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DUST IN THE CAUSATION OK 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 Delahant74 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 silicosis should be contemplated only with the utmost caution.

I. ASBESTOSIS
Asbestos is a hydrated magnesium silicate. More than 90 percent of the raw 

mineral used in this country and Great Britian is produced in the Canadian chryso- 
tile mines. Asbestos is used in two general types of manufacturing processes. I t  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 
substances. Lanza7-1 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 Fehnel76 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 to the mortality 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 cardinal symptom. 
Anorexia occurs frequently in advanced stages, and cyanosis and clubbing 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

:l J. \V. G. Hannon, Trans. Can. Inst. Mining Met., 43, ISO (1944)."L. U. Gardner, M. Dworski, and A. B. Delahant, J. Ind. Hyg. Toxicol., 2S, 211 (1944).
11 A. J. Lanza, J. Am. Med. Assoc., 106, 368 (1936).
"A. J. Lanza, IV. J. McConnell, and J. W. Fehnel, US. Pub. Health liep/s., 50, 1 (1935)
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witii ;i predominance m the upper portions 01 tin; 1 u 1 j¿i, bronchiectasis mid broncmo- 
leciu-is arc fiequont. e-peeially in the morn fibrous portions. Whereas the piuhtera- 
tion of tibrous ti-sur is caused by chemical action in silica exposure, n is induced by 
mechanical action in asbestos exposures ( Innlnei' , found that the lihro«is-piudm mu 
character of asbestos could be almost eliminated by grinding the libers so that no 
particles; moic than 2 /< in length were present. As previously mentioned, a-besin,  is 
clns-itied among the inert dusts;.

M  <i -ro-vrapit: Anatomy.  Johnstone7-1 described the, micro.scopie ap'peaiance. ot 
tiie luiiii.s somewliat as follows; in the early phases of the disease there is thickening 
of the alveolar septa which lesulls from fibroblastic pmlileration. The alveolar 
spaces contain numerous phagocytes.  With progression ot the di.~;ca~e fibrous be­
comes moic marked; the alveolar structure gradual!)' disappears, and in its place 
there is now dense fibrous tissue. The few alveoli that remain in the ar. a oi fibrous 
are line.I with low eiihoidal epithelium giving them an almost glandular appearance.

•Scat I n  ed thioughout. the lung in both the diseased and healthy patts are 
spindle-shaped .-Inictmv.s dcseiibed first. by Mcl lona ld . ;,J These bodie- are 2d to 
1(10 a in length and are bulbous on one or both ends so t int  they appear club- or 
dumbbell-shaped. They are brow nisli in color, do not. stain, and give a I Yus-ian-blue 
reaction for iron Simson-’0 has ¡imilueed these bodies in guinea pigs b\  experiment ni 
exposure to atmosphere containing asbestos. Lynch1'1 concludes that the-c "cuiioas  
b"die-” signify exposure to as|iestos dust but. do not necessarily indieaIe a -be-1 o-i«

A-Ray R laiainntum. For an' e.xeelleiit icview ot rocnl genographie findings in 
both silicu.-is and a.-bc-lo.ds the reader might well refer to l’endergras- 'J ( 'hai u ti r- 
i-tic differences in (he l oent genogra [ihie findings in silicu.-is and a b-'.ind- are 
tabulated lielow ;

V11n iboM Si]ir>)3)>

filmisi.« diffuse (tilm inav lue. c (pound 
glass appearance  irntn ¡if urei  m v o h e -  nciii ).

f i nd in gs  may  tic ei ihei luì »t ■ • ial or nue  
lai Cl at

[..■ sums la igeh ni ilio f .Aor  one liaii nr 
t u o  thi rds  oi iln: lung lu-ld«. 

l o n ph ys em a  In upper  ¡lorlion of him; fields.

I ' i luo-is  no.lular.

findings ohai .n.toi isl ioally lu l in i .dlao-ioas prednmiuau-ly in tlu: upper two- thirds of the. lung holds.
Kmplivs. ' ir. .a in lower pol l i na  ni lnr.g 

holds.

('murili, l ’revontion of asbeslosis depends entirei)' upon preventing expuutre 
to concentrations of dust .-ulhciently lùgli to produce the, characteristic, reaction.! ..  V>. (lardiloi , hr !  Mr, l  . 9, In (l 'jl ll). u ]i. T .  ,I oliasi one, Orcu/iilf eU.-i/ I h  ■ n'lisvs. ion;, I. h i  Fhiiadi lpl.i.i, 111 I.!

WS. Mc Do na l d ,  l i . it M ,  ,ì I . 2. lO'dA (lfl.;7).5' Y. \V. Simeon, lì, it. Mi 4 , / , I ,S S o  ¿l'.LiS)81 K. M. Lynch, ./. ;l/'f M< ./ .l.:*nT , 105, HM7 (i'/iti).
u Y  1*. IViulcigiaw-, "L‘ iM.'t.tgi‘n - lh iy  ) );d|g!:.)nV in ¿vhh.i-i. d Ik I \-l-t m-i in \ J 1 .dll/;l, Stlu'u.yts tit'll .1 \bi'st 1*1.iv Lie--. 7. w V v: k . 1 a
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1HJST IN' TUB CAUSATION OK 11< XT'I'Vi'IuN A1. J>l ,-ii: A.-ai: ;>i;{
1 heCsscu, D.tlhtVallo, Kdwanl.s, Miller, anil Sa31 • 1'.-;''’ have luuud evillenee t<j 

indicate that a.ODD,0(10 particles per ctihic loot oi air is a at ¡-fact ory linure for (lie 
maximum permissible al mosplierie eunrentrniiun of asbestos lu which workers may 
lie exposed. Definite permissible standards, however, have nut bicti t si a l lialxrd.

VI. Dua l  (aui.i i i iji  A l i n i i n a l  F ib ro s i s  or No I ¡bio.-ia
( laid tier'' ha - pointed mil lliat any known inm panic diet  othei l halt flee silica . 

¡mil tin.' asbestos silicates may produce nonspecific du.-.t reactlulls, as described on 
pace fSb. X-ray markings may I« 1 found in other  conditions Mich as chronic infection 
and heart di-ease. No  interference with pulmonary function or disability is produced 
by dust of this type and (here is no influence on MiM'ept d iili I v to label cnluM-c

A. S l U C A ' l ' I . S
McCord , ' 1 from a number of sources, has compiled a hsl of the commonly used 

silicates, which is piescnled here:
Oltv, /.<• -- a a n p a t  siim. si li r a l e  widely piv.-enl in all l .a-ir mr l . -  AI any \ a: n in •, el l ias Mono 

a n  luimtii
( \l!rt 1 :1 0  >..ln oh- lu ,Iir l ist ,  111 III 11:11 III c, lull a rulllllloll |il e. I a n  in' lint ,1-1 ’ y , Inn l In: iollllU at

l.iaM flu n an  - a ml 111 pi mil let  ion of r r me n t  ami h v d i a t r d  limes, (nl iei  si l i ral rs  of ral r iuin arc
V: 1111 v. a

H ii'.t n ' t ,  a 111 e Morale 'unit')
-S e/ >./•. (an /,:) - I lie u rll-knuv, n v. at. r-~t>1 u 1 it,■ -¡lira l c. e,uum, wly rail, ■ I iv.ili r r,la- ‘

T l . b  is u i. In I , u-ri l  in in. In 1 1  y . in.lalil v m  a liller ill snap-. Th i s  is ll.c only r. v. -1 a II lor s lhra i e  oi
sodium,  the a i luos  Prer.t  nmor plum-  gin--

Tn m •lih- a lo.iriii -i11in-i.; 1, iunl silii .Ur
.1-1., ins II rl ileli l r.  -irUllnlitc, r l . ryseulc.  nr alillalll 1 , 1 1 s, all ei ut i i i l i  all- i ■ s-niltially lung-III  s lum nllirali .-
./• n/e. -aiuc.hri  lul'tu ,if inapar-lui i i -ral r i i ini  s i l i ral r  
('iO' ".l.itiU- "l i lnc a- l i r s lns .” It is a sodium ¡run .silicalu.
7’uf, - a  In dri l led l i iagncsium silicate wi th extens ive i i idust i ial  appl icat iun.
■ No l/' .hint - a ful III uf lair.
Ai/.ii/h a var iety ul tale Ic-i-tiilihiiy a-br.slus. )l Is use, 1 M l ;i,e r e a t ing  of papei .  and as a 

paper  fillel .
Wi\ /ritthi also rai led sepiohle.  It is i hi-vly akin tu lair 

Si i |l•:l.l;l,l■ ■  l iy, lul led s lhra i e  uf iiiapiiesiiiiil. Ii is a rmnoaj i i  Ir i i idiuy m ,,!.,
Sdlm.i' .i .ih  ■ ahiminum-ri intai i i i i i e .siliralr T h e  s. i tuvr ul many  .stone mol-  el ll.c slum: age 
Ttipnz a senilpiceiuits .stone of .siliralr oi iglu ( ' hrmi ral ly  it. is an  a l umi nu m (luini l i ralc 
Fi-.Hcr's cuilh - a  l i yd ia ted  s i l i ra-ahini i i ium oonipotttul,  nssuciat i i l  with tunic  oxide 
Kao!in (L'tr.Hinih') -~many rcliitcil si l icates of mixed I ' lmsli tuuncy.
Cue/.s h y d i a t r d  alumimi in .silicates renl ai i img iron Tilai i i i im, c| iiurl/ and mi, a, m e  lile-ly 

lo be present  in clays.
'MV ( '  H i e ------ .1 M Del ia Vail,

f  A P- b l im it h  P o l! .  \  i 2-tI i.p.Ds)
■ J'. 1 I 'dw arU, I V, Mill, ■ a [ill l: 1;, S. .\ ,  ■


