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Abstract:

The objective of this study was to investigate the effects of thyroid hormones
disorders on serum lipid profile anong the hypothyroidism diabetic patients. For this purpose
blood samples were collected randomly from (40) subjects with hypothyroidism (TSH> 5 m
IU/L, T4 <50 n mol/L) (male and female) from the endocrine center of Al-Yarmook teaching
hospital in the age range of (30- 65) years. Included (21) diabetic patients who had thyroid
dysfunction (hypothyroidism) according to clinical examinations and laboratory results, (were
chosen as case group) and the remaining (19) subjects were consider as control group.

The following variables were measured: Fasting serum glucose, thyroid hormones
(T3, T4 and TSH) and lipid profiles (total cholesterol, low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-C), Very Low density lipoprotein VLDL
and triglycerides (TG)).

The statistical analysis of results of this study revealed a significant correlation
between fasting serum glucose (FSG) with severity of thyroid hormones disorders levels (T3,
T4 and TSH), beside significantly increased serum total cholesterol (include HDL, LDL and
VLDL) and triglyceride (P. value < 0.05) with hyperglycemia.

We conclude that hyperglycemiais associated with significant changes in lipid profile
and thyroid hormones level in hypothyroid-diabetic patient as compared with non diabetic
control group with negative correlations.
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I ntroduction: and symptomatic hypothyroidisms are
Hypothyroidism is a clinical associated with various risk factors for
syndrome resulting from a decrease in the atherosclerotic disease, diastolic
thyroid hormones T, and Ts. hypertension, hyperchol esterolemia, hyper-
It is classified as primary, second- triglyceridemia and endothelial  dys-
dary or tertiary according as to whether the function™. Most of the thyroid hormone
cause of the disease is localized released isin the form of T4, as total serum
respectively in the thyroid, both subclinical T4 is40-fold higher than serum T3 12,
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Free thyroxin (FT4), this is less
active form of thyroid hormones converted
to the more active thyroid hormone
T3.lodine is an essential nutrient for the
normal growth, metabolism and regulation
of thyroid hormones in humans and
animals'.

lodine deficiency could be
associated with an increased risk of
hypothyroidism due to lack of substrate for
thyroid hormones synthesis as observed in
area with severe iodine deficiency and it
has a central role in thyroid epidemio-
logy!?.

Hypothyroidism can lead to the
following problems (Heart and circulation
problems include: Slow heart rate, high
blood pressure (makes arteries less elastic).

Atherosclerosis, Diminished pump-
ing ability (congestive heart failure),
Gastrointestinal  problems (constipation),
Mental emotional problem (mental
processes sluggish and personality
placid), Neuromuscular problems
(weakness, sluggish reflexes).

Also, Hypothyroidism  aters
lipoprotein metabolism in the liver and
associated with increased cholesterol
levels, specifically intermediate — density
lipoprotein  (IDL) and low density
lipoprotein (LDL). Low levels of LDL
receptors in the liver decreased hepatic
lipase and lipoprotein lipase concentra-
tionl> ¥,

Diabetes mellitus and thyroid
diseases are two common endocrine-
iopathies seen in the adult population.
Long term thyrotoxicosis, has been shown
to cause beta cell dysfunction resulting in
reduced pancreatic insulin content, poor
insulin response to glucose and decreased
rate of insulin secretion .

In hypothyroidism, the s%/nth&eis
and release of insulin is decreased °.

The rate of hepatic glucose output
is decreased probably due to reduced
gluconeogenesis.  Moreover;  thyroid
hormones have significant effects on the
synthesis, mobilization and metabolism of
lipids!™.
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Overt hypothyroidism is associated
with significant increases in circulating
concentrations of total and low density
lipoprotein cholesterol (LDL-C)®

Measurement of serum cholesterol
levels is important as an indicator of liver
function, intestinal absorption and billary
function and in the diagnosis and
classification of hyperlipoproteinemia
elevated cholesterol levels may occur with
hypothyroidism, diabetes and nephritic
syndrome.

Elevated serum cholesterol levels
correlate well with the incidence of
coronary artery disease, stress, age, gender;
hormonal balance and pregnancy affect
normal cholesterol levels.

Depressed levels are associated
with hyperthyroidism and sever liver
disease * 4,

(as well as the HDL particles carry
cholesterol from the cells back to the liver .
HDL is known as good cholesterol because
high levels are thought to lower the risk of
heart disease [%.

The LDL particle is a lipoprotein
that transports cholesterol to the cells often
caled bad cholesterol because of high
levels of risk factor for coronary heart
disease to be associated with obesity,
diabetes and nephritis 7.

Triglycerides are the main lipids
present in the human plasma, the others are
cholesterol, phospholipids and non
estrified fatty acids.

Triglycerides measurements are
used in the diagnosis and treatment of
patient with diabetes mellitus, liver
obstruction, nephrosis and other disease
associated with lipid metabolism €.

Hyperlipidaemia is a metabolic
abnormality is frequently associated with
diabetes mellitus. Its prevalence is
variable, depending on the type and
severity of diabetes, glycemic control,
nutritional status, age and other factors.

The present study designed to study
the correlation between blood sugar level
and thyroid functionality disorders
(hypothyroidism) by assessment the serum



AJPS, 2014, Vol. 14, No.1

level of thyroid hormones (T3, T4 and
thyroid stimulating hormone TSH) with
level of different serum lipid components
(total cholesterol, LDL, VLDL and
Triglyceride) in diabetic patients compared
with non diabetic hypothyroid patients.

Materialsand M ethods:

The study was performed during
the period from February (2011) to
December (2011) for this purpose (21)
hypothyroid diabetic  subjects were
selected from people attended to
specialized center for Endocrinology and
Diabetes, their ages ranged between(30-65)
years include(14) femae (66.6%) and
(7)male(33.4%).

These were compared with (19)
control group (non diabetic hypothyroid
patients), their ages ranged between (30-
65) years include (12) female (63.2%) and
(7) male (36.8%).

Careful history was obtained from
patients including age, gender for each
patient the following tests were carried out:
1- Thyroid function tests:

Which include T3, T4, and TSH using
method of radioimmunoassay kit
(immunotech, company).

2- Blood sugar test:

(using enzymatic colorimetric method/
Spain).

3- Lipid profile (triglycerides, cholesterol
and lipoproteins (HDL,LDL,VLDL):
By usng CHOD-PAP-enzymatic
colorimetric method and GPO-PAP-
enzymatic colorimetric method /from
spectrum company (Egypt) and spin
react company(Spain).

Laboratory Assessment:

Venous blood samples were
collected after an overnight fasting, total
cholesterol (TC), high-density lipoprotein
(HDL) cholesterol, triglyceride (TG) and
fasting blood glucose (FBG) were tested
for each patient was labeled as hypothyroid
if the TSH was > 5 m IU/L, serum was
separated and assays were performed
within 24 hours was measured by
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immunoradiometric assay kits are intended
for the quantitative determination of
thyroid hormonesin serum or plasma.

The principle of TSH assay is
sandwich type assay, the kit has mouse
monoclonal antibodies directed against two
different epitopes of TSH and hence not
competing is used.

The samples or standards are
incubated in monoclonal antibody which is
labeled with 1'%, after incubation, the
content of the tubes is aspirated and the
tubes are rinsed so as to remove unbound
1'®  labeled antibody, the bound
radioactivity is then determined in a
gamma counter .

The concentration of TSH in the
samples are obtained by interpolation from
the standard curve aso the level of T3 and
T4 were measured by kits depending on
radio immune assay method intended for
the quantitative direct determination of
thyroxin concentration in serum or plasma
in which the radioimmunoassay of total T4
and T3 is a competitive immune analytical
determination.

Unknown sample and standards are
incubated together with 1'%,

Thyroxin in monoclona anti-T4
antibody —coated tubes, after incubation
the contents of the tubes are aspirated and
the bound activity is measured in a gamma
counter, the concentration of T4 is
reversely proportionate to the radioactivity
measured ,the values of unknown samples
are read off the calibration curve (the same
procedure used to measure the T3 level).

The expected normal values of T4
between (60-160nmol/L) and the expected
normal vaue to T3 between (1.2-
2.8nmol/L) (4, 19). The concentration of
serum total cholesterol, HDL cholesterol
and triglycerides were measured by a
timed-end point method (Using Spectrum,
Egyptian) and LDL cholesterol was
calculated by Fried Wald's formula using
SPINEACT auto analyzer, Spain).
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Statistical Analysis.

The following statistical data
analysis approaches were used in order to
analyze and assess the results of the study:
Descriptive data analysis:

Mean, Standard Deviation, Range,
Two Extreme values (min. and max.)
readings. Person's correl ation coefficient.

Inferential data analysis:

These were used to accept or reject
the statistical hypotheses, which included
the following: Anaysis of Variance
(ANOVA) for equality of means of several
independent Groups with least significant
difference (LSD).

Student t-test for testing of Person's
correlation coefficient at levels of p values
> 0.05 to be considered significant.

Table-l: Summary of the studied parameters of thyroid function tests for the different
studied groupswith comparison significant.

Statistic | FBG(m mol/L) T3nmol/L T4nmol/L TSH mI U/L

Control Hypo | Control Hypo Contral Hypo Control Hypo
Mean 5.27 7.1 1.55 0.61 75.25 43.15 2.87 63.35
SD 0.50 0.72 0.22 0.15 6.54 10.46 0.82 15.45
Min 4.60 6.2 1.20 0.50 66.00 30.00 1.00 35.00
Max 6.0 7.6 1.90 1.10 87.00 64.00 4.00 78.00
Range 1.80 2.00 0.70 0.50 21.00 34.00 3.00 43.00
C.S. Cont. X Hypo: | Cont. X Hypo:| Cont. X  Hypo: | Cont. X Hypo:
g’)—val ue P=0.377 NS P=0.000 HS P=0.000 HS P=0.000 HS

®)'NS: Non sig. at P>0.05 ; S: Sig. at P<0.05 ; HS: Highly sig. at P<0.01; F.B.G : Fasting
blood glucose ; T3:triiodothyronine ; T4:Thyroxine ;TSH: Thyroid stimulating hormone ;

Control

: non diabetic hypothyroidism ; Hypo : diabetic hypothyroidism . (By applying

Least significant difference LSD after ANOVA).

Results:

The distribution of study and
control groups according to the gender
demonstrated that a large percentage of
patients were women 14 (66.66%) in
comparison with male 7 (33.34%).

In this study, the prevalence of
hypothyroidism was more common among
women than men.

Statistically, there is a highly
significant difference was found between
number of females to males in comparison
with control group (p. Vaue=0.000).

As well as this study certain that
most of hypothyroidism diabetic patients
was in age above 40 years.

Thyroid hormones distribution of study
population:

Results in table (1) showed the
distribution of study and control groups
according to (blood sugar level, serum
level of T3 T4 and TSH), these results
showed a significant differences between
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majority of hypothyroid diabetic patients
and control cases in which the results
obtained from

table(l) showed that mean of
blood glucose level of patients study group
was (7.1 m mol/L),while the mean of FBG
in control group was (5.27 m mol/L) ,the
statistical analysis revealed no significant
differences (p.value >0.05) was observed,
in addition the results revealed low Ts
level (0.61 n mol /L)in study group and had
high T3 (1.55nmol/L) in control group
with  satistical  significant  highly
differences p. vaue = 0.000), while the
results of study group when compared to
control  subjects showed statistically
significant decrease in the level of serum
T4 (p. value = 0.000 HS),while the serum
level of TSH was significantly increase in
study group(63.35 m IU/L)(p. vaue
0.000).
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Table-2: Summary of the studied parameters of Lipid profile for the different groups
with comparison significant. By applying least significant difference L SD after

ANOVA.
Statistic | Chol (mmol/L) | TG (m mol/L) LDL (m mol/L) HDL (m mol/L) | VLDL(m mol/L)
Control | Hypo [Control | Hypo |Control Hypo [Control | Hypo | Control | Hypo
M ean 4.81 7.16 1.26 2.60 3.26 5.39 0.97 1.38 0.36 0.50
Std. 0.69 058 | 0.39 0.64 0.87 0.64 0.10 0.33 0.08 0.15
Deviation
Minimum | 4.00 6.50 | 0.70 2.00 1.60 4.70 0.80 0.88 0.30 0.36
Maximum | 6.10 8.30 | 2.00 4.00 4.70 6.65 1.10 1.90 0.55 0.85
Range 2.10 1.80 1.30 2.00 3.10 0.30 1.02 0.25 0.49
C.S Cont. X Hypo: | Cont. X Hypo: | Cont. X Hypo: | Cont. X Hypo: | Cont. X Hypo:
P-value” | P=0.000 HS P=0.000 HS P=0.000 HS P=0.000 HS P=0.000 HS

) NS: Non sig. at P>0.05; S: Sig. at P<0.05, HS: Highly sig. at P<0.01Chal. :
HDL : high density lipoprotein; VLDL :very low density

Triglyceride; LDL: low density lipoprotein ;

Cholesterol; TG:

lipoprotein; Control : non diabetic hypothyroidism ; Hypo : diabetic hypothyroidism . (By applying least

significant difference LSD after ANOVA).

Lipid distribution of study population:

The mean levels of total serum
cholesterol, triglycerides, LDL- chal.,
HDL- chol. and VLDL conducted in Table
(2),in which the serum level found to be
mean +SD as follow of serum level found
to be (7.16+ 0.58, 2.60+ 0.64, 5.39 +0 . 64,
138 + 0.33 and 0.50 + 0.15 mg/dl)
respectively in study group.

In genera these results reveaed
that all types of serum lipid profile were
showed dtatistically significant increase in
all patient group when compared to control
subjects in which the levels of serum total
cholesterol (P<0.001), serum triglycerides
(P<0.001), serum LDL - cholesterol
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(P<.0001) as wel as serum HDL-
cholesterol levels and VLDL did show
statistically significant difference between
the two groups (P<0.05), as shown in
table-2.

Generadly, the  results  of
hypothyroidism diabetic's patients when
compared to control non diabetic Subjects
showed statistically significant increase in
the levels of serum total lipids ( P. <.001),
S0 in this study the most characteristic lipid
abnormality observed in  diabetics
hypothyroidism when compared to non
diabetic persons.
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Table-3: Pearson's correlation coefficients among different of the parameters for

hypothyroidism male patients.
Correlation Parameters Age T3 T4 TSH Chol | TG | LDL | HDL | VLDL
Groups
Pearson's F. blood 0.844 - -0.194| -0.133 | 0.122 | 0.205 [ 0.034 |0.019 | 0.079
Coefficients glucose 1 0.209
Age Groups 0.061 | 0.097| -0.509 | 0.313 - 0.264 |0.300 | -0.269
0.127
T3 0.(9%5 —0(.8)45 O.(8}4 0.353 ).8707-0.280 | 0.303
T4 —0(.8;52 O.(91)’>0 0.143 ).959 -0.258 | 0.080
TSH -0.838 - -0.850 {0.014 | 0.062
9 0052 | ™
Cholesterol 0.225 ).980 “)-0.288 | 0.109
Triglyceride 0.204 —0.(6)94 o.(9z4
LDL -0.268 | 0.119
HDL —0(.7)28
Sig. F. blood 0.001 | 0.281| 0296 | 0.357 | 0.368 | 0.285 | 0.462 | 0.479 | 0.415
(1-tailed) glucose
Age Groups 0.433 | 0.394 | 0.067 | 0.189 | 0.363 | 0.231 | 0.200 | 0.226
T3 0.000 | 0.001 | 0.002 | 0.159 | 0.001 | 0.217 | 0.197
T4 0.001 | 0.000 | 0.347 | 0.000 | 0.236 | 0.413
TSH 0.001 | 0.444 | 0.001 | 0.484 | 0.433
Cholesteral 0.266 | 0.000 | 0.210 | 0.382
Triglyceride 0.286 | 0.013 | 0.000
LDL 0.227 | 0.372
HDL 0.008

®)Sig. at P<0.05 ;") HS: Highly sig. at P<0.01

The coefficients of correlation by
using person's coefficients between fasting
blood glucose in mae diabetic
hypothyroidism patients (study group) and
the thyroid values and the lipid profile
values are shown in Table-3.

The results recorded there was a
significant negative correlation between
glucose level(high) and serum level of T3
and T4 (Low)"'Sig. at P<0.05 ; ) HS:
Highly sig. at P<0.01. These results
confirmed by using significant one tailed
correlation as shown in table-3.

A  positive  correlation  was
significant appeared between  blood
glucose (high) and lipid profile include
(cholesterol, triglyceride, LDL, HDL and
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VLDL) in study subjects () Sig. at
P<0.05;"") HS: Highly sig. at P<0.01In
both male and female .

In the current study, the FBG
values were inversaly related to theT3and
free T4 values. These results suggest that
the effect of hypothyroidism in the lipid
metabolism is more marked in patients
with higher serum glucose levels.

Data illustrated in table (3 and4),
demonstrated the distribution of study and
control groups according to age group, the
results confirmed present of highly
significant differences with positive
correlation, mean increase the severity of
disease with old age.
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Table-4: Pearson's correlation coefficients among studied parameters for

hypothyroidism female patients.

Correlation | Parameters | Age T3 T4 TSH Choal TG LDL HDL VLDL
Groups

Pearson's F.B.G 0.112 -0.290 | 0.152 -0.343 | 0016 | 0173 | 0158 [0.562C) | 0.246

Coefficients | Age Groups Ec)).67o Ec)).sao (05659 (03579 0489 | 0504 |-0.391 | 0.426
T3 (o.a)35o -0.650 © Z05835 -05805 05776 ?.5)324 0.795 "
T4 0943 [-0666 | -0.539 | -0.510 | 0.445 [0.486

**) *)
TSH 0457 | 0.284 D.264C7 | -0.163 D.208
Cholesterol D.S))?G 3.&)970 05788 D.945 )
Triglyceride 0.993 05863 b.o88 ™
LDL 0.844 D981 ™
A

HDL 0.876 ™

Sig. F.B.G 0.379 | 0.208 0.338 0.166 | 0483 | 0.317 | 0.332 | 0.045 D.246

(1-tailed) Age Groups 0.017 0.019 0019 | 0.040 | 0.076 | 0.069 | 0.132 D.110
T3 0.001 0021 | 0001 |0.002 |0.004 | 0002 b.003
T4 0000 |0.018 |0.054 |0.066 | 0.099 p.077
TSH 0.092 | 0213 | 0230 | 0327 D.282
Cholesterol 0.000 | 0.000 | 0.003 D.000
Triglyceride 0.000 | 0.001 D.000
LDL 0.070 | 0.001 D.000
HDL 0.000

®)Sig. at P<0.05 ;" HS: Highly sig. at P<0.01

Discussion:

Hypothyroidism can be defined
when thyroid gland, fails to produce
enough of hormones called the thyroid
hormones or when the body fails to use
thyroid hormones efficiently. It is a
common endocrine disorder, is more
common in women, the elderly and those
with autoimmune disorders 3.

The correlation between age, gender and
hypothyroidism:

The results of this study revealed
that highly significant association among
the increase of sugar serum level, disorders
of thyroid hormones (T3, T4 and TSH)
with increase the age.

S0, the statistical analysis reveded
a positive correlation with significant
appearance (at p vaue < 0.05) between
sugar level and aging while negative
correlation of the level of thyroid
hormones (T3, T4) in serum with age as
shown in table (3,4).

These results can be discussed
because the body's decrease in use of

68

T4correlates with age lead to decline in
lean body mass, suggesting that tissue (i.e.
muscle, skin, bone) decrease, which, may
lead to reduced use and catabolism of
thyroid hormones™¥,

T4 is the mgjor hormone produced
by the thyroid and undergoes
monodeiodination in peripheral organs
(mainly: liver, kidney and pituitary) to
generate T3, the metabolically active
thyroid hormone .

The above results were in
agreement with the results of Morganti et.
a™ and Niafar et.al.!*.

Who reported that an increased
prevadence  of hypothyroidism  is
demonstrated in the older population.

While, the study of 1 showed that
the higher prevalence of hypothyroidism
among middle aged women and associated
with  an increase in tota plasma
cholesterol. In the population we
studied,the results showed that thyroid
dysfunction was more common among
females (14) (66.66%) than maes (7)
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(33.34%) , this percentage is higher than
that in a study performed in Italy!®®.
showed an increase in numbers of females
over mae due to disturbance in
reproductive  hormones, particularly
estrogen and progesterone, causing fatigue
or nervous tension or during the stage of
pregnancy or the menstrua cycle, it had
been found that estrogen hormone raises
the concentration of the transport proteins
for thyroxin (TBG) through slowing down
the process of their removal from the blood
and enhancing its production in the body,
also the estrogen hormone stimulates the
immune system, causing increased
production of anti-thyroid antibodies™®.
While another study found that the
incidence of thyroid diseases in women
after the cessation of menses was (2.4%)
with clinica hypothyroidism and (23%)
with subclinical hypothyroidism .

The correlation among FBG, thyroid
hormones and lipid profile:

The effects of the thyroid hormones on
metabolism are many and varied. Thyroid
hormones stimulate the basal rate of
metabolism, oxygen (O,) consumption,
heat production and are necessary for
normal nervous system development and
linear  growth.  Thyroid  hormones
participate in the control of systemic blood
pressure, stimulation of heart contractions,
maintenance of body weight, stimulation
of protein synthesis and breakdown,
stimulation of carbohydrate metabolism
with increases in gastrointestina and
cellular absorption of glucose, glycolysis
and gluconeogenesis and increase in
vitamin requirement %,

Results obtained from table (1)
revealed the distribution of study and
control groups according to TSH leve,
T3and T4 the table showed that patients
group had high TSH level (mean=
63.3mlU/L), and (mean of TSH=
2.87mlU/Lgroup) had low TSH level in
control And level of T3 and T4 (mean=
0.85 and 43.15nmol/L) respectively, have
low level when compared with control
with satistically a highly significant
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differences in the thyroid hormones level
in the study group (P. vaue= 0.000) when
compared with their TSH level in control
group.

In the current study, the TSH
values were inversely related to the free T4
values.

These results supporting the use of
serum TSH level as the best test to detect
abnormal thyroid function .

In addition, in this study the results
confirmed that increase level of blood
glucose dignificantly association with
decrease serum level of T3 and T4 as
shown in table 1, these results can be
explained because most of hypothyroidism
patients has been associated with disorders
of glucose and insulin metabolism,
involving defective insulin secretion in
response to glucose, hyperinsulinemia,
atered peripheral glucose disposa and
insulin resistance.

According to in vivo data,
hypothyroidism is associated with a
decreased glucose-induced insulin
secretion by the B cells due to changes in
the physicochemical properties of the islet
membranes and decreased amount of islets.

In addition, it is suggested that
hypothyroidism is an insulin resistant state,
interestingly; even subtle decreases in the
levels of thyroid hormone within the
normal range have been shown to correlate
inversely with markers of insulin
resistance.

In vivo data, emerging from studies
in propylthiouracil-induced hypothyroid
animals during euglycemic-hyper-
insulinemic clamps, showed an association
of hypothyroidism with an adipokine-
mediated insulin resistance %%, Table
(2and3) represented the distribution of
study and control groups according to
cholesterol, HDL,VLDL level, showed that
most of study group has abnorma
cholesterol level and the statistically
analysis revealed there a high significant
differences were found in cholesterol,
VLDL, level in hypothyroid patients when
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compared with the control group (P. vaue
Highly sig. at P<0.01).

The changes in the lipid profile are
explained by the regulatory effect of
thyroid. Dyslipidemia is commonly found
in overt and subclinical hypothyroidism. In
hypothyroid patients, despite the reduced
activity of 3-hydroxyl-3-methyl glutaryl —
Coenzyme A (HMG-Co A) reductase,
there is often an increase in the serum total
cholesterol concentration, mainly due to
raised levels of serum LDL cholesterol and
decreased activity of LDL - receptor’s
resulting in decreased receptor-mediated
catabolism of LDL and IDL is the main
cause of the hypercholesterolemia
observed in hypothyroidism [°#.

From this study it can be concluded
that hypothyroidism is associated with
lipid disorders that are characterized by
sever or sightly elevated total cholesterol
levels increased LDL - chol and lower
HDL- chol.

In some studies reported that HDL -
cholesterol or LDL/HDL-cholesterol ratios
have been shown to be inversaly correlated
with prevailing blood glucose levels Y or
with glycosylated hemoglobin levels, as an
index of blood glucose control?.

This study has clearly shown that
al lipid fractions are abnormally elevated
in diabetics when compared with controls.
There are studies which seem to suggest
that the lipoprotein significantly altered b
the degree of metabolic control [
However, this " has not been confirmed
by others.

In general the aterations in thyroid
status appear to be associated with changes
in serum triglyceride concentrations.

In human hyperthyroidism,
decreased, normal %, and increased serum
concentrations of triglyceride have been
observed. Concentrations of  serum
triglyceride, although usually elevated in
human hyPothyroidism have aso been to
be normal %,

The results of this study agree with
study of Schaeffer et. al.*%,
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They observed that inverse
correlation between HDL-cholesterol with
adiposity and TG levels. Some other
studies, reported that HDL-cholesterol or
LDL/HDL-cholesterol ratios have been
shown significant increase with prevailing
blood glucose levels 1 or with
glycosylated hemoglobin levels, as an
index of blood glucose control 22,

This study has clearly shown that
al lipid fractions are abnormally elevated
in diabetics when compared with controls.
and suggest that the lipoprotein
significantly atered by the degree of
metabolic control, as well as realizing that
most of the diabetics have a high
probability of developing cardiovascular
and cerebrovascular disease.

Several of past studies discuss the
correlation between diabetic and lipid
profile such as, Cohen et.al. (1979) showed
significant increase in the level of serum
cholesterol and LDL cholesterol in
diabetics when compared with controls. In
their study, serum HDL - cholesterol levels
did not differ significantly in the two
groups. Jain (1980) observed increase in
the levels of serum tota lipids, tota
cholesterol, serum triglycerides and serum
phospholipids in diabetic subjects as
compared to normal controls.

The study of Peret et. a. (1974)
observed means serum triglyceride levels
higher in diabetics in comparison to
control subject. Bijlani et. al. (1984) and
Casteli et. al. found HDL-cholesterol to be

significantly lower in diabetics as
compared to normal.
In general is well established,

nearly all confirm the presenceof  an
inverse relationship between thyroxin
serum levels and cholesterol .

Indeed, severa studies indicate a
modest relationship between triglyceride
increase and hypothyroidism; athough
even this modest significance has resulted
in continuing investigations other studies
have demonstrated thyroxin’s regulatory
action on fatty acid mobilization, through
interaction with the catecholaminergic
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system, mainly through modulation of the
biolytic action of epinephrine®.

Our results showing an association
between  thyroid  dysfunction  and
hyperlipidemia agree with the results of
previous studies In addition, among
subjects  with hypercholesterolemia,
Subclinical  hypothyroidism was more
common 9.

These results suggest that the effect
of hypothyroidism in the Lipid metabolism
is more marked in patients with higher
serum TSH levels even mild elevations of
TSH are associated with changes in lipid
profile significant enough to raise the
cardiovascular risk.
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