CHAPTER T O

ASBESTOSIS
A THE CHEMISTRY OF THE DUST
AND OF THE PULMONARY PATHOLOGY

T-- e MAN i the street asbestos is a material which
does not i and s therelore used o advantage in such
products as the veman’s protective clothing and the stand
fov the housewile’s iron. Tt s seldom recognised that as-
Bestos has over the Tast 100 years played a considerable
and ancreasing, though unoburusive, part in the life of
the caommuanity,

e a mamerad which has the unique property of occur-
vivte rtaradly as a fibre. Seamns of ashestos are found in
prttenln rock formations in many parts of the world;
the san deposits which e conmmercially worked lie in
Canada, South Alfvicn, and the USSR, and 10 a lesser
extent i Fwope, paticulinly Taly, The souctme of
conuncrol ashestos s that of a closely compacted hunch
ob extremely hine arystadlme hlonents Iying pavallel 1o one
anotheor, "The lenoth ol cach ilonent may vy b a
stiall Braction ol a centimene to several centhmenes, The
opcrations by which the mineral s extvacted from the
mother vock closely follow conventional mining practices,
el both undergrommd and opencast methods are used,

Phe tecatioent ot thie wone anclades oleaning and o i

Asbestos: The Chemistry of the Dust and of the Pulmonary Pathology

ACL Doc 25339 - Page 1 of 11

r N e et

Published by AsbestosClaims.Law

asbestosclaims.law/library/25339/1


https://asbestosclaims.law/library/25339/1

DUST
THOLOGY

i material which
lvantage in such
ng and the stand
ognised that s
I a considerable
t in the life of

roperty ol occuy-
tos are found in
ts of the workd;
ly worked lie in

and to o lesser
he structime of
ampacted hunch
e parattel o one
may vy brom o
centimetves. he
tacted Ivom the
MENING practices,
cthaods arve nsed

ming and oo

Asbiestonas 35

weny opening process, so that the bagged ashestos fibve
despratched trom the mines is ready lor nore refared
processes at the namnbaciumg centves.

\shestos appens ina vaviety ol natmal forms (all of
tham hhwons)  and cach has poicaline properties. Chyyso-
tle o serpentine ashestos, o hydvated magnesivim silicate
comtarieg small omonnes of ron and alwminium, is com-
mcrcially the most imporcant variety of ashestos. Te yields
Hexibile Biloments ol up o 7.5 an in length, bhut amorve
rnm}nnuly ol Tess than 575 a1t vanies i colour from
white 1o greyish green and is used Lagely in the manu-
Lictie ol ashestos textiles which give good heat resistanee
aned vesistance to attack by alkali chemieals. Most of this
tvpe ol ashestos s associated  with ulirabasic rock o
icneons 1ock composed of ferromagnesinm silicates. To s
found chicfly i the Thetford district of the Provinee of
Ouehecin Canada, the Bazhenov area ol the Upal
ety i Rassia, and i Southern Rhaodesia. A Jess
mipoviant magnesitnn containing  ashestos which, like
dnysotile, can be woven, is anthophyllite. Tt is found in
Scandimavia, iy used as a shag producing coating for weld-
iy pods and is associated with plewal calcification in the
Boreran betne,

Amosite, a forme ol sunphibole asbestos, on the other
boond, contains more silica, a much Lager propovtion of
non (menanly in the ferrous or Jess oxidised state) , and
much less magnesiume Tis filnes are long, sometimes as
much as twelve inches in fength, but they are britde and
hoave aovelatively low tensile steengthe Teis used mainly in
thermal msulaton matevials, Another commercially im-
peatant type of ashestos, aocidolite or “Blue,” has the
ottt property of superior pesistance (o oacid attack
which makes i extremely usetul in certain industvial
apphications, suchoas acid vesistnt pipe packings in chemi-
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col mstallations. Bodh these ivon contiming fonms of as-
Bestos Bave associated with thom tnaces of the care TOLCTN
podseye e hiydvean b 801 benzpyrene i the Proportion
ol 0 e 100 a0 b crocidolite and 1O gg 100 ¢ for amo-
stte b los nay explam the assocton ol blue oocidohite
with plomal o sonmetimes peritonealy  mesathelioma
Fremolite and actmolite are two less nnportant types of
ashostos whieh contam calenmm and a tace of ivon, They
ey alsa contom benzpyiene. Their andustrial uses e

ot howevey, tuportant; tremolite s used e hilters and

4

Jelinohite o \llltl';lllt'll | erpren i
From the human peant ol view, chrysorile has heen the "
et nportant ol the several vamed fovms of the mineral ‘t
which s concrally called “ashestos. Tn the gross it is in 11
the lonm ol Yo thin acereaated necdles which have the !
tportnt pmoepevty ol Hoating me the an like thistledown !
Fhe woncral chemieal fovmula is 5 Mo 2510) 211 0Y— an |

Ivehared magnesiim silicons dioxide in which there mas

crmetines be on aed alvonmoon contuninants. Outside

PR S

e o vespivatony tact these fibres may e "p o
Come dongs bat onldy o tew microns in dimmeter. They are
Pvovede . vy, st cleandy across thenr transverse
chmmerers. But the voneral ilso dleaves alimost Speonta
neoushy e the phane ol the Tong axis ol s moleeules

Flenee the needle Tile bovim of i1s penticles, “The molecnles

e bonmed ol chams ol silicon dioxide and maenesiom N
which e contedh with hydrosy ) sroups, and the sponta ll
neans cleavase s alone thas coatime b
Phe chnysotle molecale can be considered to be COn- J
peosedd ol a0 sheer ol hivelvosylated pznesoem stlicaie
fovmed annoca hehical tabe. NMonveaover, the eleciion O
s toveals these tabes amd e shows e they are mostly
frenbo o crenss section, althene b s A |u-i‘.';ll1|l|
o botahe vombonns a vather thickey ane isickes. the onter
¢
- — -
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tuhe iveraging about A0 thick and the inner 708, Fach
taabe o tahe”™ has 1e latively Livze areas of cmpty space
Borh swithun i and bhetween the inner aud the onter one,
md both tabes of the unit appear 1o he partially Glled
with chesstadbine or formless naterial, Sometimes this tikes
ate the appearance of cadod Tines which Join e ey to
the onter tube (Frame 5)

crosy sectian fonqitudinal section

Foome S0 Simplhilicd disgeam of elecnon micromaph of o single

shaston b Tecomsists o one tahe iside the othes separated Tyom

b e plions maerial

e ashsesgos needle s sn.:[n[.ul ACtoss, s iesian hy
dioside s formed an e free end, and i gives an alkaline
e tiom when e s dipped e an mdsanor, Mong the
sicfes ol the needle a sevies ol chemical veactions, i e
stood Bt imigque e mdusiial pabmonany disease, tile
plhace 1o bove the ashestos “hody™ i the Il These
Bewlics e abomt S thie ke ol PO dong compared with
the dimensions ol the naked necdles ol ashestos Ty ee
methe T which averase 500 e Jength and 050 in
divmcter In shape they e vsially described as “duamb
el b abien they ook either ihe o chain ol beads o

tente b with heaes st both ends These ashiostos bodies ane
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less Dragale andd Tess vied than the naked needles which
steaests that o physico chemical change has occurred 1o
the ashestas while wois in the lang, As it Lies in the tissues
the needle gradually hecomes encapsulated with a clear
stthstanee whieh slowly becormes manmilest alter about 1wo

months e the Tune (Freue Gy,
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Fhis conting hrs appears as globales along the cenne
ol the needle which aives g chaineol-heacds appearance,
Fhen the ends become stnrounded with a thicker carve
coverma wihnehe forms what the German workers pic-
turesgquely el & “hall,” “Phe material from which this
Chad s e iy amphotevic, yeacting with ¢ither acid o
alhaliz it aives o posttive bivvet veaction ad it is dissolved
by the potealye enzyme, typsine The evidence, there-
e stronmly sigaests de the substanee which strounds
the ashestds needle to forvm the hody s a prratein. Tndeed,
a ki ol ashestos hody has, in Lact, been synthesized hy
conting a needle with eas albumin, As the ashestos hody
beeennes alder, the needle in s centre becomes less notice-
able and fally disappears. No needles can be seen which
e shoter than 10 which sugaests that they eventially
A0 completely into solution. An ashestos necedle count in
the Tang also suguests sradual solution, as the longer the
Pruents suvive alter ks inhading ashestos, the staller
the miapulmonary fibres appear to be (Figme 7). The
whole asbestos hody eventwally hecomes segmented and
tacdial cvachs appear in the halbous younded endds, and
bast nothing s lelt but o string of  dark  grannles
which appear o he ivon oxide which has gradually
crnnlbated by the protein eovelope as it has hecome older.,
What, thevelove, started as a clear synumetrical ashesios
needle coeds s an opaque collecton ol amorphous ivon
Qranules. T he sonee of this o has yer to be traeed,
s ot been breathed in along with the ashestos? s it a
molecubn contimnnt, or has it come hom the blood
hacmaogtolwn Vnalysis of ashestos badies which are hegin-
e ao develop dark arinudes shows it s much as 40
percent s on, S5 oper cent organic, 6.0 {er cent phos
phorons pentoxide, and 1.6 per cent ashestos, The protein

P basines ol the ashestos needle may well mwimonse the
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Foonne 70 D herve wore o sueller momber of Loinge pavtiedes and o greato

pvimher ol sl i e Tunes the longer the PAtiCn survies,

Biodessical Tamm which i does, as it has been shown that
whoreas mbhaled ashestos needles |nrn||u|- a4 pulmonary
peaction i guineipias, ashestos hodies dor not. Bt the
Bt sienthomee ol the animal work s not very clear
hecanse of very diflevent species’ reactions, There may,
however, bea physical as well as o chemical Tacton in the
preslue tion ol the disease, sinee 1t has been shown that it
s e Bl ely to e produced by Tong ashestos needles ol

Between P0u and S0p than by those helow 20,
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Ashestos, on o materind associated with e, appens (o he
cavamosentc, bt the chemisiy of this is by no cans
ver dlean, Aone ol e cases of mesothehioma of the
plevma o peritomenm ave heing veported in cases of ashes.
tosis. Stk tmoms bave been produced by the -
plintition ol duses in boratory animals, and particnlanly
the v B simihn tmoms were abso produced by the
mjcctiom ol schioas "The sugoestion thar ashestos is assoi g
ated with an nI'_'.Illi( l.lltilln';(‘ll ol the 3:1 |N'III||)'I(‘IN'
tvpe has N en wmade and, indecd. s o componnd has
been bompd i ossociaion with the aocidohte wype ol
tshosten, bt nome with onysottle o sihca, Fhis s a
proverlive heding, because from a geological point ol view
the temperatines and pressinves at which ashesgos is foymed
veke it mest anlikely that an organic compound would
S

THE CONSFOQUENTIAL CHEMISTRY

Fhe chomges o the Tang sabstance e ashestosis g
CORNCC I ntial changes in the chemisny ol the 'y::ll;\nn.ll\‘
andd Blood cases. Becanse ol the sdilscarion ol the aross
plavsical stivctare of the lung, there soa reduced maxomum
verrtibeteonr ared vital (,llv.uil\'. aned owing to the micro
seopie phissieo chiemicad dlimges o the alsealir salls. the
Blood was banier hecomes less pevmeahle and the passage
of oxyuen from alveolus o capilliny s ilnlu-:lnl Bat on
the other hund, the passage of CO in the opposite dine
tron s not obstvacted bhecanse this was s so o very much
more soluble than oxvaen. "The advanced case ol ashestosis
teneds, therelore, 1o be anosice, and ncreasingly soas
exerene metaholises oxygen more quickly than it can he
tansported Geross the delfective gas-hlood hariey |'\]n'li
mental work with cobon monoside supports the idea that
the panster of axygen lrom alveolus to hlood iy impeded.

& -

e D g — . e g
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2 Industrinl Pulmaonary Diseases

Bt theve s another Lctor queite as, il not more, npon tant
than the diftusion defect. Theve ave velatively large un-
acrated parts of the Tang i this disease through wineh
Dlood Hows swithout hecoming oxyzenated 1o mix with that

which Tose thus producing an oxygen satwation in the

hoal moesomee Tess than 100 per cent,

THERAPY |

fhe Tundamental therapennie approach to ashestosis
A ; g .. s : -

should™he preventive, since it is a progressive disease for

which there is no elfecnive carative therapy., The three

piporiant clements in prevention are:
(1) Regular estimations ol atmospheric asbestos at the ;
working positions, together with fibve counts and o
length evadine, .
(2 Anmual vital and diffusion capacity measurements. '
v Annual large size chest Noaay.
Concestine heart Lnlive ol the viehitsided Lype s the }
commonest altnnate danger i thas disease, and imcreasing i
bicathlessiiess s the dot of its victims. A superadded acuee
winter chest imfection is likely to push such a patient over
the cdae ol his cardiae reserve, so that he becomes an overt
case al heae Badure. N higher than expected proportion
ol the cases alsa develops cncinoma or mesothelioma of

the i or pleura, Ashestosis is one of the pnetmoconioses

which cany an additional visk ol this *
The Iln‘l.t!wulil steps m the 11('\('|nl)n| case should

therelore he as follows: Men with Xy evidence of the

disease should be advised 1o take work which will not i

cutil fwther exposue. Indeed, from a strictly  patho- K

losical porne ol view, they will alveady be vather advanced

cases Consideration should be given ta explaning to them

et as chey get older they will aradaally become shoreer

i the wind, bat probably Tess quickly than il they yve-
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waned i then dusey job. The sinister Lact s beginning
o cmerge than this disease becomes pathologically estaly.
Bished helone there ame Y Warning signs o) Symptons

\ Luae chest Noray should he tiken .III:NI.I“)‘ to deteet
o developing neaplasm Superimposed  acure chest in-
lectioms should be teated eithes by halfemillion unirs
ol ijeaed peaicillin four times o Ay or by one to thiee
wrammes ol retacychine thiee times o day. The treatment
ol the ultimere congestive cardiae Failure has nothing
abont 1 which i specihic to ashestosis,
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