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INTROD CTION 

I 1938 Hertz (5), using radioactive 
iodine, tudied thyroid function in 

rabbits and humans. Since t hen an abun­
dance of data on this subject have been 
published. However, there still exi ts 
scant data concerning t hyroid upt.'tke of 
p 3l and values for protein-bound iodine 
among individua ls demonstrated to be 
eut hyroid. Some data referable to t hy­
roid fun ction of "normal" per on have 
been derived through studies concerned 
with abnormal t hyroid function (4). The 
most ystematic study of t hyroid func­
t ion using p 31 in growing individua l was 
conducted by Oliner (7) . 

Thyroid uptake tudies wit h p 3l mea -
ure the ability of t he thyroid gland to 
gather iod ide. Protein-bound iodin ex­
pre 'se a distribution of " hormonal" 
iodine in the blood. The e determination' 
offer evidence of t hyroid function. Data 
gathered from tudie of p 3l and protein­
bound iodine permit comparison of t hy­
roid activity among la rrre numbers of 
known eut hyroid individua ls. 

i\IATERuL AXD ;'1ETHOD 

All per on studied were free from 
organic di ease and were" normal." The 
majority of ubjects were \\'ell known in 
a routine pediatric practi e. ome of the 
older indi vidua ls were healthy under­
graduates at t he Evan ton Hospi tal 
School of Xursing. All of t he per 'ons 
demonstrated keleta l maturation con-
i ten t wi th t heir chronolorrical acre (3). 

Protein-bound iod ine va lue' were b d ter­
mined and unusua lly high or 10\\' values 
were repeated for verification and chec ked 
with butanol extractable iodine tudi 
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(1) . Ob ervations of thyroid upta kc of 
p 3l. were caITied out by u 'ing 25 micr -
cunes of radioactive material in hildren 
up to t he ag of 6 year ' and 50 mi ro­
curie of radioactive material in old r 
individual. Gamma -tudie were made 
in a routine manner at 24-hour inte1"Yal . 

DATA 

Result of t hi tudy a re pre 'ent d in 
Charts and Graph ' (fig '. 1-3) with accom­
panying legend '. Value ' for thyroid up­
take of p 3l and protein-bound iodine in 
euthyroid individua l , from birth to 20 
year , a re ·howl1 in Figur 1 thr ugh 
2D . ' a lue of prot in-bound iodin from 
10 pregnant women b yond the ag of 
20 year and at term, are availabl for 
comparison \\'ith the protein-b und i din 
values from th cord blo d of th ir in­
fant (fig. lB). Other data (fig. ID) 'how 
increased value ' for thyroid uptakc of 
p 3l in t he very y ung infant a ' oppO ' d 
to lower valu obtain d durin tr child­
hood and adole c nce. 

Our re ul t · a r not in agr ement with 
tho e of other' (2, 6) who ha\'e reported 
butanol extractabl iodin and th pr­
tein-bound iodin of infant:' \'cnous bl d 
at birth a f: imilar to that of thcir moth 1'''' 

at tcrm. Our data d mon ·tratc n di ,t inct 
rise in the pr tcin-bound iodin Ic\' I of 
infant durin rr thcir fil" fcw day ' of lifc. 

DI U' /o:\'" 

The phy iolorrica l ba ·i ' for in('rctU; d 
thy roid upta ke of p 3l and thc in('rca ' d 
~Iuant it.i e.' I' protein-boun I iodine pI' 'Cllt 
III the 1111ant soon aft I' birth HI' as \. t 
un xplained . Pr found phy 'iolorri('al 
changes Occur \\'h n thc umbili 'nl ' rd 
i ' e\·ered. Th fetus bc('omc ' a non­
para 'itic onc. uch a fundamental ('hall'" 
r .quire· adju tmcnts by I'C 'piratory, cltr­
dlOva cu la r, gu t l'oint ·tinal, mlls(,lllo-
keletal and othcr 'y ·tem ·. Th th rmo­

regulatory sy~tem in t imat ly a" ciat d 
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Data lI'Iof~.d with 0 Inthu'I"1 
""an wolvi and S.D. '01'" 21 
infont . bill ... ", 12 and 52 ... k, 
to"'" trom doto 0' Donkowtlli '" 
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Fig. 1. A, ScaUer graph nnd wrve show values oj protein-bound iodine in " normal" individuals 
Jrom birth through 20 years. B, Val1tes Jor protein-bound iodine Jrom "normal" 'lnothers and inJants 
at lime oJ birth. C, Val lLes oJ 1Lptake oJ [1 31 and protein-botmd iodine Fom "normal" inJants: -4 
hours to .3 days old. D, Uptake oj [ 131 by thyroid gland in " normal" individtwls .{1·om birth th1·ough 
20 years. 

\\·ith thyroid activity , is triggered to nell" 
adivity af" the fetus leaves its controlled 
intra-uterine existence. Vie have as yet 
unpublished evidence that the nell·born 
is relatively defi cient in thy roxin-binding 
protein. By the third day of life, t his 
prote- in Llctor is increasing. (This or any 
one of these factors may be responsible 
for the increased thyroid activity during 
the neonatal period. ) 

Small amounts of maternal thy roxin 
cross the placental membrane during 
pregnancy. With the onset of labor, this 

extra-fetal supply of thyroxin is abrupt ly 
withdrawn. The immediate post-bi rth 
condit ion of the infant should appear to 
be hypothyroid. Unexplained by such 
simple placental t ransfer are the increased 
values of 1131 and the rise of protein-bound 
iodine occurring soon after birth. 

We have been in terested in the his­
to logy of t he placenta as it is related to 
transp lacental migration of certain blood 
components. The placenta l anatomy in 
lower orders of an imals is such that t he 
maternal-fetal circulation appears to be 
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Fig. 2. 11, Values for uptake oj [1 31 and protein-bound iodine in "normal" chi ldren: age 8 IIwnllt s 
through 5 years . E , Values Jor t£ptake oj 1131 and protein-bound iodine in "normal" children: age 
6 through 9 years. C, If altLes Jor uptake oj / 131 (md protein-bound iodine in " normal" children: agl 
10 through 14 years. D, Values Jor 1131 and protein-bound i odine i n "normal" adolescenls: age 15 
through 20 years. 

considerably less in t imate than t hat of 
primates. We feel t hat when matel'l1a l­
fetal circulation becomes less int imate, 
differences in va lues between protein­
bound iodine levels of mothers and their 
offspring should be observed. Values of 
prote in-bound iodine among COIl'S and 
calves were determined in an attempt to 
evaluate the t ran , fer of t hyroxin arros 
t he placental barrier. Values for protein­
bound iodine from (j registered Holstein 
calves between 2 day and 4 months of 
age have been compared with those of 
6 pregnant, non-lactating, registered Hol­
stein cows between 2 and 7 yea rs of 
age (fig . 3) . 
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SUMMARY REFERE:-I CES 

1. Charts and graphs indicate values of 
t hyroid uptake of p 3l and values for 
protein-bound iodine. Serums were 
from 90 euthyroid individuals between 
birth and 20 years of age. In addition, 
protein-bound iodine values of 10 preg­
nant women at term, and beyond the 
age of 20 years, are available for com­
pari on with their infants. 

2. Increased t hyroid activity in the neo­
natal period is described. 

3. Graphs and charts demonstrate" nor­
mal values" of protein-bound iodine 
and thyroid uptake of p 3l from birth 
to 20 years. 

4. Phy iological implications of increased 
thyroid activity soon after birth are 
discus ed. 

5. The role of placenta l histology in the 
transmigration of blood substances is 
discussed. 
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