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The Bletoxicity of Perlite

A review of certaim animal experiments and a critique of the

report from the Saramsc laberatery concernimg them,

INTRODUCTION

This supplement te the review and criticue submitted Jume 5, 1959,

has been prepared in accord with the request of Mr, Marve Narramore in

a letter dated June 11, 1959, The supplement is concermed emtirely with
a discussien of the suggestions for further research projects as eutlined
in the finsl repert from the Saranac Laberatery, titled "The Bletoxiecity

of Perlite® and dated Mareh 19, 1955,

fellews:

Ae

Be

C.

D.

These projects were listed as

Whether animals nearer in the evolutionary scals te Man are
likely te react in ti» same nanner as do guimea pigs, We

recommend a study in which Monkeys are te be used,

Whether the pregressive tuberculosis ebserved under experi-
mental conditions is amenable te satisfastery treatmeat by

neans of modera bie= and chemotherapy.

Vhether the disabling effectds of the ultimate fibreeis may be
prevented or nininised through the admiristratiom of sub-
stanses, such as certisone, which are knewvn te be effective

against a variety of fibrotic phenemena in Man,

Whether the admixture of ether commercial substances with
Perlite is likely te enhance er reduce its harmful effects,

Whether Perlite in 2 state of fimer subdivision would have
offects materially different tham these of the preduct wa

studied,
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DISCUSSION

Brief cesmonts condserning each of the proposed projests fellew,

A It is a widespread rather glib assumptioa that since monkeys
and man are beth members of the primate erder the results eof animal
experiments with monkeys will be more clessly applicadles to the humen
situation than the reswlts with rodents, There is 1little cenvincing
evidence in suppert ef this comcept, especially im the area of the
response to inhaled dust., It is true that there has been a degree of
specles varistion in the response of animals to some materials but
usually the respsnees are comsistent and in the case ef Perlite dust
there vas ne evidence of such species variatien since the dust could be
classified as innocuous te nermal amimals ef the two species guinea pigs
and ratse If an experiment should reveal that monkeys »esponded dif-
ferently frem these twe species thers would still be no evidemce upen
which to bass the belief that monkeys would proevide the better indication

_ of future industrial oxporiemo.
With regard te the use of monkeys for the evaluation of the effect

of dust upen tuberculesis thers is abselutely no background experience
of previous resesrch uwpon which te base any interpretatien of experie
mental results, The geod correlation with Inman respenses which has

e e e

previcusly been demonstirsted by the use eof gwimea pigs infected with the
special Ry strain of tubercle bacilli has lo duplicate fer any ether
species, If such studies were to be conducted with monkeys it would be
necessary to conduct contrel experiments with quarts dust and with ether
substances known met to stimulate tuberculous infection in order te
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establish that any correlation between the response of monkeys and man
exists, It is thus clear that at best several years of prelimimesry
explsration would be required before the experiment to evaluate the course
of tuberculous imfectiom in momkeys exposed te Perlite dust could be
condusted,

Be This proposed sxperiment is concermed with the study of the
response of tuberculous infection stimulated by Perlite dust to treate
ment with drugs. While it is agreed that it would be a neat experiment
there seens to be exceedingly little indication for conducting it, It
is already clear that quarts dust is considerably moﬁ potent in its
stimulatory effect upom tuberculosis than is Perlite dust, Therefore,
it seems entirely logical to conclude that since "modern bio- and
chemotherapy"” is adequate to cause healing in the presence of tubercu-
lesilicesis, its effect em twberculows infection ia the presence at
Perlite exposure would be equally goed if not even better, Furthermore
since the experiment has already shown the effect of FPerlite wpon tuber-
culous infection to be temperary even without drug therapy, .1t. seens
clear that the tendency for td:ercnluh with silicesis to relapse after
interruption of therapy would not eccur in tuberculous indiwiduals
exposed to Perlite,

'Co The momvalidity of the ssswsptiom upon which this experimental
approach is based was explaimed in the critique submitted on Jume 5, 1959,

D, With regard to the mixture of Perlite with other commercial
substances, ome. can make no logical prediction as to the result of
exposure te such dwtise, If any such mixtures wers to be prepared amd
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used im substantial quantities in pitunt:lou where exposure of persomnel
te dust might be excessive it would seem logical that the biological
activity of such mixtures should be examined by means of animal experiments,

B, As in paragraph D, there is no logical way in which one can
predict the results of inhalation of Perlite in a substantially different
physical state from that present in the material which has been studied
experimentally, With regard to variations in particle aiu range, however,
it is felt that only if particles of an entirely different order of sise
magnitude should occur would there be indication for further experimental
work, Thus in the occasionsl instances mentioned in the report of March
19, 1955, where materials were damaging to tissue in one particle sire
range but not in another the sizte differences were very substantial with
the nomtoxic range being ueunred in microns and the toxic range, in
Angstrom units, Lesser degrees of particle sise range variation 15 Perlite
should be of little significance, Concerning the possibility that the
heating of Peruta might produce free silica erystallized in forms other
than quarts it would seem that this would be of little significance unless
the actual quantity of free silica were also increased considerably above
1 percent by s@o moans, In any éuo the presence of different crysial
structures can be determined by x-ray diffraction studies and only if they
actmlly occurred would there be any reason to consider further experi-
neml investigation in this regard,
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SUMMARY

1. The further research projects suggested in section 6 of the final
report to the Perlite Institute from the Saramac Laboratory, dated
March 19, 1955, and titled "The Biotoxicity of Perlite® have been
specifically reviewed, A

2. On the basis of informstion already availsble there seems to be
little or ne indication for pursuing the studies identified as A, B,
and C,

3. Studies D and B might be required if the special industrial conditions
upon whish they are postulated should occur,
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ke Dletoxnielty of Forlite
' X
A rovisr of eertoin cnlmnl oxporiments and a eritiqes of the

ropord frem ihe Soronme Imboratery corcernmdng them,
IITRODTTIION

g gupplenant to thy rovicy arxd eritique submittied Jums 5, 1959,
hng boen proprrod im socord with the rognead of Mr. Marve larremore in
a lottor dated Jums 11, 1959, Tha cuppleuasnt is corcerzed eatirely with

a dizeugoion of tho avzgsgtlicos for furiher rescarch projects 2o ovilinaed -

Cdn ko finnl ropord fren tho Daronse Iaberatery, titled ®Tho Blotexicity

of Furlite® ard datsd ilnreh 19, 1955, Theso projocts waro ligied oo

Lfodlowas

Le Thsthor onimale rocror in ths evolntionery scals 4o Maon are
Aslesldy 4o wsassh ia 4k ocomoe memnsy o8 do muinea ples.e U
recomsend a study in whleh Monkays are te bo vsods

Bo Yhothor tho pregrecszive twierenlosio ebsarved vovler crporie
nentel conddtiona iz cmenadle So setlsfastory trootmint by
moand of nedorn Dioe and chisolharaps.

C. Uhather the dizabling offests of ths ultimato £ibrosis may be
revended or minimizod throngh thw sddiistration of gub-
stanses, suzh o2 cortisons, vhich are kmowm 4o be offectiro

o 9
czainet 8 vorlely of fibrotic phzramena in Man,

D, Mather the aduiztnre of othor ecmusreial substarmses with
Porlite im likely t2 enharso or redacs i4s harmful effecis,

E. ‘hother Forlite 1m p gtate of Pimer eubdivisiecn wonld have

offcate naberiolly Aiffcrant thon thszo of thy prcdusd T
gtudied,
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FESCUSSION
Fricf cecmente corcarming onch of the proposed projectn Lfollew,

Ae It 3= .a. wideopracd roibher glib cscunption that oince monkeys
erd ran are beth rombers of the prinmate erder the resulte of aninmal
cxporinonts with nmonkeys vill b3 mors clesely cpplicable to the horan
gituation thenm thb recults with rodentse Thors 1o little convincing
evidanco in support of thiec content, csp@cf.ally in ths prea of the
rexponse to inhaled dnst, I4 is truo that there has heen a derrea of
spoeies variatlion inm tho rewponse of snimalr to mcme materials bat
useally the responsas are conglotent ord 4im tho case ‘of Paxlits dusf
thero wea no evldense of such spocies vordation 2imo the dust could be
clupgificd ae Ainnocuens to rermsd aniasls ef the two specles guinea pigo
and ratge If an expariment vhomld reveal that monbeys reopondsd dif—
Aterantly frea those tue srocies thare weuld otill be mo evidsoce upsn
vhleh $o bazs the bslief thad memkeys would provide the batter indicetion
ef fulvre indestrlal experlonse.

¥ith regard to the uze of monkays for tha emimtiba of tio offoct-
of dust upon tuberoulosis there is shoolutely no baolpround exparlence
of proviovs research wpim which to baszo amy imterprotatisn of crperie
nental resulis, Tho geed correlatlion with hvmen reasponzes which haz
rovionsly ’oo&ﬁ denomsirated by tho vse of guirsa pigs infected with the
spocisl By strain of tubsrele boeilld has mpo duplicate for any oitker
spocies, If gush ofwlies wors ¢o bo contducted with moniteys 44 m’:ld-ba
nogoscaxy 4o conduct control exporirmsmis with quarts dusd and with othor

subztamtes knavn not Lo siimulate duberevlows infection 4n order to
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ootoblish thad sany cerrelotlon batween the response of moxﬂ.ﬁmya ard nron
exiato, It 1o thes clear that at boot seversl years of prelimipary
exploration wonld be roquired before iths oxporiment, te avaluats ths course
of 4uboreunlovs infection In monkays exposcd to Porlits dust could be

conduntad,

B, This propozed oxperimont is corsormed with the gtudy o; the
responcy of tubarculeons infoction z:tf-.gml&%cd by Forlite dust to trecie
mont with drvges Thile 1t 4o cgracd that 16 would be a nest exparimeont
there seens to be exesudingly 1ittle indleatlon for condueting it, It
ia alrendy clear thad gquarts dost is convideratbly more potent in iis

o atimulatory offect upen tuberculosis than is Porlite dust, Therefere,
it scoms entiroly logical 4o ecmelndo thnt since fyodern bio- and
chemothorapy® 1o cdoguats Yo canmoe bealing 4n tho pmmme of tuberecu-
lesilicosia, it effgct en vbsrculous infectlen in the prescacs of
Parlite expoavre would be cgazlly pood if nob eoven :b@tter. Forthsrzere
since the axperiment hes already shown 2hs sffect oﬁ‘ Parlits upon tuber-
culous infection 4o be tomporsry sven withouh Qoug therapy, it sméﬁg '
cleor thot the terdency for $ubercmloszis wlih silicosis to relnpse after
interruption of therapy wonld not cocur im tubm-cglou.s indlviduala

exposed to Ferlite,

Co Ths norwalidily of the acaormpiion upon vhich this exparimanial
] P

aprrosch Zo baced wes oxplaimed 4n the critique subedtted on Juns S, 1959,

Ds ¥With regord %o tho mixture of Parlite with other camsrelald
gubotances, opa con noke mo loglcal prediction ss to the result of

. emmzre' to guch disise If ary swh mixiures wsre to be propired grd

MTC 013982



~lie

uweed in aubstanﬁial quantitier in situatlorns where exposure of permormel
to dnad éight be orxceoslive 1t would secn logleal that the blological

activity of such mixturss cliovld be eoxemimsd by means of andimal oxperiments,.

De &85 in peregreria Dy there i1s no logical wey in which one can
rediet tha reoevltis of imhnlaiion of Forlits in a rabotentlally different
weical state from that proocsmd 4m the material which has been studied
experimentally, With regard to variations in particle size range, however,
it 1s feld that only 1L perticles of en entirely different order of size
nagnltede showld ocerr world there bo indication for further experimentnl
work, Thus in the cccasional instances mentionsd in the report of Mareh

19, 1955, whore raterials were dmanging to tissue in ore particle size , -
renge but ﬁot in arother the sizo differerces were very substantial with
the nontoxle rarge boing mecsured in micrcnj and the toxic range, in
Angatrem vnits. Lesmer degreos of norticle sise range vardation 4n Perlite
shonld be of 1litile sigmificance, Concarrding the peosibility that the
heating of Perlits might preduze free silica crystallized in forzs other
then quorts it would secm that this wourld be of little signi!icance'umieas
the actual quantity of frae silica were alszo inereased considsrably above
1 porcent by some means, In any case the proserce of different crystal
structures can bo determinsd by x-roy diffraction studises and only if thoy
actual}y occuéféd wordd there be ary recson to consider further erperi-

¢

menial lmrestigation in this regord.
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1. Ths furtker reosearch rrojceta sugpested im section 6 of the finmd
report to the Porlite Instituis Dren the Snranac Laboratory, dated
Mameh 19, 1955, and titled "Ths Blotoxdicity of Parlite® have been

gpacifically rovieved,

2. On the basis of infermaticn rlready oveilable thers scems to be
14t81e or ro inddication for rursulrg the studies identifled as A, B,

end C,

3. Studies D and I might be required if the speclal indusirisl conditlons

_upen which thoy are postvlaled showld ceccurs
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