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ROCK WOOL IN RELATION T0 HEALTH®

Lawnesce T, Fammauy, PiD., Stewane i. Wensten, PiD., anp
GranvitLe A, Bexwerr, )LD,

From the Laloratery of Physiology, Hareard School of Public Health, and the Depariment
of Pathalogy, Horverd Medical School, Bostam, Moz,

1ls utilization of furnace slags
T in the form of wool for ingulation
purposes hag beeomne 0 exten-
give that the former metallurgical by-
produet, is now manufactured direct
and marketed under various names
such a8 “rock wool,” “minctal wool,”
ele. Tninsuling houses thismateriad
is lown into all spaces in the outer
wills aud o covering luid down in the
attic 5o that the house is completely
insubited. Since individuals Living
within the houses are surrounded by
such material it bas heen questioned
whether the wse of rock wool could be &
problem of hygiende iniportance. I
asmuch a5 this materia] entets into
construction in such & masner that the
occapants are separated from it by
phasterel walls which et as very eff
cient filters, the only conceivable way
in which it could eause injury (assum-
ing harmful ingredionts) would be by
means of vapor, cither direct or 3 8
rosult of slow decomposition. The
following cxperiments were devised to
{ost this effcet.
In this jnvestigation ol the raw
materials cutering into the manufae-
ture were cxamitied as well a9 the fn-

* Received for publication October 15,
1035,

ished productd  Although the ltter
is 8 rlutively Jow silics glass, siable,
insoluble and chemically inert, 8
searching investigation wag made of ite
chemical composition and of the pos-
sibility of any vaporization of injurious
substances. The presence or absence
of any poisonous clement would o 8
large extont establish the matetial 68
cither dangerous or innocuous—nob
completely, it s true, for, sssuming &
very toxic combination of certain elee
ments, this combination might escape
detection in the search for the indi-
vidual clements, The practieal test
therefore was to determine the effect of
the material upon animal life. Tothis
end the following experimentul proce-
dure was adopted.

ExPERIMENTAL PROCEDURE

Cats were selected o3 experimental
snimals sinec they are sufficiently sen
sitive to poisons, can be heused eone
veniently, and have tissues sufficiently
lnrge for extended chemical investiga-

t Our thanks are due the Jobne-Manvilla
Cumpany for the materialy provided for this
investigstion. In addition to the raw ms
terinls enteting into the munufaetute of the
tock wool, te finished products of thres
plants grogruphically distributed s followy
were investigated: Manville, N. J., Alexa
dris, Iod, sud Weukegas, fll.

x
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Tt ol provedie wete
flloned with the o aninls: G
vttty 1l wits v posd fo any Tutne ul
vapor it could beevolsd by passiig
it o n e ek wood At roun tene
|n|'|.\ln||' Atotler Hoip M wis o
el o ar pesed throngh the 1och
weod s headed thal the ale cunent
aequired 4 tenperatiize varving e
tween 57°C and 82C The thed
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pgde e szl ol e b I, wond from
Tl L s souree Jm\m{ the furllvsse-
ineg eb et to b present s readly
detectalle hemirglly: shean,  cal
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group ¢3) 1 asbdition to the ~ame ex)o-
gure given b (1) were furtlher eaposed
foor 1 e daly to  dusty atmosphere
of vety fively prouml rock waol. Al
these granps teveived the cxposure m-
dicatnd for 2 months contimously.
M the eud of this time the eats we
chlorofurmed sl theae Gssties s ed
for pathodanesl o estication il
ehetudeat and speetiographie analyss,

Prelmunary anlysia of (he raw

l-frve 0

teetor] {of Uit ordor of maguntnde oe
would eyt to Bl in o natural
roch ) o trares of apenie often eot-
sidetedd questionble vonld barely be
et by G st vefinedd chenneal
Ml

T e to minmnnze st prosdae
tion m the prowess of ranufacture the
pttori) 1 teeatl with mneral ml, &
sl atuount of shielt reuains 1 e
finnshoe et The el e
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puttin of the vations types of rock
woul was deteruamned and wbso the ol
content, These values are given in
‘Table 1,

1 the rock wool is capable of giving
off vapor or fnie of room teniprratiure
it wonld he expected that this woul
e more hindntly evident by diret
distillation. Accordingly an all-glass
apparatug W construetel eonsisting
of  large distillation: bufh joined to
souall ghass receivers eapablic of being
clned by means of stop cocks. A
manoweler was conneeted in series in
onder fo read the dogree of vaewum
attnined, Exeept where plass-sealed,
all ronnections were made by means of
groutd glass joints. A Hyvae punp
eould redduce the pressure to & least
1 . of mereury, The materiul
tosted was e commetcial oiled prod-
et powdered 1o fucilitale loading into
the apparatus, The distillation bulb
containing 10 12 g, of rock wool was
heated by 2 Dath of boiling water.
M receiver wis eooled o w Jow tem-
perature by noeans of  oiture of eleo-
ol and earbon dioxide show,  After
ene-hall honr of distillation w very
annll et of distillate ©.02-
(.05 ¢c.) was collected and found to be
simply water. No ol distilled over,
Since under these extreme conditions
no vapor other than o trace of water
couldl be evoleed, there is uo probas
bility that anything is likely to e
evolved under ondinary conditions of
commiereial ot dumestie use,

L Tur Couv Varow EXPERIMENTS

In order to determine further
whether any vapor iniimical {0 suninsal
life: could be evolved from roek wool
ab toom lewmpersbire, animals were
made to depetsd solely upon aic that

Ted Doew meonbaiel with foek wool.
To thas viad ah apparatus was eons
structel which i shown in seetion
Vig. 1. The metul eylinder was 4 {t.
high and 1 1t 1 diamter with spun
ends uid locked seutns, The orifiees
at top and hottoin measure 1 inches
in diameter. A sereen separated the

F10. 1.=Cold vapor eylinder

rock wool from the bottom so as to
insure an even distribution of the air
blown throngh the lower opening.
The cylinder held 20-25 pounds of rock
wool depending upon the degree to
which it was packed.  Air wag blown
tirougltata velosity of 3.3 to 4.5 cu ft.
perminute. The animals simply lived
in (his stmosphere and were watched

01 501 0760
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for weight changes or other effects of
theat environment, At wervals of 3
woeks the rock wool wag changed 20
that the animal were expoe to all
theee types,  The eight eals neviving
this exposure wete chloroformed ut the
endl of the 2 months and their tissues

m'k wanl when m'nl It way exter-
nally beated electrieally by meats u‘f 3
winding of nichrome resistance e
(Fig, 2). Nt v blown through at
the rate of 9 cu. ft. per migute. The
air Jeaving the apparatus ab u tems
peratute of 67-82°C, was obviously too
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Fia. 2.--Hot vapor cylinder
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EFFECT OF ENVIRONMENT UPON THE AVERAGE WEIGHT
OF CATS DURING TWO MONTHS EXPOSURE,
Fia. 3.—Weight chunges during the experimental period

removed for chemical and pathological
examination,

1L Tue Hor Vavon LXPERIMENTS

The apparatus used for heating the
tock wool was & metal eylinder 7}
inches in dinmeter and 4} ft. in length;
the air tubes st either end were 1 inch
in diametet, It held 10-12 pounds of

hot to breathe and was thercfore
passed through & soil of 1-inch-copper
tubing immersed in running water and
was thercby brought down 10 o tem
perature slightly below outside room
temperature, ‘The animals were con-
Bued to this stmosphure for 2 months,
suceessive lots of rock wool (3), (B)
and (C) being used. The space in

Nor, 1983)  ROCK WOOL IN RELATION TO HEALTH %1

ahich the snimals were bept was small
and wholly dark, except at such times
a3 when clesning, foeding and weighing
were carried on. - Furtheemore in spite
of a hberal nm of cooling water theroom

l’—.}fu -*r—‘ don —o— Jien
M

was noted. The ammals remained
healthy and normal throughout the ex-
petiment. At the conclusion of the
experiment they were chloofotmed
snd theit tissues examined a8 in the

WLE FOR AR SAMPALIVE

E e

S B

EUECTRE KAMMER

NOTOR DRIVEN
MTERRUPTER

Fia.4.~Dusting apparatus

became unpleasantly warm and humid
during especially warm days. These
animals were therefore subjected to
rather scvere conditions. The slight
weight Joss indicated in the chart
(Fig. 3) is therelore not surprising,
Beyond this however no other effect

previous case for any signifieant
changes,

IIL. Tue DusTiNg EXPEIIMENTS

The eight animals exposed to the
tock wool dust for 1 houreach day (5-6
dayn per week) werc incidently exposcd

01 501 070
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dueng e resneler of the i to
the eonhitions oi group L The eats
wete eypied g of it at 2
e 1o e syt ot shoowss an P
Comprewwel air (el Trom the Slight
watstre trelly present by pastig
met ealiun ehlorrlel was foreresd
(hrongh the rock wonl whieh el Beet
tepratendly extractvd with cabon tetri-
chloride and then finely ground i
Lall il T waet found tor bee mather
diffiealt to prodiee dust with the coni-

pre Tl average partide stze of
the Boatmg dust after allwing the
cogrser material tu setthe for  few
e was 2% pinger sunples
of & fived volume (3 eu. (L. of uir) were
ket durmg theactual dusting The
distilled water sudeastatrs thiis obe
funedd were vaporated Lo dryies in
platinin dishies il weaehed, The
dust content in terms of muitligranisper
eubic meter 18 shown in the chart
(Pig. 5. No atteapt was marle o
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Fig 5.~Dust concentrations during U experrmental perind

meredal type of otled rock wool no et
ter how finely groond. Fiethwrniore
what dust wi esried into the air
remgined W sispesion & very short
tue unly, and uickly settled ont,
Tl all vory eflietivedy prevents dus!
formution. When  repealedly e
tracted with echont tetrehloride sl
thutouehly i, however, @ very
sadisfartory dust was produeed which
remsined 1 sspension reasunally
woll. Although finely groumd, te
particle size viowd considerbly of

l\n'p e dust af  constant leve]; on
e comtrary every efforl was made o
make The eonditions estreme by mis
ning the dlust content {o bigh feveks,
W wiitiah wee expl o the varis
ans fypes of ek wool in turo ot -
gorvals of 3 werks, The soli purpose
of the dusting expement was fodeter-
e whellier the roek wonl contained
any poisonots substunee thal hak
et detection by ather wrans,
Sinee, o oteal kater, he only evidenee
obtanied wis of 8 wegalne chractet,

Nor, 1037 ROCK Woul, IN RILATION TO HEALTH

and becase of the diffioully we ex-
pecteteed 1 raising dust from it one
g faurly asinne tiab dustiess 10
e vommepeial utthization of ok wool
i distinn ly a Taetor of no Dygienie
inguntasee. Throntghonnt the exper-
et e anttals renatned 1 eseedlent
comdition, AU the conelision of the
experient theae tisues were removtd
as it the other cases for further exe
aitation,

Instisstos

(henneal insestigation failed to dis-
chine uny singhe factor of toxie inpor-
tance, From the raw muterials in-
chuing slag, linweslune, sandstone aml
il to the finished products ineluding
both unoiled and - oiltreated ok
wool, nothing but  spectrographie
{ruegs of any clements of toxic signifi-
cance: eonld he found anid these fraces
obvionsly are fixed in the form of sili-
eates and ure therefore st ivert,
Pl sinalt amaunt of oil eft in the tock
wool is abw nert, except that it has
fhie vabiable property of increasing the
filtoting aclion of the rock wool with
respeet 10 dust - Not anly is it diff-
enlt tomake a eloud of dust by Iowing
air throngh thie ground up eonmercial
rock wool, hut the rock wool of itself
eonstitutes a filiveing medin,

Tovander to Lest this, euns were e
both with e nermal reck wool and
with rock wot that had heen heated
for 2 month wod largely dried out.?
The veoetty of Ui it flow thrngh the
Latder was three tines that throtgh the
toek wikel ad toutit feuiperatiire, The
Beated eybuder (No 1) was operated
18 hontes bifore t~tinge, e roon tene
perature eylineer (No. 2) was operated

Mo are dihted to M Bieland Page
{or the dust conernbeatlin oegsurements.

o

)

fur 1 hone before testing. The sir
flow through cylinder No. | was 99
cu. ft. per minute; that throggh eyline
dor No. 2 way 3 e {t. per minute,
The temperatures were a3 follows:

C.
Crmproswe] aar &
{orrwdar wr . 0
Air leaving (3.1 |
Air lewving Cy) 2. ... TS
Experimental Room .. .. 33

‘I'wo samples of the compressed air,
one of the cormdor ait and one cach
of the gir leaving the cylinders, were
volleeted. The dust concentration
mewsurcnents were made by the dark
fild method. The resilts of the
eounts and the ealeulation of the con-
centrations are as follows:

Sampds Dewenipteon Dl euneentralion
fibwrk pald}

particler per gubiz fod
b Cylwder No 1. 38,300,000
2 Compressed uir . 41,600,000
3 Cylinder No. 2. . 18,300,000
4 Compresed wir . 45,000,000

5 Corridorsie . .. 28,000,000

That thes iv 8 slight increase in
dustiness of air going (hrough the
heated eylinder is probably owing not
only to the high velocity of the air, but
also to the faet that the filtering setion
was peobably reduced by the oil having
heen kargely dried out by the continu-
ous heating during the  preceding
month,

There i a definite fltering action
appanent in passing the air theough
the cylinder at roum temperature st
the fower vejoety of 3.3 cn. ft. per
muate. That is, there & & leop i
nutber of dust pactices front the mean
value of 43,300,000 partiches per eu. ft.
in the compressed air to 18,300,000
partieles per eu. ft. on leavimg the
cylinder.

With respeet tu the effect of the rock

01 501 0762



T 0L v INBUSTRDL HYGHNL i, .6 Yor, 1937 WOCK WoOL [X RELYTION T0 HEALT 7l

MR
TAM L o TABLE [T-Continned
, GG e AU i _-,' wiboT or st B8 LNALTORY fF f1ed by
'I'l 3] ) T N‘I‘I' ‘."lll:l ——n e .o PP ————
"‘":‘ “H 0 ot b Wl od Arenit {\Ivnun {end an T ! lang ‘ Laver | Rddnwy Sreight il | Armnie ‘ Meteury | Lend
Cald v il 1l 10t vupwoe eats ~Con luded
M X vt ) . - hym jhimg Jruml_ -;mml ) ._”gvr;r-nl- 0 T
sy | re B i T 2 M N, W | a5 oo o dn) lug 205 | NI Nil | Nl
fier 08U l]‘m dutshle | Nl :\fl Livee 1w | Nil i | i
Ity 4D Nl Nil Nil Kili“ly @ | N Nil Nil
a v {ar] T b e | N '\'," Sl 5o las| soOu] L 270 | N Nil | N
lwer WL (Qu stnthle Ml Nit livt &% Nil Nil Nll
l\llllll‘\ lll' L] Nl] NI' Nll Kidnl'y m(n N“ Nll Nu
w | wy | ha] uEw | T 2w | N N!l r‘,'l wl2o (an] SN RS Tag B2 NI Nil | Nil
TR L sbnnble Nit | Nt live &80 | Ni Nil Ni
by 36 801 NN fidwy 2100 | N Nl | N
oy T i T A M |22 [mo] wsinel g B )N Nil | N
Lioer 0 il | Questionable M Nil Leer 86 | Nil Nil | N
iy 31 20| M NE N Kidwy 21% | Ni Ni | Ni
g 122 [ls| s Wl dang TR il f\:ll T‘tll 150 34 1o 08| Lung 3575 | Kil Nit 1 Nil
Dt 720 | Guetomalie | N N Liver 100 80 | Nil Nit | Ni
Idaer 100t | N NiLE N Kidny 305 | Nil Nit | Nil
gl lnn ] wezew bang A T :\_‘1 \'l Dusting experiment
Tiwp W Qurationable Nl :\!.I - PR
hudiey 2510 Nil N | Nl o | 20 W3] 67%{R4) Lung 162 | Nl Nt | Nit
. ‘ Live 6430 | Nil Nil | Nil
W | 2 s Ny a2 0 | ™ f\'ll '\.” Ridney 2040 | Kil NI | Nil
Pnor sbul | Quetionsble | SR I
[idney 23 00| il NNl 2Ly {R0| 6470156 g 202 | Nil Nil 1 Nil
_ ' Liee 6160 | Nil Nt | Nil
TR L U ] BHIEN Yl .\_ll Kidoey M.45 | No Nit | Ni
lwer W (}lh'\llnlmhll' N A\_ll
by g0 | Nl NN o0 (17| 0w wn| Lug 1563 | N0 Nit | N
. - Live 7670 | Nil Nil | Nil
ol vaor at Kidney 2020 | Nil Nil | Nil
g sy s o] Jamg 20 Mi N:ll \,“ g 11 [zt @167 | Tung 200 | Nil Nil | Nl
Jawer i 10 | Nl N | Ni Liver 573 | Nil Nil | Ni
hadney 421 | M NiL | N Kiduey 1515 | Nil Nil | Ni
ap [ us [ | BERE R L 3N M A\:fl N B3] 4[| 4605132 Leng 1150 | Nl Nit | Nl
Lot 840 | N Nl Live 4440 | il Nil | Ni
hidney 2700 | Nil N N Kidney 1165 | Nil Nil | Nil
o | gp [sw] soms g g 3302 | M N N PE1h [ 9m] 6832305 Long 1160 | Nil Nit | Nil
Ler 8100 | N N Liver 8495 | Nl Nil | N
hiduey 2200 | Nl Nil | N Kidney 21.10 | Nil Nil | Ni

e T ————

01 501 0763



ol THL IOERNAL 0F INDUSTRIAL HYGIENE

{17, o §

PARLE JT Catilealr f -

! 14 Y G IR B4
[ I 1
N 1 ! - -
e [ at |
' ‘ Vb | bt |]\..Iml
|

Wbt uad \

Dw-ting vqwrunvnlwt'umludt'd

e LI

[ ——

by —

\ptue 4 Vetuury | Lesd

i et T

mo | ton [ o ALY )
R Wi lag NN Nil .\l!l X\'ll
Wt 6T [N Nil Ml

Keduey 1307 | Nil Nit | Nl

g e tow | B0 g 190 | Nil Nit N.fl
lwer 798 | N NIZI NEI

Kiduey 239 | NI Nil | N

o et o ds 8

woul it anitaal Wle notling whatever slight trace
was evidlont (il could b eonsfrueed a8 aned by

injurions. The aninids eithur vt
Lainied theit wetglit, or showed an in-
crcase i weight with the exeeption of
(e subjeeted {0 nir passed through
heaterd toek wool and, as has been
woted above, the slight average des
crease I weight particularly during
(e It 3 weeks is probubly largely
owing o hes trying living conditions of
feperature and Duoidity 1o which
ey weresljoctedd, - Abthe time they
were chloroformed the wninals looked
healthy and marioseopic inspee tion of
thei ti- ues on resmoval showel noth-
ing wnusual.

Ater ehlorefotming the cats, thee
{ssiies et weighed at onee lefore and
ftet rentoval uf pieces for pucroscopie
exatitation and the remler and-
Iyzed ehesically for arscnie, mereury
and Joadd For this purpnse the (ssues
wete wel s by weans of it acid
it apdor (o provent any possible Joss
By volsblization of arsenie and uet-
ey, "Hiduda ths seenred e glyen
io Tuble 2. 1t will be noted it the
rosulls are wholly negative  No for-
gy metls of chemical siguiicance
were present in the tisues. The very

o of arsenie founel were hal-
(lie trace of asenic in the
pitric acil wsed in ashing.

Micuoscoric EXAMINATION OF
Tissues

Mierieopic sections were prepured
from the hngs, kineys and liver of
el vat used in hesc experiinents and
from four nonnad control cals In the
xperinental animals U siaes WIE
all sl in onker's e, pubecdend in
paraffn aid the ertions wore stuined
with co-in 2 methylesee bloe. Tis
sicy from the eontrol cats were fixed
in Zenker's fud und also in 10 per cont
formaldcliyde and paraffin scttions
wore stamed with osnemethylene blue
and hematosylin snd cosin.

(ol Vapor Erperimont

Mictoscopic examination of the
fungs, liser anl Kidueys showed 1o
constant chianges from {he noriusl.
The hungs from § of the § eats wsed in
this expetiment showed varying des
e uf eongestion. It the {hreg ui-
maly (Now. 23, 1Band 14) in which con-
gostion ws ot marked thens were
ghio slight to moderate uniounts of
hemorrhage in the pultiunary plveoli,

Noe, 1985 ROCK WooL IN RELATION TO HEALTH P}

The bronehi gl bronchioles of all ani-
mals contained small amonnts of 2
blue--taning congulum that had the
histological appearance of mucus. In
three cats the largee bronehi contained
consilerably larger amounts of this
material than was observed in sectiong
from the control animaly,  Slightly ex-
cessive amounts of desquamated epi-
thelium and cellular débrig were also
present in both large and smull bronehi
ina fowspecimens. Oceasional groups
of 1ononuclear phagoeytes were obe
served in the smaller bronchi and
bronchioles of all gnimals, Although
many of these eells contained very fine
dark brown or black dust particles, it
was only in tno animals that rare re-
fractile particles of silieate could be
doteeted. Slight emphysema was ob-
served in most snimuls and in three of
the eight cats there were smoll smount3
of peribronchial inflammatory cfl in-
flueation. These abnormalities were
also observesd in the control animals.

Sections of the kidneys and livers
showed no abmormalities that were not
observed in the contral eats.

Hut Vapor Experiment

Sections of the lungs of these ani-
mals were practically identical in histo-
fogieal appearance (o those in Group L.
Excessive mcus, desquamated epi-
thelium and ccllular débris were ol
served in the farge and small bronchi of
two cats. The lungs of two animals
showed recent hemorthage into pul-
monaty alveoli. In sections from one
of these animals and in sections from
two other cats, there was also fresh
blood within large and small bronchi,
indicating thut & tcrminal aspiration of
blood was the probable method of
spicad {0 the alveolar spaces. The

lungs fom two eals showed slight
tracey of connective Lssue inefease in
seattered areas. The most extensive
of these lesions was located in the
petiphery of the ung bencath 8
modetately thickened pleura. The
entire ures was inflirated with mod-
erate numbers of [ymphocytes, niono-
nuclea leucorytes and occasional polye
morphonuclear leucorytes. In the re-
maining arcas there were no bigns of
ctive inflammation, No particles of
silicate were detected in nay of these
aregs, o in the sumounding Jung
tissue und there was no evidence of
associnted forcign  body reaction.
These areus wert interpreted us healed,
ot healing inflammatery losions prob-
ably initiated by pulmonary infection.
Oceasional bronehioles contained srvall
groups of mononuclear phagocytes
which contained small amounts of
dark brown or black pigment, Bili-
cate particles, however, wer chserved
in only one snimal. In this instance
8 rare perticle was found after pro-
longed search,

Sections from the kidneys showed
no significant sbaormality.

Sections from the livers revealed
no lesions except in Cat 5. In this
animal there was a moderate amount
of chroni¢ periportal inflammation
throughout theorgan. Theliver cels,
hawever, were well preserved and there
was no evidence of bile stasis.

Dusting Experiment

The most significant difference in
the lungs of this group of cats, a8
compared with those lready de-
seribed, was the presence of Inrge
pumbers of tefraelile particles of sili
cate in the small bronehi, bronchioles
and slveclar ducts of all snimals,
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Suller st of G partieulate
matter were oberved in the alveolnt
spaces and interstitid temues Re-
giardles of ity lowation, mueh of this
forcign matetial was contained
phagoeytic eells. Many of the sinall
bronchial passages were filled with
clumps of macrophuges, cach contain-
ing large nunbers of varying sized
purticles of sileate in addition to the

({7, ne.6

SUaMARY 0F MICROSCUIICAL
EXAMINATION

No pathological change that contdd
be attributed o the experinental
environment was observed in the fivet
and kidneys of any suimal The
zenal epithelium of the provinil con-
voluted tubules of 11 cats (five from
Group 1, four from Giroup 11 and two

fine, durk pignicnt oserved in catsv from Group 111) showed light to

from the other experimental grougs.

With the exception of the presence
of numerous particles of silicate, the
lungs of fve of the eight cats showed
no ahnormeltivs pot present in the
previous groups of animab. o the
three romaining vats there were vary-
ing nuinbers of emell cireumseribed
lesions that consisted for the most part
of dense accunulations of Jarge, oval
and clongated - monontclear eell,
Iymphocytes, cusinophiles and scat-
tered polymorphonuclear leucucytes.
The alvcolar walls af the petiphery of
some of these lesions were moderately
thickened and infltrated with mono-
nuclear gnd polynucleat iuflammatory
cells, Silicate partices could be found
toadily in the majority of these losions.
Tour of the eats showed o reeont and
probubly terminal exiravasation of
blood into the bronehi aml pulnanary
alveoli, Exeestve micous secrelion
and on increased desquamation of
bronchial epithelium were observed in
two cats, These abnormalitics, how-
ever, did not differ from those ob-
served in the other experimental
Eroups,

Histologienl exumination of the hud-
neys and livers showud no noteworthy
abronnality.

moderste degrees of vacuolization.
Because 2 of the 4 control eats showed
equal or greater amounts of vacuoliza-
tion and because there were no accom-
panying signs of retrograde chianges
i the tubules and o glomerular
lesions, (his finding was not considdered
impurtant,

Examination of the lungs from cats
in Giroups 1 and 1] revealed 1o cone
gtant chianges that were consitere]
significant, The slight to moderute
exeess secretion of mucus in the bron-
chi and bronchioles and the incieused
epithelinl dequanmation which were
observed in 8 fow cats wore ot ace-
punicd by any evidence of inflammg-
tion of the ronchial walls or perk
bronchial tissue,

Hemorrhage into (he hngs wis obe
setved in o few cas from ulb experis
mendal groups and i one of the four
nonsaal control cats. e mivroseopic
appearanees cleadly indieated  thub
this extravasation of blood had oe-
curred a8  terminal event—probubly
during ehloroformization.

Fxamination of the lungs of cats
which had been stbjected to the ex-
cossive. dusting (doseribed carier i
the puper) revealod that large auounts
of slieate particles hod Deen inliled

Nov, 1037)

ad reluined 1 (e smallr air passages
and lung tissues. Tn 3 of the 8 cats
from this group there were varying
numbers of small celiular lesions in
which silicate purlicles could be de-
foeted. Lxeept for the presence of
silicate particlog, the remaining 5 eats
revealod no abnormalitics that were
fiot prestnt in animals from the other
experiniental groups, The absence of
wide-spread inflammatoty changes in
the lungs of all of these animals
where silicate particles were in in-
timate contact with the tissues sug-
gests that no highly imritating eub-
atance was presnts

SPECTROGRAPHIC EXAMINATION

In acldition to the chemieal analyses,
an aliyuot portion of the ash of each
tiswie was examiined speetrographically
Iy means of o Iilger quartz spectro-
graph with the following results:

Arsenie.~The most sensitive line
for arsenie is 23198, 1t ean be seen
only very fuintly if at all in any of the
tissues,  Mercury apparently is not
prosent i any fisue, Lood. The
typical lead line is extremely faint in
all cases with the exception of cat
kidney No. 5. In this case other
lead lines ean be found readhly to
confirm the fiest line. The othet
tissues of this eat show o very faint
ornolead line. Thelead in the kidney
of this cut iy doubtless due to some

ROCK WOOL IN RELATION TO HEALTH 75

Previous PRSI, othersise  some
other of the 28 caty subjected to
simitar conditions would have ex-
Iuited sunilar effcets,  Thollium i
ahsent, Cadoviumis very faintly pres-
ent in most cases, No certgin indi-
eation of Antimony is given owing to
the preece of iron and traces of
silicon.

The ahave metals representing those
commonly met with {o which may be
aseribed any toxic significance are 80
faintly marked in general that they
may be considered of quite negligible
importance, Indeed thereis no resson
to consiler them of hygienic sig-
nificence, since thesc metals when pres-
ent in (he oniginal rock wool are
prescnt, in speetrographic {races only
and furthermore are in the form of
silieates and are therefore inert,

Sunyany

The chemical data thus obtained
entirely deny the existence of any
hygienie hazard in connection with
contact with commercial rock wool of
the type iuvestigated. The histologs
jeal exaniinntion of the hungs, liver
and Kidueys revealed no constant or
significant pathologieal changes. In
fhe dusted ests there was evidence of
inhalation of considerable quantities
of silieate snd the accompanying
changes in the lungs were those which
one might expect such foreiga matter
to produce.
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