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THE FUNCTION OF THE THYROID GLAND IN DIABETES MELLITUS
ACCORDING TO DATA FROM RADIOACTIVE IODINE INDICATION AND
BASAL METABOLISM '

éFollowing is the translation of an article by

. I. Tsyukhno entitled "Funktsiya Shchitovidnoy
Zhelezy pri Sakharnom Diabete po Dannym Indikatsii
Radioaktivnym Yodom i Osnovnogo Obmena" (English
version above) in Problemy Endokrinologii i Gore
monoterapii (Problems ¢f Endocrinology and Hore
mone Therapy), Vol. VI, No, 3, 1960, pages 86-90,7

Prom the Clinical Division (Scientific Director - Prof, M, A,
Kopelovich) of the Ukrainian Institute of Experimental Endow
crinology (Director - candidate of medical sciences S, V. Make
simov) and the Department of Endocrinology and Pathophysiology
(Director - honored worker in science Prof, S. G. Genes) of
the Ukrainian Institute for the Advanced Training of Physici=
ans (Director = Docent I, I, Ovsiyenko)

The value of the use of radiocactive iodine in the die
agnosis of the functional state of the thyroid gland is wide<
ly recognized at the presemt time (1, 2, 3, 4, 5, 6, 7; 8,’9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

25, 26, 273. The majority of authors consider that this me-
thod, with respect to the precision of its results, surpasses ~
the method of basal metabolism determination and other methods,

By now there have been published data on’the function=
al activity of the thyroid in thyroid pathology, diseases of
the cardiovascular system, nervous system, etc, However,
there are very few studies on the use of radioactive iodine
for the purpose of diagnosing the function of the thyroid
gland in diabetes mellitus, There is evidence_in the literae
ture that, upon intraperitoneal injection of IL31, there is
an increased concentration of this isotope in the thyroid,
liver, kidneys, and heart in rats with alloxan diabetes as
compared with controls (22). Some authors indicate that the
increased fixation of I131 in the thyroid does not testify
to an increased production of thyroid hormone and may be




.

rélated to the direct extrapancreatic effect of alloxan, i.
ey to alloxan toxiciti. K, G, Nikulin (1956) discovered a
reduced uptake of 715 by the thyroid gland in studiés over
the course of two hours in 14 patients with diabetes, although
this returned to normal by 24 hours.

_ We van studies on the functional state of the thyroid
gland by the method of IX31l radiocactive indication in 78 pa=
tients with diabetes mellitus, In processing our material,
we excluded the data on nine of the patients: of these, sev-
en had réceived iodine preparations and two had received Vie
tamin Byj. ‘Of the remaining 69 patients, 30 were men and’39
were woimen, aged ten to 55 years, In 31 of the patients, the
disease was severe, in 33 it was moderate, and in five milde
In four patients, there were accompanying manifestations of
thyrotoxicosis., Signs of hypothyroldism or of myxedema were
not observed in any of our patients,

Methods

As in%icator doses, foreign authors use 40 to 100 mi-
crocuries IOl (25, 26, 27), but an indicator dose of 100
microcuries, under conditions of normal uptake, leads to a
concentration of radioactive iodine in the thyroid gland
which is only ten times less than the minimal dose causing
destructive phenomena in the tissues of that gland (3). Not
having at their disposal convincing data regarding the come
plete safety of irradiation with d oses of radioactive iodine
of this magnitude, Soviet authors use, for these purposésy ’
considerably smaller doses: +two to four microcuries (1, 18,
4) or one to two microcuries (7, 9, 3, 10, 6, 19). These
indicator doses are absolutely harmless to tE% organism,

e used a minimal indicator dose of IFJ1 - one micros
curie, which was given orally in Five ml of distilled water,
Observations were carried out under basal metabolic conditions
-~ with complete physical and mental rest, in the morning,
in the fasting state after 12 hotrs of no food, with the pae
tient in the horizontal position, The concentration of raw
dioactive iodine in the thyroid was determined with the aid '
of a B-2 apparatus, with attention to the intensity of gammée
radiation, two_and 24 hours after taking the indicator dose,
The norm of ILl31 uptake by the thyroid gland after two hours
shows a variation, according to the findings of various au- ‘'
thors, within limits of three to 13 percemt (5, 7, 16, 1, 20,
2), and‘after 24 hours, within limits of eight to 40 percent
(25, 27, 18, 3, 9, 7, 15, 1, 20, 17, 14, 2), We adopted



limits of four to 12 percent as the normal for uptake in two
hours, and eight to 40 percent in 24 hours (on the basis of
the data from the radiology laboratory and the .Hkrainian
Institute of Experimental Endocrinoclogy).

Results

Table 1 shows the data on the two-hour uptake of 7131
in 65 patients with diabetes mellitus without accompanying
signs of disturbance in the function of the thyroid gland,

Table 1

Uptake of 1131 by the thyroid gland in
patients with diabetes after two hours

G G AW e G e aee wee WER S N G Se  GMS T WS Sum A s et

Accumulation of 1131 after Number of

_____ two_hours_ _ _ _ _ | patients _
Reduced (three percent or

less) 19
Normal (four to 12 percent) %8
Increased (13 percent or

more ) 8

In the group of patients with reduced two-hour uptake
of radioactive iodine, the indices varied from zero to 3,.8°
percent, and in those with increased uptake, from 12 to 23,7
percent,

We tried to study the special features of the uptake
of radioactive iodine as a function’of the level of’glycosue
ria, hyperglycemia, cholesterolemia, blood pressure, and the
presence of certain of the complications of diabetes,

To demonstrate the separate influence of these or
other factors is difficult, but it could be noted that deviaw
tions from normal were secen primarily in patients with adm
vanced diabetes, of four to five years! duration. The group
of persons with reduced uptake comprised chiefly patients
with a level of blood sugar from 300 to 600 mg percent, with
modérate or marked glycosuria (20 to 50 gm, occasionally 100
gm), receiving insulin in doses of 40 %o 70 units or more,

In ‘the group of persons with normal ol uptake, there were
primarily patients with a level of blood sugar of 200 to d
300 mg percent, moderate or marked glycosuria (20 to 100 gnm)y"
receiving large doses of insulin (usually more than 70 units),.

3




bloed p gEstre within norsal sz R

lor of traneitory incréased blcod pressure (Table 2}

. i .
The group of patients with ‘increased ot uptake ineluded
those with a level of blood sugar usually within limdte of
200 Yo 300 mg percent, glycosuris from ,,»C‘szﬁ 00 gm, apd ine
suidn 5««»-41»1 of 40 %o 70 units pex ie,
Chhe fEca b N

g :ﬁ.i!} o LAl :i L SETRA
and 11 hﬁﬁ high blood preszure (in wine of these 1% wag
transitory, and in the other two it wae stable ), AcoOrde
ing to the dats in the litersiure, the thyroid :f‘ummcm
il ‘"}3 radloactive jodine studies may vary, prineipally in
giages 1T and TIT of bypertension (8, 31; W cowld nob
wbrache any subgb tinl immmfmiz wafﬁ’a rezpeal bo the
Jude of the bwo-bouy wpbteke of radioootld ine dn
bag o8 & funetion of normsl m* reduced blood pressure,

Yo werve unable to ghow sny x'@ﬁu,m%iw in the two
howr upbtele sz a functlon of &l f’ﬁzxw? compll ma“in ong of
disbetes (polyneuritis, ecntarachs, amphodentosis, ete,).
There was only & sl igﬁi prevalence m‘;“ complications of.
‘diabetes in the group of pa i;izmi:z with reduced two-Hour
upbtake of radiocactive lodine

¥agnitude of two-hour uptske of radicactive iodine and
levels of bilood pressure

b 131 gptake in fwo hours
Humber 5 T -
Blood presaurs of m:mm&éz reduced linereased
) ' o et ] gt
natients (4-122) (57 (13% and
Hormale o o o o | 2@ 1 H b
s 3. = }
Fedused o . . . i 81 4 !
',ing‘z"h;g:gwﬁ e b @ k2 4 4 }

e %

Cerbaln avbhors remark (1%) that in hypercholesteros
femin, fization of radicactive fodine by the thyrold ism

wreferentieally reduced, W dnvestigated the level of dchow
Hesterol in the blood 1n 45 pMi.mw;‘, of whom In 29 1t was
Within the 1inibs of 125 to 150 mg percent, as determined
by the Bngel 'gardeSmirnovs mu&ha% in nmine it was within

imits of 158 to 175 mg percent, and in seven it ezcceded

crwad, Limits (180 o 2‘;{}@ mg peveent or more), Th was
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Tt twned out that, against a background of normal
wo=hour Tedicactive iodine uptake (Table 4), the figures
‘or basal mitabolism were either inoreased, decreased, or
i%hin the limits of normal. With reduced uptake of radios
otive iodine, the Tigures Ior the besel metzbellsm were
1sc reduced, increased, or normal. The same pleoture of
rmriations in basal metagg%ism wag also seen in insltances
o increased upteke of I+2,

Table 4

Valuss For two-hour upteke of 7131 by the thyroid in
disbetes mellitus against a background of different
levels of basal metabollsm

| . 7351 ypteke in two hours
: Ko, of |
Basal metabolism patient&mormal;re&ucu\imsxease&
(4-12%Hea (3% (13% ox
" lov less]} more)

Normal {+ 10%) |- 17 i3 3 1
Reduced {(-11 to
Rt D I 7 7 3

Increased (+13
to ¥43%). - - 6 3 2 !

The values for 24-hour uptake of radionctive lodine
were within normel limits in 38 of 40 patients in which
ctudies of basal metabolism were made. At the same bimey
the values Ffor the basal metabolism in 17 patisnts were
within normal limits, in 16 were reduged (from =11 to =37
percent}, and in five weie inereased (from +1% to +43 per-
centls
, Consequently, RO parallelism could be demonstrated
‘b§ veen the values Tor the two=hour and 24-hour uptakes of
T7i21 and +he basal metabollsn in disbetes, Gnly in & few pa-
+ients wes there a rough correlation between the results,
The @bsence of parallelism between the Tindings of studles
of rodioanctive iodine uptake and baesl metaboliem testifies
to the faot that these tesits characterize different aspects
of the activity of the thyroid, as wsell as to the fact that

- 6 —




the indices of basal metabolism in diabetes mellitus depend
not only on the state of the thyroid gland but also on other
factors as well,

Conclusions

(1) The level of two=hour uptake of radiocactive iodine
by the thyroid gland in diabetes mellitus is within the lime
its of normal in the majority of cases (38 of 65 patients);
however, in a number of patients, i1t may be either reduced
or increased in the absence of clinical signs of disrupted
thyroid function,

(2) The values of the 24=hour uptake of 1131 by the
thyroid are within normal limits in diabetes mellitus, )

(3) In the gresenoe of concomitant diabetes and thy-
rotoxicosis, the’ I1531 uptake is considerably increased at ’
two and 24 hours, just as in other forms of thyrotoxicosis.

(4) There is ordinarily no girallelism between the
indices of the thyroid uptake of 1151 and the values of basal
metabolism in diabetes mellitus, -

(5) Reduction in the basal metabolism which is’occa= =
sionally seen in patients with diabetes is, apparently, large-
ly of extrathyroid etiology.
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