¥omorandum On
Resoarch in theDepartuent of Proventive Medicine and Industrisl Health,
College of Medicine, University of Cinciangti,

Introduction

The investigative work in the Department of Preveantive Medicine and
Industrial Health is carried on in two more or less distinct, but closely
related, categories, namely, (1) that which is concerned with certain broad
scientific disciplines whichk have application generally to medical research,
namely, epidemiology and biometrics, and (2) that which reletes to the hygienic
preblems of iadustry, includiag those of the community which stem from the
gperations of industry. Further to clarify thasa two categeries of resesrch,
certain sxawples may be cited. Epidemiology, in the first category, has long
been an important discipline in the investigation of hygienic problems of various
populntions, having to do with the incidence and distribution of diseases therein.
Thue epildeniologist must now concern himpel? with varicus forms of chronic
diseage which now have gteatly amplifisd importance in human heoalth, within both
the industrial and genaral population,

The role of bionetry, in giving expression to hyglenic fscts, and in
establishing the mathematical relationships toward their further 1évast1gation
and elucidation, is achieving increasing significance within the Department.

This hss been recegnized outside thae Department to such an extent as to have
brought forth the development and growth of a biometric (computing) center
pituated within the Department, but available to the entire dedical Center.

This development, organized recently, and given adequate financial support
through a large grant of funds by the U.S. Public Health Service, is actually
the formal éxpiession of an <oxigting activity éreated by the biometric staff

of the Department in its collaboration with investigators in other departments of

the Medical Center,
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The epidemiclogic and bilometric work of the Department is housed in the
srount Tlooy af harey Hall, where the participating staff Tunctions as the
divigion of Pragventive Madicine,

The other functisonal divislons o tae Dosastneat { Industrial Hedicine,
Industrizd Temicology, Taduasitsial liyzieuwe Tecanology, auad Zibllographic
doseniren), housed 1a the Hettering laboratory, are engaged in a variety of
ragaearch projects, some of witdeh lnwolve ajil »f ithe Jdivisiouy of ike Laboratory,
saeiuding Praventive Nodioipne, witile othsra are initisnted and carried out
salely witihin some o of tha didvigtens,  f8 0 oxandlio of o coordinated
srogram of rezearcn, a project which was initisted in the division of Toxicology,
S LWWRBLLZALION A7 e taonide twnilosiationg of the shesorption of Leryliliwn
oaatiates,; 2as Deeir 2xXiandad Cnto an snviporpraind gogessr o7 Bl indngtrial
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¢ Sl iyrarsaation

cosroarniny Ghie {roldomies s ST oo

e e Farm g T v T e et o W)
sogcsasne Lo sich ogevgilons; Aot tha erdviesl espoderpiiontod Jtaneenis of
sauustrial safety relating to the pernisgsible concsntretivne of Terv)lium (and
51 compounds) in the atmosphers of work areas. This word calls into viay
every functicnal division of the Laboratory, includizg s continuing sesrch of
current litersture for any and all pertinent invormetion on heryiliue,

The presont activities of the epartaent,; with prespect (o research, pre

iisted deliow, according to the functional division of the Department in

15

Wateh each proiect was iaitiated, It zhould be renornlzoed ot vory Fou
these proiccts bave renmgined oxclusively within the division in which hey
originated, snd that none of them has been prosacuted withnout frequent coasultation

ot the principal investigator with his associantes in the divisions of the

Laharaiory.

KE 4603155



A et

Division of Preventive Hedicine

Spidemiology

A project on cowpeting risks has been underway for some time end will
continue in the future. This iz a thooretical problem concerning the effects
ex;;téd;by madical and byglenic prectices on the disease patterns of populations.
Zpecifically, one is concerned with the manner in which the decresse in the
diseases of the early life of individuals affect the patterns of mortality in
later years, especially 28 to deesths due to circulatory abanormalitics and
cancer. This is under continuwous investigation by wmembors of the staff,

A graat for a study of the effects of low therapeutic dossges of radiation
upon subeequent melignancies has Just heen obtained jointly by this Diviseton
and the Department of Radioclogy.

Tho staff of the Division sorve as consultants in a numher of other
current epidemiological investigationssuch as that concerned with mental
diseame in industry, and an examination of the neaeds of chronically ill
iadividuales in ¢his coovmunity which is boing wmade by the Public Health Federation.

Preventive Medicine

Tho head of this Division has just returned from a foreign towr of
investigation into the feasibility of mediical training and facilities in certain
underdoveloped countries.

Another membor of the staff is studying the t(reatment and control of
alcoholics by savoral mothods, It ig anticipated that guidelines leading to

proper treatument and to the selection of appropriate facilities for individusl

‘patients will be developed.

Mathematical

Members of the bicmetrics staff have received a grant for the investigation
of alternative hiomathemetical models which describe the deposition of inorganic

substances in the tissues,
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Another project is being shayed with members of the staff of caxldren's'
Hospitai in fnvestizsting a model which permits the evaluation of new druge used

in the treatment of leukenmia.

Experimental

A grant has been received to dovelop iavestigstlons in aatibody responsss

to toxic exposure of animals and man. The reactions of =an and sxperimental
animals will be followed during and after the terminatioa of definazble types of
exposure, both in degree and time, to high encrgy fuels, pssticides; and similar
toxic materials now commonly encountered in modern communities, in industry, and
in military situations.
Traiaing

A training grant in epildemiology and Licewiry ovtaiuad Isst yoesd has
oenabled the Department 0 train cutstanding studonts in ressarch and theonretical
nroblems in medicine which require a apecial knowladge of nathemetics snd the
ability to look at medical probleme through the eyes of a computer. A number
of students in this class are setually ongaged in various phases of medical
research.

Clinical Pivisien {Induastrial Madicine)

An investigaticn of the applicabiiity of the tolerable limits of exposure
to beryllium is in the planning stage, as an extensfion of provicus ianvestigations
of this wmetal and itas compounds.

The "normal” metabolism of chrowium, boron and nickel is baing inveatigated.
This involves the determination of the normal ranges of the concentration of
these metzis in blood and thelr excretion in the urine of various unexposed
groups of induptrial employees. The extent of the accuwmmlation of cadmium and

chromium in the human body from birth to death ia also being investigated,
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Another investigetion is concerned with the varistiouns in the gaumma-
Zlobulin fractions and enzmes im the blood, in chrenic pulmonsry disease,

The extent of the sbsorpticn and sexcoretion of lead by varicus groups of
peorsons in urban populaticns iz being investigated, in perallel with
deternsinstions of lead in wrhan atmesthere {carried out by wembers of anotber
division,)

Hensuremonts of pulmenary diffusicn sre being made on 2 series of patients
and volunteer subjects, by mesng of rebresthing carbon monoxnide,

An investigation is being wade, in collaboration with the Neurolegical
Disease Regearch Center of the USPHA Iin Guam, of the canceantrations of frace
wetals in the Lleod of patients living in an orea in which neurologiczl disense
gccurs im high 1ncidancge

A continuing investigatioxn of corcinona of the urinasry hladder ip heing
arosecuted by the c¢linical follewup of men formerly engagedvin the manufgeciurs
of kanziding. |

Phyeiol@éleal ef!ectsvésseciated with the manufacture and uee of covtain
¢nloringted hydrocarbon insecticides, sve being fnvestigated in o 10 year
retroepective survay of wen in & menufacturing plant. A nrelimipnery investigation
is now uWKOr way. .

Cecular. fxrritation; in association with expusure to the sxhauvsts of
sutomobiles, 18 being investigated in s study of the eflect of differeat fuel
mixtures and their exhaust products, in collaboration with mesbers of the staff
of the Robert A. Taft Sanitary Enginsering Center of the U.8§, Public Heelth
Service iu Cincinnati. |

An investigntion of electriocal impuless of the cornes, 23 an indication
of irritation of the eye, is baing made by a greduate fellow in industrial

medicire. The electrical impulses picked up Irom the cornes of rabbits, are
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Vto be correlated with irritaticn of the human eye,

Dermatologic Investigations

The research activities have bees cuicorned essentially with the role of
onvironmental factors and the pathogenesis of contact dermatitis -~ both of
irritant and ellergic origin. 7Tho fustcrs which have beea wunder study are:
arbieat tomperature and hamidity, expozswre to conunn chemicel matarials
{somps, sﬁnthatzc detergentsz, polar and nonpolar organic zolvents), substances
which are known to accelerate chemical carcinogenesis, and ultreviolet and
infrared radiation, In the past yoar it hag Leen cbservad that soposure o
ultraviolet light of 22004 and shorter wave lengths, results in decrzasad
renctivity of anfmnl skin e at loast ons potent experimental sonsitimer,

It has been observed, ciindeally, that weotiing snd éryimg‘sf the akin
appear to incremse the incidence of contact eruptions during winter wanther.
Thés is especislly true of tho dermatoges found amang machiniats and houge-
wives,  Further studies have begn planuned to explore the affects of ropested
tumersion of the skin {(hends, atb;} Ain water alore ag well as i mixtures of
cermon chemical frritants, on the structural, physiclogichl and biochemical integr ity
of the skin., Theso will include ezp@rimgnta to demsnatrate the changes in the
epidermis and the cuteneous bLarrier, of repested wotting snd drying in rslation

t0 certesn blochemicel alterations and to impairmont of the defcases of the

skin mgainst the penetration of foreign substances,

Pgychiatric Investigations (Industrisl Mental Hemlth - A-Joint Sctivity of the

Department snd the Department of Paychiatry)

Betasled data have hoen collected from the personncl rocords of 328

- employees in industry, and from the medical records of 188 of these, The
pergonnel and medicsl departments of the industrial organizations have clapsified
thom as: long tern absonteer, 2hort torm yheenteeu, sccident cases, cases

presenting interpersonal difficulties or inefficiency, repeated visitors to the



. medical dispensary, end the "normal” effoctive employess. The supervisors have
been interviewed to cbisin retings of thelir performance at work, ZEach aub~
group has been divided into "oxperimsntals’ sad two types of controis. The

117 "experimentals’ have been given psychological soreening tests, and have been
interviewed by a psychiatrist or cascworker, Diasgnostic assesswents bave been
foraulated and recommendations made for help on problems, including suggestions
to family physicians and referrals to community agencies, gnd psychiatric

clinice., These drovedures are being repeatad 2-3 years after the infitial
study, Compsvicons will bo made of the data in the records, as to changes in

the "experiwentala’ as compsred to the two types of "controls.' Economice
¢stimates will be nade ss £o the valus of any changex in relation o the costs

o7 iateaxvonuticn. Cther correloticas will be studied bearing oa the meatgl
nealth of the experimentals.

SAvigion of Saduptricl Hygiene Techuolopy

ALlr Polivtion
A survey of air pollution caused by the operntions of a iurge steel mill
is baing carried cut,
€a) The soot fall is beiny wossursd at varicus locations in the city,
in relation to the site of the plant, from time to time during
& full yesr.
by The concentration of bhenmopyrsne fn the 2ir in the vicinity of
various operations in the coke oven ares, and at one represeutative
site in the residential area of the city, are being determined.
(¢} The guantities of varicus materisls discharged from sclected
stacks of the plant are being measured. Y
A awrvey of air pollution ceused by the operation of sn alectromstallurg&cai\\
plant {metél &ilicides) is being wade, |
{s8) The dust-fall at a ounber of sites surrounding the plant is

being determined periodically throughout one year,
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(b} The relstionship of the dust-fall to the emissions from the stacks
ef the nlisnt is to he determined,

A comprehansive iavestipation ¢f " Iogd 4n the air of Cinciannti is
aear completicon,

{2) The air 9Ff Cincimunes .5 eing samplod periodically at +
representative pernanent sites and at one mobile station; and
thege 2indiags ave hoeiny correlsted, so far as nosnibie, with
anzlytical data obtalinad in an investigetion of the lead content
of the blood and axoretn of rapresentative wosidents »f the
city. {This iz an investigstion participated in by membows of

the Clinleal siaff of the Iaboratory, as veferred o sreviouvsly.)

™2 mtabolism of iohsled load i he;mg investizated ia human subjects who
zre orposed to 21ir contazining G.13 mp, of lesd, as the lasd sesgutomide, per
ouble motor, t9 deternine the uitlunie extent and the Iate of the lesd sbsorbed
roder these conditicns. Tha fusction of che division Ix €0 mpintain the
ohyzical conditien of these oxpariments and 1o analyse the Liclogical materials
that rosult from <he atperinontal design. Determivations are being made of the
securronce snd the conceatration of Cd, Wi, Ph, Cx and B in necropsy from
decegued persens Zree of industrial exposure to these metals. The gelection
of cances and the colloction of the tissuoes are wider the direction of
phyoicisns in the Clinical Division of ¢he Departuent.

An snalytical me;hod for determining thallium in hody tissuss is heing
davelopad. A mathod for the detornination of thallium in the urine has heen

devised and 1ip in current use,

N

Division of Toxfcolony and Fovensic Pathology

Toxicology and rode of action ¢f certain organic-metalliic compounds

The alkyl lead cowpound, teiramethyl lead, has been uader investigstion
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for some time, and is now nearing completion. This has been paralleled by
sdditional work on tetraethyl load, to esteblish the nature and significance of
subtle differences in the metabolism of the two compounds,
Toxicology of various pesticides

A sériea of ingecticides has beeon investigated over the pericd of the
pest twenty yeazrs., Theso involve prolonged observations on animsls subjected
to exposurs under varying conditions, ia order to determine the limits of
safety for thelr various useges, in 20 far as this can be translated qualitatively
into huwman exvericnce, {Guantitstive information conceraning mex can be obtained
oaly on the hasis of human experiencs in izdustry or elsevhere or through
chservabions on human subjects in the léﬁnratery.} Beperimentel mothods are
being oxenined criticaily in an offort to isprove thoeir qualitative relevance
to human experience, with special consideration for their mechanicms of actiom.
34z insecticidsl products are wuider iavestigation at this time,
Txztcology of certain chlorimeted hydrocarbon soivents.

Soveral representatives of the variad serics of coupowuis are heiny
investigated in a preliminary manner,
The motabolism of an oyganic mercurisl conpound

A radicective compound 1s employed, and is being followed ia its distributioa
in the timsues and excrets of animale, by woans of messurements of radiation
rather then by chemical analyais,
Investigation of mechsnisma of iundustrial caercinogemnesis.

Thais work, under way for meny years, with specfal reference to cancer of
the akin, is continuing and is cancernaﬁ_prodnatively with the phonomeaa
of chemical scceleration of carcizogenosis, under the sponsorship of several
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Invest

An ﬁnttexidant for verious foods, mud a preservative for fiowr are belng
investigated in relstion to public safety. These investizations mrust cowply
with certain roquirements of the U,Z, Food and Drug Adminisirsilion, hut they
nust also meet ths critique of taw siaif of the Department gs o their
voslavance and adeguacy.
Miscellgnecus tozicologic investigaticns

A peries of complex fluorides, and a nunber of industrizl chemicals about
which prelisinary informatica is required, sre heing exanined for their immediste
tusicologicnl characteristics.

Sivinion of Ribliopraphic Xezesrch

L referencae {iie of the wuvarrent litersture on the phypiolegy snd texicelogy
of substances of siguificance t6 euvironnental health 15 baiug mainteined aa

weigrownd information for departnentsl persounel, sradustse studenis ounc othor
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:1nxarasted in the fluoridation of drinking wnter, will be published yzarly.
An sonoteted dillioprapby on the productien, care and use of Jzberatory
snimals is deluz assemoled, with the fiszncial support of & zraznt from the
Naticnal Institules of Health (1953-1362). A compllaticn of adous 1300
abstracts was published in Lecombey, 30U, by the Fadapaticn of American
focieties for Dxperimenzal Biclegy, 8s Supplement Mo, 6 of Federstion Proceadings{

a supplewmcnt will we published ia the January-Februsry, 1983, isasue.
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