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WASHINGTON DISTRICT OF COLUMBIA )
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BEFORE ME, the undersigned Notary Public, personally came and
appeared MIKE RHODE, a person of the full age of majority, being of
sound mind and bedy, who, after being first duly sworn oy me, did
depose and say:

I MIKE RHODE, am the custodian of the originals of the docu-
ments attached hereto as Exhibit A, pages 1 through sz_. I hereby
certify that the documents attached hereto are true, correct and
authentic copies of documents authorized by law to be filed and

actually on file with the Armed Forces Institute of Pathology.

A
MIKE RHODE, AFFAANT

SWORN TC AND SUBSCRIBED before me, the undersigned Notary

74 52 2
Public, on this the zé'_/Z day of , 1989,
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NOTARY PUBLIC

My Commission Expires:

SHEILA R. BETA
NOTARY PUBLIC DISTRICT OF COLUMBIA

My Commissi:n Expirss November 14, 1991
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Inslosed you will fiad \hares eopies of s report oa the results
of animal experimssts vith Kaylo dust. 4A» {s 0w sustom, ve Mave
samarised brisfly material previeusly presented, insluding ewr in-
teria repert dated Ostcimr 30, 1947, and dawe given detailed dip.
cussion enly aof sudssquent develepments., Whem o)l experimsats dave

scapleted, vo smpest S0 prejure a fisel repert vhieh will iae
details of ensh phase o0 that all data will be awmilahle ia
plase, Sewerey, the sxperimental study of the offests of inhaled

dust oA aermal wmiafegted snimels is aov finiabed and cuossliszions
ssed en that sudfest are final rather than teataiive

In the repart isewnd oms year sge, whiek deserides the fiadings
in aximals %heat inhaled Kayle dust fer perieds up tc 30 mem
folloving tentative ecasliusien wvas aades

Y

+

*Is echsequenss of the experissatal stadies wi
gulasn pigs to deternine the Molagisal setiviwy of
Esyle, it sy o tmialively comelwndsd that Isylo slome

falls to zredwse signifisent pulassary damsge vhea in-
halsd inte the lumg.®

Dariag the 30 Ve 36 memths peried, Mevever, definite imdtection of tisswe
resstien appeared ia the lungs of animals iabeling Kayle dust and there-
fere, [ vageed 1o suy, ear tentative ecnslusien (weted edove Wush de al-
3 al} aniaals merificed after mere thas X msaths of exposurs to
Kayle dusd wnistaknbis evidense of sshestosis has develsped, abowiag that
pakle of wodusiag ssdestosis sod st be regarded

E

carth wms clserved, the fuarts and dlatcmsescus earik sosponeats of the dust
shedy tWypieal lesiome.,

information ea the sudbjest asbestosia, eertain
evidenes derived fresm our cxperisssial werk vith ashesios ¢ust has deen &l

Wees fiadiags Mave 2et yot deem released for jubliestion, I re-
queet that, whils wping them as required ia formilating s safoly progrua,

}
H
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The nev series of experimsats vith respect to the iaflusmes
of Eaylo oa tubereuleus iafestion are wvell uader wvay and are pro-
gressiag satistastorily. It is, of sourse, too sarly to expest
sigaificant results on whieh to btase ¢vem tentetive scmslusions.

At this time may I reviev briefly the fisaneisl arranguent

for condusting tae imvestigution with LKayle?! The researeh progras
up o tais year was earried o under s escutract, imitiated iam 1945,
by vhjieck the sxperimmuts weuld e sudsidised with s gruat af $5,000,
por year, 4is paiated cat im xy letter of NMareh 3, 1948, the ecntract
terninated officially om Felruary 15, 1948, dut the imvestigutioa would
b eantinued vithout eharge uvatil Jums besause the origisal experimests
wers started late, Sines & sheek wus reesived vhieh tocok eare of the
subsidy up to Ncvember 15, 1947, there i old
sub. of $1,2%0, for the final quarter of the ecatruet {fram Bevember 15,
1347 to February 15, 1948). Ve have delayed sending an inveics for
tae final gquartsr witil all work eould We finished sod s final report
submitted, JFolloving the temminaticm of the experimect in Jume, it has

id several mcmths %0 do the histolegical work, study the tissue
sestiong, ocollate the deta and prepare the repert whioh soccmpanies
this l.tmo

Ve are lacluding ia tae repert a tr.ef review of the nev experi-
nents in viish the effeet of imhaled Kaylo duss om tubervulous in-
Zestion is teing studisi, Yowr purebase criwil-1l70 acthorising this
aperimsmt 2t $5,000. for sme yeer is dated Februsry 3, 1948, but owiag

’ procsaded
the iacreased eost fram our Fouadatiom reserve.

In & fov days ocur asscunting depsrtaeat vill forward & statemsat
of the paymamts aov dus ia suppert of the researsh ;rogrua, as followsi

sxpeTimeny, begun Fetruary 15, 1945, at rate
of ’5.@. mll’
Por final quarter {Eoveaber 15, 1947 tc Pedruary 15, 1948) §1,25C.

Xow sxperiment, begua May 1, 1948, 2t rate of 35,000.
anaually

Por first quartsr 1, 1948 to Aagust 1, 1948) 250,
Tor mndqum !Au‘nss 1, 1948 % Noveuber 1, 1948) ﬁ"gﬁ.

$3,7:0.
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I realise that our fiadings regardimg Leylo are less faverrsble
tham sntieipeted. Hewever, sizce Kaylo is capshls of producing ase
testosis, it is better to disecver it aow in aximals rather than lster
is iadwstrisl vorkers., Thus the ccmpany, deing forevirned, vill be
iz & detier pesitiom to imatitute adequets coatrol msasures for safe-
sasrding exposed smployees and protecting its owa interests,

Singerely yours,

ketkur J. Vorvald, K.D.
Pirector

AJYILB
ncs. (3)
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IRTI
Cne yuear age, on Oeteder 30, 1947, wa iateria rejert was sudmitted,
m&mofmmlwuﬁﬁlqunm
poriad of X0 menths. It wus nseessary 4t thad tiae te resummend furiber
sxperineats esnserning esrdain Fhases of Whe veblem. The jresest reyort daals
with the fimsl sheses of the experiseat them in jregress and vith the early
ehoarvatisne mads in the 2w series of cperimais.
he crigizsl ezperimsat 2as 30w bean senpleted and the ssmclusiens drswm
are Jesed wpem e Tesults of s Mull Whres ye:rs’ sxzpesure o an stmespharis
suspensisn of layle dust. Previsus axparisass Mas shown Yhat Whis is the re-
eized perisd cver whish aspesures $s 2 duat of deudiful Maelagisel astivity
met do eatinusd befere fimal eemslzsisas sre warrested. ﬁuw,n
fagt, ssmsiitmies s& ¢3atrple of e iaperianes of sush prelenged standy for, as is ©
b dhowm below, the findings st Waree years were strikiagly 4iffsrent frem icee
at w0 and one-half years sad the tentative semslasien reashed at Shat time mast novw
be altered, Thms, st the Lime of the wevieus reyars, tha evidemse indigated ihet
Layle ssted as em S9ert dnet ia mermel rats aid guines pigs) resultisg cmly ia
\ls formation sf climgs of dust enlls, vithewt filewsis. BDawewer, it wiil o
showa dalow Wat Luyle is capeble, en relconged ishalatien, of predusiag asbestsals
iz the lungs of guian pige, and thet it sheuld W headled iadustTialiy as & he-
sardods duwd. |
This vepart will W presented ia four seetiens 3 followm
A, Fisel ebeermtiens, dust izhalaties 1n mermel guimes pige.
3 NMesmssiom.
C. Cemslusione.
B, Pregress repert e aev series of experiasmie,



i Ziasl chesrwtigne, dnet iaRelstics in permsl guises oigs.

Seforemss W e Inleria Sepert of Osteder 30, 1947, vill reweal et tue
£oups of ncrmal guimes igs ware plaeed 13 the dust Toomt ome growp {a Pedye-
ory 1943 sad the secent in iaguat-1345. The ssnimls were sxpoved W stmcupheris
smspensiens of Xayle duat for esight dours daily, five aad cae-iell days 2 wee
thrwagheut the axparimamt. The dust eenseatratiom, whieh veried semeovhed frem iime
te tine, has sversged 116 aillion pertisles per subie fect of air over the eative
esurve of the exparimmt o dnte.

A Wief review of the cluerwticas deneribed on pege 4 of We previens re-
pord viil revesl Wist up te Wirty soaiths the resstion ia guianes pigr was limited
s s sesumiation of clwnps of metrephages, watelning dust partiales, ia
grenpe of cdiasent air cpmass, Wile csetnsiems) mmltismuslsuted gisat eslls were
seem, there was 20 unine voliferztiem of tisews Mistiseytes ind fidwesis was
sbesmt. 1 fov wmisterable ssbestosis Dedies weve ldemtified. In gemerel, the
sooummlistias of eells of Whe typer dsserided shove sad their ;ervistense o3 sush
over & full Wires year jariod, vithout the develegmemi of filwesis, has deen
foand % indicets Wt the agent vespensidie for \hea $3 ned eapnlls of gradusing
filwseis. Jah sgeats are new scmaidared to W "ialegieally ifmewd,” simes the
e dellular seommlaiien has 20t Yoot showm o affest pulmceary fwnetion o
sesisisase o dissame.

Sowome, ¢f pine saimnls sserifiend smisequeat te Wirty ssatds 1 the re-
mmmmu—mmm-mmhtmunm
tres filwexis of s Wps tharwsterisiie of the respemse aof guines pigs 0 asbeates.
Tads 15 s rsther diffeee 4pe of f3heesis Wich forms chiafly sdopaut the mell oir
dnets, mows a5 \Wenshieles, frem whish \he aly spasvs, of sivesii, f the lmg
Qn-. The spponded jhetenieregraziis shaw the matare of the loeisns Wuiag U
oussed. This cendition is idsutienl with ashedisnis oo mas W0 oo Yy Sungariag



FHgure 2 with Figure 3.
The lesiens in the trucheohronehisl lyuph nodes showed ne chaage betwean

thirty scaths aad Whree years.

Chemisal :nelysis of tUhe lamg: cf guinea pigs thet Bad ixdeled Eaylo dust
fer jeriods ap 30 36 mcmths yielded tae data givem in Tuble 1. It vill 3o ncted
that 23 the jearied of szposure decams loager (he aeh Wilue gradually imsrecsed,
indicating 8 asowmlsticn 2of aigersl mtter in the lungy. hare was a ;ro-
acunsed imsrc+ss ia the siliea compament 29 %0 shout ¢ memtdhs sl them 2 alight
decrease. The reniem for this eciiéitica, wvhich has Yesn cheerved {a sxperisests
with other dusts, ia mot sntirely clear. Simse only twe saiuels were caslyxed
far sath axjosure pariod, individusl wilues wers cecasissrlly sat of lime Wt
the gesars. trecd wus glecrly indlscted.,

5. Rlassasiem.

The finel shesrvaiions in this experiaemt with Loylo indmlztiea i3 normsl
gxiasa g+, reported cdews rad 1llustrated in the figures, srews Wi Layle i
enpahls of predusing e sharvsteristie rwaetiem, asheetesis. It is evidems,
thevefare, (hal i emmsiferakls pertisn of he 200sster somponeat iz Layle remains
weinaged durisg s namafeoturiag preocess or, if it is shaaged, that ths sltared
predast minteing 1% capuaity to enume filvesis, Wils We lasisns ufnic 30
mamths shoved 3¢ fTivesin, ¢irtals swapeeis of then vere sempeiibls with o welin-
inary stage ia the dewlopmut of wsbeetesis. These sspesis were msted W the
inert type of yesstion %o 0o mbervials other then ashustos {2 the dust, The
sharseteTistie sarly slage «f o rwastiion Y0 23Wesies iz e wedileation of the
£1dars %o lewnlize in the Lumm and well of the mmll sir dusts, kaewn a3 terwissl
Wweonshioles. This is iz sentrast o pertisulate materials, wkish leeslise Shiefly



in the setaal eir speees, or alvecii. In She pressct experiasul the greetest
pertion cf os inmmiec Juss, delag ,articuirte, iodgea iz %Whe alveoll and masxed
tae sezibroaediclsr dspcaitics of some of Whe filKwus compomeat. ia retrospest,
it {5 jossibles (0 disserm that toars is aore evideass of duut ewll estivity in
tive regicn cf ihe Drc-thicles than is charseteriastis <f e resstica e = inert
sarticaiate dusb. Jdttle signillecnse ves atiashed Lo tWals 4 the time of e
Jeevisus re crt bessuss there ws ne ovidsnsde of the develsyment of fibrosis.

e ii/feresnses botvesa s early resetion te layie and thst to sshestos
aay be imteryreted s u modificttica 2f tae _esions by e jartiemiate ecmponemts
of iayla. "Nodiflcatica® of silliconia i{s well recognised <aem lesions of taat
disesse devels; foliowing iabalatics of o aimed dusy scatalizing mrts together
wvith actericias of o faeTt Batare, mued a8 ires oxide,

It 1s of impowtence to Nclte thet while the paridwsashiclar reastions eb-
served inerisimate Lryle as eeahls of rudueiag csbestesis, ttey sxslude the
poesidiiity taat it my ssuse siliecils, sines, over a full thres year jericd,
taers i3 is 20 saimsl aay focus <f Ayslime nodulsr (iMwsis eharsetarisiie of
the reastios to ;warts. JFerthormsre, it any W sdisd tant the salsals show 2o
ovidemes of ths type of diffuwse fikresis whiah Bes besn chbsarved inm iz lader-
ateey o follow imhslitisn of diatemmessus saTih dust. Ia regeard 4o girsted
ssme-calsimm silisate, & mjar censiitmsat of L2yle, it awy Be suid that waile
thare 15 a0 juinted svidenne s2 % 118 offet ok pulmcmary SNissee, Ware i3 men
oviduccs to shew that & wristy ¢f silimtss, insluding soms fearms of saleiwm
siligates, e dMalegisslly isert. It sesms likely that the ecloimm 3ilisave
i Luyle should somferm Wik \kis pseviens experisanse.

Dus, the pessibility axpreseced W Doster Gardmer i his early esomasiderrtiom
af this jrohlem, Shat Igyls might reduse twve )ammcecaissss, asdestosis cmd silicos!
vith the resultant sufely Masards, hes Wes wds uately studied, wnd somesrn over



e latter eomdition ean e dismiseed. Turther coasider=ticm must ¥ givem to
ssbestonis, however.

™e lLidoreiory 2es resently sunpleted @ large smoumt of wort vith sedestes,
whish has Ween Teporied to eartaiz other supjoriiag soapsniss, Wt Mot as yet
published. The fellewing dieswesion of e ;redlsm is drewe largely frem that
work, snd ve wveuld recesst that thess commonts bw eemsidered esafidemtisl. It
i12 felt that t2e follewing iafarmadien sy MW of aid te the Cwems-Illiscis healts
departneal in formmisting s safety ;rogram, whieh esrtalialy is neesesary in visw
of the results of this Layls experiemé.

Asbestosis, Yotk iz mn aad cnisales, ia a chrvenls, slowly develsping peri-
Wweashislay fidresis, whish ia labe stages exbends fresm the srigimal side of
leseitmtion ixte Whe swrrventing aiweli., The esekiclizr lesslisatios is apper-
MLy due te the filrens Ratmye of the ainsrel. Rxperiseutal studiss indieute
that the shiel mode of seties is W meebanieal iyritatien of tUissws Yy s {iders,
The straeture of these rilers, and the sejadility of repesiod lsmgitedise! divi-
sien o noleoular strunds . is inpertast in the ssshanimm of ssilen, alnse the
selid fiders of glase weal are net sapadle of jredusisg the filsrvels. Chemimal
setism 12 of 113000 «@ oo impertamee in ssssing resstism, sinee eirysetils rem-
dored articulate Wy exitiag ami separstien doss net initlate filwesis.

Sartzin lameotiguitens have indiseted et & seeningly segligidle sreperiicn
of fidrees sshustue is seffisdond Yo ;reduse the eharssteristis reastion. Thus,
o iatelation experinent ws earrisd sut with Wll-ailled wsbestes ia whieh o8
stionpt s mde (o elimineis all fibars frem e mderisl, It ws found W W
ingsssills 4o Wreak up all of the fiders aud shout ens por eemd of the air sus-
pomded dust esmsisted of fiders, The sharewsteristic perilieashiclar filresis
doveloped ia e emposed saimils sfter ferty amtha. Thas, it sppears thad vary



smell sumbers of fibers are sapabdle of wudusing ashestonir, altheugh the dovel-
cpmeut of the leaioms 1z delayed. The prevsent sxperisest with layle is also 2a
exampls of this fnet,

e insertent mtter of rogressiea of reastiem <1f%er expesure to sshestos
dust eesses has Yeam extemsively ixwestigated, e remlts imdiests et $n com-
trast o siliscsis, vaars jregrecsion ooatiswss for seme ims, thevre is oo signi-
fissat dagree of wegressiem iz sxtend of the lesises, Hstder, the sisze of ide
lesiens deervases in ssbestesiz dus to the tendansy of the filwreus Visses to
camtrest after the simmiss o 1% yedustise i3 remswed. e irritation of tissue
W = sebestos fider is appareaily arrected viihia & fov mamths sfter 1% amters
e lung YWy the formsiien of Whe S2sdeutssis Yody® (u esating of the fider W irom-
somtaiaing mterial), with the reenit that the exisiiag fidewce tisome ssmtrwets,
Thether this csnfrsstion eserts s bemefieisl or deleterions ¢ffest on lung fube-
tion is mow wmder investigatiem.

Safortumiely, the studies vitk usbestes have a0t as yot esmpistaly elarified
ths ;roblem of its affust en sssesisted tabervalomns fafestien. I apjwary that
faylo my exuwrt s slightly mee mried adwverse inflvense ca W3¢ iafestiem than
doss pure ashestes. The differenss sy well Yo doe % e jusenes of the saall
amound of ymaris ix Kayle or jenings Vo sther insidental fasters. Gne jurpese
of Vs studties anw wder wmy is W darify this eelilan.

. Smslasleng,

1. Zayle, becouss of 1% esntant of «n sppreeizdls amswnt of fidywus
shrysotils, {9 oupadis of preduting ssheetosis aad should b
haniled as & hasardeus indusirisl dust.

2, Xayle dees 2t preduse xilisesis in aximls,



3. Layis dese nobt predess the diffuse ssllular fidrvais of the
lungs Aev regegaised as reeunltisg fres imbalstion of diste~
ageseus esarih.

P. Irssrese Besert o Mev derise of mioerimmie.

T™he thres phases of the experissat, s sullined ia the rejort of Ceteber 10,
1947 and in 2 lstter dated Jareh 3, 1948, are mev waisr wy. Walle little of
signifisanse 3as doveleped VWime far, s review of the werk is presemied hare.
Pragress mad resulis e date of Wiese siperinmis are gives Wolew mmder whe
Aidle of eneh phmse.

(1) The sffuet of Iayle imhalatise en Wmbevexisus iafertion initisted 2t
the ensed of durt sxpocure,

Tiry spwrimnts)l wmisals vere infegted vith the attantusted
struin (B;) of twderels Wsillus wed in tAls type of axperizent and vere
plased 1a Ahe dust reem Whe memt Gay. Mirty-ihres cswtrel saimels were
infested «§ the same time sud Yepd iz sewmal air. Of the experissmiel
aximals, siz a¥e sow doed, twe haviag beem searificed 3% twe moaths, twe
st four amthe wad e heviag diad.

Que doath copurred b £IW wivhis, ¢éon % interewrrent joeuscais,
e sther wus 20 rvesst thet sovtisme Mave 20t Fut boss prepared.

e axbnls Xlled st e snths showved lselems ssaparshle with
hees in Wie evalirels, WAk pressly i s{cveasejisally. The saimels
llsd ot Doer sentls 2w 2ot Yo stuidlied misvessspionlly, Wat en grees
emxisation the lesions appesr sisilear in the twe greups.

{2) The offewt of Iayle indalstiicn eu vegressing tuderTwunlous lesiens in
guinsa pigs.

In Whis phase of e sxporiamt, tommiy-fiw guines gigs were
infestad, smi greups of them vere kepd in merwml cir for tee, fowr aad aix

. N



maths Wwiwe deing plased iz the dust resm. it the mresemt time the firm
tws groups have besm plaged i the dust recm; the third is to go i m
Desemder 15, 1948.

only tve snimsls of the first group kave ween saerificed as
you, after e momths in the dust. HNisrosscpis cheerwations have not beam
mde, Wt in the gress, the lecicns wvere csmparshie with those iz eontrel
aaimmla.

(3) The sffest of ssswmlatad Laylo is Whe lumgs o8 2 subweguant txbersulous
infertion,

Dhirty nermsl gulaee ,igs weare plased iz the dust veem m Moy 12,
1948, and en imgest 12, 1948 were infested with the sttammsted Whersls
maillli, Fiw snisals were sserifised at Hhis Vine for chamisel amslywis
19 sstadlish the amsunt of dust iabalad, Centrel aaimels wvere infected o=
e sams dabe. inlmals vere sserifised recestly, two meaths sfter infestiom.
Grosaly, the lesiens ia the exparimsatsl sad scntrel snimsls were somparedls,
St aguia steressepis cheerwiieas hawe ot Yeem mde.

The results % date ia this cxparimsnt sre of Littls signifiesase, siaee the
disease is o chrenis ens snd sny changes dus %o e izkslatien of duwst of sny mtare
are ok ‘e o slow, Nevower, it esn o maid that the experimest is pregressismg
way suttotoatuilly, end Smd we sxticipate nene of the eemplisutiens whieh inter-
fored with U MNP of e gevisus experiami ia regurd to the offest
of Lgyle e sxpurtisnie]l Wbsvenlseis.
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