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Pear Yant:

In accordnce wlith ~ur
convarsation *n Pittshurgh, T 2m cerding ven herewi th
sertain notatlions which wa have gossembled torrether
on vsrlionug vrojsctis, which in our mind are anffi-
clontly i-mortant el thar fn a r~azneral sense or in
thair rolationship to the Nnticpal Defrnse to fustify
sonaldarntion, I have thourht £ wiase Lo 7end you
several ounrsitiona rather than one. Also, where it
1a feasible to 40 so, I have est’mated the cost of
doing the work. Where thls has nct been done with o
cer tain definiteness, we have had in mind werk which
would go over = period of a year, the cost of which
would be var‘able, denendent upcn the intensity with
which the probvlem is attacked. It wounld seem to me
that no one of these problems should be tackled unless
some such a sum as $10,000.00 were availsble for carrying
1t to the point at which one could 896 a definite accom~
plishment.

I think you can get a clear ldea
of our general attitude toward these projects, and I should
appreclate any comments or suggections which ycu mey wish
to make concerning them. If for your own informatlion or
for other reasons, you would like them set up in somewhat
differ=nt form, do not hesitate to say so. In any case
I wish to assure you that I am very sympathetic with your
point of view and I shall also be deeply avpreclatlve of
any efforts which you may wish to maske in owr behalf.

With kindest personal regards,

Sincerely yours,

RAX :is Robert A. Kehoe, H.D.
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The necessity for voxcessive overtime and the elimination
of vacations of workers epmployed in defense industries focuses
attention upon the problem of fatiszue. In 1917, in {reat Britain
an Trdustrial Fatlzue TFesearch Docard was set up to study “the sum
of the results of activity which snow themselves in a diminished
capacity for doing work." ljuch attention has been then and sub-
sequently devoted to many factors limiting the output of workers,
as poor posture, insufficiont light, nolss, inadequate ventilation,

rhythm, nhumidity, temperature and motlon of air, rest periods,

il

boredow, etc. Juring this perlod, much progress i:as also beon

v

made by ghysiologisgts in the study of the ecconcmy and mechaniasm of
muscular work. .aecently, there has been an independent'growth
of interest in the Influence of expoaures of workers to injurious
chemical agents upon the iiealth of workers, Tabta iave teen
rapidly accumulating upon the concentrations of various noxious
cases which may he safely breathed for various porloeds.

ks yet, however, the possible influencs of such sare
{or even of dangercus) concentrations of noxious sgents upon the
ablility to perform work doea not appear to have been a subject
of lnvestigation. Any limitation of performance produced by
toxlc substances is better designated by the term toxie astienla
rather than by fatlgue or exhaustlon. The term fatlaue ahogld
be restrictad to the state produced as a result of the rerecated
functioning of some vodily mechanism, as muszcular contraction,

passage of a neuromuscular impulse, glandular secretlion, ctc.
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T™he term asthenia covers any inability to perform normally whether
due to excessive past perforrance cor to environmental causes, Its
use does not preélude the posaibility that a stdte of poor per-
formance induced by a toxlic asent may be brought about by a
wmechaniasm similar to that operating in fatlizvee.

The investization of toxle asthenia should have as its
purpose {irst a search for the existence of the state, and, 1if
found, the mesasurement of the magnitude of the limitations of
performance induced Ly various toxic apents. ilore important,
however, would bte the study of the mechanisms by which such
limitation occura, in Investigation of this natuﬁe would throw

"axhauvstlon”

1lizht upon the extromely common complaint of chronilce
or “tired-felling.” One of overy Pive persons who consulis a
pnysician is said to do so beecause of this {lowden and Johnson).
Its occurrence in workers ruast be the cccasion of a wvery ccnsider—
able limitation cof production.

The approach to the provlem wight involve the folliowing
steps: “

1. The selection of a suitable axperimental animal.
In the early stages 1t would be well to avoid the use of human
subjects to avoid the psychic influences which may occasion
weakness.

2e The adoptlon of some suitable quantitative test
for ability to perform work. .

3« The cholco of toxlc agents.

e “he wmeasurements of performance ability durinz and

after exposure Lo toxlec asents,

e,
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S¢ An approéch %0 thie wechanisms involved. liere 1t
would be nscessary to consider the wmechanisms suggesﬁed for
severe szthenle aﬁates, and to seek a common feature among t he
many recognized causes.

5. where possibdle the recommsndation of means to
avoid the limitaticns of performance due to toxie substances,
elther by (a) setting uvp limiis of concentrations not interfering
with performence or (b) seeking means of neoutralizing the effects
based upon a kaowledge of the mechanisms involwved,.

Topic 5 deserves fuller consideratiocn. ashethier or not
the effscts of toxic substances prove important, s wider knowledye
of the extent of the ococurrence of asthenic states among industrial
workers, and an understandling of their cauges ura highly iaportante.
Its siynificance axtandé far beyond the immediate problem of

defense production.
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An understanding of the mechanism of the asthenic

state, like the understanding of the origin of cancer, seems to

be made difficult by the wide varliety of causes which have been

suggested. This may be illustrated by citing the classification

given by Alpers.

I. Transitory Asthenia

A.

Acute systemic disorders

1. Acute infections of all sorts, and acute
nutritional, degenerative, and metabolilc
disorders

2. Chronic infections or degenerative states:
Diabetes, tuberculosis, nephritis, arterio=
sclerosis

%3, Involutional processes (senilitis)

II. Constant

A.

Muscular
1, Myasthenia gravis

2. Muscular myopathies of other sorts, as
progressive muscular dystrophy

Endocrine Disorders

1. Adrenal syndromes
2. Pitultary Syndromeé
%2. Thyroid syndromes
Psychégenic Disorders
1. Neurosthenia

2. Psychasthenia

3. Anxiety states

Miscellaneous

1. DNarcolepsy &
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A conslderation of these causes reveals a number of
unanswered questions. What toxic agent is responsible for the
extreme weakness which follows influenza? What is its nature
end how does 1t operate? What are the toxins involved in chronic
infections? Do any of these induce morphological changes in nerve
cells analogous to those alleged by Crile and others to be
produced in severe exhaustion produced by lack of sleep or
excessive work? To whgt extent are neurocirculatory influences
involved? Do any éoiic agents affect the adrenal glands or other
glands of internal secretioh? What is the mechanism of psychogenic

weakness, purely nervous,‘neurocirculatory through the mediation

vof glands of internal secretion, or by formation of toxic substances?
Are there interferences with cellular respiration? How do the
remedies suggested for fatigue (gelatin, phosphates, ephedrin,

corticosterone, etc.), function and are they effective?
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Project No. 2

A considerable number of requests 1s received by
this Laberatory feor information and advice in connection with
plant activities involving a variety of hazards, especially,
however, Dbecause of our published work, that of lead exposure,
Recently several requests have come from physicians and plant
managers, who have stated that the lenghthened hours and speed
of production in thelr plants, incident to the present emergency,
have been responsible for greatly incre:sing the lead exposure
of their employees. Whereas conditiona have been apparently
safe as to lead exposure, they are now dangerous. There 1s no
~doubt of the importance of the time factor in occupaticnal lead
exposure., Nor 1is there anj doubt that the degree of exposure
is greatly influenced by the urgency of production schedules.
Accordingly, 1t is highly desirable at thias time to study con-
ditions in hazardous occuéations and to determine what can
reasonably be done to prevent greatly 1ncfeased axposures and
an increased occurrence of illness. Unfortunately such diffi-
culties are especially likely to develop in small induasatries that
are unable to afford the cost of an adequate study of their problem.
We make a practice of gliving as much help as possible but our
funds are allocated to speciflc purposes and we cannot use them
otherwlse.except to a limited degree. It would bé highly ad-
vantageous if a fund were avallable (to be accounted for in
detail) for carrying out such medical and hyglenic investigations
as could clearly be justificd on the baslis of the need for such
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assistance, and the inabillty on the part of the indusiry

to pay for it. We are convinced by our experience that the
improvement of plant conditions through the use of present

methods of study and the appllication of well known methods of
control, in small or backward plants, would do more toward the
maintenance of industrial health during this emergency than

would any other type of hyglenic work. Industry, and especially
small iIndustry, needs hyglenic assisténce in applying what is
¥nown, quite as much as it needs new informafion in this fleld.

A moderate sum of money avallsble in the hands of a group like
this, with purely professicial (if.e.unofficlal) access to industrial
plants, would be of the greatest benefit. Such 2 fund would enable
us to do many things for industry that should be done, and which
otherwise will not be done. Opporitunities for work of this type
have 5o be taken advantage of when they arise and when there is

a difficulty to be overcome. If they are passed up they may not
recur for a long time.

The mechanlism for providing &
fund for the purpose outlined above may not be readily availsble,
but if the validity of the thesis 1l1s acoepted,tha formal diffi-
culties should not be ungurmountable, especially when the fund

~would be administered by the Board of Directors of the University.
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Proiect No. 3

The manufacture and use of lead-beuring steels
brings about & type of industrial lead exposure which may be
of seri-us proporticns under sultable conditions. The actual
dangers in the manufacture of such steel can probably be con-
trolled adsquately by the application of satiafactory ventila-
tion, but the exposure that may rise from the subsequent use
of leaded steel under condlitlicons in which it is cut and welded
and fabricated into varlous articles at high temperatures 1s
somewhat difficult to control. The comparatively small produce
tion of leaded ateel up to ths present time has limited the
hazards of manufacture and use, in that all the operaticns in-
volving this product have been intermittent and of Lrief duration,
It 1a believed that this is the sole reason that certain serious
difficulties have not materialized, since the lead exposure of
certain operations 13 quite severs for the duraticn of the
operation and fo; & short periocd thereafter,

It 18 quite concelvabls that the necessity for speed
in steel~cutting operations will lead to & great increase in the
démand for leaded steel. It has been reported that the British
are using considerable gquantities. If the demand becemes great
in this country, it will be met, and thareby a somewhat un-
predictable hagard will be created. It would seem wise to know
much more about this problem before it develops in acute form
for it can be & source of very great difficulty, confusion and
delay. Arrangements could be made to study this problem under

present and apparently safe conditions and to follow developments
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very closelye It 18 questionable &hethar any one or several
of thé'steel-producingigroups will be in position to sponsor the
-type of comprehansivé‘ﬁfudﬁ’that would be required to evaluate
"this hagzard §roper1y; and 1£ i3 bellieved that it would be valuable
in relation to the national defense to have as much information
as possible at the earliest possible time. This involves a
large smount of costly gnalytical work. Tha cost of & modest
program éf‘investigation ﬁould approximate 310;000.00 per year.
This estimate 13 hbeaed upon the coat of periodlc observations on
150 to 200 workmen whose work gives rise to the various types of
lead exposure in queation, plua certain traveling oxpenses ine
cident to a careful survey of operasating procedures, in steel
plants engaged in making leaded steel and in ceritain shops in

which such steel 1s used most extenslvely.



Project Na. L

an important question in relation to the health
of the pubiic in general his to do with the hygienio sig-
nificanca of spray residuss, Recent studles of the U. S,

Publie isalth Service, just now pudblished in Public Hsalth
Bullstin FNo. 267 would seem to give a fairly adequate practical
answear LO this probiam for preaent purposes. UOn thae other nand
the extsnt of thas sxposure of the persons studiad »y Public
Haalth 3ervice lnvestigators could not be determined to quite
the deaired dogres, slince the gquantities of lead and arsenic
ingeatad, the period of %“laoe ianvolved, and Tas gquanciilos abe
sorbad and retainad were nobt ascoertained.

A further step ia the solutisn of thls problem in
paysiologlcal terms would seem to be Indicated &nd our ex~
periencs with the study of lead intake and oubtput in human
subjects would make it particularly advant#geous for us teo
carry ouﬁ observations on tihe absorbability of lead as lsad
arsenate, and iﬁa fats In known dosage over conslderable perlods
of tine., HRecently developaed procedures for highly &ccurate studles
on the arsenic metabolism {(used in cénneétion with a study of the
toxicity and mode of action of mapharsene) are availeble and by
some expansion of present facilities the srsenic phase of the
above problem could be carried adequately.

We are not 1in position to pursue this study at the
expense of present sponsors of industrial toxicologic investigations,
but & sum approximating $10,000.C0 alloted out of public funds,

could be employed to obvious publig advantage. This is not &
KE onasvoxe



defense project, except to the extent that any such potential
danger to the public health mey have incressed importance
during times of stress and periods of great ecconomlc and
psrhaps distsry change. The importance of the problem cer-
tainly Justifies consideration regardless of other ilmmedlate

problemns.
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Prolect Ko. 5

This Laberetory e underteking a prolonged and
extensive study ol the sources and the effects of pelilutilon
of the alilr o7 cliles with particulate matter of certsin types,
notably certuln metals. The work will have to move 8lowly, odut
it éould Le expeditsd coasiderably by additional facllities,
especlalily 1n personnsl, Proliwinaery work is in progress in
Cincinnati,dut cbservations elsewhere are contemplated when
certain facts have Leen obtuined with respect to Gincinnati
and vicinltye It 18 cbviocus that detalled consideration should
be glven tc present viang and certain possible extensions of
them before funds could be requested or granted for general use
‘or for some specifié phase of the problém. The appendéd pages
will give some 1dea cf the scope of the work. (These are con-
fidential for Mr, Yantt's informatl on only and should be returned
when they have served tha’ purpose.) Clinicel work is to be
carried on in »elation to the dust studies, with particular
stress on the search for evidence of effects upon the respiratory
tract, This general hyglenic study i1s belleved to be of sufficient
general importence to Jjustlify the sxpenditure of public funds at
this or say other time,
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