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F 2)L- clFC:rOd!6lySiS vias attempted but t h l s  technic t ikewfse resu l ted  . _  

,411 tho I ” ‘  lebeled albumin used was prepared ln our laboratory and 
15 I 

bad e? unl-omd 1 cmcant rs t ion  tha t  d l d  not exceed 2% of the t o t a l  radlo- 

ac t tv i?y .  

The S35 ltbeled amtno acl&, L-cyst ine and L-methTonine w e  propared 

by 81  Ic:.!in3 rr!c?oorgtnisr:,s to grow in S35 suIfate-contalnlng media. The amino 

acids :“wo s , : . . ’ ? t ! m ! t e d  i n to  p ro te ln  by the mlaoarganisms and these proteins 

wwe then hydcolyzed w i th  a c i d  and/lsolated by chemical means, 
t h e  amino acids were 

The ) I 3 ’  w s  counted by the use of a thin mfcrorwlndow G l e g r -  

lueller iube. 

used q;:l-.fch rctucod fhe 

W Q ~ Q  screened t o  m c ‘ c  5”: o f  the t o t a l  count. 

plasma !YES cotmtc-d tke pcssible s35 interference w i th  lr3’ countlng wes 2$ or 

less. Drp l i cs tc  sr.2 o i : i l i l i t e r  plasma samples were dr ied  ai  rOOm t q e r a t u r e  

i n  plorchets =anlainin2 ? r l ch lo race i I c  acld. 

scployad, se l  f ctsorpt !on correct  ions W C T ~  ki necessary. 

the injetted i o d i r a t t d  a l b c n i n  seere used as radleacttve standard throughout. 

A l l  t h e  i*esel?s  h w c  been corrected f a  physical decay to  the time of  I n jec t l on  

o f  the c c t e r ! a l .  The S35 vas determlned by methods devolaped i n  ow laboratory 

Since S35 was presont I n  t h e s e  samples, adequate s h k l d l n g  war 

The beia par t f c les  o f  s35 a c t l v l t y  by about &$. 

Under the condit lons that the 

1Vithin the range o f  matcrfs l  

DI  l u ted  sampler of  

I I b 4 b 5 4  
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2 8 v:h:th tlqe p r o f  !fn-bovnd su l fu r  f s  oxfdized t o  s u l f a t e  and p r r c l p i t a t e d  as 

l f a t c  I n  t h ' s  tecl jnlc a l l  the i s  removed. The benrfdine 

our+( I r  a u!inlowl:ss flow counter. Approprlate ~ r o c t l o n s  for 
e' - c, 
5 ; + e l f  absorfltlon c3;~cidence end decay wero made. 
m -  

The s u l f u r  content was . -  - -  
0 L determfnedby bat r - t i t r a t i o h  of  the bent ld ine s u l f a t e  w l th  sodiun hydroxide. 

''I albumln &;age var led  from 10-20 mfaoeur los  In oach of  

- 
- The 

, thc S35 dose ?.as ?O& m l a a o v l e s .  

Stud.es have been c w r i o d  out to date on 20 rubjectr .  A l l  subjoetr 

were nwml pale- ranging i n  ac3 from 21 t o  &. A l l  excopt on. o f  the subjects 

were nedical s t u  en t t  cr greduc.+e students i n  tho hpar tmont  o f  Physlolagleal 

Chenlstry. A t  I 20 subjects recalved , I 3 '  a lbmln .  

SJ5 L-cyst inc and s i x  sirnultanc w s l y  admlnlsterod s35 L-mm.thlonlno. The rub- 

jec ts  took a d ie t  :.%ich was adc quate i n  protern and calories (although no 

attei-pt a t  un i fw f i i f t y  was made: and 2& how w i n o  samples m e  t a l l o c t c d  upon 

wh1c.h nitrogen determinations were don. to s ree r ta ln  tho approximate protern 

intake. Deterrn!na+lons of hematocrit, plasm0 elbunfn and g lobu l in  were made 

on a l l  subjects. There was no attempt a t  rogu la t fon  o f  a c t f v l t y  nor war the 

thy ro id  gland blocked w i th  non-radloeetlve iodin.. Tho dose o f  lobeled 

p ro te in  ranged frm 1-20 mg, tha t  of the S3* eyrtfm from approxtmately 10-30 

rng, and tha t  o f  the l -methlonino u n d r  I mg. 

,- , 

Flve received rfmuItaneousIy 

Resut t i  - 
The fate of  the tagged albumin is wolt f l l u s t r a t e d  in  Fig. I. 

This i s  a y c p b  o f  three subjects and I s  t yp fca l  o f  almost a l  I patfonts studled 

!*;ha received undenotved t r 3 '  atbunin. A s  seen from t h t s  semilogarithmic p l o t  

the observed c w v e  can best be r ~ ~ o l u o d  f n t o . t h r w  compononis. The r a p i d  

I I b l r b 5 5  
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onsnt is  s t t r l b u t e d  t o  the d l r t r l b u t l o n  o f  the labeled albumln 

frovascular and intravascular spaces. The t h l r d  or slow a m -  

fs t h a ' c e t t b o l i c  Component, thn t  18, I t  represents tho meta- 

!on o f  the lodfrated albunln. The intermodlate component 1s 

I t  t o  explain, but mort l i k e l y  represents an equ l l i b r l un  of  

le albunfr .  pool," e? an equ l l l b r i un  between the "ex t race l lu la r "  

u lo r "  a l b m l n  eamponantr. 

t h l s  data emplaylng tho motabollc pa r t l on  o f  the curve 1) 1s 

possfblo t o  detormlne the h a l f - l l f e  whlch averaged approxlmatoly ten day9 l n  

the group studied to date. 

s t l c a l  a M l y S l S  fo r  the determinatlon o f  the dovtat lon from the mom. 

The data has not yet been subjected t o  a s t a t i -  

From 

th@sQ cwves, i t  is posslble t o  ca lcu la te  the albumin t v n o v r  r a t e  as w e l l .  

as +he magnitutie of the"exchangab1a albumin pool", the concentrat fan o f  

extravastular albunln and the plasma volume. 

a l l y  I n  agreement w i th  those reparted by others. 

lots of 

These ealCul8tions are grner- 

Inadvertently, one of  the 

a l b m l n  v,as denatwed durlng the process o f  removlng the unbound 

This &vas drscovwed a f t e r  tho m s t w l a l  had been adnlnistered t o  three 

subjects. 

and the denatured a lb~mfn .  It 1s seen tha t  tho f a l l  lo much m c h  rap id  w l th  

+he denatwed materia? so tha t  a t  tho end o f  how8 the concentratfan wss 

Fig. 2 show the f i r s t  & hours d l f f r rence  between tho non-deneiured 

too low t o  count. The f w t h n  f a t o  o f  thir matrlel  w s  not dotermfned. It 

i s  exceedlngly intersesting t o  note the marked dtfferoneo between denatwed 

and nst ive  msterlal.  From t h l s  f t  i s  c r t a f n  the prwence of donstwed 

olbun!n v a l d  E )  be ecsily detwmlned and, b) would net inf luence tho meta- 

bolic cwve which begins aftw the t h l r d  w four th  day o f  the experlment for 

at f h l s  per iod none vrwld be perceptible. 

I I b 4 b S b  
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NOTES 

1 . 1 1  b ’ o ’ ? 3 ; c c l  Zegredatlon d id  not ho ld beyond approxlmately 

c .  j). After t h i s  t lme the c w v e  began t o  f l a t t e n  and i n  some 

octucl ineease o f  , I 3 ’  prate!n mneentrat Ion was noted. This 
2 
E VB ‘eel :t due t o  t h e  eppearence o f  !I3’ thyroglobul ln  oeeurrlng fram the 
.~ . .  

snaIl_eh,&: o f  untslind which would be f t x e d  by the thyro id  as wel l  as . -  - - -  
subs i&& f i x a f i o p  o f  

and ogafn seaatc-d i n t o  the blood stream as 1 ” ’  bound thyroglobul in. 

degraded (41th the a lbunin taken up by )he thyro id  
. 

- 1  

Flg. 3 and 4 show studies car r ied  out  wI th  S35 L-cyst ine over a 

pc-riod of approxi-afely 70 days and s3’ Lmeth ion ine over a per iod  of 35 days 

respcctively. 

f i r s + ,  i t  i s  seen t l -st  over the f i r s t  12-15 days o f  the experlment there has 

becn no s i c n i f i c c r t  f a l l  i n  albumin s p e c i f i c  a c t l v i t y .  Subsequent t o  this, 

the f a l l  i s  v e r y  greduat and doe5 not appear to foJlow sny c lear-cut  expon- 

e n t i a l  pattern. 

nine. 

spprexipatcly 20 toys .  

These changes are i n  marked contrast t o  the a lbunln pattern. A t 1  the 

stuC!?s t o  d a t e  bave fol loned these general pat terns w i t h  minor varfat ions. 

Fro; t h i s  i ’  ~ d u l d  eFpeCr t hc t  there i s  a marked d l f f w e n c e  I n  the behavior 

o f  I r 3 l  a lbwnin  E S  cor t rastod w l t h  endogeneously labeled plasma p r o t e i n  

syni’,csired f rcn  an a n i m  o c i d  precursor. 

Conctrqing ourselves w l th  +he albumin por t ion  of the c w v e  

The seme phenomenon can be observed i n  the case of the L a e t h i o -  

I ?  Fig. 4 there :.as been l i t t l e  s l g n l f i e a n t  decrease ovw a per iod  of I 

Subs’equent t o  t h l s  the f a l l  Is very slow and r r a t l c .  

I n  the cese o f  the mired globulins, the f a l l  i s  much more r a p i d  

i n i t i a l l y  than tha t  of the albumin but a f t e r  the e ighth t o  the t w e l f t h  day 

the tvu p a r a l l e l  one atather very closely. 

Discussion 

The question has been ra ised as t o  the v a l i d l t y  of the  Iodinated 
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3 Z g ' v s  c - c c -  
-.-. ? . c ,  -/ E - . -  

3 
' e  ?: 

? L a t t L i f n  reasu'ercn: o f  t u r a v e r  because It depends upon t h e  underlyfng 
- -  

c - 
, a s s u p t l c n  o f  a )  1 ~ ~ 1 :  o f  demturatron, b) normal metaboflc behevtor lnvlvo, - 

13 I and c) dfabt I i t y  o f  the 1 

appear a t  least t h a t  por t  a, namely, the questlon o f  whether denatura+Ion 

tag. From these p r e l  tminary rtudf- It would 
E : ;  

o 
't -0 

- o 
5 .  
P -c 
5 c fhat  is, denotmed 
€ - P ,  

c 
v1c - > 

would be r e a d i l y  cpprcciated w perceived, must be answered i n  the  af f i rmat ive.  

labeled albumin behsves e n t i r e l y  d i f f e r e n t l y  from that  

o f  non-deultwed r a t c r l a l .  Poweve?, the question of the stability of +he 
rL- ' ' 
0 5 3 -  2 3 ;  

h g d n g  and whetber metabolic behavior follows a normal pa t te rn  s t l i t  remains 

?a be anwered. 

c a - - 2 L L  L Z  

1 )  c'as hoped that  the camparfson o f  the lr3' technlc w i t h  

rL- ' ' 
0 5 3 -  2 3 ;  

h g d n g  and whetber metabolic behavior follows a normal pa t te rn  s t l i t  remains 

?a be anwered. 

c a - - 2 L L  L Z  

1 )  c'as hoped that  the camparfson o f  the lr3' technlc w i t h  

t h a t  of labeling c l t h  amino aclds would give a sa t is fac to ry  answer. 

By enployfng the S35 labeled amino a c i d  technic these twb obJectlons 

should be overecre, That is, the label being one M t l v e l y  present would 

behave i r  a "noreal" manner and secondly, there w u l d  be no danger o f  t h l s  

r a t v i a l  belng lost exec-pt os i t  i s  removed by the normal metabolic precesses. 

Hov;evw, !n wdw far t h i s  technic and i t s  f n t w p r e t a t l o n  to  be valfd, cer ta in  

assmptions are necessary. The most lmpoctant assumptlon i s  that  shortly 

a f t e r  the peak s p e c i f i c  o c t i v l t y  has been reached, the metabollc precursor 

or p i e c t r s w s  o f  tho labeled p r o t e i n  w u l d  no longer eontatn a s tgn i f l can t  

lsotope concentrofion. The prevloos work has never elucfdated whether these 

ossmptlo?s do or do not hold i n  t h l s  type o f  experimentatfon. 

w r k  usfng 

?.ere I n t e r p ~ e t c d  by Londor: to  ind lcste a hsff tIme for serum albumin o f  '20 

c'ays. cui- forcev d a t a  had riot been care fu l l y  wcrked out and has proven to 

be q u i t e  voluelcss ir, attempting t o  answer t h i s  question. On the bes ls  of 

the r m u ! t s  obtz inea  i n  t h l s  ser ies o f  experiments, It Is c lear  tha t  as far  

as ?he a l b m T n  moiety Is concerned, the f t a t  c w v e  obtslned d v i n g  the  

per icd  o f  about the f i r s t  10-20 days o f  the experiment can best be in te r -  

pre?ed os denonstrating eithcr cmf lnued replacement o f  a s lng te  metabolic 

Previous 

glycine labeled p r o t e i n  i n  a normal man and a w m a l  woman 

1 I ' o h 5 5 8  
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t o  f x ~  r a t s  30\b the resu l ts  shwn in Fig. 5. Here It i s  seen tha t  the typ t -  

col exporcl-rof c-nve rcported p r e v i o t 5 f y  f n  animal s tud ies i s  being repeated. 

As ~ o t z c  +lie g'obu'in t r n c t l o n  does show a r a p i d  component i n i -  

+ l c ! l y .  >:D ct-it[a*; onerl<sis o f  th:s deta has yet been attempted. This fs 8 

part  o f  t h e  ciii'ren+ pt,ese o f  the research program, 

Pro jected-ztc$-cJ 

I t  i s  prcposed that  i n  the next phase the problem be investigated 

as follom: 

I .  T ~ Q  s ine  technics employed wtth a l b m i n  should be applied t 3  

r31 
i nd iv iduc l  :3ns. ';;e kavc begun ow' s+ud?es wf th  I gamma g lobu l in  and the 

turn5vec' yjot:.r,rr: of gam:." g lobu l in  6fteP the administrat ion o f  s3' L-amlnO 

acids. ',';e 2tsi;'c i.0 c ' c S c r n i m  a) the metabolic f a t e  o f  , I 3 '  gamrna globul in, 

a T d  5 )  +>: ,:Ett:i*: o f  boko.!iw of  thy3 fractlon a f f e r  Iabejed amino a c i d  

a?r:::-,fsfr;:!or. l r  vicn 3f the rsplci f a t 1  o f  the t o t a l  g lobul fn  f r a c t i o n  

:kcre is sm:c r u ? ~ c s " ; o n  i h 4 t  the Sctevios o f  the and the s35 amino 

a c i d  teeh:i:cs say '.e qu l te  s lmf lar .  

di*'csent t i j : ibc I 'c  pa4k:;r!y fw the synthesis o f  gamws glohulin, poss ibIy  

r m h  rcrr;  G'jreet o r <  s ! : x I e  then t h a t  o f  the a lbunln pcr t io lu .  

If +hey were, t h i s  would suggest a 

This phase 
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p?’q YXI is no:; underv:ay and methods of isolating and iodl&tlng the 

e l y  Jnsttbla g c m a  globulin are befng -ked out. It Is s t l l l  not 

ES to r:kethcs a Ch6nfcaI method or starch electrophor&is is +he 

od i s o ? a t t o n  technic for garma globulin. 

n f ract ions a m  to be tnvesttgated. 

Inatton of nixed glcbul ins end their separation after thelr administra- 

Subsequently, b t h w  O f  the 

Whether thls w r k  w i l t  be &ne by 

chmie~11 means tx the lodlnatlon of the Indlvldwl g l o b u l l ~  Is de- 

pendent 

attmpt 
13 the 1 

upon technics upon whtch we are cwrently w k l n g .  

The next phase of the tnvestigatlcm w i l l  be concerned wlth an 

90 8ns‘::er the questlons which were posed wiglnally, drnely, whether 

albumin e n t e r s  into the nwmal metabolic processes and the stabilfty 

of the 

SJ5 oriro acids to suitable hosts and a t  appropriate tlmrr remnovlng blood and 

isalctlng the plcsm from the donor. 

qmntittes of this ra t iveJy  labeled plasma proteln and each of the tracttons 

will then be separated and their fate deterrnlned. After this phase o f  the 

work has been ccnple:ed and the results evaluated, studies are to begin on 

patients suffering from cancer and other sfatea of altered protefn metabofism. 

tags. This :vl l I  be answered by adminlsterfng masstve doses of 

Recipients w i l l  then be gfven tracer 

I I b 4 b b O  
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10. ~ i c l p a t e d  duration 

It l e  crtiniatod tbvt the arseamenf of methodm w i l l  rewire aaothor 

yosr and a h d f .  

5ta;ro can br. neda in an ddit ional  two yobra. 

Subrequcntly an& simultaneously a epnef  of diseassd 

11. No provinion. 

12, Yo othw appllcatlon t o  cupport thio tme of  work i n  hupp.nm. 

I I b 4 b b 5  
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