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Ind iv idna l s  w i t h  t hy ro id  d i sease  will be adn i t t ed  p r i o r  t o  

e s t a b l i s h  o r  c o n f i m  the diagnosis .  
aiid a f t e r  a s p e c i f i c  d i a snos i s  has  been aacie. I n v e s t i g a t i o n  a t  

In each case t he  presence 
c i r c u l a t i n s  an t i t hy rog lobu l in  w i l l  be e s t a b l i s h e d  by the use of t h e  

P r i o r  t o  the  s tudy  of  t h e  turnover of thyroglobu- technique (10). 
and con junc t iva l  tests f o r  s e n s i t i v i t y  w i l l  be 3erforxed  as will 

assxre t ! : e  s t e r i l i t y  of the p repa ra t ion  used ( f i l t r a t i o n  and 
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n i e  f i n a l  f r a c t i o n  t o  
3)’ t h e  ;;lethod of Derr ien  e t  al ( 5 , 5 ) .  

r . i i i l  be i s o l a t e d  by e lec t ro?hores i s .  

%e prepara t ion  w i l l  be 
by reyeztcd p r e c i p i t a t i o n  and d i a l y s i s .  

by proce3::re.s ?eriorned at low t e rqe ra tu res .  
Iod inayion  of thyroglobul in  
This w i L 1  be accompiished by e i t h e r  t h e  method o f  Xughes 

Spec i f i c  a c t i v i t y  of the  Prepara t ion ,  

Degradatioc w i l l  be 

o f  iv!c!:arlane (7,8,9). 
It is a n t i c i g a t e d  that  

This w i l l  p e r z i t  w!iole-’sody ‘.e 1 !sc p e r  mp of t h y r o ~ l o b u l i n .  
a f t e r  a d y i n i s t r a t i o n  of 1 xp o f  thyroglobul in  t o  each 
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s t e d  frm t h e  Isotope Cami t t ee  t o  a d n i r i s t e r  ILJL 

R man thyroglobul in  t o  c l i n i c a l l y  i n v e s t i g a t e d  noma1 s u b j e c t s  
. i ividuals  w i t h  a v a r i e t y  of t hy ro id  d isorders .  

tors:  h’.i\iolins, G.Terres, C.%ellabarger  and S.Cohn 

131 
k r p o s e  of t h i s  i n v e s t i g a t i o n  i s  t o  s tudy  the turnover  of  I 
man thyroglobul in  i n  nan. 
r roglobul in  i n  thc s e r m  of  p a t i e n t s  w i t h  Hashinoto’s struma 
ma (l. ,2,3). 
r a t e  of  des rzda t ion  or’ trie an t igen  ( thyroglobul in)  and p e r n i t  

ion of  the  an t ibod ie s  present  (4)’  
r r i l y  appear  in t he  c i r c u l a t i o n ,  its turnover  i n  t h e  normal 
t is  of i n t e r e s t  then  r e l a t e d  t o  the  turnover  of o t h e r  g lobu l ins  
iecessar:? pre lude  t o  the  i n t e r p r e t a t i q n  o f  turnover s t u d i e s  of 
!n i n  thy ro id  dis, ease, 

It has been s t imla ted  by r e p o r t s  

The presence of  sach  a n t i b o d i e s  should apprec iab ly  

S ince  t h y r o g l o h l i n  does 

‘y= 
Cnoice of Pa t i en t s .  
.t i s  proposed t o  use as c o n t r o l s  i n d i v i d u a l s  h o s p i t a l i z e d  a t  
L National  Laboratory f o r  d i s e a s e s  not r e l a t k d  to  abnorma l i t i e s  
, func t ion  whose t hy ro id  func t ion  has been i n v e s t i g a t e d  by t h e  
IS and found t o  5e nomal .  

Source of thyroglo9ul in .  
The Drotein is t o  be obtained frm t hy ro id  glands rcmoved 

REPOSITORY CLUac %e&? P?F 
COLLECTION c& - 

I BOX No. 



the  adxinj  

coiirse of 

These calc  
w i l l  3e ac 
thy r oxine . 

f) 

GI. 

If 

- 
64 

- 
6 

ava i  l a b l c  
n a i n t e  nani 
shoul:! be 
? a r i c n t s  1 

11). 

i). 

j>. 

k) 

- 2 -  

?v menrls 0: *::hole-body counting the  ra te  o f  degradat io3 of - I  

j t e r ed  pro te in  w i l l  be deternined. 
;ucol*s so lu t ion  - w i l l  be adi-i-inistered p r i o r  t o  and d-r ing the  ' _ _  ~ 

elis exper incnt ,  
>harzacoloTical a c t i v i t y  of t5e a d d n i s t e r e d  t h y r o S l o h i i n .  
t l a t i ons  a rz  nade on the assumption that  1 mgm of thyroglobul in  
a in i s t e red  and t h a t  a l l  of i t s  iodine  w i l l  be  ava i l ab le  as 1- 

d.ilt. Thyroglobulin 675,000 
:ontent iodine i n  thy roz lobu l in  1% = 6750 
L X .  Iodine 126 
5750 = 54 atons i od ine  p e r  molecule thyroglobul in  - 
1 2 6  

54 4 thyroglobulin.  
= 13.5 = 3 o l c c u l e s  thyroxine p e r  no lecu le s  

ii-;fte thyroxine = 1000 

, L 7 0 1 5  
75 Y 10 

13.5 

=@ -5 
5 I 10 

= (;t:olecules 'Ihyroglobulin 1 x p )  23 ~ 6 x 1 0  

= :4olecules Thyroxin p e r  no lccu le  thyroglobul in  

= ? i t ,Thyrx ine  p e r  molecule 

= 12.5 = 2 x 1 0  w5 g tliyroxi:. 
6-75 x 10' Der ingm thyroglobul in  

20 9; 1-thyro>:ine v l i l l  be t he  . c a ~ a l  close of ~ O G I O I X  

fror: 1 =gn of thyro;loSulin, 
e dose. 
innocuons. 
110 n igh t  develop sone diPfic:il ty avoided. 

Tiis i s  equa l  t o  1/20 the d a i l y  
2.xcept unde r  ver,r uncsual C~rCmStanCeS,  Such a dose 

lhese  unusual  c i  rcunstances nay be an t i c ipa t ed  a d  

S t e  r i  l i z z  t ion: 
Ihc thyroglobul in  w i l l  be s t e r i l i z e d  by f j & t r a t i o n  and i t s  
s t e r i l i t y  t e s t e d  by cu l tu re .  
E'yro:;ens: 
?!ill be rezoved by f i l t r z t i o n  &dring s t e r i l i z a t i o n .  
Roats of , k k i n i s t r n t i o n :  
3 . e  thyros lobul in  ~ i l 1  >e adni : l is tered in t ravencus ly .  
Calcul-t ioil  of r z d i o a c t i v i t y  o f  i od ina ted  113,1 prepar2t ien:  
Siilcc t h e  e f f i c i ency  of the counter  f o r  1151 i s  lcnotm (33.;) 
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!axtit.; t o  be ad l - in i s t e red  can readi ly  3e ca l cu la t ed  by cccntirlg 
.quot  of a dilute s o l u t i o n  of  thc rad io iodina t2d  thyro$obulin. 

Dosimetry - 
:n view oi the s e n s i t i v i  
degradat ion of 1 pc of Z3lr i t  is our  i n t e n t  t o  approxinate 

- t y  or' protein-bound r a d i o a c t i v i t y  i n  our  study. 
le a c h i n i s t r a t i n n  of 5 +c of 1131 i n d i c a t e s  that  the  t o t a l  
be 2 5 l t i r o e n t g e n s  and t h e  t o t a l  dose t o  blood w i l l  be 3.4 

;ens. The following is t h e  c a l c u l a t i o n  of t he  dose: 

of  t he  whole-body counter  wiiich can 

A ca lcu la t ion  

f = (deper.ds OR c o n c e n t r a t i c n  i n  whole body) 
' / '-,. = P1 conc n ra$i n 

(Y)  
Ct i n  w G d e  may .; ;.- , '  -.. assiixe C, = 1 / 2  Cb 

= T - c T = r/mc/hr a t  1 u;1 from 
source (See ::in;. and 
8 rowne 1 1 1 

g t  

if: ?-" - 
2 = geon.iactor for y dose - -.:i 

I d  - / c i l l c d .  (See !!he and 
Cb Srownell) f o r  70 KG nm ' 

= (lo-') (2,12) (120) (2- = 0.13 Cb 

:%us tot2: Jose t o  blood = 0.40 Cb 

r a d h r  

+O.l3 - 
0.53 Cb rzd /hr  

Beta dose t o  ::i-,.ole body ou t s ide  5120cl v e s s e l s  assuncc! t o  be 1 0  of  
t h a t  t o  blood. Ct = Cb but y dose i s  same throushout  body. 
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dependins on i ts  s p e c i f i c  a c t i v i t y  and the  quantity 
j i o a c t i v i t y  adr:i inistered w i l l  approxisate  1 SC. 
ca lcu la t ed  dose from t h e  d i s i n t c s r a t i o n  o f  1 mc of SI3’ i n  a 
hunan is 400 n i l l i r o e n t g e n s .  mis is  e q l i v a l e n t  t o  2 cilfi- 

tgens per 5 pc of i n j e c t e d  dose t o  t i s s u e  o r  3.4 mil l i roen tgens  
5 pc of i n j e c t e d  dose t o  t h c  blood. 
mxirnal dose of I - thyroxine folloising aqhia i s t ra* ion  I m p  of 
oglobul in  is 20 yg. 
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