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Abstract: There is a considerable variation in the effects of aging on healthy
individuals, with some persons exhibiting extensive alteration in physiological
functions with age, others little or none. With an increase in age, marked changes in
thyroid hormone production, metabolism and action occur. Several changes in thyroid
functions have been described in elder people. Age related changes in serum T3 has
been reported to result from reduced peripheral conversion of T, into Tz. Serum T,
usually remains the same or decreases in females. Serum thyroid stimulating hormone
(TSH) has been reported to either increase, decrease or remains unchanged with aging.
The present study was carried out with an objective of finding out if any age related
variations exist in the thyroid functions in normal healthy aging men of Jammu region.
The present prospective, one-year study was conducted on 200 healthy male subjects
aged 50 years and above of Jammu region. Subjects with any thyroid disorder or intake
of drugs known to affect thyroid function, persons with chronic illness such as renal
failure, malignant neoplasm, hepatic cirrhosis and diabetes mellitus were excluded
from the study. They were divided into four groups — Group A: 50-60 years (45%),
Group B: 61-70 years (30.5%), Group C: 71-80 years (14%) and Group D: 81 years
and above (10.5%). There was no statistically significant difference in the mean values
of respective thyroid functions of the four age groups. Mean T3 value was higher in
Group A (1.10 ng/ml), declined in Group B (1.07 ng/ml) and further dropped in Group
C (1.05 ng/ml). However, it increased slightly in age group D subjects. Mean T, values
were within normal range for laboratory in all the age groups. A slight increase in
mean T, values with increasing age up to group C subjects followed by a decline
thereafter were observed in the present study. Higher mean TSH values, though within
normal range for laboratory, were observed in group B subjects. Anti-TPO performed
in 8 subjects with raised TSH values was negative as the values were well within the
normal range for laboratory.
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INTRODUCTION

Aging is the progressive universal decline, first
in functional reserve and then in function that occurs in
organisms over time. It is heterogeneous and varies
widely in different individuals and in different organs
within a particular individual. Aging is not a disease;
however the risk of developing disease is increased [1].

Advancing age is associated with increasing
disability and functional impairments which may be
contributed to by functional decline in cardiovascular,
pulmonary, musculoskeletal and other systems [2].

Part of the aging process involving body
composition (i.e., loss of muscle strength, loss of bone
and increase in fat mass) might also be related to
changes in the endocrine system. The two most
important clinical changes in endocrine activity during
aging involve the pancreas and the thyroid gland. There

may be impaired glucose tolerance or diabetes mellitus.
These adults are at risk for development of secondary
complications, mainly macrovascular at an accelerated
rate. Age-related thyroid dysfunction is also common.
Normal aging is accompanied by a slight decrease in
pituitary thyrotropin release which results in a gradual
age dependent decline in serum triiodothyronine (T3)
concentrations without changes in thyroxine (T,) levels.
This slight decrease in plasma T; concentration occurs
largely within the broad normal range of the healthy
elderly population [3]. Serum thyroid stimulating
hormone (TSH) concentrations decrease in healthy
elderly subjects due to an age related decrease in TSH
secretion by the pituitary [4].

Reports regarding age related changes in
serum T, levels are conflicting. Some studies report
stable T, levels for men throughout life, and T, values
lower in females older than 60 years. TSH values
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increase significantly in females over age 60.
Throughout all decades, males have stable TSH levels
that are slightly higher than the females before age 60
and lower thereafter [5].

The thyroid undergoes some “physiological”
changes with aging either as a result of its participation
in the senescence process or as an effect of other
systems changes. Moreover some thyroid diseases are
more frequently encountered in the elderly and thyroid
disorders which start as subtle dysfunctions in younger
people may appear as clinically overt disorders in older

[6].

Although there have been numerous reports
concerning the effects of aging on thyroid function test,
conflicting data have been presented about free T,, free
T3 and serum TSH values in the elderly [7, 8]. The
present study was undertaken to define the pattern of
physiological variations in the levels of T, T, and TSH
of healthy aging men of Jammu region.

MATERIALS AND METHODS
The present prospective, one-year study was
conducted on healthy male subjects aged 50 years and

above of Jammu region. After explaining the purpose of
the study to all the subjects, they were requested to
participate in the study with a written consent. A
detailed history was taken to rule out the presence of
any  thyroid disorder  (hyperthyroidism or
hypothyroidism) or intake of drugs known to affect
thyroid function. Care was taken to exclude persons
with chronic illness such as renal failure, malignant
neoplasm, hepatic cirrhosis and diabetes mellitus and
other diseases known to affect thyroid function.

Two hundred subjects who fulfilled the
eligibility criteria were selected for the study. The
subjects included in the study were ambulatory and
apparently in normal nutritional state without any
abnormality on routine physical examination.

The physical and clinical examinations were
performed in the Postgraduate Department of Medical
Physiology and thyroid function tests were performed
in the Radioimmunoassay (RIA) Section of
Government Medical College, Jammu.

The subjects were distributed into four groups
according to their age:

Age group Age in years No. of subjects (%)
A 50 - 60 90 (45.00)
B 61-70 61 (30.50)
C 71-80 28 (14.00)
D >81 21 (10.50)
Total 200 (100.00)

All the eligible subjects were interviewed by
the investigator himself and details of information like
age, respiratory rate, pulse rate, blood pressure and any
significant recent or past illness was recorded.

For thyroid function tests, blood sample was
taken between 9 am and 11 am from non-fasting
subjects after obtaining their consent because fasting
causes a rapid fall in serum T3 concentration [9].

4 ml of venous blood was taken from each
subject under aseptic precautions. The blood was
collected in a glass test-tube (without anti-coagulant)
and allowed to clot at room temperature. The serum
samples collected after centrifugation were stored at -
20°C till assay was performed. The samples were
thawed prior to assay. The tests were performed by
radioimmunoassay method as per the protocol given in
the RIAK-4A, RIAK-5A and IRMAK-9 kits for Ts, T,
and TSH respectively.

The subjects who were found to have altered
thyroid function tests values especially higher TSH
values, their blood samples were tested for anti-TPO
antibodies by using Solid Phase Enzyme Immunoassay
Technology.

Statistical analysis

The data was analyzed using computer
software Microsoft Excel and SPSS version 12.0 for
Windows. Mean and standard deviation (SD) was
calculated and reported for quantitative variables.
ANOVA (analysis of variance) was performed to
evaluate statistical significance in more than two
groups. A p-value of <0.05 was considered a
statistically significance. All p-values reported are two-
tailed.

RESULTS

The present study was conducted on 200
healthy aging men above 50 years. They were divided
into four groups — Group A: 50-60 years, Group B: 61-
70 years, Group C: 71-80 years and Group D: 81 years
and above. Mean age (x standard deviation) of all
subjects was 62.86 (+ 11.28) years. Baseline
haemodynamic and clinical characteristics are given in
Table 1.

The mean (xstandard deviation) values of
serum T3, serum T, and serum TSH of 200 subjects was
1.09 (£0.12) ng/ml, 88.17 (x11.12) ng/ml and 2.84
(£7.32) plU/ml respectively, while as shown in Table 2,
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there was no statistically significant difference in the
mean values of respective thyroid functions of the four
age groups (p>0.05).

In the age groups 61-70 years, 71-80 years and
>81 years, the study observed eight subjects who had

raised serum TSH. Subsequently, their blood samples
were tested for anti-TPO antibodies, which were found
to be well within the normal range for laboratory and
were considered negative in all eight cases (Table 3).

Table-1: Mean haemodynamic and clinical parameters of subjects (n=200)

Parameter Mean * Standard deviation
Pulse rate/ minute 77.39+4.28
Respiratory rate/minute 16.72 + 1.88
SBP (mm Hg) 124.40 £ 6.18
DBP (mm Hg) 80.29 + 4.43
Table-2: Comparison of mean values of thyroid functions of different age groups
Mean * Standard deviation (Range)
Thyroid function| Group A | GroupB | GroupC | GroupD it
tests (51-60 years)|(61-70 years)|(71-80 years)| (>81 years) Statistical inference
(n=90) (n=61) (n=28) (n=21)
Serum T; 110+0.12 | 1.07+£0.13 | 1.05+0.10 | 1.10£0.13 F=1.53,
(ng/ml) (0.92-1.38)((0.39 - 1.30)| (0.88 — 1.28) | (0.92 — 1.42) p=0.20*
Serum T, 87.71 + 10.06/88.70 + 13.53| 89.53 + 9.53 [86.80 + 10.09 F=0.34,
(ng/ml) (55-110) | (70-110) | (70-107) | (70— 104) p=0.79*
Serum TSH 256+277 | 3.83+280 | 201+1.17 | 229+1.11 F=0.57,
(WIU/ml) (0.54-5.5) | (0.12-12) | (0.51-6.2) |(0.54 -14.9) p=0.63*

Normal Serum T range = 0.7 — 2.0 ng/ml
Normal Serum T, range = 55 — 135 ng/ml
Normal Serum TSH range = 0.3 — 5.0 plU/ml

*Non-significant

Table-3: Status of anti-TPO antibodies in subjects with raised TSH values (n = 8)

S. No Serum T3 | Serum T, | Serum TSH | Anti-TPO Antibodies
0 (ng/ml) (ng/ml) (L1U/ml) U/ml Inference
1. 0.92 95 6.2 6.21 Negative
2. 0.86 84 14.9 14.68 Negative
3. 1.1 82 7.6 19.76 Negative
4. 0.98 74 7.2 11.86 Negative
5. 1.04 90 8.6 22.02 Negative
6. 0.68 55 22.5 31.05 Negative
7. 1.08 82 12.0 13.55 Negative
8. 0.39 74 70.0 36.13 Negative

Normal value of Serum Anti-TPO = <50 U/ml

DISCUSSION

Age-related changes in serum T; are well
documented. During a normal human life span, serum
T is low at the time of birth, increases markedly during
early infancy, remains high during childhood, is
reduced after adolescence, then remains stable until late
middle age and ultimately decreases in old age [5,8,10].

Mean T, values remain stable throughout life
in males but in females under age 60 years, T, values
are significantly higher than in older women [5]. This is
believed to result from a decline in estrogen dependent
TBG concentration after the age of sixty [11].

The present study was carried out with an
objective of finding out if any age related variations
exist in the thyroid functions in normal healthy aging

men of Jammu region. The study was restricted to the
subjects of Jammu region only since the iodine intake
of the population of a particular region affects the status
and nature of thyroid disorders of that area [12].

In the present study, the mean T; value was
higher in Group A (1.10 ng/ml), declined in Group B
(1.07 ng/ml) and further dropped in Group C (1.05
ng/ml). Similar findings of progressive decrease in Tj
values with advancing age in elderly was reported by
Lipson et al. [5] and Mariotti et al. [10]. A possible
explanation of this decrease in serum T3 with advancing
age could be decreased thyroidal production and release
or decrease in peripheral conversion of T, to Ts;
[5,8,10]. In the present study, the mean T; value was
found to increase slightly in age group D subjects but
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the difference in the mean values of all four age groups
was statistically non-significant.

Even minor differences in iodine intake
between populations are associated with differences in
the occurrence of thyroid disorders. Both iodine intake
levels below and above the recommended quantity are
associated with an increase in the risk of disease in the
population [13].

In the present study, the mean T, values were
within normal range for laboratory in all the age groups.
A slight increase in mean T, values with increasing age
up to group C subjects followed by a decline thereafter
were observed in the present study. The difference in
the mean values of T, in all age groups was statistically
non-significant.

Van den Beld et al. [14], in their study on 403
elderly men aged 73-94 years reported increased mean
values of T,4, though in normal range in the subjects.
They explained that the changes in thyroid hormone
concentrations may be due to a decrease in peripheral
(hepatic) thyroid hormone metabolism with aging and
also probably reflecting the effect of subtle NTI (hon-
thyroidal illness), and/or an increased catabolic state.

In the present study, higher mean TSH values,
though within normal range for laboratory, were
observed in group B subjects. The difference in the
mean values of TSH in all the age groups was

statistically non-significant. The TSH wvalues also
showed a decline after the age group B, though the
values were well within the normal range for
laboratory.

Mariotti et al. [10] in their study, which
included healthy centenarians individuals free of major
age-related  disease, found that serum TSH
concentrations decrease with age and observed that
studies showing an increase in basal TSH levels might
have not carefully excluded subjects with primary ‘sub-
clinical” hypothyroidism. This study also suggested that
a resetting of the pituitary threshold of TSH feedback
suppression occurs in healthy elderly leading to reduced
TSH levels for a given concentration of circulating
thyroid hormone.

In the present study, ATA (anti-TPO)
performed in subjects with raised TSH values were
negative as the values were well within the normal
range for laboratory. The explanation for this could be
the less number of subjects with raised TSH and less
prevalence of autoimmunity in the euthyroid male
subjects of the region.

CONCLUSION

As a result of conclusions drawn from the
present study in different age groups of elderly male,
the normal range for healthy male subjects of different
age groups of Jammu region can be established as:

Age group (in years) | Ts (ng/ml) T4 (ng/ml) TSH (uIu/ml)
50 — 60 0.86—-1.33 | 67.99-107.42 | -2.86—7.98
61-70 0.81-132 | 62.19-115.21 | -1.65-9.31
71-80 0.85-1.24 | 70.86 —108.2 0.28-4.3
>81 0.84-1.35 | 67.03—-106.57 | 0.12—-4.46
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