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DUST IN THE CAUSATION OF OCCUPATIONAL DISEASE 511

of aluminum by physicians for therapeutic or prophylactic purposes, makes only
metallic aluminum available. Some investigators, notably Hannon,™ have reported
marked success in the treatment of patients with severe disability. However, when
purely objective criteria have been used to measure disability the results have been

" somewhat less striking. Gardner, Dworski, and Delahant™ have suggested that

variations in response to aluminum therapy may be due in part to the nature of the
dust that has caused the silicosis. They suggest that dust which is primarily free
silica may react with aluminum more readily than dust which contains high per-
centages of iron. The use of aluminum generally in industry for the therapy or
prophylaxis of silicosiz should be contemplated only with the utmost caution.

I. ASBESTOSIS

Asbestos is 2 hydrated magnesium silicate. More than 90 per cent of the raw
mineral used in this country and Great Britian is produced in the Canadian chryso-
tile mines. Asbestos 1s used in two general types of manufacturing processes. It may
be used either by itself or mixed with other insulating materials such as diatoma-
ceous earth for fireproofing, packing, or insulating; or it may be combined with
cotton and woven as a textile for fireproof and heat-resistant clothing and other
substunces. Lanza™ estimates that there are about 10,000 persons exposed to asbes-
tos in the United States. Most observers feel that the incidence of asbestosis in
American asbestos workers is quite low. Asbestosis has, however, been reported more
frequently in England and Canada.

Lanza, McConnell, and Fehnel* concluded from their study of asbestosis that:
Prolonged exposure to asbestos dust causes pulmonary fibrosis different from
that produced in silicosis and demonstrable by roentgenogram. Clinically it appears
to be milder than silicosis.

Definite cardiac enlargement frequently was found to be associated with
asbestosis.

A predisposition to tuberculosis, due to asbestos dust, was not indicated al-
though it was not known to what extent asbestosis may add te the mertality from
pneumonia and acute nontuberculous pulmonary infections.

Symptoms. The onset of asbestosis, as of silicosis, is slow although symptoms
are apt to be somewhat more marked than in silicosis. In silicosis there may be
marked x-ray findings with little complaint of symptoms, whereas the opposite is
likely to be the case in asbestosis. As in silicosis, dyspnea is the eardinal symptom.
Anorexia occurs frequently in advanced stages, and cyanosis and ciubbing of the
fingers are apt to appear with greater constancy in asbestosis.

Pathology. The fibrosis in asbestosis is diffuse and tends to predominate in the
basal portions of the lungs in contrast to the generalized nodular fibrosis of silicosis

2J, W, G. Haennon, Trans. Can. Inst. Mining Met., 48, 180 (1944).

" L. U. Gardner, M. Dworski, and A. B. Delahant, J. Ind. Hyg. Toxicol., 25, 211 (1944).

* A.J. Lanza, J. Am. Med. Assoc., 106, 368 (1936).
" A.J. Lanza, W. J. McConnell. and J. W. Fehnel, U'S. Pub. Ifcalth Repts., 58, 1 (1933)
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with o predonunanee i the upper portions of the lung Brouchieetasiz ad brouchio-
fertasis are frequent. especially in the more fibrous portions. Whereas ihe protifera-

Gon of fibrons Gesue s caused by chemieal aetion in silica exposure, i is nduoeed by
mechanival setion in asheatos exposures Candnert found that the ibrosia producing
charaeter of ssbestos could Le ahnost climinated by grinding the fibevs so that ne
particles more than 2 win length were present. s previously mentional, asbestoss
elas<itiod wmong the inert dusts.

Movroseopie Anctomy.  Johnstone™ deseribued the microscople appeaianee of
the Tunes somew hat as follows: in the early phases of the disease there is thickening
of the alveolar septa which results from fibrobliustic proliferation. The alveslar
spaces contain numerons phagoeytes. With progression of the dizcase fibrosis be-
comes more nurked; the alveolar structare graduadly dizappears, and i its place
there is now deniae fibrous tissue, The Tew abveolr that remain i the arva of ibroas
e Hined with low cuboidal epithelinm giving them au aloost glandular appearanee,

Seattered thioughout the lung in both the diseased and healthy pats are
spindle-shaped stractures deseribed fisst by MeDonald ™ These bodies are 20 to
100w in length and wre bulbous on one or hoth etids sa that they appenr chib- or
dumbbellhaped. They ave brownish in eolor, do not stain, and give a Pras-ka-blue
reaction Tor iron Sim=on™ has produced these hodies in guinea pigs by oupermenial
expostre o atmospliere conlaming asbestos. Lyneh™ conelides thut these “eadinas
Lodie<" sipniry exposire 1o ashestos dust bt do not necessanly indicate a-desto-+

N-Ray Eomanation. For ma execllent review of roentgenographic findling s m
botl stlicosis und ashestonds the veader might well refer to Pendergrass = Claometor-
i~tic differenves in the rocntgenographic findings in silicosts amd o Lesrasds e
tabulated bhelow:

LTI ST Silicosrs

Fibrosis dutuse (Ghn mav have grouad  Fibrosis nodulsr,
glass appearanee from pleurad tnvolve-
metit).

Frelings may be vither talderad ot une Padings chanactensticeally Bhaora)
lwteral

Lestons Lugely in the Toaer one hait or Lesions predomniately in the apper towa-
two thirds ot the laneg helds, thirdss of the hiog fields.

Faphysema woupper portion of lawg Fipliyvseama in lower portion of lung
tields. HMBES

Congrol. Prevention of ashestosis depends entively upon preventing expo:ure
to concentrations of Just sufliciently hizh to produce the characteristic reaction.

LT (;dl'llllkl', Lad Med. 9, 13 (1910).

B ROT Johnstone, Occuputeaet] Deseares, Sanader s, Philacdolpliaa, 1912

FSONeDonald, B Med T, 200005 (1927),

FYOW. Sunson, Bt Mod T, 1,835 <1923)

“Iv. M. Lyneh, Jodoe Med Aicoe 105, 1017 (i),

Y10P. Pendergiass, Ruoctogen-DRay Diagrasis i Sivoas and b ioed
Lancza, Silicosts and Asbestosis Oxiord Urav Pres s S0 w Yok, 100,
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DUST IN THE CAUSATION OF 0CCUPYVEIONAL DISLEASE ) old

‘Dirces=cn, DallaValle, Fdwards, Miller, ad Sayers™ have Touud evidenee to
mdieate that 5,000,000 particles per cubie Toot of air is o =atisfactory figare for the
maximum persizsible atmospherie coneentiation of ashestos to which workers may
be exposed. Definite permissible standards, however, have not boeen cstabdizhed.

VI, Dust Causing Minimal Fibrosis or No Fibrosis

Guidnar™ hees pointed onr ded any hnown inorganic dust other than ree silica

and the ashestos silieates wmay prodinee nonspecific dust reactions, as described on
page 486, N-ruy markings nuay be found in other conditions such as chronic infection
and hieart disease. Nuinterference with pulaonsry funetion or disalality is produced
by dust of this type and there is no intluence on susceptibility 1o tubereulosis,

A SHRICATES

MeCord P rom o number ol sourees, has compilod w hat of Uie commonly uzed
stheates, which is presented here:

Olrece = w magiestung silicate widely presentio alb basie tochs Many vacicins of ths stone
sre known

Calece s ioate naneststenom natae, but woeommaon prodiet o mda-toy, ooy be fonna at
it furnsecs and e production of ectnent snd Lvdeated himess Other sdieates of eadeium are
knovn

Wellr e wonme ~teade (ie)

Sod e siieate et} - the well-knovwn water-~oluble <ilieate, comnmanly callodd wator gliss
This is widels weed ioindi vy, notabv s a hller in soaps This is the only coveatalline sithieate of
sodinm, the athers bermg amorphags gliss ’

Ticocdite o e tam-cabeium silicate

At dos Gemnlite, aetinolite, \‘Ll')‘\n')\l\(‘. or contanthus, ol of whieh e c’i\r‘nli:ln)' RS
tesh sthentes .

Jodey manerhier Torvs of g ne e cadesim sihiente

Croedolete blue ashestos.”” Fois aosodium iron silicate,

Tulv —a hydvated maggnesinn sificate with extensive industiind appliention,

Nevtpodose - form of tude,

Agadete - vaniety of tade sesembling ssbestos, Toas wsed i the contmg of paper. and as s
puper fillern,

Vecrsderon abso valled sepnohite, TUs closely shin o 1ale

Serpentine- hyvdeated sitheate of nnggnesimn, Teis woconizon bbb stone

Sddlenccrate alaminime-containing siheate The sotree o numy stone tooks ol the stone tye

Topaz - w =emiprecions stone of sihieate origin Cherareadly it s an alimintan fluosibieate

Fuller's earth -w hydiated silici-uluminum compound, asocinted with ferrie oxide

Kaolin (bantinite) - many related silicates of mived constituency,

Clegs hydiated ahuminum silieates contaimng iron Pitanium, quartz aod i, we hikiely
to b present o elays.
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