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131 - TUPTAKE AND SERUM T3, T4 AND TSH LEVELS AMONG
GOITROUS AND NON - GOJITROUS SCHOOL ‘CHILDREN IN AN ENDEMIC
AND A NON - ENDEMIC AREA IN SRI LANKA

K.-B. Herath', S. Balasuriya2, 8. L. Katugampola2,
P. A.J. Perera® and M. A. Fernando?

Summary: Readioiodine uplake by the thyroid at 2 hours and 24 hours and levels of the
hormones T3, T4 and TSH in blood of 112 School children over 16 years of aga with clinically
demonstrable goitre (grade 1B and above) have been measured. Of them 92 lived in an endemic
area and 20 in a non-endemic area. They have been compared with age and sex matched
clinically non-goitrous controls from the same schools in the two areas,

The results show that the hormone levels are of little use in diagnosing iodine deficiency,
Radioiodine uptake is a more sensjtive test of iodine deticient goitre. Results also indicate tha
there may be factors other than iodine deficiency responsible for the development of goitre,
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INTRODUCTION

Goitre due to jodine deficiency has been shown to be endemic in the.
wet zone of Sri Lanka (1) as well as in some arcas in the dry zone (2).
It has been eostimated that three million people arc at risk of developing
endemic goitre in Sri Lanka (3).

- The compensatory colargement of the thyreoid gland that occurs iniodine
deficiency is accompanicd by incrcascd uptake of iodine by the gland, and
uptake of radioiodine is used as a diagnostic test for endemic goitre (4).
Previous studies in Sri Lanka have shown that thc 131-1 uptake ol subjccts
living in endemic areas is higher than the uptake of thosec living in non-
cndemi¢ areas. (5, 6, 7, 8).

Le\)els of the hormones Triiodothyroninc (T3), Thyroxine (T4) and Thyroid

‘Stimulating Hormone (TSH) are considered to reflect the degrce of physio-

gical activity of the thyroid gland and those levels are also widely used for
diagnestic purposes (9, L1, 13,). Sri Lankan studics, however, have cast doubt
regarding the usefulness of such tests in the diagnosis of iodine deficiency
(7, 8), These studies showed no difference in hormone levels between goitrous
and non-goitrous subjects and between those living in endemic and in non-
endemic areas. However, matched controls were not used for these studies,
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In the present study iodine uptake and the hormone levels have been
cstimated in goitrous school children and in matched non-goitrous controls,
in both cndemic and non - endemic areas.

SUBJECTS AND METHODS

112 school children aged over 16 years with clinically demonstrable
goitre (grade 1B and above) were selccted as the goitrous group for the
study, 92 from Kandy, an cndemic area, and 20 from Naula in the Matale
District, a non-endemic area. Each subject with goitre was matched for age
and sex  with one control (non-goitrous) child, i.c, without clinically demonstrable
goitre, from the same school.

5 ml of venous blood were driwn wusing sterile techniques for the
estimation of T3, T4and TSH, by thc conventional RTA technique (12, 13, 14).

For carrving out iodine uptake mcasurements in the field, a Nucleur
Enterprise portablg scaler ratemeter DSRS was used, This instrument was
standardised using the conventional uptake machine. A small quantity, about
148 KBq (4 1 Ci) of 1 -131 in the form lof sodium iodidec (obtained from
Radiochemical Centre, Amersham) was administered orally to both goitrous
subjects and controls, and iodine uptake measured after 2 and 24 hours.

Informed consent was obtained from the subjects before administering
131 - I and drawing blood. Ethical clearance was obtained from the ethicaf
committee of the Faculty of Medicine, Peradeniya.

RESULTS

Table 1 shows the iodine uptake values and the hormone levels of
goitrous and non-goitrous subjects, in both the endemic and non - cndemic
arcas. In Table 2 the values for goitrous subjects in both areas have been
pooled and compured with pooled values of the controls.

The T3 and T4 levels of the goitrous subjects in the endcmic arcas
do not differ significantly (p> 0.05) from that of goitrous subjects in the
non - endentic arca or from values obtained for the non-goirous subjects in
cither arca (Table 1). This is further empbasized in Tablc 2. The TSH
levels show a similar pattern. However, in the non-endemic area the goitrous
subjects have slightly lower levels of T4 and TSH than the controls (Table I).
The pattern of distribution of the hormone levels is almost identical for
goitrous and non - goitrous subjeets (Fig. 1.). .

On the other hand the mean iodine uptake, at 2 hour and 24 hour
are both significantly (p < 0.01) higher in the goitrous group (Table 1) than
in the control group, in both cndemic and non-endemic arcas. The control
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Table 1. Results of (hyroid function tests on goitrous sybjects and nml-gnierHS confrel subjects
in cudemic aad non-endemic arcas

Endemic (n = 92) Non-Endemic (n = 20)
Goitrous © Control Goitrous Control
subjccts subjects . subjects subjects

Mcan  s.d. Mean  s.d. Mean s.d. Mean s.d.

2 Hr. 21.1 109 7.7 8.1 4.7 6.7 1.9 54
% Uptake :

24 Hr. 66.8 124 60.0 12,5 52.1 194 47.1 10.6
Y% Uptake
T3 134.8 414 1274 33.1 134.7 28.0 135.9 26.6

ng/100 ml,

T4 7.7 2.1 7.6 1.9 7.6 1.7 79 1.2
ugl100 ml

TSH 1.8 1.1 1.9 1.1 1.7 0.57 20 0.70
mufL.

group in the non - endemic arca has the lowest uptake while the highest .uptake
fs seen among the goitrous group of the cndemic arca. The 24 hour uptake
is  higher in the cndemic  than in the non - cademic arca, irrespective
of the state of gland. It is also higher in the controls in the endemic arca
than in the goitrous subjects in the non-cndemic area, )

The frequency distribution of the uptake values (Fig. 2) shows that a
larger proportion of the goitrous subjects have higher values than the controls.
However a considerable fraction of the valucs of the controls overlap with
valucs of the goitrous subjects.

DISCUSSION

The control subjcsts in the study were  selected on the absenée of a
clinically demonstrable  goitre, It is likely that at least somc of them may
have a subclinical iodinc deficiency. This may account

iby for the absence
of a significant difference in the thyroid hormone levels

between cases and
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Table 2. Pooled results of thyroid function tests on goitrous subjects and non-goitrous . .
controls in hoth endemic and uon-endemic areas

Goitrous subjects Control Subjects
no= 112 n o= 112
Mean s. d. Mean s. d.
2 Hr. 20! 10.6
% Upatake 16.4 8.0
24 Hr.  65.7 12.6
% Uptakce 58.7 11.4
T3 129.0 29.0 129.3  31.9
ng/100
ml.
T4 7.6 1.7
Jee/100 717 1.7
mi.
TSH L9 110
myu/L 1.9 1.0

controls. his finding throws some doubt on the usefulness of determinining
hormone lcvels for the diagnosis of iodine dcficiency in countries like Sri
Lanka, wherc goitre is endemic in some regions. However it may still be
uscful in monitoring the cffect of therapy.

lodine uptake on the other hand appears to be a more scasitive test
cven in endemic areas. The higher iodine uptake scen in goitrous subjects
in endemic and non - endemic areas suggest that iodine deficiency is un
important actiological factor for goitre in Sri Lanka. It is interesting to note
that the 24 hour uptake of the control group in the endemic arca is 60%
while that of the goitrous subjects in non - endemic areas is only 529, which

suggests that the clinically normal subjects of the endemic area show evidepce
of iodine deficiency.
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Fig 1. Preguency distribution of hormone values in cortrol subjects and in goitrous subjects, *
(A) =T4 B) = T3 (C) = TSH
This study shows that the levels of homiones, T3, T4, and TSH do
. not discriminate between the goitrous and thc non - goitrous school children.
On the other hand radioiodinc uptake by thc thyroid at 2 hours and 24
hours, arc different between these two groups.

If we assume that the iodinc uptake is an indecx of the available
iodine in the blood, in this study itis observed that the uptake among the
goitrous in the non-endemic ‘area is less than the uptake among the non-

_ goitrous in the endemic area, indicating the there may bc factors other than
T ) simple iodine dcficiency responsible for the development of clinical goitre.
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Figure 2: Frequency distribution of radioiodine uptake values at 2 hours

(D) and at 24 hours (E) and of goitrous subjects and controls:
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