
CHAPTER TIVO 

ASBESTOS 

N THE CHHEMISTRY OF THE DUST 

AND OF THE PULMONARY PATHOLOGY 

Tu e MAN i the street ashestos is a material which 
does not hun and is therelore used o advantage in such 
products as the veman’s protective clothing and the stand 
for the howsewile's iron. Tt is seldom recognised that as- 
hestos has over the Tast 100 years piayed a considerable 
and anareasing, though wnoburusive, part in the fife of 

the commuanity, 

Lo aomincral which has the unique property of occur- 
vinee wataradly as a fibre. Seams of ashbestos are found in 

paortcnlar ook formations tnomany parts of the world; 
the main deposits which are commercially worked lie in 
Canada, South Afvica, and the VUSSR, and 10 a lesser 

extent in Fwope, panticulinly Haly, "The snuncture of 
conmercial ashestos is that of a closely compacted hunch 

ob extremely hne aystalline hlaments lying paallel 1o one 

another. The Tenath ol cach iilkiment may vy brom a 

stnall fraction ol a centimetre to several centimenes, The 
operations by which the mineral s extacted from the 

mather vock closely follow conventional mining practices, 
med both undergromnd and opencast methods e used 
Phe tecatinent o the vone oclades cleaning and g i 
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Asbestoas 35 

ey apening process, so that the bagged asbestos fibve 
desputched trom the mines is ready for more rehned 

Processes at the numulacturmeg centves, 

\shestos appens i varviety ol natual forms (all of 
them hbvons) , andd cach has poiicalar properties. Chryso- 
tile on serpentine ashestos, a hydrated magnesium silicate 

contammeg small amonnts of ron and aluminimm, is com- 

mercially the most imporant vaviety of ashestos. Tt yields 
exaible Bilnments of up o 7.5 anin length, but more 
contonly of less than 575 a1t varies in colour from 
white to greyish green and is used Lagely in the mana- 

Lictme of ashestos textiles which give good heat resistance 
and ayesistance to attack by alkali chemicals, Most of this 
tvpe ol ashestos s associs ed with ultvabasic rock o 
ineons rock composed of fevromagnesinm silicates. Teis 

townd chiefly i the Thetford district of the Province of 
Ouchee e Canada, the Bazhenov area ol the Ural 

monntans e Ruawsia, and in Southern Rhodesia, A Joss 

mportant magnesivan containing ashestos which, like 

chnysotile, can be woven, is anthophyllite. Teis found in 

Scandinavia, is used as a shag producing coating lor weld- 
my rods and as associted with plewal calcihcation in the 

o being, 

Amasite, a forme of amphibole ashestos, on the other 
b, comtains more silica, a much Tnger proportion of 
non (mainly in the fenvonus or Jess oxidised state) , and 
much less magnesivm. Tis hibves are long, sometimes as 
much as twelve inches in fength, bhut they are brittde and 
have avelatively low tensile steengthe Teis used mainly in 
thermal msubladon materials. Another commercially im- 
portant type ol ashestos, aocidolite or “Blue,” has the 
nper it property of superior resistance to acid attack 
which makes it extremely useful i certain industyial 

apphications, such as acid vesistant pipe packings in chemi- 
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i1 Dudistrial ilmonary Diseases 

cal amstallations, Bodh these o contammng tovms ol as- 
Bestos Bave associed with them taces of the care 1NOLCN I 
polsesehe hydhoeanhon 501 benzpyrene in the [roportion 
ol S0 e 100 o bor cracidolite and 1O gg 100 0. for amo- 
stte oy nay explam the assocution of blue aoadolite 
vwith plemal G sonmetimes peritoncaly mesothelioma 
Fremolie and actinolite e tw less importnt types of 

ashestos which contaim ealcivm and a tace of ivon. They 
iy alsoscomtaon bhenzpyrene. "Then adustiial uses e 

ot however, mmportant: emolite is used in filiers and 
acnmohie o snengthen paper 

Piom the himan pornt ol view, chrysotile has heen the 
et nnportant of the several waomed forms of the mineral 
which as cenevally called “ashesuns.” In the QEOSS 1t ds 1 
the tonm ol Jone thin aeaated necdles which have the 
tnpentant propenty ol Hoating e the air like thistledown 

Phe wencral chemical fovmula is 3 Mo 25902110 an 
Ivivared magnesium silicon dioxide in which there may 
concties e non and almmimoom contaminants. Outside 

the hman respiratony et these hibres may be up to 
o dong, hut only o tew microns in diameter. They ae 

Broaeale. viand, and stape cleandy across their tansverse 
demmerers But the mineral ailso dleaves alimost Sponita 
neovshy e the plane ol the Jone axis ol ity molecules 
Henee the needle like tovm of irs particles, “The molecnles 
me bonmed ol chams of silicon dioside and maznesim 
which e comtedd with hydiosy ] wrtoups, and the Sponta 
neans cleavage s along this coatine 

Fhe chiysoule molecule can be considered 1o be com 
posed ol sheer ol hivdhosybated masiesiam silicane 
| o heheal tabes NMoveover, the election micro 
e s these tabes and e shows o they are mostly 

e n ot crenss section, althoush sonne Appean polygonal 

tobw contons aovather thicker one side. the onter 
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tihe averaging about 108 thick and the inner 70A. Fach 
tabe i o tahe” Tas velatvely Linge areas of cmpty space 

Both sl e and hetween the inner and the outer one, 
e both tahes of the anit appear o be partially filed 
withechovseatline or Tormiless material, Sometimes this taikes 
ot the appearanice of vacdid Bines which jom the ey to 
the ontar tabe (Fiome ) 

340 A 

cross sectian longitudinal section 

Poome 5 Simpliticd diggam ol elocnan micoaph of o single 
fom b Tt comsints ol ane tabe side the otles separated om 

1 by e plions material 

Hoan ashestos needle s straprped across, agnesian hy 
dhosade s fovmed an the hree end, o i aives an alkaline 
teactom o when it s l||,-'u'l] meoan muhraror, Nong the 
siles b the needle a sevies of chiemical veactions, il unde 
stood Bt vique i mdusiial prlmonay disease, ke 
phoce o dovm the ashestos “hodyTM e the lung, These 

Boies e abean S thacke el 70 Tong compaied with 
the dimensions of the naked needles of ashestos Iyine hee 
methe T which averase 500 e lenath and 05 
dimeter o shape they ave usually deseribed as “dumb 
hell buae olren they look either Tihe o chain o beads o 
vt b with heads ot both ends hese ashiostos bedies are 
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Tondustvial Pulmonary Divenses 

less haale and Tess vied than the naked needles which 

suzaests that a physico chemical change has occuned o 

the ashestos while s i the Tang, As it Lies in the tissues 

the needle gradually hecomes encapsulated with a clear 1 
substance which slowly becomes manifest alter about two 

months e the lane (Frgme ), 
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Fhis conting s Appears as glabales along the centre 
ol the needle which aives a chainol-heads appearance, 
Fhen the ends hecome siurounded with a thicker curved 

covarma which forms what the German workers pic- 
twesquely call a “hall,” ‘Uhe matevial from which this 
Thad 1S miade iy amphoteric, reacting with cither acid or 
dhaliz i aimves o positive bivvet veaction and it is dissolved 

by the poteolyne enzyme, teypsine The evidence, there- 
fores stionsly sugaests that the substanee which smrounds the ashestds needle o torm the body is a protein. Tndeed, 
a kind ol ashestos luuly has, in fact, been synthesized hy 
coating 4 needle with egg albumin. As the ashestos by 
hecennes alder, the needle in it centre becomes less notice- 
able and hinally disappens, No needles can be sceen which 
e shorter than 10p which suzaesty that they eventually 

A0 completely into solution. An ashestos needle count in 
the dang also suggests sradual solution. as the longer the 
Pavents survave aler last inluding ashestos, the smaller 
the min iprlmonay fibres appear to be (Figine 7). The 
whole ashestons hody eventwally hecomes seamented and 
taddial cracks Appenin the balbous younded ends, aned e 
bst nothing s lelt buae o string of dark grannles 
wWhich appen to he ivon oxide which s aradually ac 
cnulated i the protein envelope as it has hecome older. 
What, therelove, strted as g e synimetrical ashestos 
needle cneds as an opaque collection of amorphous iron 
Srannles The somee of 1his iron has yer to be traced 
Has e heen bieathed in along with the ashestos? Is i1 a 
maleculo contamimant, or has tocome hom the Blood 
Tacim fobun s Analysis of ashestos hodies which are hegin- 
e 1o dleve lop dark aranules shows that as much as 10 
Percent s on, 31 oper cent onganie, 6.9 per cent phos 
phorons pentoxide, and 16 per cent ashestos, Ihe protein 
P bz ol the ashestos needle may well minimise the 
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e 70 U heve coe o smaller mmber of Loge pavie les aned o greatn 
pomber o sondl in the Tungs the longer the paticnt survives 

Biokorcal Tamm which i does, as it has been shown that 
whereas mbhaded ashestos necdles produce a0 palmonary 
reaction i auinea pigs. ashestos hodies do not. But the 
honean seenthcmee of the animal work is not very clear 
hecanse of very different species’ reactions. “There may. 
however, be a physical as we 1oas o chemical actor in the 
production of the discase, since 1t has been shown that it 
s mene il ely 1o be |nm||||u| by long ashestos needles ol 
Between 20u and S0 than by those helow 204 
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Ashestos, on o materid associated with i, appears o he 
coramosennc, bt the chemistiy of this s by no omeans 
vot cleanr NMone and e cases of mesothehioma of the 

ploma o peritonewmn ave heing reported i cases of ashes 

tosis Sinnle nimoms bave been produced by the - 
plantiion of duses i aboratory animals, and particalnly 

the v Bue similne timoms ware also produced by the 

mjection ol sthicas "Fhe stgaestion that ashestos s assaci 
ated with an ovganic cucinogen of the 301 henzpyrene 

pe has Fen made and, indecd, such g componnd has 
been donnd i association with the aocidoline aype ol 

vhostes. it none with chnysottle ar sihea, This s a 

provetive fading, becruse brom o geological point ol view 
the temperatires and pressoves at which ashestos is foymed 
ke e mest andikely that an organic compound would 
RULARR AN 

THE CONSEFQUENTIAL CHEMISTRY 

he clomges mothe Tang substince i ashestosis hong 

comseguential changes i the chemstiy ol the prahmonny 

and blood wases. Becanse ol the sodibication o) the aross 

plivsical strncrare of the lang, there s aoreduced maximum 

vertibation aned vital capaenty, and owing o the micra 

scopic phissico chiemical clumges in the alveolar walls, the 

blood was havvier becomes less permeable and the passage 

of oxyaen from abveolus o capithny s impeded. Buar on 

the other hand, the passage of COL in the apposite diree 
tion s not obstrncred becanse this was s soovery muach 

more soluble than oxveen. The advinced case ol ashestosis 
tendds, tharelore, 1o be anosic, and increasingly soas 

exerene metiholises oxygen more quickly than it can he 

tansponted across the defective gashlood barvier. Experi 

mental work with cnbon monoxide supports the idea that 
the tanster of axyaen lrom alveolus o hlood s impeded. 
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$2 Industrial Pulmaonary Diseases 

Bt there s another Lactor quite as, il not more, inpor it 

than the diftusion defect. There ave aelatively large un- 

wrated parts of the Tung inthis discase through which 

Dlood Hows without becoming oxyzenated to mix with that 

which Tos, thus producing an oxygen satwration in the 

Bl s nmee Tess than 100 per cent, 

THERAPY 

Fhe fundamental thaapente approach o ashestosis 

shonld®he preventive, since it is i progressive disease for 
which there s no ellective curative therapy. The three 

mporiant clements in prevention are: 

(1) Regular estimations ol atmospherie ashestos at the 

ther with fibre counts and working positions, 1o @ 

length gvading, 

(2 Avmual vital and diftusion capacity measurements 
Cho Al Lirge size chest Xaay. 

Concestne heat fndove ol the vightsided type is the 

commonest altimate danger i this disease, and increasing 

breathlessiiess s the ot of its victims. A superadded acuee 

winter chest infection is hikely to push such o patient over 

the edae of his cirdiae veserve, so that he becomes an overt 

case ol heant Bilure. A highey than expected proportion 

ol the cases alsa develops cavcinoma or mesothelioni of 

the tune or plevva, Ashestosis is one of the pnetmoconioses 

which cany an additional visk ol this 

The thevapeutic steps in the developed case should 

therelore he as follows: Men with Novay evidence of the 

disease should be advised 1o take work which will not 

ental hither exposure. Indeed, from a strictly patho- 

losical pomt of view, they will alveady be rather advanced 

cases Constderation should be given to explaning to them 

e as they get older they wall gradaally bhecome shoreer 

i the wand, bhut probably tess quickly than it they ve- 
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taned e then dusty jobe The sinister Lact is heginning 
to emerae that this disease becomes pathologic ally estah. 
hshed betore there me ANy Warning signs o symptoms 

\ Loze chest Xoray shonld he taken annually to deteet 
1odeveloping ncaplasm Superimposed acute chest in- 
lections shauld be teated cither by hallamillion unirs 
obingecred peuicillin fom times o day o by one to thiee 
arammes ol tetacycline thiee times a day. The weatment 
ol the ultimare congestive cardiae failure: has nothing 
abont o which s specihic 1o ashestosis, 
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