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THE RESPONSE OF PERITONEAL TISSUE TO INDUSTRIAL
DUSTS *

By Jomx W. Miigr, Pathologist, snd B R, Savrner Senior Surgeon, United
States Pudlic Henith Servie

The resctios of the peritoncal lissue to injected dusts has bean
described in previous reports * and eftention hsa been called o the
possibility of using the resulis of such & biologieal response fo predict
the pnsumoconiosis-producing potentielities of industrial dusts, From
time o time, Winor modificetions In the method of intmducing
the dusts into the animals heve been made & simplify the procedure
without altering the resulty,

As now practiced, the test is briefly oy follows: Two cubic centi~
raeters of s S-percent suspension of air-eluiristed {or 3%5-mesh
screened}, heat-sterilized dust in sterile, physiclomicsl saline solotion
is injected into the paritoneal cavities of & number of guines pigs.
Animals are killed and exatmined 14, 45, and 80 deye after injection (in
eariier experiments &t intervals up t0 1 year). ‘The nodules produced
by the dust on the anierior abdominal wells or in the omentum st the
various intervels are compared. The gross sppesrance is usually
sufficient: for interpretation of resuits,

Three general types of reaction are produced by the varous dusts.
These hawe been designaied ss absorptive, proliferstive, snd inery,

Dusta of the ebsorptive group produce nodules which progressively
decrease It size 8s the interval between injection and examinstion
increases. Eventually the dust diseppears from the peritoneal tisaue.

+ ¥rom the Divistoy of Industsinf Bytiene. Nationat Iostitnie of Sealth,

: Dhescasr @ The Buvan of dipnst,

+ Mider, 3. W, sud Bayers, R, 8.0 The resiomse of peritanesl siiman to dusts introduned as foretes bodie.
Pab. Fealth Rep,, 487 880 (ranaty 19, M) (Reprint No, 1608). &, Am. Med, Asac., 108 f-¥12 (Bepr
pesptber 22, XO5Y. A, 7. Fud, fenlth, $3; R4S (APl IR58).  Tub. Healtd Kap., #:6riesd (Noceny
Der 4, 1839 {Kepring No. 127},

MOler, J, V.. aud Bayers, R, B.: Micrmmplionppossance of expse'mammly prodoeed dust nadales io the
peritonsuns, ¥ub. Heaslth Rap., 59 199-1628 (Novamber 54, 1A% (Reprint No, 3757
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2 REACTIONR TG INDUSTRIAL DUSTS

Microscopically, & typical early nodule consists of & mess of the dust
mized with fine, granular, necrotic materisl. A zone of fibroblasts
with an occesional macrcphage surrounds this more or less centrally
pleced mass, With time the necrotic material becomes less end
finelly disappears. Brown pigment particies, apparently of endogenous
origin, are ususlly found rether early, and in rn experiment of & year's
duration are the only evidence thaé the dust was introduced into the
peritoneal savity,

Dusts causing @ proliferative typo of reaction produce nodules which
progressively increase in size es the interval between injection and
examination incresses, The maximum growth, using a G.1-grm. dose
for each guinea pig, is rerched in about 96 days. Mieroscopicsily the
nodules 7 days after injection are similar to those produced by the
dusts of the absorptive group. As the process continues, the fibro~
blasts in the ceftular zone about the central masé of dust and necrotic
material are largely replaced by macrophages which are usually fitled
with dust particles. This is most marked in the 30-day series.
Luter, the enguifed dust particles appear to decresse in numbers and
fibroblasts and adult connective tissue cells predominate. The avea
of necrotic material persists throughout the duration of the teat,
Aftor 90 days fat cell formation in the cellular zone and calcification
of the necrotic materiel is noted. All of the dusts classified in this
growp studied thus far are various forms of naturelly oceurring silica.

The nodules produced by the mert group of dusts ave, in the early
stages, grosily similar to those ¢f the other two groups. As the
intervel between injection and examination incressss the nodules
become fattened with irregular edges, and pumerous dispersed par-
ticles are present in the sdjacent peritoneutn. These are often found
8 considerable distance from the origingl noduiea. The amount of
dust found in the peritoneal cavity 1 year after injection is essentially
the same as noted in 7 daya. Histologieslly, the Gbroblast is the early
predominating cell.  Anincrease in macropbages is noted at the 30-day
interval and eventually fibrous tissue and accompenying fat cells
predominate. No necrosis is noted af any imferval in the entire
process. The response is characieristic of that caused by a noniritat-
ing foreign hody.

1t has been possible to correlate the response of peritonesl tissue to
certain dusts with the results of X-ray examination or of post-mortem
study of workers exposzed by inhslation o high concentrations of the
satne dusts {or protfracted periods of time. These records are far

from complete, becsuse medical and roenigenographic surveye are.

pvaileble for ondy & limited number of the dusty trades. Neverthe-
fess, the preliminary resulia of such compurisons can be summurized:
{2} No cases of pneumaconiosip have been reported nad confirmed
among workers exposed solely to dusts of the absorptive group; () sl
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REACTIONS %0 INDUSTRIAL DUSTS 3

ofﬂlec‘luﬁ;sof“exmined that fall into the proliferative group are
known to produce & nodular, pulmonary Sbrosis (silicesis); {¢) pneu-
moconioses caused by dusts of the inert group (asbestos,* anthracite

mine dusts® bisque ware,* mica,” pyrophyllite? and tale ¥} have heen

reporied a8 a result of X-ray examination of industrial workers.
Where autopsy maserial is available, certain of the dusts of this group
arg known to produce a diffuse, interstitinl, pulmonary fibrosis, or a
mixed nodular and diffuse fbrosis, such es is produced by enthracite
conal containing free eilics.

Interpretation of the response produced by & dust in the peritoneal
tissue in animals ero be used 83 un index to determine the potentin
hormfulness of en industrial dust to whick workers are exposed.
Thus, an sbsorptive resction can indicste that the dust is relstively

harmiess, while & proliferative response would indicate the dust 2o ba -

debinitely barmful.  The dusts producing an inert reaction have been
considered as less hezardous than those producing & proliferstive
resction, sud more dangerous than those of the absorptive groun.
fbe intraperitonesl method of studying the physiological action
eansed by dusis is not applicable to highly toxie materied, a sublethal
dose of which is 00 small to be grossly visible in the peritoneal tissue,
or to dusts that are resdily sciuble.

The following dusts have been exemined by this method and the
restits, with pertinent identifying data, sre given below.

DUSTS CATSING AN ABSORPTIVE REACIION

Caleile ~~ A pure miseral dust, Chemicel enalyeis; Acid insofuble matter, 5.8
percenty gilies, 0.0 percent.  Petrogruphic examination: A caleite of high purity.

Calgiter~A pure minerat dust. Chemical anedyeis: Acid insoluble maver, £.1
porcent, gl of which wax silica, Petrographic examination: A caleite of high
purity.

Precipitated ealeium corbenaiz~-A chemicst hrproduct, Ap industrial dust.
Chemisal analysis: SBics, 0.4 percent; calcivm carbonate, 87.9 percunt; magnesitn
earbonate, 10.1 perceni; megneniim oxide, 8.7 pereent; ron and aluminwm oxidos,
0.6 poercent, Petrographic examination: Precipitated calcivm carbonste, about
§8 percent; sTymRials, probably sodiurn carbonate, sbout 2 percent.

Gypaum~~The uncalcined, nstural mineral, An industrial dust. Chemical
anpiysinc Sillen, 1.3 percent: calehum aulfate, 4.1 percent. Pelrographic exam-
instion: Oypsun, sboet 78 percent; caicite, about 3¢ pereant.

» TDicexiony, W. €, Dala¥Vale, 1. M., & pfii & R0dy £f asbeviosl io the sshestos Wit ducry, Pod
Beafth Al No. 242, V. £ Qovernmeny Frinting Oea, 1933,

s Soyers, R. R, Bloopdedd, d, 2., et al,: Anthreccaitirosis amotiy dardost wmined  Pub, Fealth Bull.
Na. 21, U, 8, Governoeal Printing Offioe, 1434, '

€ Flinz, R, H., Dreesan, W_ €., esah: Jioosis 306 jexd poisohing among potiery workery. Pub, Beslth
Boft. No. 26, U, 8. Gavernmser Pringizng Olfive, 1920,

T {ressen, W, €., patiaValie, }, M, ¢2 o Poecmoacenicls Among mics and pegtintits warkern, U
Realth BulE, No. 250, U, B, Sovertanent Prinsing Oftea, 1949,

¥, . P, Trice, M. F.,end Tarpenpt, ©. .0 Anidy of tha efecte ol exasrt $8 dag in the slning
and mEkHNg of pyrophyiifte, Repott, Northt Carolite Stals Bowtd of Hesltd, Febriary 3509,

¢ Dywdeen, W_C,, apt DA, 3, 18, Tty of expoman W 0 1 w0 Gromil Wie mitle knd smbren
Pob, Bealth Rep, 66; 131-133 (Febeurry 1, 1835) {Reprint No. 1UR),
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4 REACTIONE %0 INDUSTRIAL DUSTS

Limestone—An  industria) dust. Chemical snmlysisr Silica, 1.5 pervent}
caleium oxide, 5&.4 peroent; megoesicm oxide, 0.4 percent; iron snd sluminum
sxides, 8.4 percent. Petrographic examination: Irregularly wounded ealeite. No
impurities hoted. -

Limestone~pn Induatrial dust. Chemisal anglysis: Silics, 2.73 percent;
eslelum carbonats, 95.21 percent; musgnesium carbonate, 1.I7 percent, Petro-
graphie examination: A dolomitie Umestone. No impurities observed.

Limettong~=An indusirial dust. Chemloal analysis: Acid lusoluble matier,
1.2 percent; silica, 5 percent, Petrographic examination: Qaly s infrequent
quarty cryetal was poted. A high ealcium carbonate eontent,

Limeslone~—An industial dust. Chemical arvalvsia; Stfica, I1.7 pervent;
crlciumn carbonate, R1.7 percent; msgmesivtn oxide, 3.4 percent; ferric oxide,
1,£ pereent; aluminum oxide, 1.5 percent. Petrographio examination: About
16 percent quarts and about 8¢ pereant caleite,

Pariland cement~An industrial doet, Chemical pnsivay Sitiea, 21,F percent;
calefurn oxide, ¥4.4 percent; maguesium oxide, 2.8 percent, Petrographic exami-
ration: Normel portiand cement. !

Pyrolusite s An industrist dust, Themical analygly: Manganese, 4.9 percent,
Petrographic examination: No quarts ohserved. "This materisl was much mors
slowly abuorbed than the others given here,

DUSTS CAUBING A PRULIFEBATIVE REACTION
1

Bisgue ware~ An industrini dust, CGround semivitrecus pottery bizque wave,
fired at & relatively low temperature. Chemical anaivsis: Silies, T2.0 percent,
Petrographic examination: Quarts, about 40 to 56 percent. The remainder is
eercifesed clay and feldspar.

Chert~=An induatrlal dust, Chemicnl mpaivsis: Total rilica, 75,1 percent,
Petrogaphie examination: Quartz axd chert, about 40 percent {shout 2§ percent
of the ailica is morwmal quartz). Calcite, sbout 40 percent,

Platomite~~An indusiriat dust. Chemicul anajvsis: Silics, 92.5 percept;
shiminum gxide, 3.5 percent; fertic oxide, 1.5 percont; caicium oxide, 0.4 percent;
magpesium oxide, 0.7 percent. Petrographic examination: Pure diatomite. No
quartz or ¢calcite pregent.

Greenware~An fndustrinl dust. Ground semivitreous, unfired potiery ware.
Chemlckf analvsig: Silles, 680 percent. Petrographic examinstion: Quartir,
sbout 50 pereent; feldspar, abowt 15 percent; clay, about 34 percent.

Greenware~AR Induatrisl dust, Ground vitreous, unfived potiory wari.
Petrographic axamination: Higher quarty and less feldspar than ihe above.
Clay, about the ssime amount,

Poreclain enamel frit--An industrial dust. Chemieal suslysie: Silics, 35 #o
30 percent; the remainder is oxides of antimony, slac, ard sluminuw, and Bueriden
of godium, sluminum, sud caloivm,  Ansiesis varies within the ahove sitics Jroits,

Quartz.~—A pure minersl dust, . Chemical snatvsls: Siica, 8.4 percent.  Petooe
graphic analveie: Normal ervstaltine guariz of Wigh purity.

Quartz.~A pute maipergt dusd. Chemical analysis: Diliea, 99.3 petcent.
Petrographie examinaetion: Normal erystalline quariz of high purity.

Quartz-—An industzial dust. Chemical araiysiar Silica, 991 percent, Petro-
graphi¢ examination: Normal quatirs, '

Quarte~~An Industrisl dunt, Petrographic examination: Nermal crystailine
guartz of high purity.

Quartzo—Asn industrial dust, Idemtlesl with the shove sample but Sreated .
with 0.6 percent crude pine fatty acids
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Quartz-aovicites~The source of thia dust is not kuown, Chemiesl anslysis:

“Total shilea, §1.04 peroent; calcium oside, 0,20 parcent; magnesiuss oxids, 0.45

perornt; eodium oxide, 0.10 percent; potasmivm oxide, 0.98 pervent; tron oxide,
€.28 pergent; alutninum oxide, 14.28 percent; total water, 2.51 petcent. Peiro-
graphic exsmination: Quarty, sbout 50 percent; muscovite (vatfoty, seticiie},
whowt 65 peroent; foroun madtite, e Yoan b parcent, :

ripeli-~An indusirini dust. Cheamical analysis: Total sifica, 88.9 percent;
caleium oxide, 6.2 percent; magnesizm oxids, 0.1 percent; iron and alaminum
oxides, 0.3 percent. Petrographic examinstion: Chalcedonie silica {oryetalline
aggregates) with an cocarional crystal of norsal quartz.

DUBTE CAUSING AN INZAT REACTION
Alumgnym~Fure sluminem bronring powder of the Snest grade. Chatniesl

" analyeiy: Alumivum oxide, 11.6 poxcent.

AlundumowAn Industrist dust, Chewical soalysis: Silica, 4.8 percent;
aluminum oxide, 88.4 poreent; ferric’ oxide, 6.8 percent. Petrographic examina-
tion: Wel crystaBized, aritfieial aluming.

Awbestor {amostte) ~~An industrial dust. Chetien)l ansiysis: Total silics,
48.31 pervent; calclin oxide, 0.48 percent; magneslura oxide, 0.66 peroent;
sodium oxide, 0.72 percont; potassium oide, 082 percent; iron oxide, 44,22 pere
cett; combined oxides, 46.37 percont; tolai water, 3.62 percent. Pefrogmphic
examination showed predominatiog individual fibers snd about § or 2 percent of
dotomite. ¥ :

Asbestor (ehryeotile) ~—An industriat dust, Themicsl snalveis: Total ailies,
37.5% percent; calcium oxide, 2.00 percent; msgnesivm oxlde, 36.85 peyvent;
modliv oxide, .54 percent; potassium oxide, $.08 percent; iron oxide, 7,70 porcent;
combined oxides, 10.30 percent; total water, £2.86 percent. Petrogeaphic ex-
aminstion: Serpentine, in pert chrywotile, about 8% percent; dolomite, about
5 perzent; magretite and (w7} chromite, ebout 5 pereent; talk, Jess than 5 percent.

Azbestos (eracidollte} —An Industrial dust. Chamical analysis: Total siHen,
$6.86 percent; calcium oxide, 8.68 percent; potassium oxide, 0.98 percents iron
oxide, 38.33 percent; combined oxides, 39.03 percent; total water, 5.0% percent.
Petrographic examination showed fibraus muterial only.

Anthrapie coal-—~An industrisl dust. Chemical analveis: Ash, 12,6 percent;
silies, §.6 percent. Petrographic examivation: Conl about 95 percent; incrganic
material, about 5 percens. About 60 percent of the inorganic meterial is qusrts;
about 40 percent s calcife, with s oceasional ervatal of rutife,

Anthracite coal-An ludustrisl dust, Chemicsl analysiss Ash, 165.0 pereent;
sitiva, 8.6 percent. Petrograpbic exantnation: Cosl, about 95 percent; inorganie
materigl, aboud 5 percent.  Abont 95 percest of she norganic materis! is quarty;
sbout 5 percent s calvite, siderite, Hmonite, and ritlle.

Benitonile~An industrial dust. Petrographic examination: Clay, variety
montmoritonite, about #7 percvent; feldspsr, shout 2 percent] Guamy, pone
whserved., '

Biyyue ware~~An industrial dust, Grousd vitreous pottery bisgue ware, Hred
at 8 relntively high tomperature. Petrogmaphic examination: Quartz, sbout 30
to 48 percent,  The parficles sre wholly or partistly eovered by the giasa phase.
This is abeent in the semivitrecus bisque ware.

Bituminous toal~An industrial dust, Chemical roalysis: Ash, 8.5 pareent;
sifics, 0.8 percent, Petrographic examinativn: Mineral content {esluite), shout
I §£6 2 percent.

=01 501 0016




AR 21 REACTIONS T¢ INDUSYRIAL DUSTS

Biuminaus poud,~An industyial dust. Chemical anslysis: Ash, 8.0 porcent;
¢itics, 8.5 percent. Petrographic exxminption: Mineral content (quarts, calcite,
clay}, betweon 1 ant 3 percent,

Coloum phosphete—~An industrial dust. Chemicat analysis: Caloiom phos-
phete, 7588 percent; calcium carbonate, 3.98 percent; caleiumm fuoride, 6.86
pereent; magnesium earbonate, $.51 percent; iron oxide, §.08 percent; ajuminym
oxide, 3.12 pareent; free slica, 2,70 pereent; combined aitics, 1.87 pereent. Petro-
grephic examination: Earthy phosphaies (not apatite), sbout 87 percent; normal
snd chalcedonie Quarts, about 8 pargent,

Chromite~An industrisl dust, Chemical analvsis: Sikiea, 7.8 percent; chromic
oxtde, 25.0 porcend.  Fetrographic examination: Quarts, 1638 than § percent.

Diemond dust.~An industria dost. Pure bortz diamond dust wsed as abrasive.
Petrogmphic exsmination confyme identify.

Feidspar ~-Chemical snalysis; Total ailica, 65.8 percent; csleldm osxide, 0.81
percent; magneshun oxide, 0.10 percent; aluminwmn oxide, 39.65 percent; iron
oxide, ©.28 percent; pothasivm oxide, 388 percent; sodium oxide, 3.1 percert.
Petrogzaphic examinstion: Feldspar (plagioclase-mictocking)., about 95 percent;
sormal Qusrtz, About b pereent.

Fuller's earth~An industrial dust. Filtral ¢lsy, Chemileal aoalysis: SHics,
587 perceny; free sillca {estimated), 1.0 pereent; water, 15.8 percent. Potrt-
graphic examination: Clsy and residusl decomposing feldspar, about 05 porsents
quarty, fogs than § percent; gypetun, dess than § percent.

Puller’s earth—~—An industrial dush. Chemical analysie: Silica, §6.4 percent;
frea gilics {(sutimated), 4 pertent; wetsy, 8.5 pevcent.  Patyographic examinavion:
Clay snd decompostng feldspar, ebout 90 1o 88 perceut; guartz, sbout 5 to 10
pervent.

Euller’s eqrth~~An industrin) dust. Chemical analysis: Silica, §7.8 percent:
{eryic oxide, 2.8 percent; aleminyum oxide, 13.1 perceat; calcium oxide, 2.8 percent:
agnesiow oxitle, 8.8 percent; water, 6.7 percent. Petrographle examination:
Clay-like masees, rounded and frvegular, about 70 percent; guarez, abous I3
percent: dolomile, sbout 15 pergent.

Fuller's earth—~An industrial dust. Fiteal clay., Chemiend anslysis Silles,
821 pervent; free silica (estimated), 3.0 percent; water, 14.9 percent, Potro-
grapole examinstion: Clay and residual decomposing feldspar, shout 88 percent;

. guariz, I to 2 pereent; feldspar, sn oocasionnl fugment.

Glosr woeol—An indusirial duer. Finely ground ssmple of commercial hard
glasa wool was used. No chemicsl o7 potrographic esaminations were thought
ReCESSATY.

3 Hemagtite (jewelers’ rougel.-wAn industrial dust. Chemical snalypia: Total

silice, 1.5 purcent; iron oxide, 08.3 percent. Petrographic examination showed
ot Brpariics.

Koolin~An ‘Industrizl dust, Petrographic exsmination: China ¢lay scd
kydromica predorzinant; quartz end feldspar, 4 trsee,

lanthenum sublimate.—An industrial dust. Frowm the burning of white fasme
clectrodes, Chemicalanaiysis: Lanthanum, 40.0 percept, Petrographic examing-
tion: Particles to¢ amall to identify.

Hita—An indusirisl dust. Chemival ansivsis: $ilics, 46,92 percent; magne-
givm, oxide, §.86 percent; sluminum oxide, 34.95 pereent; ferrie oxide, 2.85 pes-
cent; potmssium oxide, $.54 percent; sodivwm onide, 1.0% PRTCERY] TRALEANes?
diuside, trace. FPefrographic ezsmivation; Mica, both as plates snd Sbers,
plates predominfting, about 98 pereent. A very small amount of quartz and
{eldapay, & *

Precipitator ask—An industyisl dust, Chemics] enalysis! Total sitlea, 42,86
pereent; ealelury oxide, 6.03 pereent; mugnesium oxide, 3.0 percent; iros and
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aluminiwn oxides, £40.45 peroent, Petrographic examination:  Loosely. consoi.
dated, white, soft, grit-free ash, about 40 peroent; partly rounded aggregates of
semifused ash, about 45 percent; anooth fused gines giobulos, sbout 30 peroent;
normsl quariz fragments, about & pereent; unburned coal, josy than | percent,

Precipitator azhowAn industrisl dust. ¥rom the boiler plant of a coal corn-
pany. Chemicsl anslysis: Bilicn, €8.2 percent; alumioum oxide, 26.3 percent;
ferric oxide, 8.5 percest; ealelurs oxide, 2.1 percent; mugnerdun oxide, 6.1 pere
cent; organic wmatter, 8.6 percent, Petrogeaphic examivetion: Predominantiy
spherylized glass, somes coal fragraente, and a trave of quarts,

Precipitatar ash~—An ladustyial dust, Chemical analysin: Silica, 48.3 percent;
siuyminum oxide, 29.4 percent; ferric oxide, 8.8 percent; calciuin oxide, 1.8 per-
cent; magoesiuin oxide, 0.4 percent; organie matter, 8.7 percent. Petrographioe
sxaminstion: Predominantly semivitrified anh particies, some sphieres, coal, and
& trage of guards,

Precipitator ash~—An imdustrisi dust, Chemics% analyeis: ‘Total silica, 44.7
pergent; moisture, 8.1 persent. Petrographic examination: Mostly spherical
fuped-giaes prrticies, with some semifused masnes of ceystaliites, quarts, possibiy
caleite and coal fragments.

Precipitator ath~—Ap industria) dust. Lsmpbouse deposit from the burning
of carbon ares. Chemica) rpelysis: Rare earth oxides {eerivm group), 70.7 per-
cent; ferric oxide, 0.3 percent; magneaium oxide, 0.5 percont; moisture, §.8 por-
cent; sllics, nope. Petrographic examination: Inorgssic material. rudely
rounded, sbout § pereent of opague sarbonaceous materinl and 1o guaris.

Precipitalar sehoAn industrial dust. Condensute {rom the Sue ayptem from
burning of earbon ares, Chomical analysix: Rare earth oxidee {serium group),
58.5 percent; sfics, 1.0 percent; ferric oxide, 4.1 porcent; magnesiym oxide, 0.9
percent; calejum oxide, 0.6 percent: iguition loss, I8.4 percent. Petrographic
exarnination: No guartz or ealeite, otherwise sitnliar to preceding ssmple,

Frysophyilite~An industrin} duet. Ne chemiest snalysis obtsined, Petro.
graphio sxamination: Predominently pyrophyllite, with a stasl) smoeunt of rutife
and sorme quarts,  The quantity of quarsz aas hard o estimate,

Rock weol.~An industrisl dast. A finely ground sawaple of commercisl, inay-
lating rock wool, .

Selenium.~Ap lodusirial dost, Chemical annivsis: Selenium, 93.8 percent:
teHurium, 8.01 percent; nsh, 1,16 percent,

Belepsum.—~A chemically pravared semple of highest purity.

Seripite A pure mineral dust.  Chexnical naadyals: Total silica, §1.74 pereent;
eateium oxide, 8.61 percent; rmagnesivm oxide; 1,74 percent; sodium axide, 3.40
percent; potassiutn oxide, £.48 percent; iron oxide, 5.88 percent; combined oxides,
31.B2 percent; total water, 6.256 pereent, Fetrographic examination; Herfelte
and feldspay residues {Gbrous sericite predominates), about 95 percenty gquartz,
less than & percent,

Shale~As industrial dust. Chemical analysis: Sillcs, 61.0 percent; aluminym
oxide, 12.4 percent; caldum oside, 4.5 percent; fenie oxide, 5.0 peresnt; rugne-
pitim oxide, 1.3 percent; sodium oxide, 2.3 percent; potassium oxide, 1.5 percent;
mofsture, 10.3 pereent, Petrographie examination: About 35 percent qusriz.
The majority of the particles appear 1 be coatad] with clay,

Sition carbide Pure -manfectured ailleon  cerbide, Chemien) ana!ysis'
Siticon, $7.5 percent, Petrographic examination showed no impuritics,

Smpumu.--—a&n industriel dust, Chemicel enalysia: Total sllies, 49.9 percent;
ealolum oxide, 1.7 percent; maguesiums oxide, 26.2 percent.  Petrographio exam.-
ination: Tale, a2 plates or fibrous splinters, about 65 percent; tgemolite, as tong
fibrota eryetals, about 30 percent; dolornite, sbous § percent,

01 501 0018
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Soopsione~~An industrial dust. Chemicsl anafyais: Total silics; 8.8 percent;
lelum oxide, 50 perent; magnmfum onide, 22,7 porcent, Petyogrsphic
examination: Talc, sbout 55 percent; dolomite, abatit 230 pereent; trzmolite,
whout 1% peropnt, No quarts observed,

Tolew—An nduettial dust. Chemiosd analysins Tofel elice, 495 pereent,
calcium ogide, 8.8 percent; msgnesium oxide, 228 percent. Petrographic
examination: Tremniite, abaus 60 peraent; wole, abouy §0 percent,

FoleowAn industriat dust, Chemical soalysis: Totsl ailics, 56.54 percont:
calefvom oxitdey .28 pereent; megnetiom oxide, 30,24 percent; calclum, silicate,
11,00 perceny; calciurg earbonate, 1,88 percent; fron and Aluminum exides, 104
percant; ignitlon Joss, 4.50 percent. FPefrographic examination: Tale, mostly
fbroys, about I35 pereent; tremolite, parily alleved ¢ tals, about 25 percent;
caicite pnd (or) dolomsite, about 1 porcent.

Titansum oxideAn tndustisl dust. A fndly duided igh purity sample.

Sodtum slicite.~A lehoratory prepured sample containing I pars sodivm oxide
ta 2.1 parte sillee,.  Eigher tiuios of sodium oXide ki) the pnimaly

Trop rock.—~An industrisl dust. Cbemicst scalysis: Silica, 1.7 percents

slomiznum oxide, 15.0 pareent; Tarric oxide, 2.0 pereent; forrous oxide, 9.0 percont; {
esleium oxide, 100 percent; magnesium oxide, 6.2 nereant. Petrographic
examingtion: Feldspar, some elightly decomposed, about 44 percant; pyroxene, '

shout 86 percent; magnetite, about 10 pecent; hiotits, shoutd Jrreent,

Voleanie ash~—4n idustrial dust. Chemlcal anglysis: Sitica, 54.4 percsnt;
slumintm onide, 34.5 percent; ferrie oxide, 3.8 percent; mugnogivm oxide, 2.6
pefeent: caloium oyide, 8.7 percent; auh, 78.2 percent.  Petrographic axamination:
Ying voloxmit ath partialiy astered to montmorillonite. No quattz observed.

Voloanic ash.—A specislly trested sample. Chemical snslysin: Sifiae, 74.2
pereert; mixed oxidas, 16.8 percent; fearric axide, 2.2 parcent; calcium oxide, 0.5
percent; magnesium oxide, £.2 prreent.  Petnogrephis axamiration: (Vuwws onty.
No quurts or calcite obagrved,

BUMMARY AND CONCLUSIONE

A definite guantity of dust injected into the peritopeal cavity of 5
guinea pig produces one of three types of reaction. It disappesrs,
caues troliferation of the peritonesl tissne, or remsins as an inert

© foreign body. These reactions may be nsed as s basis for the bialagics .

classifieation of industrisl dusts, and scem to indicate that some rela-
tlonshin exists hetween the type of reaction produced in the peritoneal
tissue by & dust and the sbility of this dust {0 produce a charssteristic
tvpe of prnenmoconiosis, Ap absorptive resction may indicate that e
dust is relatively harwless, while 2 proliferative reaction, charrcteristic
of gqueriz, may be associzted with the abilizy tg praduce plmonery
fibrosis, Tuets of the inert group, that is, those thet show a fendency
to rematn in the tissoes, should be considered ss potentially haymful,
but not so dangerous 88 those causing & profiferative regponse.

With this biological method of classification, which in a number of
tustances hies been correlated with clinicst observations and industrial
surveys, it is quite possible to determing the preumeconiotic poten.
tislities of a dust in & relatively short time, usually 60 days, .

.'01 501 0019




RRACTIONS TO INDUBTKIAL DUSTE - 9

ACANOWLEDGMENTS

! Acknowledgiment is made of the kindness of Mr. W. A. Seivig of the
United States Bureau of Mines and of Associate Ohemist F. H,
Goldmen of the United States Public Health Service for the chamicsal
analyses of the dusts used in these experiments. The petrographic
exaxminations were made by Pr. Alton Gabriel of the United States
Burest vf Mines and irr. F. H. Goldmaxn.
Acknowledgment is also made 0 Technical Editor 1. §. Edwards for
esgigtance in preparing this report and to Medical Technician E. C.
Thenmpson for techniest aid.

O

T 01 501 0026




