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THE SARANAC LABORATORY

HE fact thar the Saranac Laboratory has always been a separate mnsu-

tution from the Research and Cluucal Laboratory of the Trudeau Sana- y
tonnum s not generally undersiood. Both laboratones are sponsored and
controlled by the Trudeau Foundauon, but the Saranac Laboratory 1s located
at 7 Church Street in the village of Saranac Lake and not at the Sanatonum.

Tht properties of the Saranac Laboratory conuist of the onqinai budding, |
gven to Dr. E. L. Trudeau by Mr. George C. Cooper 1n 1894 as a pnvate
research laboratory, together wath the John Black Wing, donated by Mr. and (
Mrs. Frank B. Black i1n memory of their son. The addition contuns the ‘ :
bbrary and lecture room, erected in 1927 and 19285, and pnvate research '
rooms constructed 1n 1935, There are also two arumal houses.

While the Saranac Laboratory co-operates with the Sanatorium in every
posuible way, and serves as the headquarters of the Trudeav School of Tuber- :
culoss, it provides diagnosuic fachities to the phymaans pracoang in the
village and carries on independent researches in the field of tuberzulosss and  *
assocated condinorns.

To avoid confuson, the Trudeau Foundauion publishes separate reports
of the Trudeau Sanatonum and the Saranac Laboratory.
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THE SARANAC LAKE ACADEMY :
OF MEDICINE

N the early part of July, 1931, a group of physimans'in Saranac Lake et ’
in the John Black Room to discuss ways and means for supporung the
diacnostic and research aczvaties of the Saranac Laboratory dunng a penod
of dimuushing income. They were of the unarumous opriruon that thus insu-
tution 1s essennal to the continued exstence of the willage as a center for the
saennd: treatment and study of tuberculosis. As a concrete expression of
thus feel:ng, they consttuted themselves the nucleus of 2 body to be known as
the Saranac Lake Academy of Medicine. Its objest 1s "to foster interest 1n the
Furswit of saentufs mediane in Saranac Lake™ through the agency of the
Saranac Laboratary. Its members pledge themselves to support the acavioes
of this insatunon 1n every possible way and to seek assistance from others .
for s operation. The acuve memners are physiaans praztiang 1n Siranac :
Lake, bur assozate, sustainung, and life membershups are also open to interested i
laymen. In the £nanaial report for the current year wall be found a bst of
conssbutors
The formation of the Aademy created nothung new. The Laboratory, the
, Library, the c:agnostiz service, the saenusc lectures and rescarch have always
- been an antegral part of the medizal hfe of the willage, but by many they
L have been freely accerted as 2 natura! hemzage from the great founder of thus
health commurnity. By membersiup in the Academy of Mediane, or by con- .
rizunons through st, anyone can feel that he has a par in keeping ahve the
Trudeau 1deais for the furtherance of medizal science.
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REPORT OF THE DIRECTOR OF THE SARANAC LABORATORY
‘ FOR THE STUDY OF TUBERCULOSIS .

—_— 1936 —
Lezroy U. GArunER, M.D., Director

THE policy and general nature of the work in progress at the Saranac .
Laboratory has remauned unchanged dunng the past year. Problems dis-
covered 1n field invesagaoons of pneumocoruosis and assoaated tuberculosis
are being studied and eluwdated 1n the laboratory. A close co-ordination
.-+ .between feld units, the roentgenologizal laboratory at Trudeau and the

"t pathological dmason “has mnsured a very pracocal trend  much of the «i
researzh. But other provlems of 2 more theoretical nature are also being
artaczked, therr solunors may ulomately find apphcation 1n the feld of diag-
nesis and prevenoon of dusease due to dust.  Sall other quessons have been
referred to the laboratory by industnial groups who have doudts as to hazards
involved in the manufacture and use of their products.
The year has been a very busy one owang to the diness of the £eld directer
whyzh has thrown addiuonal responubibiues upon other members of the sl
The:r willing co-operaticn has made nt posubie to fulill our othizations, T
carry on an extenuve program of invesugauion and secure the inlome neces- -
sary to maintain the laboratory.
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LABORATORY RESEARCH

Impomant unsolved problems which are being investugated by expenimental
methoss inzluse: (1) An auttempt to determine whether crysiaiiine miica
actually dissclves in the body. (2) A companson of the biological activaty
of c:fieren: forms of free whza. (3) A mmiar companson of the efests
of ciferen: forms of combined mhiza or wheates. *(4) The mod:fying acnsr
of other substanczesinhaled or mnjected at the same nme with stica (5) The
eZezt of parucle sze on the rate of ossue reazhon. (6) A determiration .
of the degree of retenzion of irhaled shea partdes less than one mizron
in d:ameter an the Junes (7)) The efests of mouth breathung on the accu-
rmulation of dust in the Jungs  (8) Assays of the bioiopizal aczmwaty of
vanous 1ndustial dusts  (5) A study of immunuty in the siheotic hos:. These
expenments. most of which were menuoned 10 last year's repor, are no:
compieted but some have progressed suSaently to indizate thair wend and
protabie outcome.

" The efect of other dusis imhzled with srice. Gypsum, iron oxide. calcium

fluonde, and perhape some of the siicates appear to inkubii the acuon of i
sihica and causc a delayed and often typizal cellular response. \
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N G\pn..r end Siscz A group of guinca pips exposed to an atmoschere
of meariy 132 mulhion parucles of pure cal=ned gypsum Cust per cubic 100t
of a1 developed no sigruZzant changes 1in 2 years. At the present ume. 16
months aficr concluding the exposure, the sunavors suil thow no 1l edests.
So 1t has been concluded that the inhalation of gypsum dust in hugh con-
centranons 13 harmiess. Thus conciumon s substantiated by neganve resuls
after the injectuion of an excessive dose into the pentoncas cavity of guned
pree 1t ae also 1n accord wath chruzal oeservation.

Grpsum mized wath equal paris of pure quarz causes 3 du=ping of the
dust parucles in the aimosphere. Many of the aggregaies are too heawvy
to remain 1n suspension and too large to be inhaics  As 2 conseguense
relanveiy httle of the quan: can enter the lungs ans the deveiopmen: of
firrous as very slow. Observauons on arzmals expox?d o suzh a muxture
have now been extended over a2 penod of Y years and T moasns  They
show less £hross than guwniea pips inhabing pure quarz for 12 to 15 months
The lesions that develop are modised 1n character as well as extent; very
few of them exhubit the hyalinizavon that typiSes mature wiizous Sbroms.

That the protective acuon of gypsum dust takes plaze 1n the aznosphere
rather than 1n the body 1s indizated by another expenzent 1n whizh arumals

have been exposed on alternate weeks to atmospheres containing pure qQuan:

and pure pypsum. ln thexs funea pigs sheone £trosns deveioped 1n typical
form and at a rate comparabie 10 amount of exposure o quart:.

A new eaperiment in whuch aruzmals 1nhale 2 muature of 1 part quam:
and : pams gypsum s now 1n s 12tk month: 1t 18 100 soon to surmise the
resuit as no spenisl reazzon to sihca has yer deveioped.

Tuherzulout nfeztion 1n assocranon with inhaied ovpeum manifess a
termporary tendensy to prosress but thus is foilowes by heaiing with S2fess

(2) Irow and Sizz For thee study there have been three ntaistion ex-
renments and Two in whizh the matenals were mjected into the vens of
re>>2e We have woraes asth wvon cre (h:—z.x:-) centaizng 6 per cen:
trec s:hca and with ferroginous chem, the rock i wiuzh the ore s xo....._

which averaces about 48 per cent ¢f mbica.

An § hour daiiy inhalation of a;;roxxmnc'y €00 milhizn hematite carusics
por cubie foot of air produzed no puimonasy ttrowsin L7 years  larezcen
expemments ate not ye: compiete, Gunea pigs infected with atenuated
tupersie bazuh and kept i thus atmosphere showed 2 xcmpo:zr) progression
o! the m!'c.'.::n foliowed by heal:ap with cons:iderabie £or2

A mmilar exposure to inhaied chert wath 48 per cent sitca caused only
siightly mere reastion in 2% years than the hematte wath 6 per cent sihiza
In anumals kept an 2 nor=al atmosphere for 13 months aiter stopping the
erposure, the realtion aready imt n:" has marfested limie temcenczy to
progeoss reveaied that oniy 6 or

Chemizal examimaian of therr lunge 1

rer cent of the ash war ¢omposed of ehiza The Spure 1s low: 1n human
sthrosis 1t ;ne'aiiy exzeels 1B per cens. A c‘\ecrup reveaied that while
mes: of thr dust paruzies used for expeniment were of innalabic Gimeasions
thow c©f the shiza componcent were 1o the urper sze hmiws whiie those 1n
the 1ren were 10 the smaiier range  Troe caused the shoa parucies to settlc
vt of thr air mors reg: 2iv than the iron Atzerdingiy a new Jo: of cherm
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was secured 1n which both *he sdiza and the iron parncles had been ground™
] to the deswred cz2. On suspending tus dust in the atmosphere a dust doud
' was produced that averaged over 800 rullion parucles per cubic foot of air,
9§ per cent of which were less than 3 mucrons in diameter.  On analysing
the atmasphen: dus: inaside the arumal caces only 33 per cent of the matena} <
. was found to be mbea. In other words, there avas sull some sciective setthng of
the quarzs parz:les 1n the air before 1t Szated 1nto the cages. But even 50, the i
3 \ anwzals would be subjected to over 260 miliion parncies of free sibiza in
every cubic foot of air, which 1s far in excess of that necessary to produse
sibcouc reaction 1n a penod of 12 months  The new expeniment 15 now in
the 151h month but no nodular Ebrous has yet deveioped  One s therefore
compelled to seek some other explananon for the fulure of the sbicaito
‘ produce 1ts usual efect. .
. There is a desrute tendency for particles of iron to achere to. the surfate
of nbca parncles suspended in the atmosphere. Theorenally the protectve

7y < coating mught interfere with the interacuon berueen the mhca and ossue: f

I the coaang is apphed chemucally there is dedrute expenmental proof that
: it does. If the suspension 1s made 1n water instead of air no ewidence of
protecton 1s detected. The injection of an aqueous suspension of the samg

. chert 1nto the ear veins of rabbits causes sheotiz Sbraus wathin 2 year:

. ) After the roo dusts enter the body there 13 nodung to indicate that the;

2 1 : - " .. iron.is at:tacted to the mhica and neutralizes sts acvon althoush 1t does modify

A ' the character of the tissue response. Gunea prps exposed on alternate weeks

to pure guart: and to bematite dusts develoy siicotic £iroms of the Jung:

X whase seventy 1s direstly proporuional to the amoun: and curanon of the

\ shea eaxposuze. The £na! soluuon of this prodlem wail requre nme and
extended observation involang amimal expenmentation and a2 study of the
physzal relazenship of ar suspensiens of whica and non-siicesus paruzies

Infection of guwnea pigs exposed to ferrupinous chert -with attenuated

; tubercie bacdllh prodiuced a result hke that in the hemanie senes but these .

| was a tendency for the spread of the infezuon to occur more freguently

l and the scar tssue that followed heabng involved larger areas of the lungs.

\ (3) Gramite dust 1s recognized as one of the common causes of mlicoss
but its behavior 1s pecubiar. The rock conwusts of a natural mixture contasmung
about one-tiurd guarss and two-thirds whaates 1n the form of feldspar and

V3 “mica. Only the quaris component 1s thought to be harmful.  Early inhalation

expenments with gran:te dust in thus laboratory failed to produce mhcous

in gwnea pigs athough the same matenal causes numerous cases of the
disease 1n the workmen at Barre, Vermont. At the tme, the failure of the

-a

= - / laboratory expeniment was artnduted to insuZent exposure,  However
E 3 the Jungs of the ammals conuined quantines of dust whuzh should have
= wruzated at Jeast the easiy sages of 3 sbeons response. Funthermore, guinea

pigs exposed to gramcie inhalanon and infected with attenuated tuberclc

baciiii ceveioped a fbrosis wiuch had some of the charattensazs of glicous

S although typizal nocuies did not form. In the human cases the reacuon to
2 grarute dust has also beer unusual.  The roentpenograms of many of the

' Barre cumers show a lincar type of reachion instead of the usual nodulaton

hy ¥ 2y Others have a nodulazon but 1t 1s frequentiy associated with defnite evidence
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of nfecton A few autopsies on granite curters with hustones of long
eapesures have sevealed no noduier. the lungs of other men whose ex
peures were umilar but 1n whizh there was evidenze of tuberculoas showed
tvpical ohoous nodulation  The number of such cases has been too smaii
te warrant any conclusions but the £ndings cannot be disregarded.

The vanous observations have sug,c.ma the foiiowing hypothesis: The
shates i gramute dust prevent the free siica component from exertng
ite usual eflect in” the normal ossues: in the presence of a comphaazng
tulercufous infection the wnhebition 1s refeased and the shea s free © act.

To tes: thus hypothesis a number of eaperiments have been devised and
somc of them are already firushed.  First 1t 13 necessary to be certun thae
an eacessnve dosc of granmie dust wall not produze mhizoss tn the body of
a,normal arumal.  Previous expenence has adeguateiy demonstraicd the
rchakthzy of the intravenous method of 1njection o procduce a charactensas
ussuc response 1n the case of pure siiza. Such response 1s ebaited watun
a ycar after the mnjezoon of 1 gram and even 0.1 gram of quart: paruzles
all less than 3 mucrons in cdhameter. The results have been vensed too
many times to quesuon the method. Grarute dust was ground w the same
degree of 6ncnc.s.t and four senes of rabbits were 1njesied wath the follosang
dases: 3.33, 1.67, 1.0 and 0.f grams. Th: Jurgest dose contuns approu-
matcly 1 gram of free xhea 1n the form of gquar: :zth theorenizally
13 ten omer the amount necessary to cause reasuion. Dunng the 14 months
whizh have:elapsed snce complenng the 1nizczons most of the aumals have
been killed At autopsy mone has shown even cuZrosiopic evidenie of 2
siheotiz type of reaznon. the response 15 of the type p'oc.'u-:c' by 1nasune
shaates  This resuit kas been encouraming but the arumais thar are suil
aline might posubly deveior changes later o they wiil be kep: as lenp as
rauble. To ke absoluteh- cemaun that there has been no error the obsenvazsn
18 Naanz resvated with a dupiizate senes of injesions usng a dust that has been
chesned 1~o.n chemuzaliv an- peuo-ra,.-.a.-y teiore. an:l aiter gnnding
(In the frst sencs oniy chemical chexks were made on the composton cf
the Cust)

To test the acuor of the other componeny of granite ndmacdually,
th: samc methad 15 being empioyed. One gram of feidspar ;:zr:x.le_s has
cauwed no ugmiZiant reation n onc year's tme.  The micas have not vet
heen anvesuzates as there have been techmizal difcuites in gnading L“:.‘.‘.
1 the reguired mze.

There sull remaine the tesung of grantte and its sndividual components
in toberculsus amimais Trese eapenmenss arc now in progress.  Grarute
1s beinz mesied 1o fatRils wath systemiz tuberculosis. into othess wath
o lovalized anfesnion an the hiver and anto a thurd group whose hivers are
g-uz-:cd by the mezion of heatklled tudercie baailii.  Ths shouid

cmonsirate whaiher thc tuhercle taailus, 1 products or their interazion
\\n‘ thc tissuer will free the quan: in gramite from the nhutitory azon

{ the sihzate:

(4) Czloum fuenile end phiz. The irhalavon of fivorspar dust whizh
comancd 17 Nr ocent of suant: rrod.:.cd oniv 2 very early shizou: reaction
in the l)r.:;-:: noSes but not the lunge of rats exposcd for a penod of 10
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“months. After 15 months there was sull nothing in the lungs Injecmon
of 1 gram of this dust, ground so that all parucles were less than ? sucrons
in -diameter, caused an carly mhicouc arrhous of the bLver after 15V%

_ months though almost no change was seen at 12 months It 1s probabic

* that 1n thus winstance the spar was merely ‘diluang the siiza as the dose of
the Ixrter was relauvely small. In the inhalanon experiments 1t averaged
only 65 sullion parncles per cubic foot of ar and 1n the 1njection expenments
the gra= of dust contuned only 0.1 gram of mhica. As this study was
underuken merely to test the acuwity of a parucular type of rock the
‘poschilines were not so thoroughly explored.

*  The data of thus £rst group of expenments form the baus for our behef
that other types of dust inhaied at the same ame with miica modify sts
acoon. Thus far only retarding influences have been invesugated. There
may be substances, possbly the alkalies, which accelerate the acuon of
sbeca. When oppornwruty permiuts they wall be invesugated although this
prodlem presents mmany techruzaa]l diSsuloes

and amorphous forrms. As panted out a year ago, there 13 ewvidence to
~-indizate that one of the co=mon types of crysulbae sthea known as chalce-
"dony may. be more azove than normal quari:.  In chalzedony the orysuals
are exceedingly munute and are cemented together wath~amorphous shaa
whereas normal quartz occurs 1n the famibar large crystal.  The tess on
these two substances have not progressed suSaently to permit defnie
conzlusions as to their relasve wniazng properues.  There are also other
forms of crysmalhine sidiza produced by heaung normal quant: to diferent
temreratwres. Thewx former are known as chrysiobahite, tndymite and
vitreous shza.  For some uvnexglained reason tndymite seems to be more
acave 1n the tssues than the others, but all are capabie of causing Sbrows

Of the amorphous forms of miica it was stated Jast year that opal was
acove and thus obsevation has been vensed It has now been demonstrated
that another mineralomzal form of opal known as diatomite or diatomaceous
earth 1s alwo capatle of procu=ng mitcos:s 1n anumals (The mineral, diatomate,
s composed of masses of microscopic plants known as diatomes whuch have
“skeietons” of mhca.

It 1s thus bezcming aprarent that wmhca in the free state, whether
cysalline or amorphous, 1s apable of sinng up progressive £hrous in the
bocs. Whether ali forms are egqually capadle of penetrating the lungs from
the air remans to be desonsizated. When this phasc of the work 1s com-
pleted 1t may become posuiSie to corveiate the degree of bioiogizal acovity
with the physal properuies which are somewhat diferent in the vanous
for=s of siza Tras shouid be helpful 1n determurung the mode of acoon
of £l upon the nssues.

The nicaies or commnstions of nhica witk venous bases  Chmically the

«only mbzate which 1 generally aczepted s a3 cauwe of disase in the lungs
&5 ashestas. Techmaally asbestos 1s not a single speaes of mineral. the term
inzludes a vanery of =orc or less comphizated hydrated smhizates of mag-
nessum which have the common propenty of a fbreus strusture.  Among
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the other thzazes that kave been reported to cause nodular Saroms are wic
and date  However, the possitle part played by cc-exssuant latent er azave
infeczon has not yet been given due conuderation i1n these cases

A snstenats examination of representative mheates 13 now n progress,
mabing usc of the intravenous and 1nrapentoneal injecton methads to Seer-

‘mine whether excessive dosages are capabie of produszng reachon in lmang tse

sucs . The behavior of mos: of thers has been followed for at leas: a year and nt
scemi Quite obvious that they will prove o be prazzzally inert 1n uunfested
arumals  Tne reacuion in all cases s one of phagzoytous at the sie where the
incced parocles happen to be carned by the blood stream  Most of the
phagocytes are 1izmmobile and they do not wend 1w collest 1nw locabized
maues as 15 the case with uncombined sbza. It 1 of course :zle that
more reacnion wall develop later but mnce there has been no change in a
year 1n the arumals injected intravenously it 1s wmprotatie that any wail
ever occur The following sdizates have aiready been studied sensie (froxy
two sources), feldspar, garnet, milumanute, tale and :eoiite (both synthezz
and natural) The injeczon of ashestos minerals has jus: been started, but
they present technuzal di€culnes which wall have to be overzome beiore
they can be injected into the blood vesseis of arumals  The £nal mep widl
be the tesung of the same substances upon arumais wath heaiied and acmve
tubercuioms It 1s quite conievabie that in such hosis wome of the Euzaes
may produze a diferent response.

Alteretiors of smmunity in the nlicotic subjest.  The eaxpiananca fer
the kigh frequenzy of wnfezzon, and parusuiarly tubersulous infecson, 1a
the mhooss individual "Ras not yet beea discovered  Tros subjer u suil
under invesspantion-and 13 bemng attacked from several aspens.

It 13 knoun that tubercie Bazih grow very rasidiy 1n 2 young shoaz:
focus procuced arui:z:ly 10 expesmentdl anmas. 11 the ol lescns of
human adicons the organisms are usually very few and hard o €n3, The
question anses as to wheider the rudessie basilus 1 emmulazed by the
ehics 1seil or by some of the produsis form:ed frem the interation tetween
it and the tssues (1) EJecss wpon batterz mm witro. Previous expenence
in the laboratory had shown that the add:non of mbza parucies to arz2zal
culture mecia acczierated the rate of growth of ruberdie baclh but the
armmount of culture obtwned after a2 given perod of tme was no greater
than without the ©hiza  Rezeniy some exceedingiy £ae crysailine miza.
was sent to the labosawory that has Rad a very maried aceeieraznng infuencze
on cultured baziii. The 0id expeniment 1s being repeated on a quanuwative
bass  (2) Efecis wpon bactersim tivo. An amempt it baing made ts ceter-
minc on 3 Guanlmtive tass e numder of rudeszie Bail 1n whico-ruberzuious
lesions of vanous ages.

The efesis of shcas upen the host are mariiested by the deveiopment
of the ocvious E2rous pocuies 1n the lunge tur there may also be more
subtic changes 1n the body flwids that expinn the pecuhar suscepubiiy o
tubcrzuions  The smmunity mechamisms of the body fuids are now the
subjez: of 1atznuve Kusy.
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Notural s mmunizy.  Among certain other speaies the white rat manufesu
2 natural immunity o infestion with the tubersie baalius.  1f the organcens
are 1njected into the arumal’s veins real rtuberzles do not develop: the
bactena mercly arculate 1n the blood for an indeinite penod of ume. It
has now been shown that tubercles wail form 1n a mhiote rat. Whether thus
means an increase or a lowenng of resistanze 1n debatable, but at least 1t has
been demonstrated that there 1s an alteration of natural immunity. A mmilar
expenense was demonstrated some vears ago wn rabbits, which are naturally
reqastant to human type tuberzle baailli. Thus 1t appears that it is possible
to alter natural ummunty =wath aliza.

Acquired immunity. It 1s well recogruzed that a certan degree of arcinal
immunuty can be induced in ammals by vaccnating them wath tubercle
baalli of low warulence. This procedure 1s very mmple and the efiects of
the pnmary wnfection, which remans localized, can easily be diferentiated
from those of the reinfecuing test inoculation wath wiruient tubercle bacills.
In the shiconuc host this 1s not o simpie as the sthea causes the vacanaung
- infeczon to spread. It 1s possble, however, to induce immunity with heat-
killed baclly ™ This method 1s under invesugation and although the results
are not yet compicte 1t scems probatle that the usual protectve acoon wall
not be desiroyed. It may prove to be somewhat impaired. The senstivaty
to tuberzubin of dnimals 1n the acute and subacute stages of ulico-tuberculous
13 comparabie to tha: 1n anwrmals with sampie ruberculos:s  Unfortunately
the extremely chron:c forms of miico-tuterculosis found 1n man are not
reprocuced 1n arumals.

As soon as shzous has developed in 2 group of radbits now be:nc dusted
therr 1mzmune responses to preumososcus nfesuon will be wested. This
expenment has a pracuial as weil as theoreuzal beanag for it has never
been proven whether the shcou: indmadual s actually more sustepotie
to paeumonia than the normal. There 15 consderable evadence for believing
that he 1s not. The work on the possidie alteration of immusnity 13 not suf-
faient!y advanzed to draw nferences as o 118 outIome.

The efect of mouth drecthing 13 being invesagated by expoung arumals
whose nasal passaces have been more or less completely stenosed wath
causucs to the inkalanien of dusis in the same room with normal controls
Tre weght of nnaied dust wall be the cntenon of the efiect of this
procedure.

The soiuzmhiy of nicz 1n the body 18 heing approached from the angle
of excrezon n the unne as suggeszed by Xang.  The unnary outpur of
sthza 1n groups ef normal, tuberculous. and siheonis subjests 1s being followed
over a long penod of ume  Whiie 1t 1s not possible to anaivee all of their
food for 1 siica conlenil. an atiemy:r is 10 progress to discover how much
of the excrered s:za may be cenved from food and how much from in-
halanon.

Retention of extremely fime miica in the lungs. A request wat received
to test the hioiomical azmwity of 2 whiia powder composed of parucles not
greater than 20 Angsirom unite in diameter. This matenal seemsd to ofier
the opportunity of proving whetner. 3s some observers claim, the lung treats
very £ne parucles bke 3 gas and ehiminates them with the exprred air or
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whether they are retained and cause discase.  Unfortunately there 15 no
wav o prevent purnzies of tus magrutude from dumping and it 18 1m oi
tes dotermune the szc of munute dumps by oréinary methads of measurement
Noverheless an anfalation expenment wath an wmperseptiie suspens:on
ot aumasphene dust s beng saried to Jearn whether any reazzon wiii ocur.
Tesiing of indusinal dusis suspected of disezse-produarg capanines. A
study has heen completed on the atnon of glass wool and it has been dem:
onsraed that thus substance 1s nzagable of ausng £2roms in the anumal
Nadv  Injected antravenousiy it has no more efes: than the nert shzates
Jesnid abore  Larce quanuues can be ingested excher with food or by the
1a:unz stomazh wsathout produang demonstrable reacaon in any parr of
. the alimentary wace.
Tests upon the zztion of doiomite, sthea jell and several other substanzes
kave been sarted

FIELD STUDIES

The third annual survey of the 1ron ore runers in the Lake Supenor
distnzt has now been compieted.
vanious company phynzians and of the roentrenograms of the chest wonliing
wcil over S0 have not ye: been tadulated bur new cases of cdero-nusoss
‘or procression to more advanzed stages of Uus condinon have beea rare.

* Likewtse the produztion raze of new tuberculosis has not been as great

as was anuapated Paruzslar anterest amtaches 1o the group of cases,
rather rare an thrs wincdustry, whizh exubit massive conglomerate thadows
i the rocmicenogram A Jew of them have aprarently been observed 1n the
proceas of evoivion meames they develsp rapidly 1n men sull ac work
why have nn svemsreme of anfesuon Most of these ahadows pernist but a
icw have diaprearss as randly as they come. Trew uicmate outzc=e 1s

vear after yeaar it snould be pessizie 1o estatuah thew chruzal egredzance
The cusr conzentrauent 1a all the mines have been maunuined at levels
whish can Rarsly produze mew cases of slizesie. In all rock work involving ex-
[osures even 19 Jou cencenraticns of whiza dust the weanng of resmirators
s enferzed  Future observasens on the men wail therefcre be largely con-
cerncd wath the evoiution of sush disease as Day have aiready sares.

A medizal elines was estabhished 1 2 plant ef the Inland S:ieel Company
at the bepaning of the year. Phvszal examunausns are beng made by a
rhyvssian 1a ther emplzsy, nereosiemc Sims of every chest are waen by a
member of D Sampson’s teshmiza! sadl and 2 compiete laboratomy ex-
amimaucn mcicding Moed count, Kahn tesl, unmne examinauion and an =hung
cise ind:ated s made an the ciruzal laderatory.  An eamineemng survey
1o homs carnied on in the piant to Cisover and cerrest any hatard that
may et

The program anziudes heth pre-emrioymen: and penodiz examinations
of ali emp!necs  Out of mere than 3022 examimanions tus year onlv 2 or 3
caw: of tuhersuloss Rave been dissovered  These men were informes of
thorr condinions ans arrergements were masy fur therr treatmens.  Orher
condinons were Lagwise trought to the anenuen of the men and after a

13

ArpErL IV M e L L
~;‘*£._,(‘;::\.{r-
’*?2:'.:'.\‘ e
ERAEAT 2 M
24 ':\‘;".4' b
PR TV N

aatgn
~5X

. . v *
The resuits of exasunanons mace by the

-~

(S

-_q“"-'."c‘:&."-;‘h_’:“' i aed
~ 's'is'._a.



AN -

I A L A R LA
cmo e, S

thorough explanation they were referred to their own physeans for meat-
ment. The plan 1s working well as the employees have conndence 1n the
<hnuc physiman and they appresate the ‘company’s interest in ther health.
From the wennf: suandpoint the opportunity to re-examunc from ume
1o ume a very larpe industmal graup that 15 eaposed to no parosular hazard
1s ursque. The matenal accumulated wall furrush a basis of. companson for
mireng and other groups constantly exposed to high conzentranons of mhca.
A thurd study 13 beng made 1n the cement industry.  Although there
is no theoretizal ha:ard from smhiza an the manufacture of thus product, a-
good deal of dust 15 produced In spite of the negauive chest fndings 1n:
the survey made by the Uruted Sutes Pubhe Health Serace, the Cement:
Assocanon, which has hugh ideals for the health and safety of men empioyed
by 1ts member comparues, asked the Sarana: Laboratory to survey more of its«
plants. Three of them, located 1in Pennsvivarua, Alabama and Kansas, have
now been sudied. The men were examuned ether by local pHymcaans
or by the clinical consultant to the Laboratory. Stereascopic roentgenograms °
of the ches: were made and interpretes by the deparument at Trudeau. |
! ‘labonatory. enmneers made surveys of the concentrauon and character oi |
the dust in the plants. The data from the last plant have not yet been
comspiled; the postive £ndings at the others were surpnungly meager.

No pulmonary changes are vasitle after prolonged nhalation of Hnished
cement dust. A few of the men show an ansrease in the bazar marungs
of the Jungs but the inadenze of thus change cannot be correlated wath
‘the intens:ity or duranon of the exposure. With one eazepnon, wherse
a =an had run a dnll in sandstone, the same can be sa1d of the inhalanon
of the raw matemals, hmesione and clay, of whizh cement 1 macde. Tuber-
culosis 1s not 1infuenzed by the inhalason of cement dust; the frequence
of healed lesions has been the same as that 1n the general popuianion. Com-
plaints referatle o infecuon of the upper respirazory tract have been
relatively uncomimon in the men thus far examined. Final conclusons as
to the infuenze of cement dust will only be drawn after analysng the
-fndings from wadely sattered plans: at the present ome nt hardly appears
that evidence of senous injury wtll be discovered.

A pmilar rudy was made of the men and the possible sndusinal hasards
in another gypsum piant. Tne £ndings conirmed the conciusions previously
reaches, that the long-conunued inralanon of gypsum dust 1s not dangerous.

TEACHING, ADDRESSES, AND PUBLICATIONS

Vanous_::.g::be:s of the sa® gave thar usual courses 1n the Trudeau
School of Tubersulasis.  Tre Siticosis Symposum, whith had been held
dunng the two presed:ng years, was cmitted bezause 1t was felt that not
enough new matenal was avaladie for diusion. Dr. Vorwald the
ass:isant pathologist, has given 3 wnes of lestures on the anatomy, physi'ology
and pathoiogy of the lungs to the nurses at Trudeau. Clinical-pathological
conferences were heid frem time to ©me as part of the program of the
Saranac Laze Medical Somety. Papers were presented by the director
the asustant pathoicmst. anZ the chemist, before the Amenzan Collepe m:
Physcans. the Amenzan Soqety of Safety Enpineers, the New York State
Medizal Sociery, the Amencan Assonation of Pathologisis and Baqen-
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Frankhrn County Medizal Souety. Memosershup on feazral. sute, indusimal
and insurance commutteer dealing with wizous has aiso required concdleradie
ume 'and thought. Five papers nave been either pFudiiskes or are it press.
Repnnts of three are bound as par of tius report

CLINICAL LABORATORY WORK

The diapnostic senice to the cirusians and hospiiais of the communiny
*has been maintained with 2 phys=an and tUree part-time techmuians avanadic
to periorm any tesis that may be reguired  The work 1s £nanzed by fees
from patients, contribunions 1o the Sarana: Laxe Azacemy of Medisne, an
aprropnation from the Trudeau Foundation and the groceeds of contrasts
with the General Hospita! and Northwoods Sanawonum.  The mainwenance
of this department 18 always diSzult because many of the physicans eect
to have only the more eiaborate tesws performed by the laroratory Rounnc
exzmnations, which consutute the buis of the work and wiuch would brnc
1N more inzome are dane eisewhere. Nevenreless 1t has peen felt that toc

.ansprution has an obiiganon 1w the commuruty and every efent as bens
- made to mainiain e senvie. The rermuneration 1s not su= Deativ atrrasnve

to hold a quai:ded diacnosoaan very long and henze the personzel s
constantiy changing However 3t has beea posatic to £ad comperen:
phyucians to periorm tihus service duning the penod whuie they afe smwunl
the:rr cures  Dr. Vorwaid, the assustant pathoiogist, has assumed the respen:
sibeiiry for thus dezamment and has not oniy improved the peneral cuanty
of the semiic rendereZ put has personmaily pnen paindiiiiial Cuatnowu:
on over 200 surgizal speaimens wathout charpe 9w ranents Domns
the vear 2 tosa! of $333 eaaminations have been made :n trus deranzent,

The unfenunate ulness of Mr. Cummungs, the el ciresior, ras xep:
him awav smnce Ferruary, but the other members of Lhe stan have Joyaly
assumed extra respons:bties  Dr. Vorwald, assistant patholot:s:, has carmes
mos: of the load of supenasing the expersmental werx an the laberatony,
theredry rehevsng the direstor. Mr Downs, £eid superviscr of roentgenociczy,
has taken over the afmumsirative details for the stucy :n the 1ron ore ingusiry
and the suzervision of the chinic in the Inland Steel Company  Mr Dusian,
the chue! chemsz. and Mr. MrCrum have made the enqineenng surveys in
the cement and gypsum sudies  Miss Cummangs, the seireaary, has spent
many eatra hours With the extra corresponense anS VOIUTINOUS rencms
that wouid orcimaniy have emanmated from the Zeid Cirestors cfze. The
direszor takes this opporiuTIty (O exprest to them and w ali the other
members of the s1af Rus appresauon for thar surpen

Ar tRe roentzin laboratzry at Trudeau the ladoraiony budpet prowades
the sajary for an aseswn: to Dr. Sampson. Dr John W Karr, @ graduate
of the Unwversity of Rochestes, joine€ the saf n tus Cafasity in Auguse.
It 3¢ hormed that he will I abic to relieve Dro Simzson. who is now hard
rushcd to review the maay thousands of Eims Irom our own and other
iIncusifial surveys
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M:. ]. Cloyd Downs, voluntary assistant chemical engineer, has not been
able to spend much tune in the laboratory but he sull serves us as a
valuable consultant. Mr. Edward Goeckler, who was a volunteer histological
technidan last year, has made lus services so valuable that he 13 bang taken
on to the regular stafi. Four ‘more volunteers have served more or less ame
in the laboratory this year. Mr. L. A. Rabidou, Mr. John Schmidr and
Mr. R. A. Gnnnell bave been asasung in the preparation of dust suspensions
for animal injections and in vanous other ways. Mr. Stephen Worthen
spent the summer in the chemical depaniment, analyung lung nssues. Qur
apprecianon of their services is gratefully acknowledged.

In the diagnosuc department the change in personnel has been unusually
rapid. Dr. Robert Major left for lus home in Febrvary and Dr. Richard
V. Fletcher reheved hum for three or four months until Mr. W. O. Kelley,
who was formerly in charge of this work, returned for the summer. On
October first Dr. John R. Murphy took over the responsibilines. All of them
deserve the grautude of the insutution and the commumty for thar abic
services.

FINANCES .

The statement which follows indicates a balance of $15,031.06 at the
end of the fiscal year. Thus sum is not surplus earnings but is made up of
advance appropriations for research already in progress. Receipts dunng
the yeir amounted 1o $62,608.43, which with the balance of $11,385.82
carned over from last year makes a total of $73,994.25. Of the current
receipts $42,037.28 was in payment for consulong fiedd and laboratory
services and $10,000 was an appropnanen by two associanons of stock and
mutual insurance comparues for basic rescarch. The balance conuisted of
earnings from income and miscellaneous gifts. The anonymous gift of $1,000
for equipping the new John Black Wing was acknowledged in last year's
report, but was not credited to income as it was recerved after the expiration
of the fiscal year. The sum of $1,278.15 was recaaved from the sale of
copies of the “Silicosis Symposum™ published by the Employers Mutuals
Insurance Company under the direction of Mr. B. E. Keuchie.

The director expresses hus gratsful appresation for the support received
from all who have contnibuted to the work in the laboratory. Speaal
menton is made of the large contnburions from the Nauonal Bureau of
Casualty and Surety Underwnters, the Amencan Mutual Alliance, the
Employers Mutuals, and Mr. Samuel Eckert. The director acknowledges
hus debt to all the members of the staff who have rendered such faithiul
service and to Dr. Balduwan, the director of the Trudeau Foundaton, for
hus unfailing sympathy and adwice.
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SUMMARY CF DIACNCETIC EXAMINATIONS S
January 1, 1936 — Dezezier 31, 1936 .
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Difererua’ counts - . ceeeee oot Smeass for gonOTOCOVS o mmmeeoo. 9
Red 2=¢d n=1¢ €ountY wmcoccnnas 3163 UrSe  ececceccmecccmccmn e
MHeri~giod:n detersuratizne ____ 178 Autcgenous vazener anc Soirates
Coarsiaticr 0fMe cereeceeccana 4 E14-% 1 £ - 11
Marz® "7 372 1P cmeemaeaae It Parroiogiial srelmems oo bl
Cuiturer e e cecccecccane 19 Referred avtepsy spesmens _______ 34
[oF P 1Y ¢ S U - | Actopwmes, huzan oL oo___ 49
NJd.reriaticn emeececec——aa 180 Amimai anoculazes for ciagnons __ §8

Mivel Lud, wnne ang cimer zatena! Misselaneous exa~ranizne ________ bk |
o tuheriic Batiin cocn cmeooons 142 —_—

Moaue dor tuzerzie 2anill ceeooo. F29  TeMal el MG
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SARANAC LABORATORY FOR THE STUDY OF TUBERCULOSIS

. ' {
! : RECEIPTS AND EXPENDITURSES
i
} ' ‘ : 3o 10 1
! I Year ending Sepicmber 30, 1936 M
Balance on hand Octobesr 1, 1935 woccccccccccccccmcoenee L--$11.3§3.52
i ! Recerpts: :
! From endowment: .
¥ | Interest  ooooooaeaoo cccmmceeaee 1,875.00 -
P> Dividends ccccccecceaeaaeC 1,090.00 !
SRR 2,875.00 "
" i *Gifzs and other recespts for mantenance of i
; {1 © plant and WOrk eecee  cmcccmmmcecceceao- 55,633.43
: *Gifts for bwiding and equipment cocoococana.. 1.000.00
; | Transferred from Ehzabeth Miirank Fund .ooo.. 2,500.00 ;
. ; Sale of old eQUIPMENT cccm e 350.00
) Rezayment of agvanze t0 WOTKET eecmcccmccmaa 2§0.00
: h —_—
| ) Teal rece:pss fOr YLr o aecmmmemccccccmeccccmcecmccceae 61,608 .47
l Tozal of balanze and receIfsS Cccmceccem e temeemen 7399425
: Expenditures:
h - Salares, for researzh and Seid surveys cooooaeo. 47704 95
: Travel and other expenscs Of WOTKCTS cececcennn 2,421.90
i Fuel, Lighe, suppbes, arumals, feed and other
\ TUNMINE CXPENKS ccccconcemmcmmeamcoccnman 7.954 S4
’ Fermanent i=provements of Plant ceeceecameaaoo. §71.80
fl Towa expenditures for year _.... e mmmmeeecmcen $8.963.1y
v —_— i
i Bzimze on hand September 30, 1936 Lo oio oo 15,031.06 !
Cish oa hand: ‘
i Bankers Trus: Company
(Sararac Laboratory Fund) —oooaeo... 14.835.42
| Sarana: Lake Nauonal Bank
, (Truscau Foundamon account) -ceooo_._ 495.64
l . 15,031.06 s
i *See following pages for hist of contributors i
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Y OF TUBERCULOSIS
‘CRES
$11,385.82

— 2,875.00

L 55.633.43
- 1,000.00
- E 2.500.00
- 335000
T 25000

c—e 4770495
243190

7.964 %4
§71.52

§8,943.19

1483542

oL 49564

15,031.06

15,031.66

s S S

i

CONTRIBUTIONS

TO THE

SARANAC LABORATORY

i From Octcber 1, 1935, to Septembar 30, 1936

(Note Jtems rezeived after Ostober 1, 1938, 1n second colum

to be credites tn 1937 repam)

Adirondack Fund for the Tuberculous 999.96
American Mutual Allance

(Casualty Comparues) . .. 500000
Mrs. Bigelow Crocker . . 5.0
Mrs. Charles L. Crocker . . 50.00
Mrs. Francke G. Darte . . $0.00

Agnes Musser Eckert P:llows.hip .. 1,000.00

Dr. Leroy U. Gardner . .. 40700
Dr. Albert H. Garvin. . . . .
Gulf Rock Oil Corporation . . .  50.00

. 1,250.00
. 12,899.95

H:iside Fluorspar Mining Cozpany
Inland Steel Company
Johns-Manville Corparaticn .
Lake Superior Iron Ore Association
Mr. Lawreace MacFarlane . . .
Natioral Bureau of Casualty and
Surety Underwriters . . . . 5,000.00
New Jersey Manufacrurers Casualty
Insurance Company . . . 20009
Owens-Jiknois Glass Company . . 600.00
Pennsyivania Giass Sand Corporation .
Portlznd Cement Associaticn .
M:. Arhur B. Pervis .
Rosiclaire Lead & Fiuorspar
Mining Company
Sales of Book “Sitzesis Symposium™
(thru Mr. B. E Kuezile
a .

nd Associates) .

“O.- 233

103.00

. 2,400.09
.. 250.00

. 1,250.00

=49.99

. 5.00
50.00

1,600.00
50.00
7.00

4,299.99

1.2§2.23
3,657.58

5.00
2,400.09

Cornied foruard .
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Brought forwerd-. . . . . 53,0§2.43 13,087.46
Sarana: Lake Academy of Medicine:
" Mrs. John FoArehbold . o . . 50.00
Dr. Edward R. Baldwin . . . §0.00
Boyce & Roberson. . . . . 29.00
Mr. A. W, Currger . . . . 10.00
Dr. Joseph T. Eagan. . . . §0.00 °

Mrs. A. C. Erkander . . . . 950.00 .
General Hospital of Saranac Lake $1.00 {
Miss Anna L. Gidberr . . . . . _ 10.90
Mrs. Henry Hudson . . . . 25.00
Dr.David T.Smith . . . . 1000 :

Mr. ROB.Semith. . . . . 100.00.

Dr. George E. Wilson . . . . .15.00
Mr. Frank J. Tone . . . . . _
United States Gypsum Company.. . 2,125.00 625.00
In Memory of Sydney Lunt Wood: . !

Niss Sarah C. Armistead . . . 5.00

Mrs. S. 1. Wood and Mr. John Wood 1500 15.00

Niss Susan Wood . . . . . 5000

§9,633.43 13,857.46

For Nrw Buriiping anp EquipMenT

Anonymous, thru Dr. Henry B. Doust . 1,000.00

For ExpOWMENT
(Hel2 in trust by Trudeau Foundation)

Miloank Memorial Fund,
completing pledgz . . . . 50,000.00
Mr. Frank J. Tone . . . . . 5,000.00
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