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BOX No. 

p ro t e in  c l a s s e s  

I n  previous 

i n  P a t i e n t s  
FROM :' W, L. Iiughes, A. Scanu, W. Wolhs 

w i l l  be studied, 

experiments by D. G i t l i n  (J.C.1, 37: 172, 1958) i t  has been show 

- 
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SUBJECT: In t e rac t ions  of S e m  l ipopro te ins  
l abe led  w i t h  1131, Projec t  H-55. I 

partment Committee on Use of Radioactive 

the  use of I131-labeled serum l ipopro te ins  according 

t o  P ro jec t  H-37 ! w i t h  the  following modifications.  

Objective: 

Primary objdc t ive  w i l l  be t o  explore the  physiological  i n t e r a c t i o n s  between human 

serum l i popro te  n s ,  including chylomicrons, wi th  t h e  i n t en t ion  of learning more about 

t h e i r  function 

from al-l ipopro e i n s  has been recent ly  descr ibed by Scanu -- et  al. (Arch. Biochem. 

Biophys. 3, 39 , 1958). 
been shown that1 this a-protein recombines 

d fate. A technique of preparat ion of undenatured l ip id- f ree  p ro te in  

I n  s tud ie s  c a r r i e d  out i n  p a r t  i n  t h i s  Laboratory, it has 1 
v i t r o  with serum l i p i d s  to  reform l ipo-  

p ro te ins  (unpub i shed  observations). I n  the present i n v e s t i g a t i o n  Ir31-labeled human 

- l i popro te ins  t and I131-labeled human l i p id - f r ee  a1-prdteh w i l l  be in jec ted  i n t o  a 
I "1 

normal subjec t  b d  t h e i r  turnover rate and d i s t r i b u t i o n  in the  o the r  serum l ipo-  

t h a t  a- and p-lbpoproteins have much s h o r t e r  half-lives than o t h e r  serum pro te ins .  

It has been r e  or ted  also t ha t  1131-labeled a- and p- l ipoproteins  a r e  removed from 

blood faster t an y-globulin o r  iron-binding p ro te in  (J.C.I. 35:44, 1956). 

on -- i n  v i t r o  i n  1 eracti'ondserum l ipopro te ins  have been reported by Florsheim and 

Morton (J. Appj. Phys io l .  2: 301, 1957). 

Studies  
of 
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?.!ethodology: ' I I _- 

I 

a> Source 04 l ipoproteins .  Sormal human donors w i l l  be used as a source Or' l ipo-  
I 

prote ins .  500 GI of  blood w i l l  be withdrawn and a f t e r  c l o t t i n g ,  serum w i l l  be 

cent r i fuga t ion  a d 1.21. Removal of  l i p i d s  from alpha-l ipoproteins  

separated by cen Alpha- and beta- l ipoproteins  w i l l  be prepared by u l t r a -  

-- W i l l  be performed by the  technique of Scanu e t  a1 (Arch. Biochem, Biophys. 74: 390, 
1958 . I I 

Iodina t ion  w i l l  be performed according t o  McFarlane 

Renoval o f  f r e e  iodine w i l l  be accomplished by the  use 

of I o r e s i n  (Abbo t) .  t 
P r i o r  t o  t h e  s tudy of the  turnover of t h e  iod ina ted  l ipo-  

t o  assure  t h e  s t e r i l i t y  of the preparat ions ( f i l t r a -  

d) 

e >  

evident 

f >  

s )  

From 1 t o  2 mill igrams of p ro te in  w i l l  be in jec ted .  
! 

These will be p a t i e n t s  i n  a va r i e ty  of diseased states wi th  assoc ia ted  
Patients 1 

abnorna l i t i e s  i n  l ipopro te in  metabolism. 

Responsible physician: W. Wolins. 

Counti%l. By means of whole body counting the  ra te  of degradation of  t h e  

administered ra -oiodinated p ro te ins  w i l l  be determined. Elood samples w i l l  be a l s o  

withdrawn a t  reg lar  time i n t e r v a l s  t o  determine the  d i s t r i b u t i o n  of r a d i o a c t i v i t y  

i n  the  vario?ls s ruin l ipopro te in  c lasses .  A well-type s c i n t i l l a t i o n  de tec to r  w i l l  

be used f o r  t h e  (purpose. 
1 

Dosimetry: 

chmps-Cotzias nomogram the dose r a t e  a t  t he  center of a 70 Kg. man- 

cantaining a uniform concentrat ion o f  1131 of  1 pcA<g. i s  0.021 

dose ( a t  T =a?) is 0.270 rads. Assuming a b i o l o g i c a l  h a l f - l i f e  
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a t o t a l  plasma 

f o r  the a- l ipoprotein of 5 days ( G i t l i n  reported 4 t o  5 days i n  ch i ldren)  gives  an 

e f f e c t i v e  half-li&e of 3 d a y s  and 3 r e s u l t a n t  t o t a l  dose of 0.0s rad. 

a c t i v i t y  of 

Minimum cou&ing requirements of about 500 cpm per sarnple of  4 m l .  require  

500 cpm 
4ral 

1131 131 lpC = 0.8 pc I 
0.8 x 106cpm 

3 x 5 x 10 ml x 
I 

he  W i l l  want t o  continue measurement f o r  about 16 days (i.e. 2 physical  ha l f - l ives  

of I 13 1 ). I n  ad L ' t i o n  a t  l e a s t  h a l f  of the  plasma a c t i v i t y  w i l l  be l o s t  by extra- 

vascular  d i s t r i b u t i o n .  I n  order t o  a s s e s s  the b io logica l  homogeneity of our ma te r i a l  

we should f o l l o w  i t  u n t i l  at l e a s t  90% has been catabolized, 

i n j e c t  4 x 2 x 1 

6 4 ~ 1  13' o r  a+ut 1 p m g .  As shown above this load shotlld give a t o t a l  dose of 

Therefore,  we need t o  

= 80 times more a c t i v i t y  than  i s  needed f o r  immediate counting, i.e, d 
only 0.08 rad o r  permitted in tracer inves t iga t ions .  

- .  I 

i 
I 

summary: 

1. Alpha-l 'poproteins and t h e i r  de l ip ida t ed  de r iva t ive  W i l l  be- prepared from 

sera of  normal an donors. 

131 2, Follari g l a b e l i n g  with I and s t e r i l i z a t i o n ,  turnover &.I vivo and distri- 3 -- 
bution o f  the  ra&oiodinated pro te in  i n  the  other  l ipopro te in  c l a s s e s  w i l l  be s tudied.  

3. The & sub jec t s  w i l l  be i n j e c t e d  w i t h  p ro te in  f r a c t i o n s  separa ted  from 

s e r a  of normal sdbjects .  

t of pro te in  i n j e c t e d  w i l l  be 1 - 2 mg. 

a c t i v i t y  when it has decreased t o  only a few per  cent of dhe i n j e c t e d  

s t u d i e s  in a 70 Xg. sub jec t ,  an i n i t i a l  a c t i v i t y  of lpc/'Kg. of 

1131 Will be n e e h d ,  from which the  e s t i n a t e d  dose w i l l  be 0.0s rad. 

6. L q o l ' s ( s o 1 u t i o n  w i l l  be adminis tered beginning 3 days p r i o r  t o  i n j e c t i o n  of 

r ad ioac t iv i ty  t o  I block uptake by t h e  thyroid. 
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