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RESPIRATORY DISEASE: AN INDUSTRIAL HAZARD.*

A. T. DOIG, M.D., D.P.H,
H.M. Medic«! Inspector of Factories.

Until comparatively recently, the term respiratory dust disease was 
commonly thought of as comprising little more than the two well known 
diseases, silicosis and asbestosis. In the last decade, however, there has 
been a general appreciation of the fact that the field is very considerably 
wider. Dusts in industry may be classed quite simply in accordance 
with their origin, animal, vegetable or mineral. Their actions however 
are much more varied and complex. Animal dusts are generally in­
nocuous ; occasionally they may cause sensitization effects, and they 
may also carry infection. Vegetable dusts too are usually of low patho­
genicity but they are more liable than animal dusts to cause pulmonary 
trouble. They may produce acute sensitization effects, or acute or semi­
acute lung irritation and lung infection, or chronic broncho-pulmonary 
disease. Mineral dusts are the most important group as regards industrial 
respiratory disease. Some of them are locally caustic, producing irritation 
of the upper respiratory tract even to ulceration and perforation of the 
nasal septum ; others irritate the bronchi or the lung parenchyma pro­
ducing atypical forms of pneumonia, and some have long term effects 
resulting in chronic changes in the lungs—diffuse in the case of asbestos, 
focal in the case of silica. Some have a carcinogenic action, some produce 
granulomata, and others appear to be able to lie quite inertly for long 
periods in the lung tissues without producing any permanent reaction 
by the tissues.

MINERAL DUSTS. ■

The Pneumoconioses. Pneumoconiosis means ‘ dust in the lungs ' and 
does not necessarily imply either organic lung change or disability. A 
distinction might be drawn between the fibrosis-producing dusts and the

* Rased on a lecture delivered to the Royal Medico-Cliinirgical Society of Glasgow 
on 25tli February, 104f).
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diminish its activity in the lungs and this has been found to be so. Kettle 
in 1932 found that particles of silica which were coated with fine iron 
particles became relatively inert, and later in Canada in 1937 Denny, 
Robson and Irwin showed that this property of diminishing the solubility 
and therefore the activity of silica was held by finely divided metallic 
aluminium. In their experiments they showed that even the admixture 
of 1% of aluminium in quartz prevented the formation of nodular fibrosis 
in the lungs of experimental animals. This work has been confiimed by 
other investigators and it is now generally accepted that in animals at 
least, finely powdered aluminium (or aluminium hydroxide) has a very- 
marked action in reducing toxicity. Naturally trials have been made in 
nlen—both in normal men who are exposed to a silica risk, to try to 
prevent silicosis, and in sufferers from silicosis in order to try to alleviate 
the condition. It will be readily understood that, in regard to a disease 
which may take 20 years or so to develop a similar period or longer may 
be required to ascertain the value of any preventive measure. Controlled 
trials are beirg made in this country and abroad but it is too early to 
speak of results.

The introduction of aluminium dust in treatment was followed by a wave 
of enthusiasm—based entirely on the patient’s own story of subjective 
improvement. At present, this wave of enthusiasm seems to be abating 
somewhat. It seems rather a strain on the imagination to picture the 
resolution of fibrotic nodules and emphysema by the inhalation of more 
dust. Furthermore before advocating widespread use of the inhalation 
of aluminium in man it is necessary to ascertain that at least it will not 
do any harm—and about this there is no certainty. Experiments in 
animals have suggested that aluminium may favour the development of 
tuberculosis in the lungs, and several reports of lung damage from 
aluminium itself have been reported, e.g.. from Germany. Recently a 
tvpe of pneumoconiosis has been reported in certain furnace workers 
exposed to volatilized fumes of alumina (Shafer & Riddell, 1947). An 
unusual feature was a liability to spontaneous pneumothorax, although 
this had already been noted by some of the German workers (Goralewski, 
1940 & 1941 ; Goralewski & Jager, 1941 ; Jager & Jager, 1941 ; Jotten 
& Eickhoff, 1942).

A further interesting observation about aluminium was made recently 
by Meiklejohn and Jones (1948). Pottery used to be bedded in powdered 
flint during its firing but this dangerous practice has now been prohibited 
by law. Meiklejohn and Jones report having examined 52 workmen who 
had used flint foi many years and thereafter alumina also for several 
years. Although the amount of alumina that these men inhaled daily 
was much greater than could possibly be inhaled by existing methods of 
aluminium treatment, not only did known cases of silicosis advance 
hut new cases occurred. This does not of course condemn aluminium
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. appearance in abnormal radiographs 
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.idition was subsequently made com- 
■lnjjensation Act, 1943, which defined 
lungs dv» to silica dust, asbestos dust, 
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cat increase in the certification rates. 
Scheme, 749 miners were certified as 
silicosis in South Wales. In 1944 the 
; in 1946 nearly 3,598—a total of over 

•reciation of these figures can onlv be

obtained by comparison with the rest of the country (Fletcher, 1948). 
The total number of cases in South Wales is approximately 7 times that 
of the rest of Great Britain. As there are about 0 times more miners in 
the rest of Great'Britain, this means that the incidence is more than 
40 times greater in South Wales.

Focal Emphysema. There have been considerable advances in our 
knowledge of the effects of coal-dust in the lungs, due mainly to the 
work of Gough and his co-workeis in Cardiff (Gough, 1947 , Heppleston, 
1947, etc.). They have shown that the essential lesion in the pneumo­
coniosis of coal workers is quite different from that of silicosis. In both 
diseases the dust has a focal deposition, mainly in the lymphoid tissue 
about the bifurcation of the respiratory bronchioles. In silicosis fibrous 
tissue is laid down in excess of that required for simple shutting off the 
dust aggregation from the rest of the lung, and it has a characteristic 
whorled appearance. In early pneumoconiosis of miners examination 
shows merely deposition of dust in these lymphatic aggregations, without 
tissue change even in cases showing x-ray reticulation. Later a little 
fibrous tissue is laid down, and the nodule retracts slightly ; the fibrous 
tissue is not, however, obviously excessive and is not whorled. It may 
be said that this is merely a difference in degree depending upon the 
amount of silica in the dust inhaled. However, accompanying this slight 
retraction there occurs a well marked emphysema in the air cells im­
mediately adjacent to the nodule thus forming a focal emplnsema 
throughout the lung. This is a fundamental difference, for emphysema, 
for some reason that we do not know, is a relatively minor change in 
relation to the silicotic nodule while it is the most striking lesion in 
relation to the coal nodule. Curiously also it does not seem proportionate 
to the degree of fibrosis.

A further change one meets with usually in more advanced stages of 
both silicosis and miner's pneumoconiosis is called massive fibrosis. The 
x-ray picture is striking and to some extent typical. At first the shadows 
appear to be formed by a coalescence of the typical granular mottling 
of the generalized dust lesion, later they form compact homogeneous . 
masses—usually apical or subapical but sometimes in the mid zones, and 
usually more or less symmetrical. The nature of this change is not 
understood and is the subject of considerable controversy. Is it due to 
increasing fibrosis drawing the collections of dust nodules closer together ; 
or is it due to infection? Fletcher and others appear at the moment to 
favour the infection theory. Their evidence appears to me no more than 
suggestive—briefly—increased sedimentation rate in cases of massive 
fibrosis, higher in the more progressive cases ; in later stages, temperature 
and rapid deterioration ; and the association with tuberculosis which 
though its presence cannot often be proved during life is not infrequently 
found at death. One has also to remember that some workers, notably
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and their colleagues descrilie the i>ost-niortem appearances in detail in !i cases 
followed up to death. Ill the first 4 there was absolutely no fibrosis. Ill the last 
case (Harding, 1944) there was a minimal amount of fibrosis of the ' reticulation ' 
type—not at all like that produced by silica. Harding thinks that in this case 
individual susceptibility may have been of importance, but there is always the 
]x>ssihility that the iron dust at some period of the man's long working life—over 
40 years—may not have been pure and may have contained silica or other fibrosis 
producing constituent.

3. Statistical. The Registrar-General in his Occupational Mortality Supplement 
shows that in 1931 in the group of welders and burners, numbering 11,542 in England 
and Wales, there were only 123 deaths compared with 1G1 expected on the basis 
if age-rates of all males I'nfortun.'.tely no more recent figures are available. I 
have, however, collected from various factories information rega'ding the sickness 
absence of welders in relation to other workers and find that welders arc favourably 
placed compared with other groups, not only for total sickness, but also for res­
piratory illnesses I have been asked to consider these figures as confidential and 
therefore unfortunately they cannot he reproduced here.

Collcn ct al (1944) give reliable evidence about pneumonia in welders 
ill an analysis of the sickness rates of the 90,000 workers in the Kaiser 
Richmond shipyards in America. They found that there was no increased incidence 
lit welders. Coilcn, in a later article (¡947) confirms his earlier findings saying that 
the annual incidence, death rates and case fatality rates for welders were similar 
to all other shipyard workers, and that the cases were similar in severity, required 
the same number of days for treatment and showed no difference in the incidence 
of complications.

4. Radiological. The presence of pulmonary fibrosis in and around dust 
aggregations cannot be diagnosed from an examination of single x-ray film s; the 
film of a welder may be indistinguishable from that of a sandblaster with silicosis 
or a miner with pneumoconiosis. However, the x-ray changes in silicosis, asbestosis, 
and pneumoconiosis arc permanent; if they change nt all it is in the direction of 
progression, ami this is common. McLaughlin and I, however, recently described 
two of our original welders whose x-ray appe.ar.inces have changed for the better 
iDoig & McLaughlin, 194S). Wc showed that one man. who showed definite x-ray 
changes of the dust inhalation type in 1934, and who ceased welding on being told 
of these changes, now has an x-ray picture within normal limits. The pneumoconiosis 
has resolved, and no one could guess at its previous existence. The other man 
who had marked changes in 1933. and who continued to work as a welder, became 
a welding instructor in 1940, with consequent great diminution in his exposure to 
fume; his x-ray film now shows partial clearing of the abnormal shadows.

Other dusts which are considered on present evidence to be inert include tin. 
calcium, and barium, but much more knowledge is required before we can be sure 
that this is so. Tin is much more radio-opaque than iron, therefore deposits of tin 
in the lungs cause particularly dense shadows. PendergTass & Pryde (1948) show 
an x-ray film of this type, discovered on routine examination, the subject being a 
man aged 45 years who had bagged tin oxide far 13 years. There was no disability.

Pneumonitis. Some dusts, both inoiganic and organic, produce in­
flammatory changes. Chronic manganese poisoning is not a respiratory 
disease and is outivith the scope of this review. Since 1921, however, a 
relation between manganese and pneumonia has been suspected and 
numerous reports supporting this have appeared in the literature 
especially from the continent. For instance the installation of a manganese 
smelting factory at the village of Sauda in Norway was followed by a 
tenfold increase in the mortality rate for pneumonia, and similar reports 
have been made in regard to workers in German factories, and also 
miners of the ore. In this country there are few reports in regard to 
smelting but IJoyd Davies in 194C showed that a group of men in a 
chemical works who were exposed to oxides of manganese existing as
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¡me particles in the air of the workroom had,  between 19TS and 1946 a 
pneumonia rate 20 to 90 t imes t ha t  of other  workers of the factory The 
cases usually resolved w ithout  leaving any residual disability but  conijjared 
with non-industrial  pneumonia resolution was slower and less influenced 
by sulphonamides.

Some of the newer metals are also capable of causing pneumonitis 
One of the most important  of these is beryllium Beryll ium has recentlv 
assumed a place of considerable importance in industry Some of its 
alloys have part icularly valuable properties In most cases the onset of 
the respiratory trouble is insidious and may be preceded b\ upner 
n spiratory t ract  irritation , thereafter  there cough., sputum - ,mctime- 
blood streaked,  substcrnal pain and fewer X ra\ shows diffuse h a / m c "  
of both, lungs with irregular huffy areas of infiltration and necropsies m 
fatal cases have re\ ealed a diffuse pulmonary oedema with, has:, orrhagr.  
extravasat ion and many plasma cells but  a re l apse  ab'cncc- of p oN - 
morphorruclears.

D<Lr id I ’iY:ni:oi:iin Cadmium. O'liiiu;;:, and au ad :um mj i  also 
produce chemical pneumonia when these compounds are inhaled as fine 
■dust or fume, but  before leasing beryllium ment ion should be made of 
another  and most interesting condition which is caused In it The 
pneumoni t is  already referred to is acute,  coming on d u r i n g  the pat ient ' s 
employment  A delayed pulmonary condition has also been d e s c r i be d  

coming on up to 6 years after exposure The use of be milium in Britain 
has lagged behind its use in .America owing P the- war and s i  far ordv 
one case of this type of beryllium reaction r.as bum, de-wibed in thus 
country (Agate, 1948) but  there ha \ e  been several in America since 1999 
Symptoms are mainly loss of weight, marked dvspnoea,  and cough. 
X-ray changes are variable but  usually consist of granulari tv , reticulation 
and sometimes riodulation The most interest,ng point is t ha t  these c as e s  

are indist inguishable from sarcoidosis, and rna.m are d:..g:io-ed as such.
It  , a c n . .  be said tha t  beryllium is a cause cf saremdos.s but  the two 
oi sc uses are certainly very similar and to distinguish them niav be 
impossible, especially as the pulmonary condm.on ma\  be associated with 
skin changes I he late Leroy Gardner  reported in 1946 t ha t  lie had m 
his files some 100 cases of sarcoidosis of which 60 were known to have 
some exposure to beryllium Certain it is t ha t  this lesion produced b\ 
beryllium is not a t rue pneumoconiosis,  for the lung changes consist of 
granulomata,  and must  be regarded as only par t  of a general pathological 
condition with granulomata in the liver, the spleen and sometimes m 
the lymph glands

L:i>:g Cancer The best known example of the relationship of carcinoma 
c. i..c -a..g to occupational dust  exposure is perhaps t ha t  of the 
Schneeberg miners where cobalt in the form of the arsenide is mined
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(»eherall\ speaking vegetable dusts are of fur less importance than 

mineral dusts.  Nevertheless the subject  has so far been very largely 
neglected and their  effects underrated.  Wc know th a t  the vegetable 
dusts cause several fairly well-defined types of respiratory disease, but  
how they are caused is obscure. There are several possibilities The first 
and most obvious one is t ha t  the noxious agent  is the vegetable mat te r  
itself some protein, alkaloid, or other const i tuent  which is i m t a n t  or 
otherwise toxic to the bronchial or pulmonaiy tissue. Impuii t ies must 
abo be considered, for example silica Every  sample o! vegetable dust— 
whether it is of cotton,  flax, grass seed, 6 .ain, etc , contains some silica 
derived from the soil on which the crop was grown —but gvuerallv it is 
not held tha t  the small amount  of silica present —usuallv about  2% or 
lc'"o ^  likely to be harmful,  part icularly as much of it exists as fairlv 
coarse g.ams,  I hen biological contaminant s  must  receive much at tent ion,  
for almost every sample of vegetable dust  of any kind contains a ven  
high bacterial and mvcelial flora Some of these are known to be patho- 
gemc and there is certainly evidence t ha t  some of the diseases due to 
vegetable dusts are due to bacteria or fungi I t  is also possible t ha t  the 
bacteria or fungi, though non-pathogemc m themselves,  may by their 
digestive action on the cellulose or othei const i tuent  ot the vegetable 
ma t te r  produce toxic substances Last ly some of the condit ions are 
almost  certainly produced In allergens

M i l l  l 7f:cr This is an acute,  transient  and usuallv slight illness occurring 
m new workers in dustv processes I t  usually comes on after  1 or 2 dav s 
m the null, lasts a few davs and does not reappear ; one at t ack  confers 
immunity.  Often the symptoms are not sufficiently severe to occasion 
absence from work They usually take the form of a chill with pvrexia 
headache, malaise and tiredness, am! ' w-glv -he--  may be icspiratory 
svmptoms,  such as sneering, cough d n n e s s  of the throat  This 
curious little acute illness occurs in new workers exposed to a wide 
variety of vegetable dusts and goes under  a vane tv  of names — e.g.. 
' comber s  feve r '  in hemp mills, ' co t t o n  co l d '  in cot ton mills, ' m a l t  
fever in mal t  workers Under  present day conditions it is likelv tha t  
null fever rs less pronounced than O r m e r h , nevertheless in flax mills the 
condition is still quite well known. I t  is sometimes said t ha t  all new 
ernp.oyees get it but  this seems an exaggerat ion ; probablv the svmptoms 
are experienced by 25 - 50% of new workers. ' ‘ '

, T hc quite unknown Various suggestions made include the
ac^on Ol a foreign protein, histamine,  bacterial endotoxin,  allergy but  
there is no proof. '

Iuncsscs due to Fungi and Ba:Una  The definition of the role played bv 
• ungi and bacteria cr  their toxins is a very difficult mat ter .  Obviously

the finding of particular fungi tl . 
of little value in defining the rmi 
the illness. However,  there is ,. 
because they occur in small epulc" 
vegetable mat ter  and run a tvyc. .  
fungi or bacteria
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described in America,  and n: t 
described 13 cases with cecrop- ’ 
are again those of an acute or 
pneumonia,  arising after an t \ t o  
al though I have personal k-no.l ' .c.  
week's work in the factory .%. 
disease s due to fungi, be t  t! e - ­
include the suggestion that  the v 
swells v ith the bronchial secret,o , 
which become infected, .v -.other
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Kuji:Iiart and Camimta (I04S) in America A tha t  the diswmc is due tn 
the endotoxin of Aeruhactcr cloacae.

Similar illnesses occur in connect ion with the handling of other 
\ egetablo materials known to be contaminated with moulds or bacteria 
and A cloacae is strongly suspected of being the cause of at  least one of

' ere  respiratory symptoms Thcv rc 
• di them experimental  animals nere 
: ‘Jus  hm.-grade cotton and n d i j ;  
1 i i c - . i o i c  cultures

' /< h.l. ij  /■'(•; t r T h i s  t e .  m wa -  

■ < f \ I  r -  b e f o r e  h i m  h e d  des,  

■ ■■ m i ' t o m s  o n  M o n d a x s  I t  - c o n i '  

‘ ’d t  t f‘ i t  o c c u r s  m  wor ke r - -  
• 'Mel ( A n o  n c e h m a t i z a t i o r  

g e t  p r o g r e s s i v e l y  w o r s e

lion of a im-

noma <

• alter
t a k e -

in r r v  
nbed an aggruma 
to be yuite ciiiTere: 

narn \ u r n ’ c \po-u
r ) ! a c e ti

o n  r e t u r n  t o  w o r k  a f t e r  a n  a b s e n c e ,  u s u a l h  coi  w ■ s t  o f  

o f  c o u g h ,  w i t h  c h e s t  t i g h t n e s s  o r  a c t u a l  b r s u t h ' e -  

m p t o n i s  a r e  c o n f i n e d  t o  M o n d a \ . w i t h  t h e  r e , t  o f  

( r a e l lially , h o u e v e , ,  t h e  c o n d i t i o n  t e n d s  t o  p e m i s t  

‘ p r e a d  o v e r  t h e  e n s u i n g  d a y s ,  u n t i l  u l t i m a t e b  t h e  u o r k e r ,  m a \  b e  f o r ce d  

t o  g i v e  u p  w o r k  w i t h  c o n s t a n t  b i o n c h i t i s ,  d y s p n o e a  a n d  a s t h m a t i c  

w ¡ f e e z i n g  I m p r o v e m e n t  m a y  b e  e x p e c t e d  m  t h e  e a r l y  dam-,  o n  g i w n g  u p  

w o r k  b u t  u l t ’m a t e l y  t h e  c o n d i t i o n  b e c o m e s  p e r m a n e n t ,  a n d  in  c o t t o n  
w o r k e r s  t h e  c o n d i t i o n  is s p o k e n  o f  a s  b v s s m o s i s

r / y ;-  Rcsfimilory D o o o c  Chrome bicnch t.s has been reported in 
"  ' Kl-r-' exposed to piactica.ll; ewery kind of \egetable  dust  — from tho-e 

used in enormous quanti t ies like gram, cotton,  flour, flax, hemp and 
• milt to those used in comparand eh small quanti t ies as tobacco, and 
ec en tea f he  proving of an etiological relationship between tlie disease 
ami the dust  is again often a mat te r  of difficulty, as the disease pmduced 
differs very little from the chronic bronchitis, often with superimposed 
asthma,  which may occur in the general populat ion.  Unlike the pneu­
moconiosis produced by most of the mineral dusts,  the condition lias 
neither characteristic x-ray findings nor typical post -mortem changes, 
i he proving of a relationship is largely a statistical mat te r  of proving 
tua t  a certain occupation is associated with a mortal i ty significantly in 
excess cf the standardized mortal i ty rates for the disease, and unless’ the 
o 'cupat i on  is precisely defined, the excess mortal i ty may net  be evident.

For e \ a m p b ‘, many occupatio: ' - m 
placed regarding standardized i :o 
Cotton weasers in the Registrar ' «•. 
of 94, and for 10JI - 22, bb The r. 
and for blovs loom workers are ! o\ 
Tt appears tha t  chronic iespiratoi\

bv Neal and his co- occupations is less than it was in fa

be ar. acute infection introduction of impro\  ed rr et!:od-> <>:

ros trat  ion, b ut there of appliance s for intercept

\ Ml p tonn  in rumai,- a!-o be cans • of a: cratiorm iii t : _
d a \  i"h.A, ryrh y r .  to b • C V OO’he du-t

i c c ! ! - ! rev ' -  ' r ir . ' f-h ■\ 1 “ ■ m ■-..•I • ' ,v to ; ; a . v ',, * r 11 c -
y b_ tilbe rm:e;;;be red on : o! • .

The be s' know . of t.be chror - '
cm it/ but : : me ro d mt -  w b\ - mo-i-, met ” ,t
110 : of :e-; eratom ' Although t: e sr m; trj" '  a: '  V ’ '  '

foni in:!! ewerm ! c  ̂a m m a t ’O' do ” 0. 0 ,4 l ! ' O' t ; '■
r e , imt ¡n Ik ; mnei- , frequently w : t h a Undr ;C> to .>
CO ¡itimi tc UtiN tO ! a 11 o • , t i’e conditio m t ake1: ’ ’ ' 1 y  ’

histories is leemec. to be c■ ; p : c ■ <• rd :
. wr b f i r l  b- c a h , o r ! const i tuted Medica 1 Bmrd t o c ■' c '
MU1 1 ( „ ,, ,, , „ rat ion | origin Con 1 ‘ '  U “■0 " ' V a - - -0 • '
MU. - At h -t th(. ' to worker- \ ; th 2 1 \ e a : - ' e \  ̂  - k w • 1
:.c* w- h Air ’> free ; b\ - T ' a i j  ft real  t! .e ci'.a'Me - ^ f k ’ '
Ui. A. Tuwda \ and j do not -d o” an\  ft-at v e  w

occurs ¡r 
t ;c > 11 e

IsCo 
and ob\ :

’ A-thma,  vi’C's-m 
mb) due to ah: rg\

' for c \ a m r ’
k i n d s  o f  w o ~ d  I n  n : o - t  n o t  :■ t

I 1 u. e pc s crn l l v  tr.cur,  in < O'"
h> pt rscr.b t o e  as* hm i ' as oppoy.  d tn t ' -
nccurnrc  s.m ecus!; in ficM r\ N ,l
outbreaks were due to t!.e s twe w ■ 1 —''
] 1a\  e not  found an\  references in t lv ..t : 
firm engaged n shipbui lding used some . : 1 
mine came acioss  two cases in the m m  '
I saw one of tt ese men — the other ha\  'm; J 
was quite con<lusi \e  as to this wood >«wr g • 
He ment ioned that even the smell  cf t ’ e \ >• 
upset  him wi tnout  there neccss inlv b - m ;  
from sl ight V  tacks .and m.nrc or less c a m 1’ . 
wood being stacked m his work ^hed V 
immediate!;  d sappe.ircd I also e \ ~ m  md  
of 2 more cases in former emplov ecs the \ 'ts^

At a no t h e ' f. rm of u ood w orkc rs ) u  
kilns I found s cases cf as thma due * - t . 
a former employee,  at h;s h.ome Th.e 1 .tt- r 
l r>jj when this wood was f r s t  used tl v ■

®!
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"dl l  till; HU- of this wood,  usunIK liy one of Ids fi llow - w orki  rs for he nf ixtd to 
hmdl c  it himself Since Ins retirement \ ears a - o  lie h i s  l u d  i n  further attacks  

I l i s i e  known nf other types  of a l l m p c  reaction <iuc to this wood One n u n  
suffered from such intense fel l ing of iiausisi when it was worked that lie was prepared 
to f l u  up his cmplos ment  rather than he exposed ap.-in At  anot lur  factory an 
oflicc employee  who frequently l u d  to pass through the woodworking sliop suffered 
when Western red cedar was used,  from sneez'ng attacks  so i inle-nt and prolonged 
as to result in exhaust ion.  This  man has remained fit and well  during and after the 
war icars  s ince leasing the factory

Such reactions raise many  quest ions and there is as yet  i ns uf f i c i e nt  

information to answer them al though fur ther  enquiries are proceeding 
One interest ing feature, however,  is t i iat  al though Lehman and other 
workers refer to wood dust  as sharp pomted and oi murage  sue  10 
microns, several «aniples collected in the saw null where the as thma ca«t> 
occurred showed a very high count of -r.iall round particles down to 
sonic tiling like , '(l micron, and of acerage size about  I - _> microns

AMMAI.  IH'STS

\ imnal  clu-ds aie much lev , injurious than either ccget.d h- or mineral 
d w t s  Occasionally they may carry infections,  the sorting of wool com 
taming anthr ax spores may give rise to a piieuiiion.e form of anthrax,  the 
so-called w ool-sorters disease Sensitization effects ha \ e aKo been described, 
for instance ‘ cough, tightness of the chest and fecerish at tacks ' ha\  e been 
recoicied in workers exposed to the dust  from feathers 'f!r.-dqc, | 0U )

S U M M A R Y
Dusts met with m industry may produce a web c. -rntc of r uc t i ons  

in the respiratory t ract  Mineral du-t s  may g n e  m e  to c u n m c o m o s i s  

sMiich exists m three mam forms, d i s t i n g u i s h e d ,  from the pathological 
viewpoint,  by tibrosis, or by focal emphysema,  or b\ an absence of am 
tissue reaction The fibrotic pneumoconioses exist in two main forms, 
one m which the fibrosis is dense and nodular,  as in siheo-n, the other in 
which the fibrosis is diffuse as in asbestosis Other  conditions resulting 
from the inhalation of mineral dusts include pneumonitis,  immediate or 
delayed, lung cancer, and, rarely, asthma

\  egetable dusts are in general l ess  irritant than mineral du, ts ,  but 
considerable fur ther research is required to eluci ' te their toxic poten­
tialities. Similar conditions, which may be grouped under  five main 
headings, mill fever, acute and subacute infections, Mondav fe\er,  
chrome bronchitis and emphysema,  and acute (allergic) asthma,  are 
caused by a large number  of the vegetable dusts Some of these, especially 
those in the chronic bronchitis and emphysema group,  have no features 
which distinguish ' them clinically or pathologically from similar non­
occupational illness.

Animal dusts comparatively raiely produce diseases of the respiratory 
tract ,  al though asthma or hay fever mav occur m sensit ive indi\ ¡duals and 
infections of the respiratory tract,  for example pulmonam anthrax,  mav 
be produced. ’ ’ ‘
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oni' of his follow-workers for he refused to 
"t 2 yours ago ho Iris hud 1 1 1 further attacks. 

IVrgic reaction duo to this wood. One man 
iso.i when it was worked that lie was prepared 
n ho exjxjsed again. At unothrr factory an 
pass through the woodworking shop suffered 

■in sneezing attacks so violent and prolonged 
'.is remained fit and well during and after the

ostions and there is as yet insufficient 
lugh further enquiries are proceeding.
. is that although Lehman and other 
-harp pointed and of average size 10 
in the sawmill where the asthma cases 

nnt of small round particles down to 
average size about 1 - 2 microns.

\L DUSTS
urious than either vegetable or mineral 
ry infections ; the sorting of wool con- 
i'e to a pneumonic form of anthrax, the 
itization effects have also been described, 
:e chest and feverish attacks ’ have been 
c dust from feathers (Bridge, 1934).

MMARY.
iay produce a wide variety of reactions 
dusts may give rise to pneumoconiosis 

-. distinguished, from the pathological 
il emphysema, or by an absence of any 
viimoconioses exist in two main forms, 
md nodular, as in silicosis, the other in 
asbestosis. Other conditions resulting 

u'ts include pneumonitis, immediate or 
asthma.

.1 less irritant than mineral dusts, but 
■-quired to elucidate their toxic poten- 
iiich may be grouped under five main 
I subacute infections, Monday fever, 
ma. and acute (allergic) asthma, are 
•getable dusts. Some of these, especially 
.<1 emphysema group, have no features 
■ or pathologically from similar non-

■uely produce diseases of the respiratory 
•r may occur in sensitive individuals and 
. for example pulmonary anthrax, may
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