerical 23%). Ques-
tions on passive smoking were added after the first question-
naire had been completed, giving results for 3416 sequential
workers. Forty seven per cent of non-smokers were being
passively exposed at work. All of the symptoms of building
sickness were more common in non-smokers who were
passively exposed at work compared with those who were not
(work related symptoms, passive v non-passive: itchy eyes
31% v 22%, runny nose 26% v 18%, dry throat 51% v 40%,
headache 48% v 39%, lethargy 60% v 52%, p < 0 001).
Buildings were ranked according to smoking prevalence.
Work related symptoms were more common in those build-
ings with a high smoking prevalence than those with a low
smoking prevalence (p < 0 01). This difference was more
marked in the naturally ventilated buildings as compared
with the sealed, air conditioned buildings. We have
previously shown that non-smoking can be validated in at
least 97% of office workers who say that they do not smoke
and that passive smoking is three times as common at work as
at home. The present study shows a dose related increase in
the symptoms of building sickness associated with passive
exposure to cigarette smoke, suggesting that cigarette smoke
contributes to building sickness.
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Occupational asthma due to a bleach activating agent

SC STENTON, MJ CONNOLLY, IS WINTERTON, EH WALTERS,
DJ HENDRICK Newcastle General Hospital, University of
Newcastle upon Tyne, and Procter and Gamble, Newcastle
upon Tyne Research with a low temperature bleach activat-
ing agent (sodium iso-nonanoyl oxybenzene sulphonate) for
use in a washing powder was complicated after 12-18 months
by the occurrence of rashes and rhinitis in three of60 exposed
workers. A fourth worker then developed asthma. He was an
atopic 38 year old technician who had suffered asthma
previously between the ages of two and 14 years. Following
four to six weeks in which he experienced rhinitis, rash, dry
cough, and undue breathlessness on exertion, he woke on two
successive nights with wheezing, chest tightness, and breath-
lessness. His symptoms resolved completely within two
weeks away from work. A return to work to greatly reduced
exposure levels was accompanied by a minimal recurrence of
his symptoms, a mild fall in peak expiratory flow, and a
significant increase in bronchial responsiveness to metha-
choline. Laboratory based inhalation challenge tests were
undertaken using a locally designed "dosimeter" to nebulise
50 pi doses from sulphonate solutions of increasing concen-
tration (0 2-640 pg/ml). Using daily increments of 100.5 (that
is, about 3 2 fold), a dose range of 0 01-32 ug was adminis-
tered over the course of two weeks together with two
"blinded" control tests with saline alone. Late asthmatic
reactions of increasing strength were observed following the
higher doses, and were accompanied by a further increase in
bronchial responsiveness. They were reproducible but were
not observed following the control tests. The cumulative
obstructive effect 2-12 hours following each challenge was
expressed by measuring the area above the FEV, time plot
using the baseline FEV, (mean of 15 prechallenge recordings)
to define the upper boundary of the area measured. There
was a linear relationship between this area and the log
challenge dose. It is unclear whether this favours a hypersen-
sitivity or irritant mechanism as an analysis of this type for
the evaluation of asthma due to occupational agents has not
previously been described.

Increased risk of occupational allergy in smokers working in a
platinum refinery

KM VENABLES, J STEVENS, AJ NUNN, RJ STEPHENS, NM FARRER,
M STEWART, EG HUGHES, Ai NEWMAN TAYLOR Cardiothoracic
Institute, London, and Johnson Maithey PLC Platinum
salts cause asthma, rhinitis, and urticaria. At a UK platinum
refinery, medical examinations are performed when workers
join and regularly during employment. Since 1973, skin prick
tests have been carried out with common allergens and with
platinum salts. Atopy is defined as a weal of diameter 2 mm
or more to common allergens. A cohort of 91 workers joined
the refinery in 1973-4 and a previous analysis suggested that
atopy predisposes to allergy to platinum salts (Dally et al,
ARRD 1980;121:A230). Several recent cross sectional
surveys suggest that smoking is a risk factor for occupational

Proceedings
allergy, so we have now abstracted additional information on
smoking from refinery records. At joining, 29 workers were
atopic and 57 were current smokers. The cohort was followed
until April 1980, when 81 had left. During follow up the
records indicated either lower respiratory tract symptoms or
a diagnosis of occupational allergy in 51. In skin tests 26
developed a weal from platinum salts and all had symptoms,
though not necessarily developing at the same time as the
skin weal. Cox regression analyses were used to identify
factors present at the start of exposure which predicted
subsequent (a) leaving, (b) symptoms and (c) skin weal from
platinum salts. Smoking was a significant predictor of all
three outcome variables. Atopy was a secondary significant
predictor for skin weal from platinum salts. This is the first
prospective study to confirm that smoking increases the risk
of occupational allergy. The finding has important implica-
tions for preventive strategies.

Dust exposure, symptoms, lung function, and immunological
reactivity in UK bakers

KM VENABLES, AW MUSK, B CROOK, A NUNN, R HAWKINS,
G CROOK, BJ GRANEEK, RD TEE, NM FARRER, D JOHNSON,
DJ GORDON, JH DARBYSHIRE, AJ NEWMAN TAYLOR Cardio-
thoracic Institute, London, and Rothamsted Experimental
Station, Harpenden, Herts In 1986, 279 of 318 (88%)
bakery workers took part in a cross sectional survey. Jobs
were ranked from 0 to 10 by assumed dustiness. This
correlated well with total dust measured in 79 personal
samples, which ranged from 0 to 37 6 mg/m3, nine being over
10 mg/m3. A self completed questionnaire noted chronic
bronchitis (phlegm for three months/year), chest symptoms
(tightness, wheeze, dyspnoea), and nasal symptoms and if
chest or nasal symptoms were work related (improved during
holidays or days off). FEV, and FVC were measured
(Vitalograph) and bronchial reactivity to methacholine. Skin
prick tests were done with three common allergens and 11
allergens potentially in bakery dust, including mites and
moulds. Atopy was defined as a weal of at least 2 mm
diameter from common allergens. Serum was tested in
radioallergosorbent tests with bakery allergens. In 234
regularly exposed workers, symptoms, lung function and
immunological reactivity were related to either current or
past dust exposure. For example, work related chest symp-
toms were reported by 8% of 60 with current low exposure,
12% of 104 with medium exposure, and 17% of 70 with high
exposure; the corresponding figures for work related nasal
symptoms were 5%, 20%, and 30%. These relationships with
exposure were confirmed by logistic regression analyses,
which showed that an exposure variable was the major
significant factor for most response variables studied, with
some exceptions for example, skin weals to bakery aller-
gens, where exposure was significant but secondary to atopy.
Thus in a modern UK bakery there was high dust exposure,
varying with type of job, and measures of respiratory ill
health were associated with exposure.
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