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Perniséi n is reg:ested from the Isotope Committee to administer I e
labeled human thyroglobulin to clinically investigated nomal subjects
and to individuals with a variety of thyroid disorders. R

Investigators: W.Wolins, G.Terres, C.Shellabarger and S.Cohn

purpose of this investigation is to study the turnover of 1131‘

unan thyroglobulin in man. It has been stimulated by reports
yvroglobulin in the serum of patients with [lashimoto's struma

ema (1,2,3)., The presence of such antibodies should appreciably
rate of degradation of tihie antigen (thyroglobulin) and pemit
ion of the antibodies present (4)° Since thyroglotulin does

arily appear in the circulation, its turnover in the normal

1 is of interest vhen related to the turnover of other globulins
necessary prelude to the interpretation of turnover studies of

en-in thyroid disease,
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Choice of Patients.

It is proposed to use as controls 1nd1v1duals hospitalized at
National Laboratory for diseases not relatéd to abnormalities

id function whose thyroid function has been 1n\est;gated by the

ns and found to be normal,

Individuals with thyroid disease will be admitted prlor to

and after a specific diagnosis has been made. Investigation at

establish or confirm the diagnosis. In each case the presence

lating antithyroglobulin will be established by the use of the

chnique (10), Prior to the study of the turnover of thyroglobu-
and conjunctival tests for sensitivity will be performed as will

assure the sterility or the preparation used (filtration and
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Source of tbyroglobulln.
The proLeln is to be obtained fLon thyr01d "lands rgmoved

tracted by the method of Derrien et al (5,8). The preparation will be
purified by repeated precipitation and dialysis. The final fraction to
zill be iSﬁlated by electrophoresis. Degradation will 'be

‘;; c) Iod1na‘101 of tnyro~lobu‘1n

wiid This will be accomplished by either the method of Hughes

o or that pf McFarlane (7,3,9). ‘

- , d). Specific activity of the Preparation., It is anticipated that
- this will be 1 uc per mgm of thyroglobulin. This will perpit whole=body
& counting| after adninistration of 1 mgm of thyroglobulin I"* to each

patient.
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y means of whole=body counting the rate of degradation of
the administered protein will be deternmined. ) _
f)e Lucol's solution - will be administered prior to and during the
course oI the experiment.
2). Pharmacologmical activity of the administered thyroglobulinf .
These calclilalions are made on the assumption that 1 mgm of thyroglobulin
will be administered and that all of its iodine will be available as 1~

tityroxine,

feWt, Thyroglobulin 675,000
ontent iodine in thyroglobulin 1% = 6750
Todine 126
= 54 atoms iodine per molecule thyroglobulin

Moite

nolecules thyroxine per molecules

= 13,5 =
thyroglobulin,
feWts. thyroxine = 1600
If
’ 23 . .
s X 6 x 10 - = (Molecules Thyroglobulin 1 agm)
5 x 10°
= Molecules Thyroxin per molecule thyroglobulin
= Wt.Thyroxine per molecule
D1 L Mx 13.5 x 1030
647 7 | o
15,5 . =2 x 1077 g thyroxia
6,75 x 107 per mgm thyroglobulin
Thus 20 ug l-thyroxine will be the maxinal dose of hormone
available [from 1 mgn of thyrozlobulin, This is equal to 1/20 the daily

naintenance dose. ZExcept under very unusual circumstances, such a dose
should be |innocuous. 7These unusual circumstances may be anticipated and

patients who night develop sone difficulty avoided,
n). |Sterilization:
The thyrozlobulin will be sterilized by fijltration and its
~ |sterility tested by culture, '
i). rosens: B
Will be removed by filtration during sterilization.
j)Y. [Route of Administration:

The thyrogzlobulin will De adiministered intravencusly.
X)e alculation of radioactivity of iodinated Ila} preparation:
Since the erficiency of the counter for I131 is known (335
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the quantity to be administered can readily be calculated by counting

an al
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follow the degradation of 1 pc of I
tiiis quantity

based on the

dose would be 2 milliroentgens

Dosimetry

iquot of a dilute solution of the radioiodinated thyrogzlobulin,

view of the sensitivit¥3gf the whole~-body counter which can

* it is our intent to approxinate
of protein-bound radloact1v1ty in our study. A calculation
adninistration of 5 uc of 1131 indicates that the total

and the total dose to blood will be 3.

milliroentgens. The following is the calculation of the dose:

I. A. Dose to blood (dﬁ)
d = 3,7 x 10 x 60 x 60 E = rad/hr
2] < ___‘b._
& 8,24 x 107 ﬁ
= (2412) (0,187) Cb = 0,4 Cb rad/hr
d = (depends on concentraticn in whole body)
assume Ct = 1/2 Cb » Ct = I ggrcgoiraxlan
151 .
Cb =1 Egngigggatlon
=100 1. ¢
gt T = r/mc/hr at 1 cm from

B. Dosa tg¢ wh

Assuner Beta dese to vwhole body outside blood vessels assuned td be 1/2 of
= gg but y dose is same throughout body.

that to blood.

7]

Cb
(10 ) (2 lu) (l 0) (z— = 0.13 Cb

Thus total dose to blood = 0,40 Cb
+0,13

source (See iine and
Brownell) P Sero
v

ceoriefactor for y dose

- calcul. (See “ine and

Brownell) for 70 Kg nman
rad/hr

053 Cb rad/hr

le body d
ole body (e +)
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«y depending on its specific activity and the quantity
of radiocactivity administered will approxinate 1 uc. 131

4, The|calculated dose from the disintegration of 1 mcof I"™" in a
kilp human is 400 milliroentgens. This is equivalent to 2 nilli-
roentgens per 5 uc of injected dose to tissue or 3.4 milliroentgens
per/ 5 puc of injected dose to the blood,

5., The| maximal dose of l-thyroxine following administration 1 mgnm of

~thyroglobulin is 20 ug,.
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