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THE SARANAC LABORATORY

THE fact that the Saranaz Laboratory has always been a separate insuzuzion
from the Researdh and Chrucal Laboratory of ghe Trudeau Samaterium 1s
not generally ynderstood. _ Bath Jaboratones are sponsored by the Trudeau
Foundaton, but the Saranac Laboratory 1s located at 7 Church Street 1n the
village of Saranac Lake and not at the Sanatonum.

The properties of the Saranac Laboratory consist of the onginal buldinc,
given to Dr. E. L. Trudeau by Mr. George C. Cooper 1n 1854 as a pnvate
rescarch Jaboratory, together wath the John Black wing, donated by Mr and
Mrs. Frank B. Biack 1n memory of their son. The additon contains the
Lbrary and lecture room, erected 1in 1927 and 1928, and pnvate rescarct
rooms constructed in 1935, There are also two amumal houses :

To avoid confusion, the Trudeau Foundation publishes separate reporws
of the Trudeau Sanatonum und Saranaz Laboratory.
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THE SARANAC LAKE ACADEMY
OF MEDICINE

Ix July. 1931, a group of physcians in Saranac Lake met in the John Blazk
Rocm to discuss ways and means for supportng the diagnosuc and researzh
actnaues 1n the Sarazac Laboratory dunng a penod of diminushuing insome.
They were of the unamumous opiruon that thus insututon 15 essent:a! o the
continued existence of the willage as a center for the soenufic treatmen: arnd
study of tuberculous. As a concrete expression of this feelng, they consu-
ruted themselves the nucleus of 3 body to be known as the Saranac Lake
Aczademy of Medizine  Its object 15 w0 foster interest in the purswt of
sciensi: medimne 1n Sarazac Laxe™ through the agency of the Sarara: Lab-
oratory. Jte members pledge themseives w support the acovioer of thus
insttunon tn every possidic way and to seek assiszance from others for i
operation The acuve members are physicans prazuang in Saranac Lake,
but assocate, sustaning, and hie memberstups are also open 1o interested
laymen.

The formation of the Aczademy creazed nothing new. The Laboratery,
the Library, the diagnosuc semace, the scentids Jectures and researzh have
always been an integral part of the mecical life of Saranac Lake, but by many
thev have been freely azsepied ar a natural hentage from the great founder
of thus health community By membersup in the Azademy of Medicine,
or by contnbutions throuch it, anyene can feel that he has 2 part in keep-
ing alive the Trudeau ideals for the furtherance of medizal saence.
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. REPORT OF THE DIRECTOR.
* of the Saranac Laboratory for the Study of
Tuberculosis

] 1939
LEROY U. GARDNER, M.D.

ActiviTies 1n the Laboratory the past year have followed their wsual trend
No starthing discovenies have been made but these rare occurrences 1n the
srudy of chronic discases are the good fortune of few investigators. Mast
of us must be satisfied to observe the successive mamifestanons of such discases
as they evolve in human beings and expenmental arumals. Our anempts to

‘smrmphfy nature’s proccsses by creaung highly armficial condinons somenmes

lead us astray but at others they provide the means of {o:gmg 2 hink in a
chain of ewidence. o

The repnints of published papers bound with this report in no sense re-
ficct the extent of eaxpenmental work in progress. Possibly our pohiey of
pubhication is unsound. “Pomt papers” based upon individual tests, are
rarely 1ssued because we ourselves are not always certain of thor sprudzance
and reports on indusinal discases are often misinterpreted or pven unwar-
ranted unportance by non-medical readers. It has, therefore, been custom-
ary to deier publization unul the compleuon of collateral expenments beanng
on the same wopiz. * This method permits evidence to be weighed and evaluatea
i the hght of experience, but 1t may defeat itsell by necessitaning papers w0
lons that few but specialisty are interested in reading them.

The annual report of the Diresicr is hus vehicle to 1indicate the nature of
the worh of the Laboratory and o speculate upon su mgruScance. The pur-
pose is not to draw £=1! concluuens, but o inform the sponsors of the work
and others of 1s trend: and of any apparent progress.

Eapencnic wath the acuon of ashesios dust snll confirms the impresson
reported a year ago that gnnding the fibres of thus minera] w0 an exzremely
£ne s:ate of suhdimison dasiroys or at least mirumizes their w33ty 0 traass
the lungs  Nothing has been discovered that «» MEOMZanTie wath the thesmy
that the irrtating properues ~ f-h"‘Oﬂ"f-' fires is ©f 2 mectarcca! mavoce
A cruzial test on whizh v BiS 72:€2 10 Zreer Qe pone Bas fasles fic 1easoms
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X . beyond our control. On the prezuse of a report by another observer to the
s’}}.@:- . effect that dogs would develop asbestos:s, we expenmented upon thus spenies
.:"i of anumal but found that no reaction had developed after a year's contact .
PR ~ with ashestos fibre. The test for whuch such lugh hopes were enteruuned
:{‘o:‘,r_-' ) conusted wn the introdustion of large dases of ashestas fibre into both lungs -
e _',"_'.; by means of a bronchos:one, foliowed by collapse of one of them induced by .
_:-".._ ' fenoung the sem bronchus wath miver nutrate: - According to our theory ;
w\: l of mechasucal irntacon the collapsed lung should move very hittle wath respira- .
S . tion and hence the fbres wathun it would ezert Lirtde induence. The reasons '
Ei : for the failure of the dog to respond to Uus dust are unknown, but the sasie
"53‘ L . is true of all other speces tested wath the excepnon of man and guinea pigs. .
e ) A . “The probable mprufzance of the results has made 1t seem proSuble to repeat '
: . . the expenment on gwneaa pigs  If the techmizal difculty of bronchoscopy H
c:p-f' in thus small anumal can be overcome we aihould be abie to subsaannate our
. : belief in thus theory.
j;’-f ’ A senes of eapenments by Messrs Dworsts and Delahant upon the nature
"_:‘-i : of the injury produced by chea parzzies has yreided most interesong, though
T3 ) in some fespecss perplexing resules. It wall be rezalled that the majonsy of
e : obeservery believe that siow solunon of sihca particles in the bssues results
LI I in cheiruzal injury of the tssues. This solubihity hypothess. at least 1n the T
’,‘.‘:- smpie form thus mated, 1 not conmstent with all the expenmental observa-
U
SO ' tions. Cluef among the lazter are, Srst, the lack of reacuons sugresave of |
,_"‘: , slhicosis to repeated injections of sluble mlica of any known form and,
.".' ' second. the fazt that the tssues respond to njections of fne £hizz w rapidly
f-:: i that 1t 1s hard to conceive of wlucon having occurred.
'; | The expenments o be ated deal wath the second objection to the wlu-
‘:- bility hypothess. In the living anumal a spenfs response to very fne quart:
ez parazles, under 3 mizons in diameter, occurs wathun 2 few minutes, the rate
>3 . depending upon the ete and manner of injeczon. Similar introduction of
g§ other minerals of the ame parncle d1e produczes no such efiects. On inject-
B : ing enough quantz of this s:e into the blood stream, the arumal almost imme-
35 ! diately suffers profound shock and dies wathun 2 few minutes to one hour. In.
4 i trapentoneal injectons of too much £iica cause acute iliness for several hours
:; and even subcutaneous 1njecoons produce infammatory reactions of charactes-
’_f 1snc appearance within as zhort 2 period as 1§ minutes.
>, Suzh responses appear too rapidly for any solunon to have occurred after .
‘i contact with the tusues. In the test tube traces of soluble glica can only be 4
oS discovered after 24 hours of contast berween fine quartz particles and hlood A
9 | serum at the temperature of the body. Tests that have been performed wem T
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i. : ]t has been indicated that the toxc acton of quarts is hizuted to parzcles
~3-microns or-less 1n diameter. The same is apparently tue 1n the production .
“of the\ more chromue tusue reacuons. Whle paracles more than three times
this o2z may be breathed into the lungs, 1t would appear that only those leas
than the cnocal size are biologically mgruscant. Thus edect has always been
attributed to the.greater amount of surface presented by a pven number of
‘small than large bodies.
- To learn more of the infuence of this factor of surface area Mr. Dworsis
"and Mr. Delahant prepared a senes of suspensions of graded @:zed quar:
partcles. In making suspensions they vaned the concentranons so that unit
quanttes of each would present equivalent amounts of quart: surface. When -
groups of arumals were injected wath each of these suspensons, 1t was found
that no silicosis developed if the necessary surface area of quarntz was supphed
. by parucles greater than 3 mucrons in duameter.

Microscopic examination of the ossues disclosed that in the case of par-
ticles exceeding the 3 mucron limit not more than 3 or 4 fragments had been i
ingested by any phagocyte and more often there would be only 1 per cell
Below the cnnocal size the number increased inversely wath parsale mze. Thus
evidence indicates quite clearly that surface area of the irnunt only becomes t}
important in relanon to the intenor of the cells. The quart: surfaze in con- '
tact wath extra-cellular Buids aprarently has hile to do math the deveiopment
of sheoac nodulanon. This observation suggesss that the immediawe reactions
to intravenous inpcuons of quart: may be a non-reveiant index of touaty
exerted upon tissues not concerned wath the discase, mhcosis

. “The intracellular mnjury, however, becomes important when it is recalled
that these changes are essentially the same as those produced by tubercle
baall resulting 1n the pathological forms commonly decgnated as “epithehiod
cells.” Among other charactensucs such ceils extubit droplets of wisible fat.
The presence of this produst of degencrauon in the phagocync cells of both
tuherculoss and silicosts led Fallon to hypothesize that 1t was these non-speafic
fanty or lipotd substances, Liberated 1n large amnounts, that led to the formation
of the nodules charactenstic of each disease. For yeass it has been known that
hpoids from the tubercie bacllus would produce nodules, but no one had
thoupht of tesung the achon of lipsids from inpured cells.  Fallon injected
the farry substances extracted from smhicouc tissue and produced nodules,
but he had d:Sxulry in freeing hus matenal of all paruculate gliza. We are
repeacng his work, hoping to surmount this obsuacle and demonstrate the
vahdity of hus hypochesis.

A word of caution should be added; no one should infer from these ex- .
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- p;m;lﬂ penments that sha dissolves 1n the cells and 1s liberated 1n the blood siream .
¢ produstion where itamay poison other ussues  Apparently its efect 15 exerted only upon s
) ihr:t ames nssoes’ m*unmcd‘ae"céman Wwith the quant: parncles. Phagocytes are injured :
aly those les¢ or die and connestive tiisues Undergo 'a pecubar hyaline transiormation .
always been that Mr. Busden, working 1n thus laboratory, showed to be analagous to -
o number of that in tanned leather. In these processes pracuaally all of the d:ssolved siica B
’ 15, absorbed.  Analyss of the biood of all human beings reveals munute quan- R |
Mr. Dworski t tiues of soluble mlica, but 1n aliconcs there 15 no excess. Likewase 1n the ( ‘:5
, mzed quarts unne there are even larger amounts but it is probable that most of it s : <
s 80 that unit denved from vegetable foods and-water. . ‘
iface. When DOther expenments by Mr. Sieenken, in which fne quan.. was njected <
. it was found into the brains of guinea pigs to study sts eSect upon Jocal suscepnbihity to i g
< was supphed tubercle bacill;, suggest an interestng contnbution to oytology. The mbea ) :
e ... frst produced small abscesses whaose walls were composed of large phago- ‘,
e ‘case of P‘,,. ; -eyoc cells.. After five months the nodules located 1n the menunges bad been ! .
nents had been parually replaced by hyaline £brous Gssue but deep in the substance of the i :
aly 1 per cell brain 1tself the lesions remained unchanged. In the larter locanon the ordinary” !
sicle size. This conmecuve tissuc cell or Sbroblast 1s Jacking; in the memnges and in the walls i
+ only becomes of blood vessels such cells occur as 1n all ather parxs of the body. Sinze the * 1
surface in con- s_xhoo::c reacuon only became fbrous in pars of the brain normally conturung :
e development ] throblasts it would appear that thus cell 13 essenzial to fbross. Trus cof\;luuon 4
\edhate Teactions . would not be acceptable to cytologists of the Maxumow school, who .hold !
~dex of tonaty that the phagocytes are themselves transformed into fibroblas:s. !
7 ? New impetus to the study of the protective efects of calaned gypsum
it is recalled ’ aganst quantz has been given by an observauon that on intrapentoneal injec-
Rnd by tubercle uon of a mixture of these two minerals, no slicosts deveioped 1n eight month’s
j:ltas “lpithclioid ume. Control amimals pven the same quanury of quanz alone showed wli-
-:1! of visible fat. \ co3¢ nodules on all the pentoncal bssues. We are now attaciang the problem 3
ic cells of both in other ways to veniy the onginal observation and to discover whether the :
yoe e spedifs v mecharusm 1s the same as that in the case of aluminum hydroxide. In all
thes m';ﬂ Pcmon ! previous expenments, imited to the inhalauon method, it had been inferred
1o the Oﬂ_n that that the protection from gyssum was due to atmosphens Loczulaoon wath the '
s been knovd: had quari: and reducuion wn the amount of dust mhaled.
. but no on cced The only point to be mennoned on the expenments wath aluminum as a
. Fallon ";)cl les . protector subsiance 1s the apparent discovery of the cause of our previous
produ.:Ed :L' uu; . farlures with this mineral that proved so successful 1n the hands of the Cana-
e wlica . the dian invesugators. They used 3t in dry state and compietely neutrabzed the
d demonstrate acuon of inhaled quartz. We used it 1n saline suspension wath quan: to per-
Afer from these ex- i form 1njecuor. tests and observed no evidence of protestion. It has recently .
11

3
l
]
F
p

- —_ —— - - e mmr e o = m—— ot ot ——— e a - o e
oy e -‘——- * e cmm W E . - - —— ——— -y - -
DR N £ ALY o A b O R e o L

A S S L A PSS Y 'Tf' -~ nﬁ-‘-\.--A,_T.. e 1-)";'—.-:_'9,*_"_‘1 -‘, '3'\‘5‘:_"‘"'?‘7":'2"‘.”‘:'-'_'-'1716‘- ~o arenws



Ny :'. {“ ‘ S = o e R 2N = SR --"

R DAt 3 oW O N = N S Y
3~ > —aTad A O Ly TN s & e £
% """ .h ‘:':f?'a;é‘é/"‘"’ e w 7 “*"’-’c’*« S sﬁ‘;“".-—«r kT

f"'“~ s . o e TS - ".}',... %' ‘\".“"- -
. R i - SRR
server to the to rule out the posubihizy that the reaczon is due to soluble shica already s
a thus species present’ 1n the sahinc soluton used to suspend the parocles. 1f they are

ear’s contact
- enterained
0 both lungs
1 induced by
o our theory
: with respira-
‘The reasons
but the same
d guinea pirs
.able o repeat
bronchoscopy
hsuannate our

pon the nature
-esting, though
he majonity of
tisusues results
at least in the
nental observa-
s suggessve of
~mn form and,
slica s0 rapidly

ion 10 the solu-

very fine quantz

ainutes, the rate

introduction of
:cts. On inject-
1al almost imme-
:0 one hour. In-
for several hours
ons of character-
ve.occurred after
dlia an only be
nticles and blood

! performcd seem

completely removed by centnfugauon. dehicate colonmetnc tests reveal the
presence of soluble aliza, but injection of thus Buid has no efiect upon ammals
In other words, the parucles of quare: themselves induce the symptems.

The only explanation now 1enable 1s suggested by the observavon that
mmilar reacuons are produced by injecung small doses (larger ones have
difierent efiects) of collmdal mlicic agd. It 13 possible that dunng the pro-
longed immersion in water necessary to separate the quarw partcles of the
proper size there has been chemical reacton and that a thun fim of colloidal
sibza covers the surface of each grun. Certaunly it is hard to concaive that
formation of such 3 flm dunng the few munutes preceding the onset of
symptoms that follow injecuon.

*..Further endence that the injunous pninaple reudes on the surface of the
pam:lt and not 1n the suspend:ng fluid is indicated by the lack of toniaty of
the blood of a guinea pip dying 1n sihea shock. Transfuson of such blood-
into another amimal causes no symptoms. And fnally it has been thown that
the in)cction of quarts grains whose surface has been coated wath other sub-
stanses like the hydroxides of alummmum or won is likewise followed by
no symptoms.

The nature of the injury resulting from the intreducoon of large numbers
of fine quartz particles directly into the blood stream 13 unknown but it pre-
sumably affects some part of the arculatory system or 1t nervous control.
The symproms and patholofical changes smulate those of surgical shock,
practically all of the blood 1n the body beaing rapidly concentrated in the
dilated vessels of the abdominal cavity and spleen. The blood no longer clots
on removal from the vessels In contradisnnction to surgical gthock ths
condition does not respond favorably to injecuons of adrenalin. A feature
that 15 most difizult to understand is the development of tolerance in animals
that sumave sublethal injecuons.  After several such treazments they may
be given three to four tmes the onginal dose wath impurury.

The mezhanisms responsble for these acute reacuons w0 fine quart: and
the:r poss:ble signifzance 1n the chromic phases of mlicosis are sll 2 mystery.
They may be merely indizauve of a capacnty to react to silica, for these acute
efiects are only observed in the speaies that readily develop fibrosis. The dog,
for example, 1s an arumal with an apparently high wlerance 1o shea athough
prolonged contacts with excesuive quannues of fine quar: will ulamately
produce nodulation  Very larce amounts of the same suspensons that
prozptly killed rabbits and guinea pigs may be injected into a dog's veins
without apparent effect
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been noted that if the suspensions are not heated for senhization, as we had
been doing, the assocatesd aluminum compietely protects amymals against acute
alza shock. We hate now sazed to repeat our previously unsuicessful
expenments, using unheated aluminum to sce whether we can prevent the
deveiopment of chromz tissue changes Numerous other tests with the
hydroxide of aluminum continue to demonstrate the value of this substance ay
an inhubitor of mhza.

Asnde from problems dealing wath mineral dusts, a study is in progress
upon the therapeuns value of a spemal compound of sulphamlamide. This
poweriul bastenostatic agent had been combined wath an oil on the theory that
it would then be capakle of solution 1n the wax-coated tubercle baallus and
destroy the orpanism. Mr. Stephen Phulhipe, Jr gererously offered funds to
sudy the effects of the new compound (dodezanoyi-sulpharulamide) upon
“azute tobersulosss sn mhsoue guinea pigs and also upon very chrome infec-
_uons of the ame nature 1n guinea pigs previously inmurnuzed wath Calmese's
Jdow wirulent strain, BCG. We regret to maze that the results thus far

hramned offer hizle cause for enzouragement: although some of the arumals
are suil alive it now seems improbatie that the drug has had any benesaial
efesz Our expenience conirme that of most other invesuizators who have
uscd 12 1o treat pnmary tubersulous infestion in anmimalis

Diagnostic B'ork

~ The table which follows indicates the numier and vanery of diagnostc
examinauons made upen panents in Saranac Lake and s wanty.  In spite
of a dezrease 1n the tora] number of pauients there were 945 more tests thus
year than Jast, indicanng a greater tendency to use thue service of the Labora-
tory The fact that 76 sputa were submitted for pneumococcus typing, 47
more than in 1938, cails amtenzion to the efecnveness of the publicity piven
this suhjest. The 24 referred autopsy spesmens represent cases of surpected
pneumoconioss, submitted for conimmacon of diagnoms. On most of them
there was not only 3 hustolo;maal but chemizal and petrographic examination
of the minerals recovered from the lungs.
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e
Party

[}
'

Dxphiben; gqlmrq..;-------- 32  Feces: Smear, Culture and

Vincent's Angina ceccccceceee 20 Parastes  cceoooaaC ea-e 40
Pneumomsa TYPINg eoeeeeeeee 76  Milk. Baztenal Counts o....... 27
Undulant Fever ecaeveeccmaan- 19  Water; Bactenology ccvcccane-- 61
Entene Diseases covoeccacaca. 11 Water, Ortho-tohding cecemeee 365 .
Gonorrhea, smears «oeeeweee--. 11 Unne, rounne and specal tests _1144
Blood ' Autogenous Vacaines ... ————
Whte and Differential ..... 640 Surpzal Pathologizal Speamens 200
Red and Hemoglobin wveeae. $14  Autopsies, Human oo 46
Matching and Typing ———---309 Referred Autopsy Tissue eeeee 24
Cultures  meoeemoceooeee _ 32 Animals Inoculatedfor. dugnous 62
Chemistey eececeo-- ceeeee 307  Ascheim-Zondek Pregmncy Test 20
Sediment2ton eeeeee—oeeer 1459 Miscellaneous Examinapons .. 276

Spinal Fiuid, Urine and other
matenal for tubercle bacill - 101

Sputum for tubercle baalli ----1136

Supplementary Tesws e ... 777

Total Examinations

The only radical administrative change to be reported has eccurred 1n the
Field Divison. Mr. Cummings. who has so successfully direczed this acuvary
for the past seven years, accepted an appointment as Assocate Professor of
Mediane 'in the Univeruity of Colorado in September. However, we con-
sder ourselves fortunate that this new arrangement wall s2ll permit hum o
spend one-third of huis ime tn the Laboratory Field Division. Whue we can-
not but regret the change, prevenove medicine will be the gainer for he now
has the fachues of a universiry hospital located near large miming communi-
ties 1n which to expand his actwiges.

It will be necessary to employ an asuistant engineer o help Mr. Cummings
maintain his contacts in the feld. A man wath connderable expenence has
already been approachcd and 1t is anticipated that he may join the staff in
the near future.

In June the Fourth Symposium on Silicosis was attended by about one
hundred enthusiasuz parucipants. This year the character of the program
was vaned by presentations of the experience in a3 wide vanery of dusty
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-industnes with and wathout mhca hazards  The interzhange of 1deas served
‘to emphasize  ‘the fact that wtule the essentals of the dust probiem are
the ame evenywhere there are munor vanations that are real and that may
be the cause of musunderstandings. It 1s a pieasure w express pubdhcly our
apprezanion to the twenty-one guest speakers who presented the topics for
‘discusnon and whose presence made thus Bve-day meeting such a success.

Mr. Kuechle, Vice-President and Claims Manager of the Employers

- - Mutuals, has again undertaken the editng and publication of the report of

the Symposium. His company has defrayed all expenses and has rurned over
the proceeds to the Laboratory as thar contnbuton w research 1n indusinal
_discase. In view of the fact that the past donauors from the sale of previous

" symposia have amounted to $4,395, we have reason to be doudly grateful to
" both Mr. Kuezhle and the Employers Mutuals

Without the £nanoal support of those whase names appear on other pages
of thus report none of these acuvities would have been possiie. For thar

. and iy to-workers are deeply indebied.  Of this toul aprroumately $12,000

represents unrestnsted donasons which could be used for any research pur-
pose.  Industry comtnbuted approximately $3%5.000 for the soluwon of s
spenal prodlems.  Income on endowment in trust of the Trudeau Foundagon
of $5.9%1 and unexpended appropnations of 317,134 rezewved dunng the
previcus year brough: the total amount avaslable to $77,651.51. The apparent
balanze of $7,234 thown on Scptember 30, 1939, the end of the fiszal year,
represents overiapping contnibunons.

This report would be incomplete wathout an expression of the director’s
apprecanon of the sympathenc support of his board of trustees and the
loyal co-operauon of hus fellow workers All have worked together har-
moruously 1n the vanous acuvaties of the inst=rution.

It may not be amuss to review the development of the Laboratory’s program
of indusirial research and to expiore the possihues for future usefulness
Twenty-two years have paswed unce Dr. Baldwin asked why the gramute
curzers in Barre were dying of tuberculosis when the marble curtters, working
aith the same tools, under amilar concimons in Proctor, only a few miles
away, had less ruberculonis than the general male population of the srate
of Vermont. To answer this question and others developing out of it has
been our major otjective minse 1918, Phyncal fachoes have been developed
for this special kind of research and to the original stafl of pathologists and
bactenologpisis we have added enmneers, chemists and a ph)‘si:xn-p:zrognphgr
The scope of the work has gradually expanded from an academic interest in a
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possbhle cause of altered susceptbility to tuberculogs to include the direct

apphcaation of knowledge 1n preventive mediane. A consuitaton service has

racon-with’ the Ro:ntgen La.bonton, at de:au. medical control of mploye:
health' has been fostered. The Field Divisson of the Laboratory has even
organmized and pamcpated in 3 commurnuty campaign for the eradication of
tuberculous.  Through 1ts indivadual eflorts and through contacts wath other
agenaies, the Laboratory has attempted o disseminate informaton on these
subjects to medizal and lay groups that could apply this knowledge The
cost of these efiorts has been supported by industry, insurance, and private

philanthropy, whose “contributions have amounted to thousands of dollars.”

It is not my purpose 10 aempt an evaluauon of these acovines but to explore

the future possibilities of this organization, built wath such a conmderable -

expenditure of effort and money. ] am narurally concerned to discover
whether this private insutution can continue to carry on activioes that i1n &
.many places are funcoons of universnies and governmental agenoes.

“The first and most pracoeal question is whether such a program wall con-
tnue to be valuable enough to attract the necessary finanocal support.  Are
there stll enough unsolved problems in the field of industnal diseases of the
chest to jusnfy the cost of this expensive plant and saf? L there now
enough information about the discases due o inhaled dust and thar efect
upon tuberculosis so that further research is unnecessary? If so, are there
other irntants used in indusiry that mcorease susceptibility o rubersuloss and
thus consurute a proper subject for our invesugauon? If work 1n this Seld
is to continue would 1t he more proftable 10 narrow the range of our activines
and devote more time to the solution of the fasSnanng rescarch problems that
have already been uncovered?

Before trying to answer these questions, let us look at the industnal
otuaton. As far as the two known major dust discases, mhenas and asbes:
toars, are concerned there probably is enough information today so that they
could be cither eradicated or at least reduced 1o neghgible frequency. But to
put this knowledge into pracuce requres constant expent supervinon and
considerable expenditure of money. This is now being done wath eminent

success 1n a number of our large industnes because they an aflord the

truned personnel and the necessary protectve equipment. The emall manu--

fazturer wath limited capital, on the other hand, sall needs help. If he thunke
of medical advice at all, he must discover some physaan who ather knows

or is walling to become acquainted wath the hazards in the local plant and who

wall deal fairly with both employee and empioyer. For hus engineenng advice
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- =+ - +-the dust-consaous small manufacturer oftén tums to the makers of protecave

... . ‘equpment, or, if he can offord it, he may engage an outside enginect to design
~-- -..apparatus to meet hus special requirements.

But the essence of the control of 2 dust hazard 1s constant supervision:

--~-- . the.reason it works 1n the large plant 15 the presence of physmicans and eng-

. neers whose man duties are to keep both men and machines funcsoning

properly. For success in the small plants, there must be other experts who,

- _. ether as private pracatoners or employees of the state, will spend their ume

in going from shop to shop, checking the health of the employees and the

operanon of the machinery. Today there are not enough experts to meet

.--- this demand. Those who are qualified are axther employed by the, large

industries that can pay attractive salanes, or they are in the serice of rate

or federa] governments where, a8 inspectors, they guard aguns infractions

of ‘industnal codes and, as investpators, they discover mew dust hazards

In some states the departments of industnal hypiene are doing much to mini-

mize these hazards but wath hmited peronnel they cannot supervsé rounne

.. . atuwnes i individual plants  The concluson 1 inevitable that more expery

mus: be trained.

Most modesn dust control codes seek to prevent the formanon of dust of
all kinds wath espezally sinnpent restncoons for those that contan dangerous
propornions of free mhica or ashestos. This phiosozhy indicates that we dhall
always need expensve venulanon, exhaust systems and enpineers o insure
their proper operation. Antidotes agunst the acnion of the toxic quarz dus,
whose effems are bang studied in the Banung Instuitute and the Saranac
Laboratory, must necessanly play a minor role in prevenoon. Perfecuon of
pracnzal methods for their use may somewnat reduce the cost of dust ehmuna-
ton because it may be possble W pertut somewhat higher amnasphenc
concentranons. However, regardless of bealth hatards, industry i1 comung
to reahize tha: men do not work as efecuvely in atmospheres polluted wath
wvinble dust.

Fully as prodtahle as discovening agents to neutralize the acnon of glica
would be the discovery of the factors that govern individual susceptmality, In
the case of berugn dusts, hike those in the cament plants, there are certasn men
who sem to sufer no inconveruences and have spent their whole lives in an
.méusgg-y which in the past was notonously dusty. Others apparently found
1t so disagreeable that they sought employment elsewhere ifter 2 few months.
Where there 13 2 shaa hazard the fazt that only about one-fourth of any
exposed group develops siicoss leads to the suspinion that some individuale
are immune or at least highly resistant.  1f only such individuals were selected
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for employment in the slica industries the adv antage would be obvious. An
upcnmmul srud) of thus dex-uh _problem is now 1n progress and if the
resules uc at all encouraging xt 18 hoped 1o extend the invesuganon to human
nxhecu .-

Much more nud.s to be ‘known of the subde relauonships berween dust
discases and the xup:nmros:d tuberculoss that 1 responuble for most of the
disability 1n sliconc subjects.  Some new method of treatment is indicated
for the very chronie forms of tuberculasis that commonly complicate silicous
because they do not respond favonbly to ordinary sanatonum regimen.

While uncomplttcd studies are helping to define the conditions under
which ashestosis develops, there is need for more informanion on the influence
of this diesass upon susceptibility to tuberculoms.  Although such infecnion
scems to he less frequent in employed workmen wath asbestoms than in
thase wath silicosis, tuberculosis is a common complicaton in those who die.
There s sl some question whether the assocauon is 3 speafic result of the
dust reaction. as in the case of sheosis, or whether other factors are dominant

New forms of dust disease are constantly bang reported now that x-ray
caaminations of the chest have become roubne procedure in industry. In-
vesticanon of some of these has disclosed a slcoms masquerading under the
namc nf another causative agent. In other cases the pecuhar shadows in
the films are apparently duc 1o harmless collecuons of inhaled particles in the
lunge that have no sigmbcant effects upon the funcoon of these organs - In
order to combat unjustified compensanion claims based upon mere shadows
in 2 fiim with no actual disability, every industry is forced to become famihar
with the efiects of its matenals upon the Jungs.

The wadespread use of chest roentgenograms in industry has led to other
ahuses that can only be corrected by education. Many employers, faced wath
the prssibilicy of furure claims for compensation, refuse to hire individuals
wheee flms show evidence of discase interpreted as.tuberculoss. They need
to he taught that this infecuon may heal completely and that in marure
adults the scars of old discase in the top of the lungs are not Likely w be the
souree of nev: discase. To refuse employment to such persons, who consu-
tute abour § percent of the populaton, will create a serious social problem.
Or the other hand. employees have learned to usc x-ray flms as the hasis
for compensation cJaims that often have no jusnfcation. They may feign
d:sability after learming that their lungs show evidence of old scars, or when
thev acteally suffer from active pulmonary tubcrculosis they claim that 1n-
haled dusts or fumes were responuble.  While it has been quite well estah.
hshed that of the dusts, only free siliza and possibly asbestos have any influence
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, . _2_;_“___’:._ upon assoaated tu‘tr.ulosu there 15 a real need for authontanve information
o on lhe eflects of other sndustnal by-produsts. “In spite of the expenence wath -
Wir gases and ‘other umtaung substances some physaans hold to therr
.opiruons that there must be puimonary mﬂmma:xon which 1n turn must

‘ ) "" "influence co-existent tuberculous foa.
. : ' There also 13 2 wade scope for rescarch upon the effects o{ vanous fumes :
C T _and gases upon the normal lungs. Many of them produce unpleasant re- |
" acoons in the eyes. nose and throat but whether they cause chronic changes *

alleged is questionable. If they acrually do, every effort should be made to

. " control them, but, on the other hand, industry should not be penahized for ~

I .. muries that do not exust. .

’ ' “The subiest of non-tuberculous pneumorua in industry 1 another that

. needs clantzanon. Opinion is changing on the role of dust in altenng suscepta :
bibiry to thus diseasc: 1t 33 now behieved that other faztors are responsble
for the high incidence of pneumorsa in at least some of the dusty trades.
An appended paper by Vorwald, Delahant and Dworsk, reports the first
of a senes of expenments on this subjest. Here 1t 1s shown that clicosis has
had no infiuenze upon suscepzhility to one of the most wirulent types of

i |
l "7 7 1n the lungs and are responsible for all of the symptoms that have been :
!

."‘
€

A1
’
"7

~
A pneumococius ner upon the character of the resulunt disease.
iy From thus summary of the mtuation in indesry it would appear that
;:‘-‘- ' there are suil important probiems to be soived. In wope they vary from those
T:‘. of general education and adminisiration to detailed 1nvessgations of parnsular .
:E-:- hacards and disease.  Since these must be studied in plants or mines, in
% 1 ! hospital wards and 1n expenmental laboratones 1t would appear that there
Ee . .15 sall need for the spexabzed fachues of the Saranac Liboratory and
p=7 ) assocated departments at the Sanatonum.
'::-f i The study of shieons has now reached the mage where certain observations
=: . must be made on human subjects. The imporuant problems of therapy for
X : associated tuberzuioss, of indivadual susceprbihity and objective measurement
_-: of disabihity cannot be investigated on experusenal arumals alone. A program
< of chnical research is now recemving detaded consderation. Trudeau Sana-
;-:;: tonum has already provided funds to establish a depantment of pulmonary
= physiology with the understanding that in subsequent years one half of the
e : . cost wall be born by the University of Rochester as an actve partner in this
7o . endeavor. Dr Wnght, the physiologist, started hus work in Sepember. A
e ; group of chmaans speciahizing 1n puimonary and carduas discases has been
-t ! interested in the program and the necessary laboratory faalities will of
J; i course be available. "
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sontatve information
Jf the expenence with
gaans hold o thew
which 1n turn must

The pamary objective wouic be the discovery of some satsfactory method
of traaong tuberculo-mhicons. This extremely chromuz combinanon of occule -
tuberculosis and smhicosss, which is bang discovered all too frequenty in in-
dustnal surveys, does not respond favorably tww the ordinary sanatonum
methods of- treatment =— at Jeast the results have been ‘unfavorable im cases

z “'u ;( vanious fumes ! treated after symptoms of the inféecnon have appeared. We would hope to” ™ i -
roduce unpleasant se- V. cxpcnment upon a carcfully seiected group whose discase was distovered inats
cause chrome changes ! inapiency.
stoms that have been . While these men were under observaton it should be passble to obtain
‘ot thould be made t0 u’_\'ful dita beanng on the evaluation of disabiity and perhaps sometlung
d not be penalized for cnuld he learned about suscepubility by intensive study wath all the available ‘
mcant  For the latter objective there would also have 10 be supplementary ’
Justry is another that work on mer with siicous and no tuberculous, and on others who had had :
Just 1n altening susseptr long exposures. to dust without contracting silicosms. ‘
factors are responuble Sinze 1t has been estmated that there are several thousand cases of
e of the dusty trades tubereuio-shcosis in the United States whose treatment is esther inadequate  *

L, reports the frst or delayed until too late to expect favorable sesults, it behooves someone to 2
shown that silicos:s ha* attacl thus problem of therapy. Saranac Lake has adequate facbuies for :
most virulent Type: such an investigation, the background of expenience in tuberculosis and olicons i

1 disease. and many contacts wath industnies where this disease 1s prevalent. “Whath funds .
y it would appear that to provide full mamntenance for a group of ten or twelve mliconc subjects for
ape they vary from thost a penod of peshaps two years, much could be learned It 1 eammestly hoped
,vuagauons of parncular that the money can be found to subsidize thus project.
{ in plants or mines, 1t In the educational feld a proposal has been made to estabhish 2 “remsiry™
would appear that there fur cascs of pulmonary discase due to dus:, similar to those now funcuom:ng
Saranac Laboratory and for the revicw of diagnoses of tumors. Under this plan pathoiogicaal material
togother wath the occupational history and, where possble, z-ray &lms of
achere certain ohservations the deceased person’s Jungs would be sent to 3 commintee for review. The
 problems of therapy fou Sarana: L_ahora:on-. which already renders such service on a2 himited scale,
:nd objective measurement micht hope to partidpate in return for the informauon that would be guned
\nimals alone. A program Such a reqstry should be helpful to patholopsis whose expenence 1n this
deranion. Trudeau Sana- ficld 13 hmited o an oczasonal ase.
department of pulnonan For &naraal support the institution now Jooks largely to industry, but
Jent years one half of the s~ orlv puarantce of income from this source is the successful solution of
s an acove partner in th rrodlems that are troublesome and expensive in partcular trades
o+ work 1n Sepember. A To real:ze 1ts fullest posshilities the Laboratory should have a backlog
 cardiac discases has been of unsesinsted income. It could then explore new £elds by artacking abstract
boratory facilies wall of rrorlems that might appear to have no immec:ate apzlication. It could expen-
ment with therapy for diseases already contracted. It could play a much larger
19
' [ ]
Y “"-:Dr'r*)v-n«.w- ""-n:::" : ey

& b "fv:’ ) Py o,
HSas o -\, TN s-,w.l' }ﬂ? “(ﬁ .-Pz
" ‘¢‘>3.,), LD - SR ..x.‘.:»..{z{t;.,i -‘:A




—— —

- —— § ae
1

— S S—— .

S — e p—— b e

‘pan mr.h't_ !rvgmg of the personnel needed to supenase preventive programs
" ik the smaller plants ~ With the uruversity”aEliauon, whizh may some day
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matenalize, 1t could asust in undergraduate teachuing  Industry can hardly
be expected to supply all the funds for such general purpases, ockher groups
who might also beneit could share the cost  In the past the insuranze com-
panies have been liberal contnbutors, in fact the annual grant of the Metro-
politan Life Insurance Company and that of the Miltank Memonal Fund
largely muntained the Laboratory for years before industmal contacts were
estabhished. More recently the respective assocations’ of both the sexk and
the murual companies have been substanuial contnbutors.  An wnumacon that
their support cannot continue is cause for consern and we must seek new
sources of unrestncted i1ncome. *
There 1s work to. be done and industnal deveiopment 1s constantly creaang
new problems. The Saranac Laboratory mav seasonakly hope o uake partin
their solutidn. Like mos: eduzasonal insutunons 1t needs greater finanzial

secunity.
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SARANAC LABORATORY FOR THE STUDY OF TUBERCULOSIS

RECEIPTS AND EXPENDITURES

Year ending September 30, 1939

Bslance on hand October 1, 1938 oeoecomoco oL e $17,124n0
Receipts:
. From Trudeau Foundation eeeeoeoeooooo o ___ $9.951.88
- *Gafts and other recerprs for. maintenance of
Plant and Work wee oL 54.575.67
Tezal receipes for the year 60,527 ¢.
Tenal of halance and recespts et eeemme e cccccmmeaccccamans  TT.66] ¢
Expenditures:
For research and $eld BUTVEYS e eecmacccean $5.464 T4
Travel and other expenses of workers —ooo._.__. 1.460.99
Permanent equipment . _____________________ 1.651.53
Fucl. highe. insuranze, arumals, feed, supplies
and othcr runming expenses o ____._.._______ 8.B40.5¢
Tutel dishursed ....... e 70.418.02

————

*Sev foliowing pages for hist of contrbutors,
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CONTRIBUTIONS

TO THE

SARANAC LABORATORY
From October 1, 1938 to September 30, 1939

NOTE. — ltems i1n second columsn received after October 1st, 7
1939, to be credited 1a the 1940 fsapcial report.

S

. Adirondack Fund for the Tuberculous . 1,000.00 249.9%
“Asr Hygiene FounZation of Amenica - .. 6,275.00° $500.00.

Ass'n of Casualty & Surety Executnves 2,500.00 ‘
Dr. Edward R. Baldwin . . . 50.00
Colorado Fuel & Ircan Company . . -.000 00 1,000.00
Mrs. Bigelow Crocker . . . . 1000
Mrs. Charles L. Crocker . . . . 50.00
Mr. Thomas M. Durkan. . . . 5000
Employers Mutuals Insurance Co., thru -
Mr. B. E. Kuechle, Proceeds from
Sale of “Silicosis Sympossum™ . . 198.52 §7.00
Dr. Leroy U. Gardner . . . 155.00 375.00
General Hospital of Saranac Lake . . 916.74 250.02
Miss A. Lowse Gilberr . . . . 1000
Inland Steel Company . . . 3854.16 875.03
Johnse-Manville Corporation . 5,000.00 1,250.00
EZna Pernin Labarrere: Beguest in Menm-
ory of Dr. Jacques Louis Labarrere . 1,000.00
Mr. Lawrence Macfarlane . . . 100.00
Miszellaneous Contnibutions . . . 339.00 90.00
Nauonal Carbon Company . 1,375.00 1,375.00

Owens-Coming Fibergias Corp:orat.ion . 62500 36.00

Penn-Dixie Cement Corporation . . 750.00
Pickands, Mather & Company, for
Lake Superior Iron Ore Association 15,000.00 2,916.30

Carmed forward . 41,258.42 8.974.04
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- Brought forward . .

Mr. Stephen Phillips . . . . . 6,500.00
Portland Cement Association . . . 2,747.00
Mr. Arthur B. Purvis . . . . 250.00
Republic Steel Corporation . . . 3,250.00
St. Joseph Lead Company. . . . 250.00
United States Gypsum Company . . 247.50
In Memory of ‘Sydney Lunt Wood:

Miss Sarah C. Armistead . . . 5§.00

Miss Susan Wood . 50.00

Mrs. S. L. Wood & Mr., ]ohn Wood 20.00

54,577.92

1 . Less exchange on two Canadian cheques 225

.. 41,258.42.8,974.04

750.00
125.00
32.50

20.00

54,575.67 9,901.54
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