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The use of radionuclides and the  service offered by the  Radio- 
a c t i v i t y  Research Center continues to - inc rease  on t h i s  campus) 1,230 
isotope shipments were received duping the  
t i n g  a two-fold increase over t he  previous q i  
volved t h e  handling of 18,005 Curies of label 
topes and 268.5 Curies of Tr i t i um.  This is a 
mount i n  cur ies  received i n  t h e  previous period and represents  a t rend 
toward more expensive and exot ic  radiochemicals ordered i n  smaller quan- 
t i t y ,  b e t t e r  de l ivery  by manufacturers and less decay p r i o r  t o  use. 

I The i s o t o  ea mentioned above were used I n  research in 236 pro- 
j e c t s  desclsibed E n t h i s  ~ e p o r t  and as rout ine  diagnost ic  tests and 
therapy. Such p ro jec t s  place. a h e a v  demand upon the  consul ta t ive time 
of t he  academic staff and upon the  avai lab le  equipment and technical 
staff .  

f o r  one o r  more radionucl ides  during the  
t i o n a l  space and personnel are necessary E we a n  t o  continue t o  
serve, t h i s  campua adequately, I 

I1 

The teaching of medical a tudents  r e s iden t s  and others ,  employs 
t h e  combined f a c i l i t i e s  of t h e  Radloact ivl ty  Research Center and Ra- 
diology and i n  some i n s ~ a n c e s ,  .Ira roceives f inanc ia l  sup r t - f r o m  
t h e  School of Pharmacy r$d t h e  De r t m e t  of h e r g m c y  Med&ne. Pif- 
t y  freshmen medical s tudents  enroEed In Emergency Medicino 121-E and 
t h i r t y  six continued t h e  course in t h e  sophomore year  t o  comploti6 t h e  
laboratory exercises  and qua l i fy  f o r  da r t i f i ca t ion ,  Twelve students,  
mostly a t  the graduate levo1 in t h e  bepic sciences enrol led i n  Biora- 
diology 125. Three evening courses neke offered through Continuing 
Education i n  order  t o  o f f e r  t o  those  i& outlping areas, the op rtu- 
n i t y  t o  xlbarn isotope technics.  The Dirst,a series of five 2-Kur 
l ec tu re s  had an enrollment of over o n e  hundred and f i f ty .  
followed by a f a l l  and spr ing lab0 work shop comprised of thfr- 
t een  2-hour sessions leading t o  A t  orgy commission or California 
S t a t e  c e r t i f i c a t i o n  following a co s ive  examihattbn; . Thba-cour8e 
was over subscribed (40) with s t u  ng from as far a s  Redung I 

and Modesto. 

A one month f u l l  time c o w  ope fundamentals $8 
offered and is primarily taken b en t ,  staff but a l s o  b m-, 
search fel lows,  v i s i t i n g  f a c u l t  enro l l ing  in C o n t i n d w  
Education. A l a rge  number of t reign countr ies  ret- t o  
es t ab l i sh  isotope research pro rams In t h e i r  home land, F i f ty  
o r  Ph.D.ts and s ix teen  technicfans took t h i s  course. 

The work load upon t h e  l i q u i d  s c i n t i l l a t i o n  and gama ray rpec- 
trometers has been eapec ia l ly  heavy and 101,305 samples were assayed + 

a t  eighteen months. Addi- 

Ins t ruc t ion  i n  Bioradlolom and Related Subjects  
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Have1 R.J., M.D. 1 4 C  Palmitic acid: This palmitic acid w i l l  be con- 
ver ted t o  the  6 0 d i ~ ~  s a l t  by addi t ion of an aqueous 
sol.ution of sodium bicarbonate and the  solut ion 
heat  s t e r i l i z e d .  The soap so lu t ion  W i l l  be added 
t o  a quant i ty  of s t e r i l e  human s e m  albumin 80- 
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l u t i o n  t o  y i e l d  a concentration of 1 t o  2 moles 
f a t t y  ac id  per  mol of albumin. The resu l t ing  
physiologic f a t t y  acid-albumin com l e x  wi l l  be 

intravenously i n  oung l a h e  diabet ic  
hospi ta l ieed on tKe metabolism ward of 

Hospital  on th ree  occasions: during ade- 
quate chemical d i abe t i c  control ;  a t  t h e  onset of 
ke tos i s  after withdrawal of i n su l in ;  and during 
t h e  presence of moderate keto858 p r i o r  t o  re in-  
s t i t u t i o n  of i n s u l i n  therapy. From appropkhate 
analyses of s e r i a l  blood sampler, t he  turnover 
rate and miscible pool of unres t e r i f i ed  f a t t y  
ac ids  wi l l  be ca lcu la ted  during these  periode. 
The data obtained -11 be cor re la ted  with quan- 
t i t a t i v e  ana lys i s  of plasma glucbse, ketone, and 
l ipo-$rotein concentrations during the periods 
of study. The blood samples w i l l  be processed 
a t  t h e  Hoo or  Foundation and t h e  radioactive 
assays wilf be performed a t  t h e  Radioactivit  
Research Center. 
l i f e  of t h e  l m i t i c  ac id  i n  t h e  body, D r .  Kenneth 
Sco t t  has c a f h a t e d  t h a t  total bbdp radiat ion 
f o r  t h e  o n t i r e  study would be 5-6 mr.  per subject. 

g0Sr: Thi i so tope  is contained in an ion isa t ion  
de tec tor  which fsws a part of a gas-liquid 
c ramtograph a paratus t o  be purchased from 

detec tor  has b en s h i s l  ed i n  accordance with 
AEC requiremen t s. The 9 89 r is al loyed with gold 
and covered with gold f o i l  and should re#resent 
no r ad ia t ion  h a h r d  s ince  it is a B emi t te r  gnd 
is shielded by vis equipment. 

l4C; l 3 l f ,  3H, TP: (1) Metabolic s tud ies  fn ' rabbi t s ,  
dogs, and possi ly o the r  animals. (2 )  Metabolia 
s tud ie s  i n  tis8 kB s l i c e s  and~homogenates. (31 
Membrane transp63-t s tud ies .  

. 

On t he  basis of a 24 hour half- 

I 
I R f search Specia E t i e s ,  fnc. The source f o r t h i s  
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3H:8 Zbotopic&I1 1abeIedwompoPnU' t o !  be,fbd1.60 
animals . in :  orde t b d a b e l  chylOmiclonsL~r'2lpa-' 
proteinet'wtlloh 
i n t o  rec ip ien t  

%: Preliminaa studies .  i n  subjec ts  over 40 N- 
ceiving onstanq intravenous infusions of palmitic 
acid-1-1EC during exercise  have shown t h a t  both in- 
flux and e f f lux  of f r e e  f a t ty  ac ids  i n  t h e  blood- 

11 then be i so l a t ed  and injected 
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14C contd. insuf f ic ien t  t o  account f o r  the energy 
n e e d s t h e s e  subjec ts  as measured by oxygen con- 
sumption. It i s  considered tha t  f r e e  f a t t y  acid 
flux may l i m i t  t h e  magnitude of exercise  during 
non-steady s t a t e  conditions. It i s  f e l t  t o  be i m -  
portant t o  carry out similar s tudies  durlng steady 
s t a t e  exercise  and i n  highly t r a ined  subjects  '. 
who can carry out high work; such subjects  a r e  
necessar i ly  young. Th so s tud ie s  require  the  use 

over r a t e  of f r e e  f a t t y  acids .  
of 25 microcuries of P 4C because of the  high turn- 

14C: The l m i t i c  ac id  nil1 be converted t o  the  
sodium s a c  by addi t ion  of an aqueous solut ion 
of sodium bicarbonate and the  so lu t ion  s t e r i l i -  
zed by heat .  
a quant i ty  of s t e r i l e  hwnan serum albumin solu- 
t i o n  t o  give a concentration of 1 t o  2 moles 
f a t t y  ac id  per mol albumin. The r e su l t i ng  com- 
l e x  wi l l  be in j ec t ed  intravenously i n  subjects 

Rospitalized a t  Moff i t t  or San Francisco General. 
The conversion of t he  f a t t y  ac id  t o  o ther  cir- 
c u l a t h g  l i p i d s ,  espec ia l ly  t r i g lyce r ides ,  all ' 

be s tudied  t o  der ive information regarding pool 
sises and turnover r a t e s  under varying conditions 
of d i e t  and i n  c e r t a i n  hyperlipidemic s t a t e s .  
Available evidence ind ica tes  t h a t  the  biologic 
h a l f - l i f e  of palmit ic  administered i n  t h i s  manner 
t o  humans i s  about 24 hours. For each study, 
minimum quant i t  necessary t o  provide t h e  re 

Ti tan iumtr i t ide  coated on 0.OOEthick s t a in l e s s  
s t e e l  f o i l :  a sealed source--total  a c t i v i t  t k  exceed 25Omc. 

%r: We use OW own modification of S t e r l  
Gray's method f o r  measurement of bl6od volume 
(Scand J. Clin.:& Lab. Invest .  14:355,'62) Ten 
ml. of t h e  a t i q n t f s  blood is tagged with %r 
volume of taggee c e l l  suspension i s  given i n t r a -  
venously and a Eartion of euspension is  reserved 
f o r  use as a standard. BlQqd,,is taken f r o m  t he  
pa t i en t  a t  s u i  
of hematocrit rad ioac t iv i ty .  The l a t t e r  Is 
compared with 
l u t i o n s  of t he  
are only those 
of advanced co 
abnormalit ies serum protein.  Plasma volumba 
a r e  measured 
ed t o  a few 
of bodv build. 

The soap so lu t ion  w i l l  be added t o  

information w i l  f be used. 

- 

using s t e r i  E e pfrecautions.  A ca re fu l ly  measuled 

l e  in t e rva l s  for determination 

rad ioac t iv i ty  of suitable d i -  
god c e l l  suspension. Pat ients .  

fec ted  for spec ia l  etudy because 
t ion8  assgclated with edema o r  

T 1824. Voluntesrd wi l l  be U t -  
M t h  extreme, abnormalit ies 


