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ABSTRACT

Aim:To determine the serum HDL cholesterol status in different states of thyroid gland activity, before
and after the treatment of thyroid dysfunction.

Study Design:Analytical cross sectional study.

Place and Duration of study:The present study was conducted at the Institute of Molecular Biology
and Biotechnology, University of Lahore, Defence Road Campus Lahore. The experimentation was also
undertaken at the Institute of Nuclear Medicine and Oncology (INMOL) Lahore.

Methods: Serum thyroid hormones were assayed by the Radioimmunoassay at the Institute of Nuclear
Medicine and Oncology Lahore (INMOL). Serum HDL-C was measured by direct homogenous assay.
Results: In patients with subclinical hypothyroidism, serum HDL-C was slightly increased than controls
(P > 0.05). In hypothyroid state, the condition resulted due to medication of hyperthyroidism, level of
HDL-C decreased (P > 0.05). Thyroxine treatment decreased the HDL-C in hypothyroid subject in
comparison to the diseased state (P > 0.05). Hyperthyroidism was associated with slight decrease in
the concentration of HDL-C than the controls (P > 0.05).

Conclusion: Hypothyroidism and hyperthyroidism have opposite effects on serum HDL-
C.Hyperthyroidism resulted in a decreased HDL —C while hypothyroidism resulted in increased HDL-C.

After the treatment of hypothyroidism and hyperthyroidism HDL-C decreased in both the conditions.
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INTRODUCTION

Thyroid hormone plays an important role in hepatic
lipid homeostasis®. Thyroid hormones are involved in
regulation of lipid and lipoprotein metabolism.
Therefore, thyroid dysfunction is reported to induce
significant changes in lipid and lipoprotein
metabolism. It is however apprehended that lipid
disorders in thyroid dysfunctions exhibit great
individual variability and the pattern of changes in
lipid fractions in thyroid disorder remain
controversial’>. Hypothyroidism and hyperthyroidism
have contrasting effects on plasma lipids and apo-
Iipoproteins3. The changes in HDL-C and LDL-C
correlate with changes in FT4 after the transition of
hyperthyroid and hypothyroid state to euthyroidism“.
The plasma concentrationsof total cholesterol, HDL-
C, total/HDL-C ratio, phospholipids, apo A-l,and apo
B were decreased in hyperthyroidism whereas
triglyceride (TG) and apo E concentrations did not
change significantlyduring therapy“.
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Overt and sub clinical hypothyroidism had an
adverse effect on the serum lipid profile that may
predispose the development of atherosclerotic
disease®. In hypothyroidism, total and HDL
cholesterol, total/HDL cholesterol ratio, apo Al and
apo E was elevated®. Sub clinical hypothyroidism had
higher total cholesterol and LDL-C levels compared
with euthyroid controls. No significant changes in
serum TGs and HDL-C levels were observed except
a decreasing trend in HDL-C and an increasing trend
in TGs'.

Thyroid hormones can affect several proteins
related with HDL-C metabolism such as hepatic
lipase (HL), lecithine cholesterol acetyl transferase
(LCAT), cholesterol ester transfer protein (CETP) and
possibly scavenger receptor Bl (SR-BI)s. The present
research was done to determine the status of HDL-C
in different thyroid disease states in Pakistani
population.

MATERIALS AND METHODS

The present study was conducted at the Institute of
Molecular Biology and Biotechnology, University of
Lahore, Defence Road Campus Lahore. The
experimentation was also undertaken at the Institute
of Nuclear Medicine and Oncology (INMOL) Lahore.
Authorization for blood sampling was obtained from
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patients by University Ethical Committee of Institute
of Molecular Biology and Biochemistry (IMBB) and
the Code of Ethics of the World Medical Association
were followed. One hundred and twenty individuals
(20 control and 100 with thyroid problem) were
included in the study. Twenty patients were taken in
each of the treatment group.

Medical history of all patients was taken prior to
blood collection. Blood samples were left for 2 hours
at room temperature to separate the serum from
blood cells. Blood samples were centrifuged at
50,000 rpm for 5 minutes to obtain clear serum.
Samples were kept in the freezer maintained at -20°C
till analysed.

Patients who participated in this study were
divided into five groups randomly as: Controls (age,
35.5+3.90); Hyperthyroid therapy group (age,
36.25+4.97); Euthyroid after hyperthyroid medication
(age, 39%6.2); Hypothyroid group (age, 47.6%4.7);
Euthyroid after hypothyroid treatment (age,
38.6%4.1); Transition of hyperthyroid to hypothyroid
state (age, 37.8%£3.9). 50-150 pg/day of thyroxine
given to the hypothyroid patients. 8-15 mCi of
radioactive iodine was injected to the hypothyroid
patients. Hyperthyroid patients were treated with
neomeracazole (carbimazole) in 50-150 mg/TDS.

Statistical analysis was done with SPSS
verl6.0. Parametric values were given as the
mean+SE. Thyroid function test values and serum
HDL-C values of patients and control group were
compared by one-way ANOVA.

RESULTS

Table 1 show subclinical hypothyroid subjects
displayed non significantly high levels of HDL-C when
compared to the controls (P>0.05). Level of T4 and
T3 were almost similar controls (P>0.05). TSH
concentration of hypothyroid subjects was
significantly higher (8.659+0.91218) than the control
TSH (2.2816+0.37639; P<0.05). Treatment of
hypothyroidism slightly decreased the serum HDL-C
hypothyroid state (45.5286+2.36892 and

Table 1: Descriptive characteristics of patients

53.6243+1.45886; P<0.05). The transient hypothyroid
patients who had hypothyroid after hyperthyroid
treatment, also showed the low levels of HDL-C when
compared hypothyroid subjects (45.2406+1.73676
and 53.6243+1.45886; P<0.05) and non significant
lower values than the control and euthyroid state.
Treatment of hypothyroidism did not alter the T4 and
T3 concentration (P>0.05) when compared to the
control and hypothyroid subjects. Transient
hypothyroid showed the values (P>0.05) not
significantly different from other groups. Treatment of
hypothyroidism significantly reduced the TSH
concentration than  the  hypothyroid  state
(2.0729+0.50935 and 8.6593+0.91218: P<0.05).In
transient hypothyroid group TSH level was high than
control  (9.91983+1.68371 and 2.2810+0.37639;
P<0.05) and euthyroid (9.91983+1.68371 and
2.0729+0.50935; P<0.05) and non-significant
difference were found from hypothyroid subjects.

HDL-C of hyperthyroid was lower than the
controls (P>0.05). T4 (37.5941+1.80666 and
16.7800+0.84640; P<0.05) and T3 (16.9400 =+
1.65545 and 3.5540+0.37390; P<0.05) concentration
in hyperthyroid group was significantly higher than
the controls.TSH value inhyperthyroid group
decreased than the controls (P>0.05). Treatment of
hyperthyroidism non-significantly decreased the HDL-
C as compared to the hyperthyroid state (P>0.05). In
transient hypothyroid group, HDL-C level was lower
as compared to the control (P>0.05) and hypothyroid
subjects (45.2406+1.73676 and 51.7400+2.01595;
P>0.05). T4 (15.6353+0.54428 and
37.5941+1.80666; P<0.05) and T3 (4.2300+0.19154
and 16.9400+£1.65545; P<0.05) significantly
decreased after the treatment. T4 and T3 were
decreased than controls and hyperthyroid group
(P>0.05) in transient hypothyroid subjects.
Hyperthyroid treatment slightly increased the TSH
level. In transient hypothyroid patients significantly
high level of TSH than the control group was
recorded (9.91983+1.68371 and
2.281040.37639;P<0.05).

T4 T3 TSH

16.7800 + 0.84640

3.5550 + 0.37390

2.2810 + 0.37639

15.0571 + 0.46406

3.4050 + 0.31030

8.6593 £ 0.91218

37.5941 + 1.80666

16.9400 + 1.65545

0.259 + 0.00228

17.1193 + 0.68836

3.6743 +£ 0.12350

2.0729 + 0.50935

15.6353 + 0.54428

4.2300 + 0.19154

1.0506 + 0.22142

n HDL-C

Controls 20 | 51.7400 + 2.01595
Hypothyroid 14 | 53.6243 + 1.45886
Hyperthyroid 17 | 49.4700 = 3.09306
Euthyroid of hypothyroid 14 | 45.5286 + 2.36892
Euthyroid of hyperthyroid 17 | 37.8371 + 2.46871
Hypothyroid from 18 | 45.2406 + 1.73676
hyperthyroid

9.9594 + 1.04593

3.4667 + 0.38652

9.1983 + 1.68371
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DISCUSSION The influence of thyroxine treatment on HDL-C

This study provided an opportunity to observe the
association of thyroid dysfunction and its effects on
serum HDL-C.Thyroid dysfunction has a marked
effect on the distribution of HDL particles. In
subclinical hypothyroidism (SCH) metabolism of
triglyceride-rich  lipoproteins was normal while
abnormalities were found in HDL metabolism that
were reversed by LT4 treatment®. It has been
reported by different researchers that HDL-C
metabolism is altered in thyroid disorders. Alteration
in HDL-C and other lipoproteins in different thyroid
disorders are still controversial. Effect of thyroid
hormone on HDL-C was facilitated mainly because of
its influence on hepatic lipase activitylo. Recent work
indicates the effect of thyroid dysfunction on
concentration of serum HDL-C. Our data cleared the
increased levels of serum HDL-C in subclinical
hypothyroid patients when compared to the controls.
Heimberget al!and Brien et al*also reported the high
levels of HDL-C in hypothyroid subjects. In subclinical
hypothyroid, HDL-C was decreased when compared
to control*>. HDL-C in subclinical hypothyroidism did
not differ significantly as compared to euthyroid®®.
Thyroid hormone affects the expression of the HDL
binding site in liver cells which may be the reason of
decreased HDL clearance in the hypothyroid**.

The results of the present study predicted the
decreased concentration of HDL-C in
hyperthyroidism compared to control. Our results are
in accordance with different previous work. HDL-C
was decreased in hyperthyroid state when compared
to control™?. Conversely Ariehet al'®stated that HDL-
C was unchanged as compared with controls in
hyperthyroidism. Hepatic lipase (HL) and lipoprotein
lipase (LPL) are both essential determinants of
plasma HDL concentrations. It was suggested that an
increased hepatic lipase (HL) activity may contribute
to the lower HDL levels in hyperthyroid patients®’.

might reflect changes in HDL composition due to the
multiple effects of thyroid hormones on lipid
metabolism™. In our research decreased HDL-C
concentration was recorded when compared to the
hypothyroid and controls. Our findings are in
confirmation to the previous studies of Friis and
Pedersen®™. Similar findings were reported by Brien
et al’ that HDL-C decreased with treatment of
hypothyroidism. The change in HDL-C correlated with
the increase in hepatic lipase activity™**®.

Treatment of hyperthyroidism, in our study
revealed moderately decreased concentration of
serum HDL-C compared to hyperthyroid group and
control group. Serum concentration of HDL-C
increased after treatment of hyperthyroidism
compared to the controls and hyperthyroid subjects3.
Treatment of hyperthyroidism slightly increased the
HDL-C*.

CONCLUSION

Our study confirmed the opposite effects of
hyperthyroidism and hypothyroidism on HDL-C. HDL-
C levels are decreased in hyperthyroid and increased
in hypothyroid. HDL-C concentration in different
thyroid disease states is still controversial. Treatment
of both diseased states altered the levels of thyroid
hormones and HDL-C. HDL-C was decreased in both
treated groups. Treatment of thyroid can improve the
abnormalities in lipid profile.
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