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1. 

INTRODUCTION 

I n  February 1947, the  U.C.L.A. Atoaic Energy Projoct .war  e r t a b l i r h e d  

undor the d i r e c t i o n  of D r .  S t a f f o r d  L. Warren, ar the  f i r r t  a c t i v e  opora t iona l  : 

u n i t  of the  new School of PLdicine, wi th  f i n a n c i a l  ruppor t  provided b7 the 

U.S. Atomic Energy Carnnirmion on en annual c o n t r a c t  h r i r .  From 1947 to  1958 

the Atomic Energy P r o j e c t  operated ar a re rearch  labora tory  wi th  c o n r u l t a t i v e  
r c i e n t i f i c  advice boing provided by memborr of the  f a c u l t y  of tho Medical School. 

During t h i r  cloven year per iod the  p r o f e r r i o n a l  r t e f f  of tho h b o r a t o r y  

made important r c i e n t i f f c  c o n t r i b u t i o n r  t o  knowledge of the e f f e c t r  of 

i o n i z i n g  r a d i a t i o n  on organic  compounds and on l i v i n g  organirmr;  of the  

d i r t r i b u t i o n  of r a d i o a c t i v e  productr  of nuc lear  de tona t ions  i n  the environmsnt; 

of the a r r i m i l a t i o n  of  t h e m  r a d i o a c t i v e  rubr tancer  by plant., animals and 

man; and developed new and va luable  urer  of rad ioac t ivo  i ro topor  f o r  the r tudy  

of human phyriology and d i a g n o r i r  of d i r e a r o .  

In  1958 the A t o m i c  Energy P r o j e c t  war reorgani red  as the  Dopar twnt  and 

Laboratory of  Nuclear Medicine and Radiat ion Biology, and in 1960 war merged 

with the  Department of  Biophyricr t o  c o n r t i t u t e  the Department of  Biophyricr 

and Nuclear PLdicine,  w i t h  a d m i n i r t r a t i v e  r e r p o n r i b i l i t y  f o r  tho D e p a r t w n t a l  

Laboratory of Nuclear Medicine and Radia t ion  Biology. 
provide f i n a n c i a l  ruppor t  t o  the  D e p a r t m n t ,  and the Laboratory i r  rupportod 

with fundr provided through c o n t r a c t  AT(04-l)OEN-lZ betwoen the  Univorr i ty  

and the  Atomic Energy Co~anirr ion.  

Univer r i ty  fundr 

During the  f i r r t  four teen  and one-half year r  of i t r  e x i r t e n c e  the major 

por t ion  of the  h b o r a t o r y ' r  endeavor8 were conducted i n  temporary bui ld ingr  

(formerly an Army h o r p i t a l  of  approximately 25,000 grorr rquaro f e e t  of  

apace) loca ted  on the  U C W  Campus. From 1958 t o  1961, the Environmental 

Radiation Div i r ion  of the  Laboratory outgrew thoro q u a r t e r r  and war houred 

temporar i ly  i n  a ren ted  bui ld ing .  comprir ing almort 16,000 rquaro f e e t  of 

apace, approximately 35 minuter d r i v e  from the main campus f a c i l i t y .  

l imi ted  and r p l i t  f a c i l i t i e r  which contained the  h b o r a t o r y ' r  research  

program dur ing  t h e r e  lb-1 /2  year r  were exchanged f o r  the p r e s e n t  bu i ld ing  

located on the  Wert Medical Campur of the  Univorrity of  C a l i f o r n i a  a t  

Lor Angelcr i n  J u l y  1961. 

The 

The Atomic Energy Commirrion generourly agreed to  amort ize  the c o r t  

of the new labora tory  bui ld ing  by mcanr of a 25 year  leare-occupancy 
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con t rac t  with the Un ive r r i t y ,  and the Board of Ropentr advanced the 

nccer rary  $2,900,000 t o  nuke p o r r i b l e  conr t ruc t ion  of the bui ld ing .  

Conr t ruc t ion  war couuenced In October 1959 and war completed i n  J u l y  1961. 
The new Laboratory of Nuclear l k d i c i n e  and Radiation Biology f a c i l i t y  

provider approximately 90,000 g ro r r  rquare f e a t  of labora tory  and o f f i c e  

rpace ,  and hourer v i r t u a l l y  a l l  a c t i v i t i a r  of the Laboratory in a 

r e t t i n g  which 

ORGANIZATION AND W O R  OBJECTIVESL 

i r  wal l  r u i t e d  t o  a b i m e d i c a l  r e rea rch  rndaavor. 
. .  

The Laboratory of Nuclaar h d i c i n e  and Radiation Biology i r  admin- 

i s t e r e d  through the Department of Biophyricr and Nuclear Ikd ic ine  of the 

School of Medicine, UCLA, bu t  i r  wholly rupported in  i t r  a c t i v i t i a r  by 

the Atomic Energy Cotmirrion through Contract AT(04-1)CEN-12. 
i r  houred i n  r epa ra t e  f a c i l i t i e r  from the Department and ir organized i n t o  

n ine  d i v i r i o n r  wi th in  tge re  f a c i l i t i e r  (one admin i r t r a t ive  and e i g h t  r e r r a r c h ) .  

Curren t ly  the Laboratory s t a f f  conr l r t r  of approxiwately 36 academic 8 t a f f .  

14 graduate o r  por t  doc to ra l  t r a i n e r r ,  and 142 non-academic employeer fo r  a 

t o t a l  s t a f f  of 192. 

thore  of t he  Depar tmnt  by m a n r  of a Council conta in ing  f a c u l t y  membarr of 

the Department and academic p ro fe r r iona l  r e rea rch  perronnel of the Laboratory 

which i r  rdv i ro ry  to  the Direc tor .  

Tha t b o r a t o r y  

The a c t i v i t i e r  o f . t h e  t b o r a t o r y  a r e  coordinated wi th  

The objec t ive8  of the h b o r a t o r y  may be rurmurized i n  r f x  nuJor 

i n t e r r e l a t e d  ca t egor i e r  ar f o l l w r  r 

1. 

2 .  

3 .  

I 

Inve r t iga t ion  of the e f f e c t e  of i on iz ing  r ad ia t ion  on ryrtemr of 

b io log ica l  r i gn i f i cance  and on l i v i n g  organinme, and r t u d i e r  of 

wayr i n  which the de t r imenta l  e f f e c t r  of i on iz ing  r ad ia t ion  mry 

be minimized or  prevented. 

I n v a r t i g a t i o n  of the dynamic a r p e c t r  of  phyr io logica l  and 

bio-chemical procer rer  in man, animelr and p lan te  and how there  

procar rer  a r e  modified by r ad ia t ion  and r a h t a d  pa thologica l  ' 

r t a t e r .  

The developmkt of b e n e f i c i a l  urea of ion iz ing  r8d ia t fon  and 
r ad ioac t ive  rubr tancer  in medicine end bio logy .  ' 

? 

1 1 0 1  1 5  

. C' 

._ 



I - 1  

5 .  

5 .  

6. 

Arrerrment of t he  contamination of our env i romnnt  by r ad io -  

a c t i v e  materialmi r tudy  of t h e  t r a r p o r t  of the re  aaterialr 
i n t o  l i v i n g  o rgan i r a r ;  and the ova lua t ion  of tho e f f e c t r  of t he  

accurmlation of t he re  rubr tancer  upon tho  h e a l t h ,  func t ion  and 

s t r u c t u r e  of t he re  o rgan i sm.  

Addi t iona l  program in biology and w d i c i n e  d i r e c t e d  toward 

s o l u t i o n  of s p e c i a l  p rob lem occariokd by u n k i n d ’ r  use of 

i on iz ing  r a d i a t i o n .  

Provi r ionr  of graduate  and port graduate educa t ion  and t r a i n i n g  

i n  Nuclear Medicine and Radiation Biology. 

EDUCATIONAL PR0QU)I: 
Tho D e p a r t n u t  of Biophyricr and Nuclear Medicine i r  author ized  t o  

provide graduato work leading  to t he  H.S .  and Ph.D. degree#. 

t r a i n i n g  i n  Nuclear Wdic ine  and Radia t ion  Biology rill be p r w i d c d  t o  

graduate r tuden t r  and t o  medical r t u d e n t r .  

g raduate  r tuden t r  and po r t  doc to ra l  t r a i n e o r  m r o  en ro l l ed  i n  the  Depart- 

ment. It ir a n t i c i p a t e d  t h a t  enrollment rill be increared  to  25 in 
l i r c a l  Tear 1963 and t o  35 i n  l i r c a l  Year 1964. 

Spec ia l ized  

During l i r c a l  Tear 1962, 14 

MSGARCR PROCRAPI: 

Abr t r ac t r  of t h e  r c rea rch  p rogrmr  i n  progrer r  in t h e  l abora to ry  a r o  

pro t ided  i n  the  following pager.  

l l l O l l b  

3.  

I 

i 
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A TRACER STUDY OF THE BX- 
OF THE BRAIN PATTY ACIDS 

J. F. Mead and A .  J. Fulco 

Several of the brain lipids contain fatty acids which are not 
typical in structure of the usual fatty acids found in the body. There 

is rearon to believe that they may have intere#ting and unique functions 

and derivation. In order to investigate t h i s  posribility, the following 

experiments were performed: 

l-CI4 over a &-day period and killed 3-1/2 hours after the l a e t  injection. 
The fatty acids obtained from the crude brain cerebrorldes of these rata 

were then separated into four groupr which included saturated unsubgtltuted, 

unsaturated unsubstituted, saturated 2-hydroxy, And unsaturated 2-hydroxy 

fatty acide. The individual unrubetituted acids were reparated by reversed 

phase chromatography, and the C 2 4  acidr, lignoceric and nervonic, were i m -  

lated in a state of high purity. The 2-hydroxy acidr were reparated or the 

2-acetoxy derivative0 on the reversed phare column and the CZ4 acidr, cere- 
bronic and 2-hydroxynervonic, were obtained i n  the pure rtAte. 

acids had high rpecific activities; the most highly active acid, lignoceric, 

had a specific activity 150 times greater than the average specific activity 
of the body fatty acids. Stepwisc dagradation of the C2& acids to determine 

the label diitribution revealed that lignoceric acid is completely synthe- 

sized from acetate, with little dilution from acids of intermediate chain 

length during the chain elongation process. Cerebronic acid, in turn, is 

formed directly f r o m  lignoceric acid. Nervonic acid, on the other hand, i 0  

not derived from lignoceric acid by deraturrtion but rather appear8 to be 

formed by chain elongation of oleic acid. 

Two-week-old rata were given intraperitoneal injrctionr of acetate- 

The C24 

A theoretical discussion and s m e  speculation vi11 be gtven. 
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51. 

RECENT CLINICAL EXPERIENCES W I M  RENOCYSTOCRAHS 

AND STUDIES OF RETICULOENDOTHELIAL FUNCTION 

C.  V. Tapl in  

Recent c l i n i c a l  experience8 with renocyotogramr i n  chronic 

pye lonephr i t i s  and occ lu r ive  r e n a l  a r t e ry -d i sease  demonstrate t he  

d i agnos t i c  value of cu r ren t  concept8 of renocyrtogram i n t e r p r e t a -  

t i o n s .  Or ig ina l  i n t e r p r e t a t i o n s  of radiorenogr.mr are modified 

and the  phyr io logica l  b a r i s  of normal renocyrtogram d y n a d c r  is 

c l a r i f i e d .  

considered u r e f u l  i nd ices  of r e n a l  vascular  capac i ty .  

the e f f e c t s  of f l u i d  r e s t r i c t i o n  and loading dorer of para-amino- 

h ippura te  (PAH) on renocyrtogram dynamic8 ha8 led t o  new concept8 

and terlninology for  the  tubular  regmentr. There regmentr a r e  now 

c a l l e d  tubular  t r a n r p o r t  regmentr t o  imply a c lose  r e l a t i o n  between 

blood supply and tubular  c e l l  func t ion  and a tima f a c t o r  f o r  move- 

ment of t r a c e r  from the blood i n t o  the c e l l a  and r ec rc t ion  i n t o  the  

c o l l e c t i n g  tubu le r .  A new concept of minimum tubular  t r an rpor t  time 

is developed and i t a  r e l a t i o n  t o  u r ine  flow i r  descr ibed .  F lu id  re- 
s t r i c t i o n  s u f f i c i e n t  t o  reduce u r ine  formation t o  1 rnl/minute/kidney 

may inc rease  tubu la r  t r anspor t  time from the norm61 of about 2 .5  

minuter t o  5 t o  6 minuter.  A d i f f e rence  in tubular  t r an rpor t  time 

betveen kidneys of more than 1 minute rugges t r  i nequa l i ty  of u r ine  

f l o v .  

The he ights  of the r e n a l  va rcu la r  regmentr a r e  no longer 

Analyrir  of 
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RECENT STUDIES WITH THE TOTAL BODY COUNTER 

N. 1. MacDonald 

Monitoring a c t i v i t i e s  o f  t h e  f a c i l i t y  have included vaekly  d e t e r -  

minations of body burden o f  C S ~ ~ ~  and K40 i n  a number of labora tory  

personnel.  No s i g n i f i c a n t  change i n  burdenr of  Cr137 have been obrerved 

dur ing  t h e  l a s t  6 months. 

o f  K). 

s u b j e c t s .  

following acc iden ta l  exporurer ha8 ind ica t ed  a b io log ica l  "ha l f  time" f o r  

Cs137 r e t e n t i o n  o f  8 5  day8 in one and 120 d a y r i n  tho  o the r .  

l o g i c a l  h a l f  time" f o r  UnS4 i n  t h e  form o f  inha led  d u r t  i r  about 175 day8 

i n  one o f  t he re  men. 

a r e a .  

(The range ha8 been 19-38 pvc Cr137 per p 

No nucl ides  o t h e r  than  Cr137 and K40 have been found i n  t h e r e  

Monitoring o f  two i n d u s t r i a l  workerr over a per iod  of a year  

The "bio- 

Body scanning ind ica t e8  t h i r  burden i r  i n  t h e  lung 

C l i n i c a l  r t u d i e r  have a i m d  a t  reducing t h e  dorer  of r ad ioac t ive  

nuc l ide8  r equ i r ed  i n  e r t a b l i s h e d  diagnor,tfc tests involv ing  r ad io i ro topc r  

and dev i r ing  new medical app l i ca t ion r .  

Sr85 metabolism i n  humans, t h e  TBC has proved of g r e a t  va lue  i n  providing 

d a t a  on body r e t e n t i o n  without t h e  onerour tank of exc re t a  c o l l e c t i o n  and 

a s say .  Body burdenr from an i n j e c t i o n  of 5 kc o f  have been nuorured 

over a per iod  of  more than a year .  

dose following a s i n g l e  intravenous i n j e c t i o n  of d5 i n  v e r y  e a r f l y  d c t e r -  

mined wi th  t h e  TBC. 

t i v i t y  of  t h e  ske le ton  i n  c e r t a i n  d i r case r .  

ranged from 1-2 day8 f o r  a d u l t s  w i th  revere ,  a c t i v e  o r t eoporo r f r ,  t o  15 days 

f o r  a 15 year o ld  boy wi th  or teogenes is  imperfect.. 

less than 0.1 gc of S r  . 

In conjunct ion  wi th  r t u d i e r  of  

The time requi red  t o  l o r e  50% of t h e  

It may prove of  va lue  i n  oa re r r ing  tha  metabolic ac- 
t 

For example, t h e  SO% time has 

There t e r t r  r equ i r e  

85 
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THE INFLUENCE 01 I N F W T O R Y  PROCESSES ON ERYTHROPOIESIS 
AND IRON WTMOLISU 

57.  

J.F. Rorr and H.R. Quarto1 

Rheumatoid a r t h r i t i r ,  neoplar la ,  and othor  condl t lonr  a r roc ia tod  wi th  

inflammatory proccr rcr  f requent ly  ha- on a r r o c i a t o d  anomia, al though body 

Iron rtorcr are Adequate and tho bono p.rrov appoarr morphologically 

c a p a b h  of o r y t h r o p o l c r i r .  S tudlor  wl th  radfoac t lvo  I ron  havo rhovn t h a t  

t r a c e  m o u n t r  of i r o n  adminlr tcrcd fntravonourly are u t i l l r o d  q u a l l t a t i v o l y  

and q u e n t l t a t i v c l y  In  a normal fa rh ion .  

The p o r r l b l l l t y  t h a t  l n f l a m a t l o n  m l l h t  produce A dl r turbance  I n  

r c u t l l l r a t l o n  

cont r ibu te  to t h e  anemla war l n v e r t i g a t o d  i n  dogr and In r a t a .  

r p c c l o r  f n f l . m u t i o n  va# Induced by lntramurcular  l n j e c t f o n  of tu rpont lne  

and t h e  u t l l l s a t l o n  f o r  e ry throcyto  formation of  rad io i ron  givon I n t r a -  

vcnouely AI t r a n r f o r r i n  bound Iron and a i  homoglobin Iron In  r r n e r c e n t  

c ry throcytor  war r tud lod  and compared with u t i l l r a t l o n  o f  i r o n  from thcro 

of  i r o n  re learod  from renorcent  .rythtocytor and thr roby  

In both 

rourcor  by n o m 1  anlmal r .  

Both r p e c i a r  u t i l i z e d  t r a n r f c r r l n  bound i r o n  for ery throcyto  

formation I n  normml fa rh ion ,  even i n  the  prerence of rovor(l i n f 1 l P I a t l o n .  

However, anlmalr wi th  lnf lamautory roac t lonr  rhawod decrcared rat. and 

cx tont  of u t l l l r a t f o n  of  I r o n  admlnl r tor rd  I n  the  form of renorcent  

e ry throcytes .  The d l r t r l b u t l o n  of  eno or cent o ry throcyt r  I ron In  the  t l r r u e r  

.of r a t a  w l t h  Inf la tmatory  r e a c t i o n  war d l f f o r e n t  from t h e  d l r t r l b u t l o n  of 

t r a n r f c r r l n  bound i r o n .  

Thcro obrcrva t ionr  rugger t  t h a t  lnfla-tory condl t fonr  d l r t u r b  tho 

proccrrcr  of hemoglobin catabol l rm,  and i n t e r f o r e  v l t h  r o u t l l f z a t l o n  of 

i ron r c l c a r a d  from dcrtroyod e r y t h r o c y t o r .  

i 
f 
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