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.O&&g Speech>byStaffordL. Warren,M.D.

~11
J% ...TheCoursein ‘I% Apjdi,c~tim cf h~le~i- i“)h.j’sitsto the Biological

and X,edicalSciencesconvenedon August2} 1948 at 9:30 A.~~tIin the ch~stry

Building$Universityof Californiaat Los ~~i]ge~es$‘nest-wed, California...
.

comeyou

that the

DR. S. J. Y;21!WZ~tG:!i2i5er3of Ghis cla~s,i: my pleasureto wel=-

and introducetilegeneralchairmanfor the cour~eo It is not very often

Univel.sityhas had the pleasurecf playinghost to a groupas specialized

and selectas

ArmedForces,

thishne, comingas you do from the VetransMinistration,

the universities,ths Ltateati civicGroups,PublicHealth

the

Departm-

ents, and also the ranksof radiologists.Re hope to repeat&he courseo:*a

modification‘ofit everysecondyear.

Thereis one piece01 informationyou don”thave. The last lecture

9w?? be given)arecentNobelFrizewimer, Dr. Carllmdersonof the California

Instituteof Technologywho will discussccsmicraysa~i the applicationof these

rays in the matterof this co~use.
t

Equallyciistin@.shedin L!Iefieldof biopiyrsicsis the GeneralChairman

oi’this c~urse,!)r.!XaffordL,.‘“”arre.n,Dean pf the !!edicalSchool,Universityof

California,Los Angeles~ of ‘:~;cm~lostof you l-roveheard. }i~~ is alsoh professor

of biophysicsof this institution. M. :’;arren.

DR. STAFfFO.~Le l“YtU.EN:It givesme greatpleasure to welcomeyou here

for many reasons,not the leastof whichis the fact thatthis is in a way the

first course~ivexaby the fac~’.tyof the non-existantmedicalschool,plusa lot

of importes=tslentoThisimportanttalentis the littlebrass”of this course$
(<.....’-”

and the medicalschooltalentis’th=.‘mEking&oup. There are a lot of reasona

for this coursethatyou probeblyall know individuallysincethereis a wide

varietyof representationhere as Dr. ~inberg pointedout. Thereare two

fundamentalreasonsfor this coursebeinggiventhissumer, one ofcomse IS the

desireof the Universityof Californiato take its placewith otheruniversities

in extendingthe knowledge,informationand usefulnessof radioactiveisotopes

techniquesthroughoutthe country,and it is hopedthata goodlynumberof you

will,returnto yourinstitutionsaridact thereas a smallfocusto spreadthe
,n



informationand the techniques

presentworryaboutthe future
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whichyou learnhere. Tn(?secondone is the ever

conflictin wh:~chcontadnetionby radioactivematerials

will be a majorproblenfor all technicaland professiomlmen.

As physiciansand teckriicalmen, groupssuchas thiswill have to be the

backboneof any defensiveor protectiveorganizationsthat are set up. It is not

unlikelythat ET. BryanVKU discussthe coritaminationaspectsof the laboratory

problemvery extensivelywhen you come to dealwith the activeradioactivematerials

lateron in

x

to medicine

phenomena.

the course

would like to make a few r=anarksaboutthe applicationof nuclearphysics

and biology~particularlyanphasizingthe dynamicaspectsof biologid

PerhapsI em sensitize to this a bit becauserecentlyI havebeen argu-

ingwith the physicistsa greatdeal. The physicist,chemistand engineer,when they

are dealingwith exper,i,mentalprogram, thinkin ternsof a very smallpercentageof

error,becausethey can dealin j;eneralwith ratherfixed conditionsmd situations—

and by makingtwo or threemeasurementsand then usinga lot of mathematicsthey can

come out with an answerwhichhas a chance at leastof beingquiteprecise. In bio-

logicalprobler.syou are dealingxith a dyr,amicsystemwhich is continual.1.ychanging.

Of coursethe physicistis also~ to a certainextent$but not just In this sameway.

In dealingwith biologicalprobJ.emsyou have to bringa littledifferentpointof view

to bear upon the ~perimentalobscsxationscr the factualobservations.In this same

regard we have the greatest misconceptionsSodayin both the nationaland international

picturewheremedicaland bialo~icallaymenattemptto apply staticand preciseexplana-

tionsto phenomenaoccurringin largeareasof cont=ination. YOU cannotjust ~Y You

are goingto have so many microcuries or curiesof contaminatingmaterialspreadin

suchand suchan areauniformly. Thereis no such thingas unifomity on a large
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scale$nor is thereuniformityin the distributionof thesematerialsin the

animal,and in the plant,or in the strc=m,or on the groundsor in the air.

I have discussedthisa littlebecauseyou will be dealingwith someanimals

and some plantmaterials,and you may be struckwith

formationis not c~parable to that of your neighbor

the fact thatyour in-

becauseyou are usingtwo

differentaninals. ‘fbatis why so muchof the distributiondata is plottedon the

basisof percentage. The body is verymuch like an enginegoingat a moder-

ate rate of speed,and you have to pick off your samplingwhile the engineis

workingbecausethe biologicalprocessesare workingand you can’tstop them.

If you stop themyou get an abnonm.1result. The problemis alwaysto obtafn

your datawithout

experimentyou do

yourmethodof samplingcausingdistortions.Of courseby

changethe situationfrom

certaindeviationswhichgiveyou a clue or

normalphysiologyis. Nti;;-this conceptcf

materialsis a littlebit new to bioloi;ists

time to timein orderto bring out

mightgiveyou

the non-static

a clue to what the

positionof biological

in general,althoughmany will not

admitthat it has creptupon themfran the periodof the firstuse of isotopeS.

Those of you who

deal of work was

knownuch about

being donewith

the fieldknow thatbelorethe war, a good

isotopes,and a greatde& of confusionresulted.
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Thi.s%ZS due to the fact that praviouswork with ordinary conventionallaboratory

procedures had buiiturIevidenceof whichWa-si~c=ryctedu~m staticconditions.F’ci.nis

of referencewere few and casedorilongthe iniervds. Kiththe adventof radioactive

is~topemultiples~.~.piescouldbe done with greateaseand ccnsi.ierableaccuracy. ‘;;i~a-

spreadcomparisonof argan contentscouldke inside. As a good illustrationLettstake ~_.—-- ‘--’”——

sodiumbalancein the body. For a lcngtime therewas considerableryst,ery8s to what

happmed to the sodiun

plasm of the humanor

momentto moment,from

chloride, You can rake mess’umtnentsof scdiumc’hloridein the

of the dcg or etheranimalsar.dyou fiudthat it fluctwntesfrom

Cktyto day. It took a lonetime to realize

intcrstitie.1tissueand in the storehouses

and the needs.

be pulledout

overlookedstore-

sait resident

,s=,rti.ctoremi.nljrdesignedfcr Y:eigMbearing. It ‘alasLncwntc fix certainpoisonous

metzlzbut t?my uere theretc sta~. The bone is s greatSP:inb=for some substances.It

is a C2~CiWmappetiterzfinera~with a wide mo~ec~larla~.tice?;~rk.In that latticework

can be storedeasiljj--d.oredand rer~~rsd-sl~bst~?.nces-i~hic!lare used iiithe day to day

?.ctivityOf the body. If you dcn~thave this dynamicconceptof changethen the findin~s

whichyou will obtainin the use of is&ope techriiqueswill be entirelyunexplainable
.-,

or ccnfusing.HOW many samples-=hcwmany Faints--doyou need to fix a relationship.That

is a ve~y difficultprobiemand can cnly be settledby a pro]wrstatisticalappiioacheYou

,mightneed as many as X)()points,or

greatdeal of usefulwork done up to

di.cahdfrom experimentscarriedout

interval.

f
you mightneed onlyfive o tien.Therehas been a

now with isotopesin which trends

with three to fo~p anelyses;at a

have been in-

point on time
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Afterthe injectionor the introductionof the isotopeintothe biological.matter~ It

k

is obviousthat a gooddeal of thst earlierwork nill haveto be doneover, but it was

satisfactaryat the time sinceit did showa trend. TM3 ras a necessarydeviceto get

informationquicklyduringtie war. It cut dowrithe numberof dmals that wm? usedtc

give a particularpoint,savingbothtime and materials.

Somebodywill have to do the hard routineunexcitingwork of goingovera great

deal of that earlierdata and doi~ it on a largeenoughscaleto fix moi’eof thesepoi.r

thanwe are ableto fix now. In some casesit is not tiportantto completelyestablish

concentrateon. In fact, it is unrealisticto try to& so becausethe concentrationsdo

not mean much of themselves,it is onlytheirrelationshipto other

biologicalaterial, (Thebody,fCr i!!stanc.-)that is Liport.%nt0

& lot of

with the

hhen dealingwith your kiger countereq!!ipiientit VJfilbe
rO

concentrationsjn t]

pointed out there.a
V(?

errcrs,the’~ is Ml-ficultywith the gec.aetryof t;hoset-up,the> are clifficu

aw-rlgteckiques. There are lots of L03:es. u~. of those defectsy~~ want t

take in ycm.1 etride,but becor~f~rniltirwith ths +;schrdquc.-itsprposes w.d the p.jnc

that governit in general.

1 wouldliketo have you Leave tkis course with the feelingthat thereis a 1

to be learnedyet, andthe~e certaidy is. you ~Y get t!lc@ression h thesatke~

weeksthat everything is known,and that is distinctlynot the case. We are at a front

that has hardlybeentouched,or hardlybeen explored. OJr equipmentis greatlyinpro~

OVer whatwe had beforethe w=, but it sti~ l~av~s a lot to & desfie~. @ of you

who have an inventiveframe of mind shouldcertainlygiveyourselvesthe opportunity cd...-

inventingimprovements.They are badlyneeded. The equi.pcentis too expensivefor wit

spreaduse, and medioalschoolsand

are not budgetedto operateon this

the marketis not saturatedyet. I

biology departmentsthat ~sethis equipmentordina:

level.’Personnelis very expensivetoo, ~rtly be

canst promiseyou all batterjobsthan you have m

but I am quite sureyou will be much more efficient,&fteryou havehad this training
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course,in your own Job at homeo lt is not unlikelythat a few of you wiJ3 be stim$bted

by this courseeo thatyou will

procedure. Some of you will be

tra~mn9w men andwomenin this

realiyread e lot and you will improveyour experimental

2131c to set up psngram u3ingthesetechniquesand will

field. There is a greatM& of trainedpersonnelboth

h the Ator~cEnerw Commissiontspro~am and in the universitiesprogramsas e whole,

and in industtry,ad crew peopleare badlyneeded. I ~i~h yOU ~OtS Of luck dur~ this

three=eeks. we have& god &roupto talk to YOU.

.



to the

W.il’orrda

atomic

~i~th the

curiculm, is

Pccple _t2ah-ied in this

all over’





“i-



~f p~c~oris (hjdrcgen)

has bean conclusively

The factthatthe



~.fi

# ‘i “’

Ldermce lx-?s
.



(2)

.,



~ C-K 1 i.,q:--l. .l

. . . . . . . . . . .

%e?lth-Physicgprogramin comection with the
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TN;HNIQUFS AT~ S~JD121SIN THE USE OF IODINE lJ&—.— .-. —— ———

- (Abstract cf a lecture delivered in s University UzterisionCourse at
U.C.L.A. on ‘:The Application of liucleer ?hyslcs to the Biological and Med-
ical Sciencesov)

.
,6
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2.0.lJse of Iodine 131
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Fizzstuse of an originaltechnique xtichhas openedthe way to a minutely

ch~mical ~ubst:zcespresentin rebtikly high concentrationsin theoriginaldroplet..



h?s also been empioyedby

,mdmoacid lysim, one of

otherreaclwrsin shudying

the essentialbuilding

.%mimrizin~the uses of the new technique Jr. Wk said:

(1) unknownor unexpected.coqlouwiacanbe detected5

(2) thcpositiononths~per~i~esa clue to .-!hat. these compounds might be

(3) ‘I’hetechniquepe rmitsamatciiing of unknown with knowncompounds

(1+)if the cx~poundvfail to .rwtch$Lhe filter,wperis of fireatassistance

~n r~vfrw an aszaypmccdure evolvings~cpsin purificationof the .,
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2*..Effectsci’Radiation(Dr.Del.kmy)

XIIphysical size the gene a;.preaches the dhmsic.ns of the viruses. The

only is each gonere-

thei~ chcrzcteristic

as that in a Livingorgani=m-is).ikelyto be fcrtke worsersikr than the better.

kktationsocc~rnzu-mlly~~tsome chzr+,cte~i=tica~.1~~iGw rate,and from causes

as yet lllkn’rkn.Ccsmicradiation has been suqxctcd, lat there is no ,ceodevidenceto

indicate that this is so. Laboratoryorgcaj:XSbred in regions t;hcrecomic rediatian

net show a m.itaticx’irate significantly different from that in

ir.regionsof lGw amcurlt.s ci’ cusuk ~adiationo



~hiCe the diariterof’ti!eg~rieis daosb cc.r-t.drrily beiwwn two and 10 millimicron

this means that a gene involves in the order of .i~ iz~l.lion or so Aoiw.

In term ci’ statistical.mch:;nicsf.hi.s mwll number clf atoms should exhibit a vex

(1) lfot~ication~variationsin the e:i.;r~~j~iOnof a characterdueto functiori:
./

yrocessin the org.mi.smor msp’nse tc the envj.rcnxnt.lWKV character of the orgax:iszn

gene detrermind or not,respondsdevelopzen.tal.lyto functiona:idto environment

(2) Genereccxnbinations-whichaccour.ti~rthemultitade of relativelyama~

c’:~~riicteristicsby meantof which we distinguishmembersof the sams speciesor of the
.

sme f;.milyfromeach otherO



r.,

Mutations--processesby which germinalmaterialchangesin sucha way that.

a~~ectj-ng i~e SSJW310CU.S or trait O

The cause or causes of nw.tation have lcng been a. puzzk~ fivestigations are far

from cmp].ete and ,manyquestiom are as yet umnm~erede LI the CW+XMSSiO~of wssible

causesof m;itation$it shouldbe clearthat hy causesof mutationw referalwaysto than

in mutation rate. Justas the investigator using a C@iger-=hXLer counter estimates

ra.dio,activityin termsof countsabovebackground, so tl.e gmsticiti measures mutation m

beta)ha”’.%keen studiedin a con-

‘%e tric;ifor the geneticistsis to find thosefew in a

There @robe no reasonabledoubtthat at lezst

io~izetion(fromradiation)and changeifienergylevels
,,,

the genes.
~..----

mini cm.

one, of the causesof mutationi:

resulting in a chemical change :

Other forms of radiant energy —IMra-viokt light and very high frequency rad
:*:~Ty~s: Ex.perimentationwith ultra-violetli~htis complicatedby reasonof”itssmall
penetrating power. Small but significantincreases
ccrnhave been demonstrated.

Veryhigh frequencyelectromagneticfidds
Significantchangesin the lethalmutationrate and
in Drcaophila2howevero

####

in mutationratesof Drosophilaand

have net been
other changes

Wcu
have

investigatede
been demonstrate
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2Q :is was expectedon the basisof !:ncw:ledgeof the life sbanof



It has been the

.May, in W!v’ direct WZ3yl CiM’i5gG

~~bjoct CA’mch co~t.rov~rsy ?zhcther or not local.radiatio]

heaopoietictissuecut.sidottlgEieM of radia$on. Local



.,. .



after

c%a:e h. any ef the bkod celltypes sl~ouldbe viewed with suepicionin individtia
chronic

in -mm. “(hataddiMoM
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Natureoperatesin such~ way that the probabilityof any one now Living

seeinghereditarycli;,nges~ilichmay have been inducedciurin~the akmic bcxnbexp109iOn8

in Japm is el~ostniio

so said we AlbertY. Bellamy,profesar of zcMlo~ ariddivisiom’1deen of

life sciencesin the University df California at Los Angeles} dining n talk given at

lJ.C.L.A,today (Fricisy,August1s) in a courseon the Applicationof NuclearPhysicsto

the Ecologicaland HedicalSciendes.

Variousdire ,~red.ictlonsthatmutationsinducedby radiationreleasedby the

kxmb detonationswoul~!~lterthe fleneticstructureof the Japsnesepopulation.mustbe

ccndiclereciin the lightof the essentialdata,saidBra Bellamy.

Ro cxxxstersh.=vebeenobservedas a rtsultof the explosionsand it is

%$$ th?%$ny e~ik.? Wfll be.lhighly i.mpra. The r.~:i~orityGf ~5ne mutations ii~t? recessive

,
what might happen Lmanygenerations latercould be a very ciifierentstory,saidDrs Bell’amye

%ile littledata permittingof soundinterpretationexistsconcerning

the gmetic effectsof radistionuponmans it is :ell known that the mutation rates in

laboratory pl”nts and animals are easily altered by exposing chromosomes ~mi.croscopic



cell U=iita which carryhereditary MZlt(3i-2t5‘ 1) Gr ~.erinCeUS suit.qble dssssof radiation

usuallyX-rayse Increasesof sev~-ir:~lthousandper cent are WIM3.O

indeed,s~~cenG availatle information permits anything like an accarate estkteem

fGr csn, he said~and ai+e not likel,@ to be

British sci.entistaha !~owevera estimated

one i-r,10!!sOOOO

of circumstances,!-r.Bella4~ assumeda

ca-nnoiitake M)(I Roentgenunits

calculationsbasedon M.daneqs

estimte for one in 1003000for.thenaturalmutationrate @ mane

The 2CE0mothers(ha~ of the 4$000 personsper squaremile)wouldhave

aMCP.gthem12 mole-determiriingchronosociescarryihga sexlinkedlethal~3aid MO

Bella,ny~ Half of the smm fromthese12 motherswo~ldreceivethismutatedchromowmc

and ;<:’ul.ddice There mw.ild be shout fivemmlesless per thpusandpopulation.

Increasesin visible recessives$basedon HaMone~s estimateof one in

100SCXX3wuld be increasedabout30 timesafter rqdiation, This gj.vesa mutationrate

of aboutthreein 10s000afterradiation$Dr. EMhmy daid.
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ll%is discussion will

and toxic olo~y seeking to

Thomas ~. Haley, Ph.D.
Chief of the Tharmacolo~--Toxicology Division
AtC)fii~ ~fisr~j’ ?hOJt3Ct

University of Californi8 at LOS AnFeles

concern itself prir~~rily :’~ith ph~rmacolo.gy

point out practica~ ~pplications or radio-

isotopes to problems in these fields. Hot all the isotop;-5ere useful

in such studies because of not only the lanpth of tirm involved in”the

study itself but ~Ilsothe short half-life of the required elm.ent and

the dif~ictilties encountered in or~cnic synthesis.

~ror~s ph~~~e~~~o~f.c~~ and toxicoIG~ieal vj.awpointmuch is known

desn:inatlon. In the course of’further studies on a.mphetar,ineexcretion

it VJOSfound that the dra: 1s quantitatively excreted by dogs poisoned

with either carbon-tetracllloride or nyd~*azine. This xni.@t indicate that
.



2..emoms r. I1511ey,Ph.D.

“!

cerned with

out by nsny

been used.

the fate of inorganic arsenic in the body have been cerried

investiytitors. ?30thnorml am? patl;oloCicnlanimals have

3ecen.tlycacodylic acid containing radio arsemic has become



Orgsnic arsenic CCIEpOUEdSit V,OUIGbe expected tht they would concen-

trate in glcbi.n cnd aci.d-ecetone s@luble he~i~ f’rcctions ,of’the blood

prcte!.ns. Fu.rther9 it ;.Ould be expected that skeletal muscle v~ould con-

piece via the

animal used in

studied is Carbcrsone (~-c~rbem~dopl~~er.yl~rsonicacid) because it has

proved especially e~fectlve In the cum of intestinal trichohonas infect-

ions in rats. Ouch a study uitqhtshed li~ht on the mechanism of action

of’ this potent a~loebicide.

JI toxicological study of the formation of ethereal sulfate would be

of .me2t practical importance beccuse this body dstaxlcation fiechanj.ma
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4’. ..Thomas J. Haley, Ph.D.

is the one enployed h the detoxication of phenols. The problem en-

tails much work because injected sulf’cte(HG2S04) Is readily cleered by
.,

the kidfieyand in~ested sulfate canrnotpass the intestinal menbranes to

any extent. In fact the l~tter property is Oiie of the reasons for the

35) ccult be administereduse of sulfetes as catlif+rtics.l<adicsulfur (~

as methianine or one of the other sulfur-containi~ amino acids. II

phenol could then be ~iven and the excretion of total and etkereal sul-

fate in the boc?ycould be definitely proven.

.1

., . .

.- -
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recent wcrk on the iodine metaimiism md the thyroid .@2.nd

‘l’hename of the course is “A~:plic~tion of itiuclearFhjrsi.cs!’

medical sciences at the University of G“.lifcrnia. I!c Wm.

using rsdiozcti’m iodine.

to the bicchetist &nd

discuss notdkle zdvmces

in Lbe kno’.xied~e of thyroidp~siclo.gyand j.cdir!e.metabolisrc which nave ‘been made in

recent years, usini; tt~is radi.cactive isotoy,e which is pro:uced :% tie Ator.ic Lnerfy

P..hd.ssi.on Lak.cratcry at CM .ki?,gejTemessee.

tind its rel~tion to the work of ot!-,erreseardl~rso ““’llYiritere~%ed!.~e ha5 ~eerl es;ecl=

in rtiking Cr&dniC compoundsCO.*& iIlln~ radj.c:cti~c iodine and is using these cmpounds

in the study cf the.trfate in the W&Wl ‘body. l:isstujics h~vc also bf:en coricerned

viith the ini”iuenceof physiologicalstate”upanthe accumul~iionsof radioactiveiodine

in the thyroid .glanland its incorporation i~itothe thyrcid hcrmonea

###
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Review o: the Use of Txwc.orsin the Z?,U$V of htnim’~cids

Y’
—- -——

Dr. DavidHowton,AEC f;TCMZCkWRGY PRCJECf,

U.C.L,k. .
.

fi-the o~d.~~archfor underst~iingof the ~steries of living or~anisms, the

stuiy of amino acidi md the prcteins which are synthesized frcm them is of prima~
.

i.m.partanw fcr this reason: whereas the carbohydratesand fats servechieflyas

sc’ul”cesGf mcrgy (released h their oxMatim by the organism), the proteins are

htiriiitetij inwolved in the ic$rl.cate processes res~nsible for the integrity of the

ors=.nis!~asa unit. J..s~lpport of this view it shouldbe s~wfficientto pointoutthat

‘-x synthesesand degradationswhichcompromiselifethe enzyzesessentialfor the comp-.

:12-Cal?.larSely protein in I?~turej and this is tc say nothingcf their important role

.-
eo:n~ositicm and mt:ans for dctermking

That biole~ists(usingthe term

a tcol is attestedby the ~ceedfigly

nut!..var~sics to the biologicaland

this difference.

i~l its brcadest aspectsj were awaitingjust such

rapid ~otih of the numberof applicationsof

medicalsciences. Despiteits reallygreat

:r:~;~,> t% fieldhas grownto a size difficulttc encompassin threeweeksof courses;

rnd in cm~ hcvr I cannothope to covercompletelythe many instancesalreadyin the

-p~bj.i~i:cc?literat~reon the metabolismof the amino acids.
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2.0.f”mlirloAcids

1 can only hope to acquaint you with some of the thingswhich

me ‘beiri&done a!?d~the tectmiques used in dciqj them.

Some of thethings I skl.i cay abut t!leteckLiques of tracer

havebeen done and

studies in amino

acid cxtabolisr! have ‘.rGZyprobably been covered$ at leastto saneextentsin previous

kctures in tkis CGWSSS but consideririg the host of material which you are given to

ahxmb. sme repetitioncan certaixilynot be amiss..

So tb.sfollwing remarks apply to isotcpe !MAolism studies in general:

The basicassuqtion in such studiesis thetthe organismcannotdistinguish

appreciably between isotopes;this is esseritiaij.ytrue for all but the isotopesof

Taggedmizterialsingestedby the crgcm.,,““n~:iillnaturally be subject to considerable

dilution and the isolation of t%e jnettibolit.esof these ms-terials may not be quantitative

q, :!.ny.T:2EK13;in s5tt~..Ilgup the exyer-iment$ c~,rcfd. consideration must be given to the

dilution factcr$ isolation efficimcy~ half-life and emmission energy of tag (if radio-

zctivc)j and isotopic ~otency of the ingo.+ed ,material whose fate in the organism is

to be studied.



Carefulconsi.deraticnmust also be givento the labilityof the traceratomin the

or~~nicc~lei~calstructA”zwit is to help in tracingthrou~hthe 6r@nism. !i’illthe tag

stzywith the structure whose ,mekabdic fate is of interest} or will it be exchanged with

other materials and be lGst in the great pOOi of

inierest;ng in Me:mselyes but in otherinstanc%s

failureof the experiment.

fietabolites?such

may wsil determine

exchanges are often

the successor

AS experimentsdcaliz~g with simple, readily-avaiiabletag~edmaterials(s’uchas

cdmn dioxide and the rni.nerals) become exhausted or lead to more complex questions, the

st.~dmt of the metabolism of tagged materials must cow to rely more and more on the

in-awity of the synthetic or:a,nic chcsnistc He must not Gnly be able to place the tagging:.>

~to~,in a desired anoiuncr:~ilroc~l.ij~-~.:.-19:*xArosition in the cGm:xwnd, but he must also “

Wlcl-’lstep,

to the end

fed to the organj.s~m; althsugh &his technique may give results unobtainable

is wastefulof taggedmaterialsand my leadto abnormalresults.

attwk is oilthe complexityof the or~nis,mby employing slices or

hcm~ge~~stesof a specifictissue;such stuaicsmay givevery valuableinformation,but it

is diflicultto ~ustif’ya quantitativetranslation of the resultsto the situationin the

intactmir!!l;here too, a negiitivcresultis in doubt bec~useCf the abnormalconditions
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4. .Anino Acids

and

yet ncwr exist at any c m time in Wl;j tlut very minute quantities, excessiveamountsof

~~lc}~i~i~er.Wdj.ateS beilii, rtetabolize:? by other paths. Frotile,ns posed by a situation of

this kind can be met by using known pnectzrsors of greater stabilitywith respect to

tr.msformeiions of no interest in the partied-m aperiinf=ta

These fo~sgoingpointswill lxlillustratedby examplesfr~ the Mteratu= (~o~k

of Scho5n111eimerJRittecbergsDu Vignesd$F@vsook$and @?er9)0

The ~er~irderof ths kour will ‘bedevotedto a presentationand discussionof

Gtherpv.biishei~i~rl:znd d work ‘beiagd.me by groupsat the CaliforniaIn.tiitateof

T’53hrlol~~,i2.lL&rat@j the extreme utilityof isatcps in the studyof the metabolism

of a,virioGcids.

DavidR. Howton~

#





the

the

the

be the caaeuntilthe exact

The radioisotopesofl’crhlmostunlimitedop;mrtmit:’

positio~? of these new

for the devel~~ment of

zex diugnostj.c procedures and the improvement of ciderdia~~csticpm,cedures. ihch

mon%hfindsnew and importantapplicationsin this field. ~’rom thesethe individual

pati.evtwill gainmuoh benefitand n-mymedicalFroblemswi;l be r,crequicklyand

acccrateQ solved.

~t is h tlm field of medical research where the kenefits which may be achieved , ,



benefits to ~bsso gainedmay, on the mrface$ not be so obvious, they are none the

less”ic:l..“:’,,~>~”dy OW klxxyledge of the“~e~~bo~i~“of‘tieth~id glad and-it~-;“ ‘~
,.”.,..-.’....---- ..-. .: :.abnc?,mlities ‘b&s be~n- greatly increasd, and dia@06t”ic” procedure”~have been i@rovd. !

,..
... ___ .... . <

~H?dy hpoti.t studies-onthe volume,-~f~~e bl~~g’”’~n.the~~~V~OrOf r~”-~l&@ ~ells
-. .

.- arid on the patency of peripheral blood vessel-sare making ~ss$ble more accurate ~dic~’

dia~:osis. ;fho.can foretell’ the benefits to be obtained from radioisoto~ studies ‘in“.
-.

phosFhoruss -’p@assim and calcim metabo~sm?
@ what--may“be~eam-cd”:.withrelation

.. .J:-

*:
..-. ‘.‘to the behavior of “zinc &Qin within the body? Or” what may be learned about bacteria

--

aj?dvirusesin the body or in re~ard to the-ti~un~chefistw of the huti b+? ti

kshavior of Iwrmones s drugs et cctsra tag+md with radioisotopes? Or to what extent

com~lieztedprobl.eusof metabolism may be solved?
It is net an o~erstatenlent to

Lhat progress can be e-qwct.id t-obe rapid aridcm a wide front as greater use is

!.-

___

. .

. .

md.e in medicaland bialcgiczl research when this ne~;tool is appliedin attemptsto

~-l-Qd >e 5UC11problelz.sa Each c,! th!? units I kve des,zribsd is set up to eugage in some

~ha~ecf ~hiS hpCW@TT~ yi~~-koIn eech thereis a capableqciaitificand technical

Stzfi’,:’:eilequippedwith the requiredtraining and backg~und and provided with the

fiicdcTn eq~ip.mant and facilit~es needed to do this work$
to do it wisely and with safety

tc all ccncem-de

Althou$J this-program wi~hin the Veterans AdministraiiVrihas be~n in effect
.. ., .— .. ,.oi?dyone year,:ithas &lready besn~>~rw.tital.ti d-r&ing”to”th6 m&!ical staffs of

—
.. _.,_.. . . . 4.,—the V&eran5 A&hitiiationA60 spitals some of”~~ie “ve~~ bes~-&~~&l ~n in this

. ... . . .- ., .— -.~ ‘>a~ntr~-● It has already played a si~nificht””roiein ass~ringto the veteranpatient_
—

,. .:..-..%cny-czfthemedicaladvmt=ges of ~---atoficerum ,.* ..., :.,-’---,.... .... ~ .,, . ...:~~.-,,, ,,. ,— ..—.,-4;..,, -L,. . .,.... . —.. ...... ...... ->,:.: ......,’.. ,...-.....— .-.—
. . ..
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