i3, BEST COPY AVAILABLE - F
.‘N ’ FO s
" : -
UNIVERSITY OF CALIFORNIA

A0S

ATOMIC ENERGY PROJECT

POST OFFICE BOX 31 .
BEVERLY HILLS, CALIFORNIA September 7, 1948

Dr. Lauren Donaldson
School of Fisheries
University of Washington
Seattle 5, Washington

Dear Dr. Donaldson:

Transmitted herewith for your files is
a copy of Dr. Stafford L. Warren's opening remarks
at the courses recently offered by the Extension
Division, University of California at Los Angeles.
In addition, there is a copy of each of the press
releases submitted by the Public Information Branch,
University of California at Los Angeles, to the mem—
bers of the press in attendance.

Sincerely yours,

——
Robert J. BuetW%

Prin. Admin. Asst.
"RJB:m :
encls,

BEST copy AVAILABLE



1

. Opening Speech by Stafford L. Varren, M.D.

oosThe Course in The Applic-tion cf Nuclear Physics to the Biolegical
and Medical Sciences convened on August 2, 1948 at 9:30 A.M, in the Chemistry
Building, University of Califcrnia at Los ingeles, "estwood; California...

DR. S. J. VCINBERG: Members of this class, it my pleasure to wele

come you and introduce the general chairman for the course. It is not very often

. that the University has had the pleasure cf piaying host to a group as specialized

and select as this éne, coming as yov do from the Vetrans Administration, the
Armed Forces, the universities, th: State and civic groups, Public Health Dépaft—
ments, and also the ranks of radiologists. ‘.e hope to repeat she courss or a
qodification'of it every second year.

There is one piece of information you don't have. The last lecture
will be giveﬂ?ﬁ recent Nobel prize winner, Dr. Carl ‘nderson of the California
Institute of Technology who will discuss cesmic rays and the application of these
rays in the matter of this courss.

’ Tqually distinguished iﬁ the field of biophvsics is the General Chairman
of this course, Nr. Stafford L. “Varren, Dean pf the Medical School, University of

California, Los Angeles , of wicm most of you have heard. he is also & professor

of biophysies of this institution. Jr. "arren.

DR. STAFFORP L. VARLEN: It gives me great pleasure to welcome you here
for many reasons, not the least of which is the ract that this is in a way the
first course given by the faculty of the non-existant medical school, plus a lot
of importgda%glento This important talent is the little brass" of this course,
and the ;55£ca1 school talent is th- woeking group; There are a lot of reasons
for this course that you'érobebly all know individually since there is a wide
variety of representation here as Dr. héinberg pointed out, There are two
fundamental reasons for this course being giventhis summer. One ofcoumse is the
desire of the University of California to tzke its place with other universities
in extending the knowledge, information and usefulness of radioactive isotopes

techniques throughout the country, and it is hoped that a goodly number of you

will return to your institutions and act there as a small focus to spread the
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information and the techniques which you learn hers. The second one is the ever
present worry about the future conflict in which contamination by radioactive materials
will be a major problem for all technical and professional men.

As physicians and technical men, groups such as this will have to be the
backbone of any défensive or prctective organizations that are set up. It is not
unlikely that Dr. Bryan will discues the contamination aspecis of the laboratory
problem very extensively when &ou come to deal with the active radioactive materials
later on in the course

T would like to make & {ew remarks about the application of nuclear physics
to medicine and biology, particularly emphasizing the dynamic aspects of biological
phenarena, Perhaps I.am sensitized to this a bit because recently I have been argu-
ing with the physicists 2 great deal. The physicist, cherist agd engineer, when they
are dealing with experimentsl programs, think in terms of a very small percentage of
error, because they con deal in jeneral with rather fixed conditions ond situations—we
and by making two or three measurements and then using a lot of mathematics they can
come out with an answer which has a chance at least of being quite precise., In bio-
logical problers you are dealing with 2 dynamic system which is continually changing.
Of course the physicist is also‘.to a certain extent, but not just in this same way.
In dealing with biological problems'you have to bring a little different point of view
to bear upon the experimental obsezvations cr the factuzl observations. In this same
regard we have the greatest misconceptions today in toth the national and international
picture where medical and biclogical laymen attempt to apply static and precise explana-
tions to phenamena occurring in large areas of contamination. You cannot just say you
are going to have so many microcuries or curies of contazinating material spread in

such and such an area uniformly. There is no such thing as uniformity on a large
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scale, nor is there uniformity in the disiribution of these materials in the
animal,vand in the plant, or in the stream, or on the ground, or in the air,

T have discussed this a little because you will be dealing with some animals

and same plant materials; and you may be struck with the fact that your in-
formation is not comparable to that of your neighbor because you are using two
different animals. That is why so much.of the distribution dsta is plotted on the
besis of percentage. The body is very much like an engine going at a moder-

ate rate of speed, and you have to pick off your sampling while the engine is

working because the biological precesses are working and you cen't stop them.

If you stop them you get an abinormal result. The problem is always to obtain
your date without your method of sampling causing distortions. Of course by
eriment you do change the situation from time to time in order to bring out
certain deviations which give you a clue or might give you a clue to what the
normal phrsiology is. Noﬁ;>th;; concept cf the non-static position of biological
mate;ials is a little bit new to biolozists in general, although many will not

admit that it has crept upon them from the period of the first use of isotopes.

Those of you who know much about the field know that before the war, a good

deal of work was being done with isotopes, and a great deal of confusion resulted.
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This was due to the fact Lhat brevious work with ordinary conventional laboratory
procedurss had built up evidence of which was interpreted upen siatic conditions, Tcints
of reference were few and tased on long time intervals. «ith the advent of radiocactive
ieotope multiple saxples could be done with greet ease and considerable accuracy. 'ide-
?

spread ccmparison of organ contents could be inside. As a good illustration let's take ¢

~—

sodium bazlance in the body. For a lcong time there was considerzble mystery as to what
haprened to the sodium chloride, You can make measurements of scdium chloride in the
plasm2 of the humsn or of ine dog or cther animels and you find that it fluctuates from
meaent to moment, from hour-to hour, and from day to day. I¢ took a long time to realize
that there were tides in the bleed and in the interstitisl tissue and in the storehouses
of the hody which reflected the status of the fluid bslsuce in the body and the needs,
Under great demand such as sxcecsive sweatiné the eodium chleride conld be pulled out

25 gnd tint racic-sodium located in ecne of the hither to cverlooked store-
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hiousss, namoly the btone. The bene earries abeut twenty per cent of the salt resident
in the bedy. That changed the conceri of the availability of iLhe bone to store things

ed from tiusc to time. The bone was ordinarily thought of as a fixed
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structure mainly designed for weight bearing. It was wnown te fix certzin poisonous

*

metels but they were there tc stay. The bone is a great sponge for some substances., Ib
is a csleium appetite mineral with = wide moleculsr lattice work. In that lattice work
zan be stored eaéily——stored and remcvad——substences which are used in the day to day
zetivity of the body. If you don’t have this dynamic concept of change then the findings
whiech you will obtain in the use’or isotope techniques will be entirely unexplainasble

or cenfusing. How many samples-=hew many roints—do you reed to fix a relationship. Thsat
is @ very difficult probiem and cun only be settled by a proper statistical approach. You
might need as many as 100 pcints, or you might need only five o%ten. There has been a
great deal of useful work done up to now with isotopes in which trends have beén in-
dicsted froa experiments carried out with thuree to four anelyses; at a point on time

interval,
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After the injection or the introduction of the isotope into the biological matter. ) It
ie obvious that a good deal of that earlier work will have to-be done over, but it was
satisfactory at the time since it did show a trend. This was a necessary device to get
irformation guickly during the war. It cut down the number of enimels that were used tc
give a particular point, saving becth time and meterials. .

Somebody will have to do the hard routine unexciting work of'going over a great
deal of that earlier data and doing it on a large enough scale to fix mofe of these poir
than we are able to fix now. In some cases it is not important to completely establish
concentration. In fact, it is unrealistic to try tod so because the concentrations.do
not mean much of themselves, it is only their relctionship to other concentrations in ti
bioclogical material, (The bedy, for instance--) that is important.

When dealing with your Geiger counter equinment it will be pointed out there &
& lot of errcrs, theE;’is difficulty with the geczetry of the.set—up, thé;; are difficu
with the asihing technigues. Thers zre lots of lozzes. All of those defects you want ¢
take in yowr stride, but becoms femiliar with the fuchniquo-~its purposes znd the princ
that govern it in generzl.

I would like to have you leave this course withe the feeling tﬁat there is a 1
to be learned yet, and there certainly is. You may get the impression in these three
weeks that everything is known, snd that is distinctly not the case., We are zt a front
that has hardly been tduched, or hardly been explored. OQCur ecuipment is greatly improt
over what we had before the war, but it stiil leaves a lot to be desired. Any of you

who have an inventive fraﬁe qgﬂmind should certainly give yourselves the oppo:tunity of
inventing improvements. Tﬁey are badly needed. The equiprment is too expensive for wic
spread use, and medical schools and bioclogy debartments that sse this eqpipment ordina:
are not budgeted to operate on this level. Personnel is very expensive too, partly be
the market is not saturated yet. I can't promise you all hetter jobs then you have no:

but I am quite sure you will be much more efficient, after you have had this tralining
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course, in your own Job at home. It is not unlikely that a few of you will be stimulated
by this course eo that you will realiy read a lot and you will improve your experimentel
procedure. Some of you will be zblc to set up programs using these techniques and will
train new men and women in this field, There is a great lack of trained personnel both
in the Atomic Energy Comuission's program and in the universities' programs as & whole,
and in industry, and ci'ew psople are badly needed. I wish you lots of luck during this

three weeks. We have a good group to talk to you,
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GASSEN

As the resuld of inrenious eperimentation and clever theorizing, it has been

..

incontrovertibly dsmonclrated thit slors cons ist of 2 very swell zlectrically rositive

R

*ARgR

guclel surrownded by s definite patiarn 27 eleclrically negativs chorge composed of

<

’. Y . A . - - s> L -
éﬁﬁiectrons. For mony veers it was thought that the nuelei consisied cf protons (hydrogen)

Wi

nucled) and elestrons, bub with the discovery of neutrons in 1922 it hss becn conclusively
preved that the atomic nuclewns is cenposed of protons and neutroins. The fact that the
neled scen 4o qégct slectrons in the sc—called process of beta cacay has been tentatively
exrlained by & process involving corcepts not an #37 casy te describe to ths »minitiated.
This erplenaticn recuires a mossless, or almost maocsless, particlo shich has been called

a "aeulrinu't, er7 recently the apmarent =jsctlion of "mesonsth (heawy'electxcns) has

beon cbserved. This brings us te the frigs of the Czep unknown, at whidh polnt we ndght

raariatolr seks hove we finclly Indivisibiliny or (il the processz continue?

AechohiediF Share soom %o ko too munythedsmental® poriicles.

Tan3Lolie eariy cind ol the Doul wor dhe smeosusidble presercies of atomic nuclel,
exeapt Loy Lhear pass and ocoritive chorez, vere ver, soall and Aifficult Yo ascertaine
LEotromandius aupenss, roloiively wonllocneonts of  netartily relicuctive subslonces
seol fooredivm covll ho ecounsonbrstel ond <tdndc snecdey of differ awd nuclsor nessus
(Lentores) owuld bz zepavaleds

!

This zitwition wos madically chonged Ly the dizocvery thab certain nuelel covid
abaosh paitrons ard break up into othar nuelel and neﬁtruns. It vms cuickliy showm that
re than one ncubron could be obtzined from the "fission" started by one neutron. This
ope~-¢ up the tremendous possi?ility’éf the tchain reaaction' vhich has become a reality
In ruclear “pilest ond nuclear atomic tozhs. Nuclesr phrsies suddealy emerged from ths

study of small affects Lo 2 big industry with miny applicaticnms to medicine end blology

v

seme of which are desceribed by my collcagres in this series of lectures.

In my following lectu:e detel 3 of the preceases of emiszion of alpha, beta

ard pamme reys wiil be described. A deserijpticn ol the prinziple of operation of

.e2ting snd measuring devices will olse be fivene
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BEALTH PROIECTICN AND SAFT 5T IV THE

HANDLTNG OF RADIOACTIVE DAT: ZRTALS
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The Sovelopment of the itomde Dol has resulfed in the .mking available
of ralatively larzs quantiltics The use of Lhese icotcpes
13 rapidly veccming widespread and thsy have becoms ons of the most valuable touls to
edlcine and biological sclencess

nezsefadicective nateriale dolinite health protectlon

sken to prevent the longiire high radiosctive contamination

tagt, 2 nevly speaielized
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Jurrently wiith pere und more

and thelr radlozetive *'x‘ﬁducts an?d byrrecu

The two rein requirarente of all persons wonliing vith radiczctive motsrials zred
(1) Ths% no cne shall be exposed to penstrciing redicticn abteve the tclerance

« The 4clerancz level has been bassd apon the sccuwvleied dabte and
expericncasaf, reciologiets and medical mes,
"'J} Elsie |
¢ been =34 at 0.4 ram{rvecntgen esuivalent man)
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Fer 2L heur perdod. This level of irredicticn accoading to avallable
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(2)

1ividual during a large {raction
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inTormation oon be tolerated by tho averags

lifetime vithout 2ny injurious effects,

The mosl offective protecting from thicse penetrating radiations is

distance frex the source, However, in cases where lhe distance becomes
srezter then the handling technigues zllow, then massive shielding and
> ) 3

erote control of handling Gevices ars usede

s

The other maiu rejuirement is that radiocactive contar:ination must be

cortrolled so that there is no upwanted mipration of radiocactivaty into

L)

pleces where it mey harm perzons (i.2. by accidental or uniknovn ingestion,

inhialstion » irradiatich) or where it mey harm exgerimental work or product:
» J Sl

»lueys sscocirted with matter, the prevention

Sinee radicactivity is
of centondir tion Locomos 2 pooblen of ratericl control, However, this

Lol on differs fron the noraal problens of rmaterial control in thet the

. : 2 n - I T Pl 2 - . 3
srvante of Loilsl oans rongs Adoineard ho g ll frectlons of o micro-microgmn
f Fa - P 218 A .

Ve ZIsilon 07 2 DALLILON RO Lonunl of a F“;ﬁ)o

T, . o -~ L - - = a— . 2 .-
Tusn 2ontrel of these stbhmicrosnepic ond dnvisitle quantities of

Lactericlozy and toxicciogy

A} 5. -~
ISP RITER e )

-3 - ~tpe i) S ~ g S . - K N -
e Uougvir, vnldike ffecllous or polstncus moterliaels, recicachive
R A S A 1 ~iy b s o R 2 T - >
oo tamin Sian mpst be cantadled hentuse St ocamnot bz killed or neuiralizod.

The roduciion of ony yrdflocciive contriline Lion dopsnds upon the hslfelife

.
or 3ls comnlate removal,

[w]
)
ct
[
5
cr
1]
4
(AN
(@]
4
-
[y
ﬁ
4]
(29
L4
ol
¢
X
Q
¢t
i

e naterinls scems, al the

The problem of disposal of radfosctive wast
outszt, to the individuel working with relatively smell amounts of these
materisis as » minor fcctor compared Lo his immedielc general rescarci
Nevoriheless, when the sum totel of all the radioisotopes used
in the entire country is considered, the amount becores large and the in-
diveriminate digpazal cver the years mey result in serious contamination

of wat.r shodse The disposal prcbzlm has been recognized for its
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eotentinlities, Speeiliv rvles govarning this ;ﬁfése are included 57

in a1l hezlth and asfety regulations on the handling ¢ radioactive

The succase of the Healih-Physics program in connection with the
recent handling of hupe amounts cf radiocactive materials can be measured
in the no roedioaticn-—injury record of the Marhatten Project and in the
succesaful resulis and conclusions of the various res:arch problems on
tra. projecto.

There is one aspect of Health-Physics that is not pleasent to think

abcut and that concerns the preblems vwhich would aricse in case of an atomic

Soubing ir eny future ware The heaithephysicist would be the logical

person to regulate the health protecticn of the rescus teams, the
strtiying of eontamin tied areas or eqpdpmeat and the monitoring of the

mzlabilitatlion progrem. He would slso zesist and cocperats wiih the

wirne2l services in chocking the radienctive contamineticn of vietims

The futurs appliceticns and succesz of tris new £i2ld of science are

¥3L te be ully reslized. e hame stsried e new era with the development
ol the Alon 2orke. The dungers of radioactiviby are cummulative end the

2y bz Iar reachings lowever, if the use of t ese radjoactive
sotones doez involive the moat hazardous potentials, they still can be
ugeC safely in all fields of endeuvor for the benefit of the entire
raceo It thersfore becomes the moral obligaiion of each individual
or crirsnization working'wiih radiqactive materials to fuifill all the
regulations and rzeccommendstions of the health-physicist for thelir own
immedizte hicalth protection and for the general gcod of all mankind.

L. B - Silverman 7-28.108
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TroTensor of 2sdlology

Cehiool, of Laficine

Univercity of Californi ¢t Los Afdgelss
Avetrset of lecture before University V.C.LoA. in
"Tie Application of nuClEHI Itysics to 2CGical Celences

L J

The different types of rediation of beth prectiesl orl tiicoretical
conaicder={tion will he @iscussed, with o briaf Jescription > the origin,
rhysical chzracteristics zné lonizine propsrtiess of easch.

Sracitic ilonization refers Lo the r¢lotive rurter of lons produced
rp2r unit lensch ©f troct when raeclation interrects with rz tter. Biclogics
rescticon svboiguzad Lo 2xrcsure to rodiziion is o result ¢f ionization.
Diniosionl Sorare pmy o of may ot saralliel the fe.ice of ionizasticn, and
the Drtols o walell Lollusnce the desree of fonlzotione, ns o ell as vhet is
tesnt Ly ths relstive terpm "rediation seansitivisy” w1l b Jescribed.

A1 livings tissus own ve injured Ly iodintion o) suflficlent intensity
and¢ totzl desare. {Infeed, Lizrt subeobt nize such os placs 328 éilamonds
ﬁ?nvbe zltere? by rulfistion.) Injury pay te roniizzie? asw o result of
sithies zoute or chronle rodistion, snd ol leceal or toizl hody exposure.,

L:moge 1o tissue probatly cceurs in twe vweys: (1.) dirsct action of

r#élation per ze con the functloning rell or ocuigsa

~

(.J

the ce$l or orgsn by

environrment.
Dipcet zetion effects are:
(1} dumage done to cell rembranes by csusing cha

nves in the permeabile
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2.00efTects of eclistion

{2) a breskdown of protein into smzll molecules, ceusling chaneges

within cytoplasm which mey =2ltsr the osmotic precs.e of cells,

e, which ray be brught atout by sup-

2

(3) mitotiec mechanism donag

B

pression of complete interyaption of cell division; by the bresking of

o

chromosomes; or by definite injury to the genes.

Indirsct radiation sction brings sbout changes in the activity of
cells by virtue of chanzes in cell environment, such as enzynatic inhibi-

tion ané interference with circulation.

Biclonsicsl effects of zcute total btody radietica end of chronie
tohal bedy radistion, vith respect to the difference in the mechanlsm of

these tvwo kinds of radistlion

-
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THERAPEUTIC APPLICATION OF RADIATION

Anérew . Dowdy, M. Do

Frolessor oY Ledlolog

School ¢f tecieline

Universivy of California at Los Angelss

(Abstract Oof lacture before University sztension course st U.C.L.A. in

')

"The Appllcstion of Nuclear Fhysiecs to the Biolcplcal and Medical Sclences"..

The selection of rediamticn f£or therspeutic use depends upon:
{1) <the avallebillity of material (redietion;

(2} +the experience and expertness of the Imdividuz) sdministering the

{3) the type and character of the disesse t¢ te treated,

In seneral, the biolcglesl resulis from @I rflerenv kinds of radiation
ere 4he z-me 17 certein @irTferences in physical characteristics are teken
into corallorotion.e {To illustrele:r one ﬁaulﬁ herdly use a snotsun to
ahcold g 71y off a wall when 2 £ly swatter weulc 8o, By the same token,
cwindine effeciivaely deronstretes s relectivity for thyrold,

radiestion.

c,‘)‘
':-b
( ]
m
o’
Q
[
[

thzes 1z no need to treat cancer of the thyroid

T4 ghould be stated, howsver, that redio-=zztive icdirpe is epplicable as a
therateutic gpent in onl:y a relstively smell percentzpe of thyroid cancers, )

iy among the laity,

(o))
o
o}

[}

]

fiad

"_l-

Co

<

-t

O

3

While it is nct generslly recognized

ion therupy is used for other then malign:ncices. The radiation

radiction
reatment of ivmphoid hyperplesies in the posterior nascpherynxz, a condi-

ion which mey cause nuch of the deafness amcng cililéren, 1s a case in
point. Tie overgrowith of lymphoid tissues which blocks the cpening of the
ifun tube and impairs heering can be destroyed by localized treate
ment.with minute guantities of beta rediesticr. In epproximstely 80% of
the cases 80 treated, one treetment proved erfectlic,

Tt is ths oplnion of this lscturer that radisticn itself is not the

ernower 0 the cancer problem, nor will the grestest mdvantage of radio-
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Dowdy == Therapeutic Appilesiicns of daflatlion {(Con

isotopes be derived from thelr present thersvettiec wpplication as such,

aather doesn 1t seem that the

important though this spplicavion is,

greatest sdvantase of racdio-isotopes will cors from thelr use as a ree

search tocl in pushing back the frontiers of science. Their psrticular

vhysiologr.

ot

applicstion in biolegy is in Furthering the study of cel

As concerrns rediation, it is the ercunt of radiglicn sbsorbed by
jonization which produces biclogical recctions. rediciion energy ls abe

sorbed 1n the tissues by the process of fosizsticn., Tue exget steps in

the physico=-chemical changes resulting from these lonizetions are not
Xncwho

frotlems yst tc be sclved in the ves of coanrsllcd pucleeT energy
ars:

(1) development of a proctiesi clinlosl methzd I Zetecting biolog
lieel cnances resulting from erncoure oo nivute onsupis of radistlon.

{2} selechive 2lteraticr of %imesus zoaslitiviiy to various wypes of
rgdistion.

{3} protesticn of tlssuc epalast tho deleterioun elrects of radle
2110,

(L) finding & therapcuiic meecurs %o amelioviie Jomaze end hasten

recocvery once demage hes ensuzé f{ron radiy
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(ECHNIQUES AND STUDIES IN THE USE OF IODINE 131

Dr, Aobert Flnk, Research BLO hemist, Birming-
hem V.A. Hospital ané Asscclete Clinieal Pro-
fessor of FPhysiclogical Chemistry, School of
Vedlcine, University of Califorria at Los Angele:

ure delivered in & Univercsity IZztension Course at

(Abﬂtracf cf a 5
plicetion of lucleer Physics to the Blologiecal and lkied-

le
U.C.L.A. On “The 4
ical Scicnces,"]

“Oc‘f'

The metabolicm of iodine has been the subjsct of & large smount of

research during the two cdecades since the thyrold gland was shovwn to con-

centrate icdine to & very marked degres as ccoppared with cther tissues,

recaived a tremendous Inmpeftus when radlinactive iodine became

zrs sgo end mafe it possible

to stuly the razte of icdine essinmilatliocn by the thyroid under normpal cone

L Eio--a In spite of the 1ntsensive work con the prollen, hotever, a great
3 . - w .

ds&l raanlinsg o Ueo lenrnzd about howss the thyroid coptures iodine from

- ~ T 3--° o
S ooy s IWLELOLIC DoUY,
o P S R - .- T R T T O T A . 2 a
Sime recently dencioncd chromntocraphlc tschnd THe e 500w promisc Q01
L TR U Lo e S I SR SN » e * U P s
telng (he Totis reculred Tor the Job o #11ling La nush of “he miesing

e tracer techniques have bzen used in conjunction with
filter paper ashromantography, & procedwe in which & tiny dreplet of body

r paper it split into

fluicd cor tissue extract plaeed on a shect of Tilte
Its individusl chemicel o nkoncn > by a 1icguld wrich creeps down the pdper

2nd carries the chemical substances present in the cririnel droplet along

at different rates. Spreying the paper with z suitchle cclor reagent

then eiven & chromato m showlng colcred spots correcpending to the posi-

tion Yeksn by the chemical substances present in the droplet 1n relatively

high concsntration. If radlozctive substences are present, nowever, pre-



2.0.Use of Iodinz 131

purine a radlocubograph of the chromatocram by placins the paper egainst
phactoerephic f£ilm in o dark room will show the positions of the radio-
ective compouncs even though the actusl smounts present would have to be
ed@ a thousan? or even a millionfold in order to be seen Or velghed
tudied by ordinary chemicel techniques.

By conventional chemiéal stuéies, even with radioiodine, the lodine
of the thyroid have teer separast=d into only three

centelining subtstences

1. Inoreanic iodide (such as thst in lodized table salt).
A 1ubility characteristics similar to those of

cding two iodine ntoms Lo a molecule to

3, A fraction wish solubility like that ol thyrcoxine, the subslance

Seliewsd to Be either the thyroil hormone i1tself or en essential part of
13th iod‘ne-conteining portion of asnother dliodctyrosine molecule, end

when the thyroids of rats injected with raciciodine were studled by
“chromsutograms®, 1.2, redlosuitographs of cihrometograms, s described
above, redlosctive spoun were found et the positions teken by pure inor-
*anic iodide, dliodotvrnsine and thyroxine, but in eddition there were a
1

radloactive compounds. The most Intensely

jo 7]

.e8 0 Unexpsele
radioactive of these unoxvectad spots hes deen tentatively identified as
ronoladotyrociae sirce 15 zoineldes exactly in position end shape with

the colored srou obtained when e relatively lerge amount (i.e. a few

(Thvroxlde 1s nede up of & diiodotyrosine molecule combined

R
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williontlis of o grewm) 27 rpoaoloddiyrosiso is :8ded to the original drop-
let of thyrold csxtract., Some ¢f “ba oth:rs sre in approximately the
positions which one mipht expect 1o be ozcupizd by compounds similar to
thyrozine but conteining one, two or tarz: jcline etems., It would ap-

paay then, that s relatively simpie new ft:¢hitique has orened the way to
» b 1

The sare Uachulgue has bteen used in a1 preliminary fashion for s
gtudy of the stsps n the fernstion of svzer “rom redlioective carbon di-

oxide in plants {phciosyntlaesic), and a ixilar preocedure hes been used

- -2 T er~ S .. - P - ~ e~ -
mine 2234 lysive, Ths latter study eles Ceronobrsiled the presence in
P L R, - - 2 -~
e evimal btedy of an cminc gc’d whtch htd ercazred Zetoction by conven-

A oelesely £llied procedure which sppsara to show prorise employs

2 CoLOor 1 2ar4nts, for ¢ztecting the pre-

<

«
ot
b-‘
;7

~Cipcetive reasents, rather
tents of none=raflicsctive compounds In the fiiter psper chrometogren.
Pavelornent of such s procedure, by makinrg ressibhle the éetection or

zven the curats delerminatiocn of substrnccs prasent in fantastically

v
[¢)

low concentraticas in urlne, blood or otler “luids, might well lead to

vzluztls applicaiicus in cl;nical dlagncsis.
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First use of an original technique +which has opened the way to a minutely
cdetoiled snslysis of the steps by which the thyroid gland ranufactures the secretion
which cantrols the rele of body funstion was doscribed today by Dre Roberb Firk,
resgearch bllchemist, Birmingham V.A. Hocpitel and associate ciinical professor of
shysiological chemistry in the U.C.L.A. School of ledicine,

Dr. Fink, member of a husband and wife research teoam, discussed the new work
in a talk given in a University xlension course at U.C.L.Ae oin “The Application of
Nuclear Physzics to the Biological and Medical Sciences.®™ He swanarized results of

escarch performed in collaboration with his wife, Dr. Kathryn F, Fink, assistant

~

clinizal cgrofoucor of blophysics in the U.C.L.A. Schoel of Medicina.

TeC ?.cently developed madical rsescarch tocles were ccombined by the Finks
to nroducs Lhs ramariaebly simple and ssnsitive naw method for studying thyroid activity.
Sndisnziive isotepe tracsr Ltzchniques wers dsed in corjuncticen with what
Dr. Fink :23lsd "Iilter joperthreomatogriphy,” a sort of blot tesht cevised «n 1944 by
a british rescarcher for the purposs of detecting different chenicol components of a
suhslancs oy mecns of thelr differsnt dogrees of soludbility.
N

In this pgPcedure, said Dr, Fink, a tiny drop of bedy fluid or tigsue extract

4 . 7 s PP N N -~y N 2
tap papger or cpoclal Dlatiing pouir. A

is pl.csd on 2 sheet of fil

applied %o the filter

el

aper in such a manner that il ‘crecps down" the pmper like spillied
ickc wetting & hictier. The creepinz liguid meets the original droplet of test ma aterial
and csrrige the chemical substances oreseént in it along at different rotes, depending

on ihe s@ldipility of cach particular componente

The paper then iéxégrayed with a2 suitable color reagent, vhich gives a
Hehm matograﬁ" showing colorsd spols correspancing to t he pozitionaz taken by the
chemiczl substinces present in relatiboly high concentrations in the original droplete..

If radioactive substences are present, hovever, caid Dr. Fink, a radloautogre
of the cciored filter papsr is alse prepareds A rsdiosutograph could be called a
"self-plcrure,”" and is made by plecing the filter papser zesinst a photographic film

e 4
in & dark roonm. [edionctive substinccs on the filter paper wil. yxpose the film by EZ



.
2..;Dr.
fiim exposed by light, The black spois on thc £1}i, s:34 v. “inl, exactly matched the
colored spots on the filter paper. :

The Srfinitesimally swall cmounts of moterial vhicl <an be detected by this
method would have to be increased by 2 thouseni or even a milllon in order to be seen
cr wigghed or studied by ordinary chemics) technisues, said Or. fink.
| Conventional chemical studies,.including radioicriine, have been successful in
sepzrating the iodine containizing substences of tho thg?oidrinto only three frictions,
he ssid,

vhen the thyroids of rats injected with radioiodine were studied by the
new techriue utilizing radiocautographs of chre M2toprals, radiczctive spots were found
as expacted at the positions taken on the filter paper ooy threc known fractions,
but infzddition there worea MBole zories of uncrpecitod radiocactive spots indicating
unknown compeundse

The rost intensively rocioactive of these, -according to ur. Fink, hsd been

“ PR a . -

o Y . s S
tentayily idéntilled as monoidotyrosine, a subusiance wiach jover has been 1solsted from

Jde
ot
(2]

[=N

n 2osition and shope with the ceciored opot obiained

r
& . N

thyvrodds. It coincideos eizscily

when a relatively 1-rec arount of moncisdotyrosine is acdsd to ihe original droplet of
J XA N &

The some bechaigue has been usced by the Finke in pir-liniaary studies of ihe
steps In phetosymth sis, the formation of sugar from carben dio.ide on plants, a
process assential to the food supply of the entire vorld.
A similar procedure has also been employed by other reachers in shudying
the breaikdown in the body of the amino acid lysine, cne of the essential building
blocks of protiense
Summardzing the uscs of the new technique, Ur. Fink said:
(1) unknown or unexpected compounds can be detected;
(2) the position on the peper pives a clue to what these compounds might be
(3) The techni-jue permits a matching of unknovm with known compounds
(4) if the compounds fail to match, the filter paper is of great assistance

in riving an ascay procedure evolving steps in purification of the
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3avslre Fink

A elosziy allied prossdure erplirg v ’ioso

e

cenmote rather than
celor reagents for detecting the presence of noneragiceetl - conpounds In the filter
peper chrorstograin, sadd Dr. Fink,

It shevs a promise of meking pcssible 4> Aatectlca. ang periaps even the

accurate delermfination of lolerelly sovress of aubst nees ,rezent in o speck of 52/’f

tissue so minute as to be practically invisible even under a (b Qebals BaTeysT: 8
fuchh procedurs might well lecd to #eluablc &, plicationz in the clinicsl

dizgnesiz of many diseases, said Dr. Fink,

FhEH
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thut the genc consists chiefly of nucleic oz

molecule or

THE GLUGTIC FFFHCTS CF LaiaTiln
Albart &, Bellemy, Ph.D., Mrofessor of Zocliogy and Diwicsional Dezn of
1il= =eiegnces, University of Colifornie Lt fcd Angel-e
b oef & lecbure given at HaC.l.he 1 0 ¢vv e on Yihe frplication o Nuclear
to th1e Riolorcical ond Vedical Sciercc.)

of

t4 -

v W

s b

i) maliLer e

- exposing chroroscnes o

guneties,

[ORNE

medicineg and

¢ in Lebrrystory plonts and

suitable doses

At u L < “
-
Poredistion, usaelly Xero Increases cf g:veral thousend perecrt ere ususl,
The significance of increzsed mut:4isr rotes in mon were highlishied by the
pescre of o oconsiderable nutber of human belirgs to ganmz rodiation felicwing @he atoric
cadx oo deeions gt Bdreshilma end lagio Tooiess dire prolicticns have been mode thet
Lellens dnoeed by orediatisn velierzed by Lhoe Lonb datornall e would slier the genetic
recboce of the Jrnenzeon pepulotion, Gkl her o uod this i oo oseuad gooclugion czn be
cod oot ofitor bhe coooaliael Jetc o heola Loon alnc iad.
Th o ovie dltozesion azeer (1) te roview briefly
T ORTSLSLT 21 1ature of whe viutlon proaess; end 3) the
srner in wiooch radcelion can ziicr o gesotle smructurs of & posulotion.
Frow the stondpoint of mEshgriem ve Dive, fur Whs st pert, thiwe things to
shle s
(1) Tre natire of the gene znd ite moce of aceien,
{2) The relationship of genes to chrosssucs znd thz corderly petterns they
form in the chrcmccome:/
(3) The behavior of hcmoleorous chrowscones ir the poocess cf sperm end ege

iormku~on us d the existence of

the sex chromcsores or heterogemes amdthe othe

The gene is better kncwn for what it docs then for

RER 3]

Less

. lecst two genersl types:

r chromoscines or zubosomss,.



2...Effects of Radiation (Dr. Bellesy)

In physical size the gene approaches tie dimensicns of the viruses. The
reczblance has prormpled several werkers to refor to certain viruses as "noked genest,
The dismeter of 2 gene is almost certainly not less than {wo or more than 10 millimicr
or ebout 1/2,500,0C0ths of an inet.,

‘Like the viruses, it has the interesting preperiy of self-duplication, Each

time & chromocoms divides in the process of cell division, nct only is each gene re-~

duplicated in a very precive manner, but also the genes retain their cheracteristic

;Y Vary or can be sliered experimentally in szveral rrecise snd predictable weays.
These orosessss erci  oressing ovirg dnvers ong truncelocsiidiy and the likes These
czslzreted by esporure ¢ raiiation,

T -3 Y gy ey N e + - NS RS L e . 3 P 3
It will ke nsefol to remzooor thet tho mojority of gone motetions are recessi

Lhopnrents mwest contribub: the sume gens in order thet the dependent
et why the mejority of gene changes

- h I WT R Y SR > NS VO IR I I s 3 -
TLEALT An realizglve chsrecters e oan oddivny of nature for which there is no good

we should remscber alsc thal most rutsticns, recessive or otheraise, result
in chersotare Lhet either do not help the individusl or more usually, and in vurying
Geqreer, render it less able te curvive than its normsl reletives, Lledical men will
have ne difficulty in understandipg thzt any chinge in a2 system as delicately tzlanced
as that in a living organism is likely to be Zer the worse rather than the beﬁter.

Mbations occur normzlly &bt sone charccteristicslly iow rete, and from causes
as yet unknown., Cosmic radistion has been suspectcd, bat there is no rood evidence to
indicate thet this is so. Laboratory orgenimmc bred in regicons where comic radiation

is higr in gquantity do not show s mutation rate significantly different from that in

control crgsniems bred in regions of low amcunts ¢i coswic radiation.



3e00Bffects of Redistion (Dr. Beliang)

culeulaions show that matstion rate within it peratare ranges in which organisms

1ivs and Lhrive, increases (in Drosophila) about two te five tizes for each 10 degree rice

(U]

in temperuture.
One of the mest puzzling properties of the gene, at least to the ihecoretical
chreicist, is the stebility of the gene--a propecty of great practical as well as

theerelical importeance.

Since the diameter of the gene is almost certainly beiween two and 10 mili;hicron
this means that a gene involves in the order of 2 million or £o stoms

In teras of statiétical,machanics this smell number of atoms should exhibit a ver
irceguizyr behavior, However, as such thihgs fo in biclezy, the gene represents one of the

acst stalle condizurabicons knowne

Tict even mebhemntieel phrsicishs regard Lhe gene as an interssting objeet and
eent Illostreies the fect what the Leundorics belveen tne severzl sciences zre beacomin

iii=deliced and diffuse, Thet there chouvld e reciprocsl conoributions betwesn medicine

&nd gontiles is nobt surprising.  Bub thot grostics b ould evise to the point where il see

te tapoish a little Lhe bright sanctity of an Liporbont concept in theoretlicel physies is

-

Tigtle stertling. (Hemely, by mcscntlng the rizzie of enploining how so smell an amount

et

T Tuad

-

ol material.cauld be s¢ stakle.)
The éecond part of this Jecture will bz develed to satations, about which enoug!
information has been accumnlated so that we can classify veriaticns irto severazl cetegor:
(1) Modifications—-variations in the expression of a character due to function:
L
rrocess in the organism or fespdnse tc the envircnuent. Every character of the organiem
gene determined or not, responds developmentally to function znd to envireonment.
(2) Gene recombinstions--which accourt Ior the multitode of relati#ely small
cheracteristics by means of which we distinguish nembers of Lhe same species or of the

-

seme fzanily from each other,



boo..Rifects of Radistion (Dr. DBellany)

{3) lutations---processes by which germinal material changg; in such a way that
a new charscler—or one not previcusly knowne-appears suddenly_and is inheritéd without
further change. Or at any rete, without ferther change until a rew mutation occurs
ffecting the same locus or trdlbo

The eause or causes of mutation have lcng been & puzzle, Investigations are far
from complete and many questione are as yet unanswered. Ia the discussion of possible
causes of mutation, it should be clear that Ly causes of mutation we refer always to chan
in mutation rate. dJust as thé investigator using a Geiger-Muller counter estimates
radioactivity in terms of counts ebove background so te gensticist measures mutation T
as & maltiple of the base or natuval rete,

fadiant enérgy: Twnnty«one years &go Yuller demonst ted clearly that mutation

rete cen be increczsed by exposing Drosophila banana {ly to X-rays. Ulira-violet light w:

Sincc 1927, mutetion rate changes following exposure to X-riys, gammz redistion

1

ard in z few instances to particle aliati 1 {mainly beta) have been studied in a con~
silicralle number of crgenisms renging through the viruses, basteria, plants and animals,
Increases up to several thousand percant are not unusual. This is one place, however, w

noressing resclés in D°Pcpntag€ may be a llutle misleading. #ith a base rate of i@-é 2

increase of 100% in rete would mean two mubations ia a million; 3000%, 30 in a million,
The triec: for the geneticist, is to find those few in a million,
There cen be no reasonable doubt that at lezst one of the causes of mutation i:

ionizetion (from radistion) and change in energy levels resuliing in a chemical chenge :

the genes, -

Other forms of radiuant energy---Ultra-violet light and very high frequency rad
waves: LExperimentation with ultra-violet light is complicated by reason of its small
penetrating power. Small but significant increases in mutation rates of Drosophila and
corn have been demcnstrated,

Very high frequency electromagnetic fields have not bean well investigated.
Significant changes in the lethsl mutation rate and other changes have been demonstrate
in Drcesophila, however,

Hag



iAbstract of Talk to be Given Gty
Johp S, Lowzroncs on surust 13, 1948

THE TFPLOTS Q0 P/DIATICH CN HEMDRCIFGIS

Jdohn So leverence, M.l
Professer cf Medieine, School of Mediciiz, U.C.L.A.

A ecnsiueration of the effects of radistion on the blesxd-Iorming tissues
brinzs one into 2 controversial fielda Varying modes of apnlication, varying physical
prunesties in 2ifferent types of radistion, and varying effects in differert amimal
euzcier sludied have resulted in confusion. The extent, lscuticn, and type of injury
by blood-forming tissﬁcs dependant uper these and cih.r complicating fectors, Fortunately,
o

=3 are ,ten gquantative rather thap cualitative, The remirks tcday sumrnarize

‘ " on . . . . a
ST presnnt experisncas with thz effect ﬁblood~;crm;:g ticsues, The d-t® reported deal

VAR R R S e Pt Fovintre s v paene vre - 240 A -
sl oliE o wit etudics o Fing Leroye and gamnd rarys. S peci2l ellects peculiar to certain

shher Loaco o ool Tin ronh s olrphs, bele snd fantornel rodlctics vill be mentioned
VST s erlete

In ihisg diccussion, we shall consider Lhe effects of rodiation v hen ade
T hewid i Lhe Tol tondng waycs

1. <ingle dess to the whéls body as a whole

Sintle Doses of Ncentgen Radiation to the Body 2s a “hole

-t

-

27 way of introduc t;or, ‘much cqqfuslon will be avoided

[

£t conaidering

-~

cocialion oIloobs on the bloo?-forming tisgsues bf the following facts are recognizeds:

1. The adult cells in the cir"ulﬁt;nc blecod ars very resistant
te damege by radiation. It is the young, psrent cell types
in Lone marrow and lymphoid tlQSQCS wrich are thes precursors
of the circulnting cells which are zo sensitive to —adiation
infurya.



20 A&fter g sincle doue

e abtion Lo e budy as o whele there=
fore, the chaiiges in ~v1

ting blood at any cne time after
expssure, depsnd to -2 2xtent upon the length of life or
rate or turnover of circulating cells. ! cen look on the cir-

culating cells as p@pulctions comp@;ﬁd of specieo cach with its

own average life span. If o is reduced to zero or

near zero by rodiztion oni the adulis resnin reiatively wnaffected,

depopulation of the circulatiag bleod cells will bhs proportionod

to™ i4fe span of each cjiocies of celle Thus, marked reduction

in the populition of short-lived cells will become apparent before

marked reduction of the long-lived cellic,

There is reason to believe that the averzge 1ife span of the
vhite blood cells is a matter of a fea rours, that of the blood
platelets is a matter of a few days, and that of the red bload
cell & matter of more thazn 100 days. nﬁtcr & single dose of
radiat:on, the theoretic:z1lly anticipatec order of disappcarance
of circulating cella would be first the white cells, sccond the
platelets, cord third the red blood cells, Imdaed, the red blood
cell populstiou misht be axpected to become/raduced so slowly
after certair deosapcs of ragiation that regincration (active
g~',‘0uion ot c»11“3 qip £ occur btefore the raduction in numhers
had attsined a magnitude reacdily delectetle Ly currgnt lsboratory Jb/f

asthiz?se,  The fundamental demaze Lo porent red cell typees in
such & ﬂ:“e couldd be 23id te be rochod  bazauze of the longetivity
Cf 2 ad b} 3 aello
3 gny cne dose of radiation )is afrscted by
the v risuz perent celis. A given dese
cna o211 tyrz and only slifhily demage another,
o graal inporience, Repsir
cues vith marked
lost werthvhile obzervatlons on effect of  zingle dcsegéf racdiation have
ween rsde in spdwmels,  Dstailsd data on the eflects of verylng desage of sadiation on

iets will be presented in the body ¢f the lecture. The a:zct amount of radiation

reyvired to nreoduc

w

a given effect on a given cell varies with different species, but
the following cbservations seen reasonebly wall establishade
1, The lymphocyte-{a type of white bloocd celi.) producing tissues

are the most scnsitive to radiagfon damafgs, The tissue pro-

ducing platelsls, red blcod cells, and -;nu_ecytes { the latter

15 znother typo of :hite blood ¢ell) sre less sensitive and have

a sensitivity pboughly comparable one Loth: other. Here is some evidence

that the red blood cell-forming tissues may be indormediate in sensitivity

betwsen the lymphocyte and other blcod cellg-—-mors sensitive than the
lattery; less sc than the former.

2. s was expected on the bosis of knovledge of the life span of

-



the differeit types of circulaiing blood cslls, tztuzl  exper—

imentel observation confirmed thats

(s) The ghort-lived white biood cells-disappeared -or
were roduczed first, the lymphoeytes in less than
24 hours, the granvlocyies within 72 houre,

(b) Thé blood plateleds {intérmcdiate life span) were
reduced next--first raductions in rats ¢t about
five days.

(¢) The red blocd cells (long-lived) were the last to

show reductions,

3« 1In the rat, repcnerat;oq wes evident by the fifteenth to elght-
centh day in mozt cell “ypes except for the rgranulocytes was
still incomplete by the twenty-fifth day after exposute. In
other specise, regeneralio.. may bg slowery, The lymphocytes
were stfll more grazily reduced after iLwenty five days than
were the other cell typeso '

Le In arim:=ls receiving large docses of radiagﬁbn, a sharp drop in
" numbers of red blood cells cccurs around the seventh day after
radgfition. This is thought btes due to bleeding, nutritional,
factors, and possibly to othcr ljttle-undsrstood factors and
not entirely to simple destruction Lo parint c¢ells, This sudden
aremia dces not occur with lower radistion dosagesg

A¥al

o In certain speciss {cnd perhess 211 spe
damage is 2 ccompanied by the relesz
like substinee iute the eclirculni
whilch, tegsther with the reduci
in 2n zhnormal tendency to btﬁé'

cies), severe radla@ﬁon

an znbincagulant heparine
he Liood clobs uJ.G\’-’ly
hlocd platolets, results

A/Gec

Repeated amell Dosas 2 the Body as e ¥hela

The experimentel findings are «ifsiculi to sumuwerize but vary important

since 1t is olronic raciation repentaCly received in orall dézec which is the commonest

3

Jnom of rediation exposure in man., I is cleary however, thet within limits the effect

i

of chronic redistion is cummlative and thxafthe 2% dazage rectived by an organisn
is of freat importance regsrdless of how sroll the individusl erposvesce Caconddy,
chronic radiaticn definitely jncreaces the incidenee of leukendis i onferls, Uhirdls,

after wpparent recovery from chronic radistion, injury te the blead-fermins tissues

and sevorel sbnovmeliities way develop even after radisation haes veen diascontinued,

Radiation to a Local sreca of the Body

It has been the subjcct of much controversy thether or not locel radiatio

mAy, in sowe direct way, damags hemopoietic tissue cutside the Bield of radiaéﬁon. Local
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n the direct fielde 4t the
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radiaticn, of course, damages any blood forming
resent, 2llfattemplta to demonstrate an§ "“indfirect effect® peculiar to radiation
?

on th: bicod forming tissues kad foiled. However, the reduction in while blood cells

sometimes found in man after treatment to local areas thoughiv to contain but relatively -

little bloo’-forming tissue remains poorly understood. 7The questicn recuires further

critical study.

Internal Radidiflon
LN

This invhdves chiefly the use of radioisotopes and dirfsrs from other types

of radieiton chiefly in that relatively non~pensirating radidtion: auch as alphg and
beta rays can be introduced into the beody where they may rediate tissues they could
nct resch: by exbernzi applicaticne This opens the possibility of giving radiation to

vlesuzs without apparently affscting others, Radicactive lodine and

radiccctive nhesphorcus are oxemples of substonczs thus enpleryed. In goncral, the
s L & 7 o 2

L
BL 0t e e A2 Mt - L 2 [ - g 3 o - \ .
effact o ;;é¢/aa-b*ve rhozphoias int he u¢ccd~:or¢¢ng crgans corresponds wlosely Lo
Ll 4R R, AN PR SN 8 mupy e PP :
the off=cte attainsble by exborntl rodiation,

The Sifect of Neutrons

The effects on the bloed-Corming tlssuss ere essentially sinilar to thoss

of l~rajze. Using fost neutrons, the biologle dunase resulting from ln (amount of
nlilron rudisiton producing soeme amownt of Jonizatiosg as lr Ye-radizstion in an

foniartisn chamber) is about elght times es great as that resuliing from lr.

Effects of fadiation on Yan

The purpose of all the,qbﬁdalr;ork reviewved is to get a better idsa of the
gffset of rediation on gan. ~Acute expemures to single doges of whole body radiaticn
mcy occur in man, as aneccidient, or after detonation of sn atoric bSom,bo They
are otherise seldom encountered, 1In #agividuals stidizd in Jonen vho wers |
exposed to radiation at the time of the detonaticn of the bechb, the abnormalities

in the blddd viere found sirilar to those experinentally in znimsls., The first abe

normality ncted was reduction in the numb:r of white blood cells, the second was re-

duetion dn hlanAd nlatelote and $ha $hivnd amoe » dnabdme 2ot 2 b7 and A7



‘ - e
However, most Lumen exposiwes ar: more 1ikely tc be of the nature of small

amcunts received repeatedly. The animal work suggests that the cuniul ative dése is

highly impbrtant, that leukemla may occur more frequently in individuals exposed

to chronic radiation than in the populnﬁion as a whcle, and the relaps mag occur after

apperen” recovery from radintion damage. From a practicsl point of view, any

parinre froa the nermal fingings, whether an ircrecse or a decrease or a quanitative

o)

change in any of the biood cell types should be viewed with suspicion in individuals
chroanic

#15 have baun expoced topradiation. In practice, a rcduction im white blood cells,

“rticularly grenulocytes, is the commonest evideace of drmege in mune Vvhat addisional

Mo}
Py

elf of chronie radiation will be found cannct be said,
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-3 zplar advontepre in taking uhe

L ab s e iyt be kpovn as heslth physics, however,

Arods Imnorlar oo e b exdont Lo ochich dngisted beta emittars may be
Tioordhsoail iy @8 well A5 Gomsiug 1n olher Bays, Zefe; to the

Il MUCH one LEy nole that we, or any peonle, may never

1IR3 :
v Lo cealond vith Caeticn of lsrge Annﬁ arcas by radioczchtive materials,-&cz'
A DR s e nionful thinkinge Yoo meed not kncw the extent
weovhieh ail o of h ed, alfizant rodicactive ilscicpes are stered and
b cralod by a sizeble feclor in what tiasucss Otlierviss we have no
oot nolaa St comeenyLion of & radicasztive conterdnant in ths soil
- LRI - a
) ot o a
L R k1 PR . Y
S PRI SN S ]
S o AU SR | Treitlc oveh oas o prezent 2 oponoetic hezardee a

s1 cRintoes w1 tend B0 concenirasz2 in any of Lhe tissurz of the gonad.
very high freguency
St o, Tha tenr row Lo the apeeii: Liva part ol thic discussicie

4s oh the genetic sirusture of a human
el ciem @nndect oo saman radicticc such es would accozpany tha deactation

srsehle  with those used in Japan.  lhe anproximetion
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Nature operates in such a way that the probability of any one now living

pM

secing hereditary changes which'may have been induced during the atomic bomb explosions
in Japan is elpost nil,

S0 said Dr. Albert V. Bellamy, professor of zoology and divisional deen of
life sciences in ihe University of California at Los Angeles, during s talk given at
U.C.L.A. today (Friday, August 13) in a course onthe Application of Nuclear Physics to
the Blological and lfedical Sciendes.

Various dire gredictiﬁne that mutztions induced by radiation released by the
somb detonations would alter the genetic structure of thce Japsnese population must be
sonéidered in the light of the essential data, said Br. Bellamyo

o ronsters hzve been observed as a rzsult of the explosions and it is
nighly improb%lﬁé that asny evur will be, The majority of gs=ne mutetions are recessive
in characterysiich mezns that beth psrents must contribute the same gene in order that

the recessive characteristic nay develop in the offspring. The chinges are transmitied

as (1) lethal chorecters vhich are fetal to the oiffspring and very 2ifficult to detect,

¢nd (2) 25 vigible recessive charasciers, which involve eye coler, feeble mindedness,

. saT A,

hewoohelia, ste., and occur about 13 tices less frejusntly thsn the lethals,

Therefcre, the siow disscmination of a populcticn by the transmission of
lethal characters would be nere likely to occur than any sudden and widespread outcropping
of monstrosities.

Although genetic changes which may hove been brought abeoul by atoxic bomb
radiation lv-ve not yet been gbserved ané/wauld not be in any case for some time to comm,
what might happen many gencrations later could be & very different story, said Dr, Bellémyo

"hile little data permitting of sound interpretation exists concerning
the gonelic effects of radistion upon man, it is vell known that the mutation rates in

laboratory pl nts and animals are easily altered by exposing chromosomes (microscopic



cell uniis which carry hereditary motericl) or geri cells suitsble doses of radiation,
usually X-rays. Increases of seviaral thousand per cent are wsual,

Spsculating on é rough appreximztion of effccis on the'éenctic structure
of a humun popul-ticn exposed to gamme radiatien {hlgh energy, he:vily penetrating rays)
such as wo:id zccompany the dstonation of an atonic bomb st a tcgght comparable with
those used in Japan, [r. Bellemy emphasized that the approximation would be ‘very rough
indeed, since nc availatle information permits anything like an accurate estimatec™

Yutation ratss are not ltnown for nen, he sald, and arc not likely to be
known for some time to come., Haldarne, a British scientist, has however, estimated
the mutation frenvency of human genes as one ir 100,000

Continuing his imaginary set of circumstances, Ur., Bellamy assumed a
typiccl American city as heving a popul:=tion dencity of 10,000 per square mild, and thet
it was exposed to radisticn from a source some distaince in the aiv,

i‘e ezeawned further that 40 per cent, or 4,000 persons per siuzre mile
vers bebwasn Sh: ages of 15 cnd 39; and that the proportieon of meles and femeles was
50-50. He neglected nen-preductive natings and sseumed onoe wverage of three coffspring
per pair, or 6,000 offgpiing psr syuare adleo

Ir, Bellamy hHased one eziimate cin the Xnovn mutation rates for
Drospciiile, the honena fly, whose totel yield of levhal chunges is -bout thrse percont
per 1000 Rezntgen unite of total body radiation,

He corrected this dosage for man--humand cannot take 1000 Rocntgen wnits
of radiaiten and live--and correlatedqgthe result with calculations based on Haldane's
estimste for one in 100,000 for the natural mutation rate ip msn.

The 2000 mothers (half of the 4,000 persons per squere mile) would have
amcng them 12 mnle~determining chromosores carryihg a sex linked lethal, sz2id Dre
Bellamy, Half of the sons from these 12 mothers would receive tlis mutated chromosome
and w:uld die. There would be sbout five rales lesy per thpussnd populntiono

Increases in visible recessives, based on Hzldane's estimate of one in
100,000 would be increased sbout 30 times after radiation. This gives a mutation rate

of about three in 10,000 after radiation, Dr. Bellany éaid.



take some hundreds or thousands of generationg for a nutant gene to become established

in a population, eventuzlly sche of these genzs will show up.

I enough of them are ¢isebling in their action, gaid Dr. Bellemy, thelr

sociil &rd ecericnie significance can become very arge indeed. Bub this will not

be {1 our 1ifetime nor that of our grandsong

4



PHARNACOLOGICAL APPLICATIONS OF RANIO ISOTOPLES

Thomes J. Haley, Ph.D; ,
Chief of the Pharmacology-Toxilcology Division

Atomic Dnerzy Iroject
University of Celifornia st Los Anreles
Thie discussion will concern iitself primarily with phasrmacology

and toxlcclogy seeking to point out practical spplications or radio-
isotopes to problems in thesc flelds. INot a2ll the isotop~s sre useful
in such studies because of not only the lencsth of tire invol§ed'iﬁ'the
study itself but slso tliz short hslf-life of the r=quired element and
the difficulties encountered in organic synthesis,

From a phormacnlogicsl and toxlicoleopicsl viewpoint much is known

concerning emphetamine (B-phenylisorhopyl amine) and its Hnmethyl

(w}

derivative. Boith compounés havce been shown to te potent stinulants of
the potor cortex caucing increaséd sctivity 1n both man and animals,
this activity way heve a Curstion of from siz to eight hours de-
pending upon the individusl, licwevar, the cxcretion of either compound
is not complated even 48 hours wfter the finzl dose. This 1s of par=-
ticular intercst in as much as it lss baen shown that derivatlives of
B-phenylisopropyl emine are inhibitors of amine oxidase, one of the
body cetoxication mechenisms., Further, phencl cxidsse has no effect
upon the metabolisnm of thesa:druas tzcause theirs is no phenolie hy-
droxyl eroup in the molecule. . The only enzyme systen thus far shown
t0 attsck these drugs is the escorbic-dzhydroascortic acid system.
AsOTbic scid itself has<alsorgeen Tound to cttack amphetamine causing
deamination, In the course of further studies oﬁ’umphetamine excretion

{4 wos found that the drug is quaniitatively excreied by dogs poisoned

with either carbon-tetrachloride or hydrazine. This might indicate that



2...Thonas J. Haley, Th.D

the liver is the organ for'detoxicatlion of this tyre of amine. Upon the
basls of thecs considerztions 1t is pessible to declign an experiment
which should lead %o an elucidation of both the detoxication mechanism
involved ané ‘the rete at which exXeretion takes place. Utllizing either
or both Tritium (HB) and Clh, as in the biosynthesis of eplnephrine
from redido cheny alaniné, the amphetznine and desoxyephedérline roiecules
Can be tagged on the aliphatic side chain and the uanine of the unimsl
collected., Ixtraction of the urine accorc¢ing to the usuzl methods
vould 2ive both free and combined amine. Conversioan of these extrects
to elther BgclhOB (bariuvm carbonsts with CL%) or T o (Tritium hydroxide)
would ercble the iInvestigator to cobizin rore acsurste dets on the fate
and excretion of thesz B-phenylisopropyl asine derivatives. Isolation
0T the cegrudztion products would entsil mush grester effort, but both
tagzing isotopes are sufficiently long-lived to ena®lz such an investi-
c 2 yr. 5 0.015 and
et 5100 yr. B~ 0.,15). At tihe tine oI tue developrent of nazinum nmotor
activity mice which had beern injeeted with either d:rug could be sescrie-

?{3jcd and the brains sand/or other organs removed. These organs could

o}

be preparcd and sectioned and the sections uszd to make sutoradiographs.

e tissue in which the

.....

This would eid in localizing the exect area in
drug wes contalned and in the‘éase of the braln slices sid in determin-
ing the exact site of action of these drues. .

Another elenent vhich has been studied is ersenlc. Studies con-
cerned with the fate of inorganic arsenic in the body have been carried
- out by meny Investlisztors, Both normal and pathologicnl animrls have

been used. Recently cacodylic scld containing radio arsenic has become
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avaeillsble. Thies orgaric srseniecsl in general behaves like the inorganic
arsenic compounds, but its excretinn rate is much slower., It would be
of great clinical vzlue to study the excretion razte and sites of stor-
age in the boldy of sodium and iron cacodylates bzczuse of the large
amounts of these ccompoundés used in this country. IT they behave ss in-
Org:nic arsenic compounds it would be expccted that they would concen-
trate in glcbin and acid-acetbne soliuble heme froctions of the blood
proteins., Further, 1t would be expected that skeletul nuscle would con-
tzin the greatest zrount ond thet excretion would take plsce via the
kKidneys. It shoulé be pointed cut that the pariisuvliar animal used in

thic type of eczperivent deternines whsrzs the grestest concentratiorn of

erythocyies m“_*e in general 31l other anlmsls show low blcod levels,

‘T

but high levels in the eplididymis snd liver., Another factor which nmust

be concidered is the uode of administration beczuse the oral route

results in the excretion of cecody) coxide, o garlic cdored eas, in ex-

pired air, thus indueing sn 2dditionasl health hazard not seen with hypo-
dermic administraﬁion. Kudlo arsenic (Asﬂ+ 16 ¢ 3~ 1.3 BY 0.9 0,58)
cculd also be spplied %o ths study of the metabollic fate of the organic:
arsenicsls used in trestment of protozosn infeetions provided that the
experiment was of short duratian. One compound which would be eacily
studied 1is Carbérsone (p-carbamidophenylaersonic acid) because it has
proved especizlly effective 1In the curs of intestinal trichohones infec-
tions in rets., OSuch g study uwighkt shed light on the mechenism of action
of this potent ariovebicide.

A toxicologicel study of the formation of ethereal sulfate would be

of grezt practical importance beceuss this body éstoxicution mechanicm
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is the one employed in the detoxication of phenols. The problem en-

talls much vork becauses injected sulfete (ﬂaZSOh) is readily clesred by

the kidney and ingested sulfste cannot pass the lntestinal membranes to
any extent., 1In fact the latter property 1s one of $he reasons for the

use of sulfetes as cothzrtics. Radic sulfur (835) cculd be administered

as methionine or one of the Other sulfur-contsining amino acids, A

phenol could then be piven and the excretion of total and etheresl syl-

fate 1In the body could be definitely proven.



METSEQLISN CF ICDINE 131

Richard J. winzler, Ph.D.

resoclate Prefesser of Biochewistry

School of Vedicine

University of Southern Czlifornia

Dr. viinzler, issociate Professor of Biochemistry at USC, will discuss
’ . ¥

recent work on the iodine metabelism end the thyroid gland using rsdicactive iodine,
The name of the course is "Agplicetion of luclear Fhysics! to the biccihiemist znd
medical sciences at the University of Celifcrnia. fle will discuss notsble advances
in the knowledge of thyroid physiclogy and jcdine metabolism which have been made in

recent years, using this radicactive isotope which is produced &t the Atomic Energy

Commission Lateratery at Oak hidge, Tennessee

threeid glund of putients suffering frem an overachtive thyreid glarnd. The rapid

Y 3 . i
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urtelie of srtzll or "racer" s-curts of rudicactive iciing 2en reszidily by nsed as a
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meens of dizgnesas of hypervhyrcidism by plocing a geiger counter tube cver the
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voarohyreid petients mey ihizn be given leorger Jherspeutic amounts

zbivs thyrcid “issues in which it zccunulstes. Hadicectilive iodine is zlso
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videly used by erzporicen #1ists to study fuinilsments

the destitulion and metabolism of icdine in the animsl tedy.

2 -

Dr. vinsler will dlscus= his own work in collsbeoration with Drt>Paﬁl Starr
&nd its relstion to the work of other reseasrchers. He has been egpecially interested
in moling crpgunic ccmpounds(containing radiczctive iodine and is using these compounds
in the study cf their fate in the animsl bo ve. Lis studics huve zlso been concerned
with the infiuence of physiological staie'upon the accumuliticns of radioactive lodine

in the thyroid glani and its incorporation ivto the thyreid hermone,

i



| afﬂ : M 4

Review of the Use of Tracers in the Stucy of Amino Acids

Dr. David Howton, AEC ATCMIC ENEZRGY PRCJECT,
U.C.L.A. ' '

In the old search for understanding of the mysteries of living organisms, the
study of amino acids and the preteins which are synthesized from them is of primary
importance for this reason: ;hereas the carbohydrates and fsts serve chiefly as
scurces of encrgy (released in their oxidaticn by the orgsnism), the proteins are
intimetely involved in the irtricate processcs responsible for the integrity of the
orgsnien as a unit, Inlsupport of this view it should be sufficient to point out that
the enzymess essentizl for the complex syntheses and degradations which compromise life

are all largely rrotein in nature; and this is tc say nothirng of their important role

in igsanolcopical spzeificily, the klicod~clotting mechanism, and the “tructural units

zins has been recognized by biolegists for a long time,

DUt tin sxiromc complexdty of their {ine structure (which is germsin to their many
Tanchiens) has mads the study of them very difficuli. Hence it wss with no

I exciterment thot students of the metubeleosm of amino acids and preteins

whe course cf the talk, icetopss cre extremely porerful itools in the study of

metubelic processes. Neot only can isotopes help sclve preblems which are very difficult

o
&
3t
P
4

is apparent that many problems mey now be solved which were pree
viously impossible of solution, without elemental substances of unnatural isctopic
composition and means for deﬂéfmining this difference.

That biolezists (using the term in its broadest aspecté) were awaiting just such

a to

Q
[ ]

is attested by the exceedingly rapid growth of the number of applications of
nucizar physics to the biologicel end medical sciences. Despite its really great
reuth, the field has grown to a size difficult tc encompass in three wecks of courses;
end in cnc heur 1 cannot hope to cover compietely the many instences already in the

publiched literstvre on the metabolism of the emino acids.,
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I can only hope to acouaint you with some of the things which have been done and
are being done and the techniques used in deing them,

‘Some of the things I shell sey sboubt the technicues of tracer studies in amino
acid metabollism have very probably been covered, at lezst to some extent, in previous
lectures in this coursz, but consldering the host of material which you are given to
absort, some repetition can certainly not be amiss,

So the following remarks apply to isotcpe metabolism stucies in geﬂeral:

The basic sssumption in such studies is that the organism cannot distinguish
apprecicbly between isotopes; this is essentislly true for all but the isotopes of
hydrosen, whose stemde weights are 10C or 20C per cent different from thé common isotope;
the ¢uils gppreciable physioleglcal effects of "heavy water" have been much publicized;
these cflzcts are very probably due to the inhibition cf cortain enzyme systems, recently
stems do not distinguish eppreciably between isotopes
differins in a*.',:v:'.ic wilont by only = few per cont is indicsted by the fect that isotope
cencertration is not hgrhcd’y diff-v2ut in the simosphere, certain of whese constituents
:d crn.d rezrocessel oy piant and snimals for a long time, from those same
conctituents freoxm other scurces -resuﬁubly not subject to such processes,

Yith radicectivs i;ota;es, part1c¢l zrly those eﬂ.fthg particles of high energy,
cne mey @xrect scme cnemcloug resalts;_the:q cen ve minimized by using low concentraticen,
and it is fortunelec thol such concenbrations cen be dstectsd and determined with con-
siderable accuracy,

Tegged mcterials ingested by the crgenisa will naturally be subject to considerable
dilution and the isolation cf the metabolites of these meterials may not be quantitative
by may meane; in seliing up the experiment, cereful consideration must be given to the
dilution facter, isolation efficiency, half-life and emmission energy of tag (if redio-
setive), and izotopic potency of the ingested msterizl whose fate in the organism is

to be studied.

.
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Careful consideraticn must also bebgiven to the lability of the tracer atom in the
oregenic chemical structure it is to help in trazcing through the orgenism. Will the tag
stey with the structure whose metabolic fate is of interest, or will it be exchanged with
other materizls and be lost in the great pool of metabolites? Such exchanges are often
*interesting in themselves but in other instances may well determine the success or
failure of the experiment. '

As experiments dealing with simple, readiiy-availsble tugged materials (such as
carbon dioxide and the minersls) become exhausted or lead to more complex questions, the
stadent of the metabolism of tagged materials must come to rely more 2nd more on the
crnuity of the synthetic organic chemist. He must not only be able to place the tagging

ing‘
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stom in a desired and unecuivoczliy-known rosition in the compound, but he must also

errive 2t this eadproduct with the least possible loss of precious isotope concentrate, He
much devise a synthesis with a minimus of operations, with mexizum yields at cach step,

o

nt onw vizich will involve ‘he tagged ctearting moterizl as close ac poseible to the end
cf the sviithesis,
I the study of certain asctabelic procasses cne rmust face the problem of the pre-

cursor of intersst being destroyed before roaching the site of conversion; others, such

s or thesphoryleted corpounds, may reguire hydrolysis, (thus possibly destrcying
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en integrity cseentisl to the exjeriment) by the orssnism befcre enteriﬁg the mrtabolien
such problems can be studied usiﬁg simpler organisnis, where the précursor can be
aprlied diresctly te the cell, but here uncertainties exist in the 1egi§?acy of such
resultes when trenslated to more compleg,d}ganisms. Extreme ld&jlity of a precursbr is
semetimes counteracted by the "flégding" technique, in which unusually large amcunts of
precurcor are fed to the organism; althcugh this technique may give results unobtainable
otherwisze, it 1s wasteful of tagged muterials and may lead to abnormal results.

~ncther atteask is on the complexity of the organism by employing slices or
ho~ogenetes of a specific tissue; such studics mey give very valuasble informstion, but it

is diflicelt to Justify a quantitative translation of the results to the situation in the

int2ct snimal; here too, a negstive result is in doubt because cf the abnormzl conditions
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of the experinent.

In some meberolic sracesses, cerbein compounds may se essential intermediates and
yet never exist at any cac time in any tut very minute quantities, excessive amounts of
such intermediates beint metabolized by other paths. Problems posed by a sitvation of
this kind can be met by using known precursors of greater stability with respect to
transforgatione of no intere;t in the particular experiment,

These forsgoing poirts will b2 illustrated by examples {rom the literature (work
of Schoenheimer, Rittenberg, Du Vignead, Roisook, and cthers).

The remainder of ths hoﬁr %ill be devotad to a presentation and discussion of
cther published vicrk and of work being done by groups at the Jalifornia Institute of
Techrology, illustrating the exbreme utility of isotcpes in the study of the metsbolism

of amino acids.

David R. Howton.
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Just one year ago the U.S. Veterans Administratien initisted & redlioisctope progran

The purpose of this progrem wac o bring {o the veéteran petient the bensfits of

the peace time application of atcaic medicine.

To thiec end a Central Advicsry Ceommittez on [adiolsotoncs was appointed to meke
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tadioisctope Units tave been sstablished et eight of tic hospitels of the Veisrzns

administratien. Thece arc Framinghsm, lass.; Bronx, hew Yorl; Clevelznd, Ohio; Chicago,
lliincis; Minnespolis, Minnescta: Van Nuys, Californiaz; Los Anpeles, Califernia and Dallas,

L L s BT . Yivee . A yaes ot Wil -~ e R S . yond 1 avapen % -
texas. It is ewpocbed thizh thrse pove units will be estoblisiazd durinrs She eurtent fisce

year,
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Units hav: bzen establislied only in hosnitals havin
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associated medical schcols in whiclh Shere hava alrcsdy bsen
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It would not have been pecssible to initiate cuch a2 program had it not been for
the good werking reletionship whiszh exists between the assccloted medical schools and
the staffs of the hospitals of the Veterans Administration. In zach instence, befcre
the Chief #elical Director has authorized the estal:lishrent of a2 Radicisotope Unit in

4.

a hospitsl ¢f the Veterans Administrzition, the Deans® Coumiiice of thet hospital hss
appointed @ hadioisotope Commitiee to represent the Decns Committee in drawing up nlans
and melting specifiie recommendations relative to thie setiiny up of such a unit., Once
the unit is established the Radioisotcope Committee bears tlhe sume supervisory releiion~-
ship to the unit that the Deans' Committee bears to the hoszitzl in malters relating

tc the medical care and trestment of veteren pelients. The sctive interest and coopera-

ticn of the Decns'! Committees ond their skilled representatives has mede it possitle

c‘-
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velop wilhin the hospitals where such units ars scstablished radicisotope programs

which are in quallty end in effectivensss, ihe equzl of thess progrzzs conducted within

me2dical centers of this covntry. Mleprzsontatives of the upniversities

cr

who ere enge ®d in sieilar work in those uaiversitiszs, szrve zo consaltants or as par
tire pzresonnel in the Radicisciose Units of the Vetzrens Afministration.
vork within the Redlioisciops Uni

Lreatment of petients with radioisclcpes, the employasnt of rezdicischopes in diagnostic

preczdures & the empleyrent of redioisotopes in nedieal risearch,

paticnts, Hore concervatism and scund medicsl judgrent are meticulcucsly observed in
all of the hospitals. This must be the cass until the cxact position of these new
tools cuan be more exactly known. |

The radicisotopes offer almost unlimited opportunit;: for the develcpment of
new dizgnostic procedures and the improvement of clder diaguncstic procedures. Bach
month finds rew and importent applications in this field. I'rom these the individual
patient will gain much benefit and meny medical problems wiil be more quickly and
accurately solved,

It is in the field of medical research where the tenefits which may be achieved

I



et ————, et W” Kot R i - . - R T O U R S

elther dlrectly or indlrectlv, ohat hopes can confidently be held high. %hile the'r

benef ts to be 80 gained may, on the surface, not be S0 obv1ous, they are none the

g

less "csl.f &lready our knckledbe of tbe retabolism of the thyr01d gland and its

abncrmellties hes been greatly lncreased and dlagnoetic procedures have been improved,{
Already 1mportent Scudies on the volume of the blood fon the behaV1or of red blood celle
‘and on the patcncy of peripheral blood vessels are maklng pos«ible more accurdte medlcal
dlabn051s. iWho .can foretell the beneflts to be obtalned from radloisotope studies . in
phospﬁorus, pota331um and calcium metabolism? Or what ‘may be learned nith relation
to the behav1or of zlnc 1nsulln within the body’ Or nhac may be learned about bacteria
and virueses in the body or in repard to the 1mﬂuno~chenistry of the human body? Or
the bchavior of hormones, drugs et cetera tagged with radioisotopes? Or to what;extent
the complicated problens of metabolism may be solved? It is not an overstatement to
say theot progre°e can be expected to be rapid and en a wlde front as greater use is
mede in medical ch bicleyiczl rezearch when Lhis new tool is zpplied in attempts to
solve such prodlems. Esch of the units I have desaeribed is set up to engage in some
rhase cf this important work., In €zch there is 2 capztle sciantific and technical

stalf, well equipped with the required training and background and provided with the
medern eQuipment and facilities needed to do this vork, to do it wiselyvand with sefety
tc all concerned.

Al houqh this program wlthln the Veteruns Acmlnﬂstr tion has been 1n effect

only one year, it hus already been 1nstrurenual 1n drew1ng to the medlcal staffs of

the Veterans admlnlstrat1on,eﬂ“’osn1tals eome of the ve"y besc nedi.al men in this -

- ooTou ntr “It haS alreudy played a s;gni icunt rOLS in assurlng to the veterdn patient

- a.ny of the medical adVantages of an atomlc era.
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