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Abstract

Background: Diabetes is a complex, chronic illness requiring continuous medical care with multi-factorial
risk-reduction strategies beyond glycemic control. Ongoing diabetes self-management education and
support are critical to preventing acute complications and reducing the risk of long term complications(".
Diabetes mellitus occurs when there are raised levels of glucose in aperson’s blood because their body
cannot produceany or enough of the hormone insulin, or cannot effectively use the insulin it produces.
The causes of type 2 diabetes are not completely understood but there is a strong link with overweight
and obesity, and increasing age, as well as with ethnicity and family history.Aim: This study intended to
assess and study correlation between serum levels of leptin and thyroid hormones in diabetic and obese
patients.Subject and Method:a case control study was conducted at the center of diabetes management
and research between 1t of December 2019 to the 15" of May 2020. A fasting blood sample was taken
from all participants for measurement of biochemical parameters. The information regarding the problem
and demographic characteristics was obtained directly from the participants by interviewing them, using a
prepared questionnaire. The weight and the height were using a medical scale machine. The body mass index
was calculated according to its equation.Results: Results of the present study show that leptin hormone was
significantly high in serum of type 2 diabetic patients group compared with overweight and obese group (P
< 0.000). A significant positive correlation with serum leptin and body mass index. Results also show that
TSH hormone (P < 0.01), and FBS were significantly high(P < 0.000), while T3 and T4 decrease significant

(P <0.05) in type 2 diabetic patients groupand compared with control groups.
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Introduction

With the increasing incidence of obesity and type
2 diabetes mellitus in the Iraq and abroad, We should
focused on the molecules and pathways that regulate
metabolic homeostasis with the hope of identifying a
pharmacological target to limit obesity and diabetes,
and/or its pathophysiological consequences. Diabetes is
a major health issue that has reached alarming levels:
today, nearly half a billion people are living with diabetes
worldwideV. It is one of the major health priority of
the 21st century Pcausing 1.5 million deaths in 2012
and 4.2 million deaths resulting from diabetes and its
complications in 2019 @ Diabetes can be classified
into the following general categories: Type 1 diabetes
(due to autoimmune b-cell destruction, usually leading
to absolute insulin deficiency), Type 2 diabetes (due to

a progressive loss of adequate b-cell insulin secretion
frequently on the background of insulin resistance) and
Gestational diabetes mellitus®. Type 2 diabetes is most
commonly seen in older adults, but is increasingly seen
in children and younger adults owing to rising levels of
obesity, physical inactivity and inappropriate diet-9).
In another word, a consequence of social trends toward
higher energy intake and reduced energy expenditure”).
Obesity is a rapidly growing health problem, conferring
substantial excess risk for morbidity and mortality,
especially from type 2 diabetes and atherosclerotic
cardiovascular disease (CVD)®. Studies on both
humans and animal models have demonstrated close
associations between obesity and a state of low-grade,
chronic inflammation characterized by macrophage
infiltration in adipose tissue and increased circulating



concentrations  of  pro-inflammatory = molecules,
including acute-phase proteins, cytokines, adipokines
(like leptin), and chemokines ). Leptin is a cytokine-
like (16kDa) polypeptide produced by the adipocyte
that controls food intake, leading to the suppression
of appetite!?, energy expenditure, and, hence,
body weight through the activation of hypothalamic
receptors!). Women have higher leptin concentrations
than men. But after menopause a significant reduction
in the amount of circulating leptin occurs 2. Such
sexual differences can be explained by the difference
in fat mass, body fat distribution, and sex hormones(!®.
Mean concentration in women is 12.7 mg/L while it is
4.6 mg/L in men!¥ Leptin has been found increased in
subjects with hyperinsulinemia and type 2 diabetes, and
showed a positive association with triglycerides, systolic
and diastolic blood pressure!'”. Within the endocrine
system, leptin regulates the circadian rhythms of the
gonadotropic, thyrotrophic and adrenal axes. It also
plays key roles in the regulation of glucose homeostasis
and insulin sensitivity, independent of actions on food
intake, energy expenditure or body weight!%!7). Also
the hypothalamic _thyroidal axis is regulated by leptin.
This provides an important interface between adiposity,
regulated by leptin and metabolic rate, regulated by
thyroid hormone!® Thyroid hormones play a very
important role in controlling the body’s metabolism, the
rate at which the body uses energy, bystimulating divers
metabolic activates most tissue, leading to an increase in
basal metabolic rateone consequence of this activity is to
increase body heat production!?). So thyroid hormones
with leptin might be involved in the adaptive thermo
genesis?),
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Subjects and Method:A case control study was
conducted at the center of diabetes management and
research between 1% of December 2019 to the 15" of
May 2020. The study include 100 subjects, divided
into three groups: group 1: included 20 (11 male and
9 female) apparently healthy individuals whose body
mass index (BMI) below 25 kg/m?, age range 30-60
years, group 2: included 20 (8 male and 12 female)
healthy individuals whose BMI equal or above to 25 kg/
m?, age range 32-60 years, and group 3: included 60 (28
male and 32 female) newly diagnosed diabetic patients
whose BMI equal or above to 25 kg/m?, age range 35-66
years.From all participants, a fasting blood sample was
taken for measurement of fasting plasma glucose (FPG),
glycated hemoglobin (HbAlc), lipid profile, serum
leptin, thyroid hormones, thyroid stimulating hormone
(TSH) and fasting insulin. Insulin resistance (IR), BMI
and atherogenic index (Al) were calculated according to
special equations.

Statistical Analysis:The data obtained in the
current study was analyzed using statistical package
for social science (SPSS) program version 26. Different
descriptive statistical method were used to summarize
and tabulate the data. ANOVA test were used to
compare the mean difference of all parameters between
the three groups. Duncan test were used to determine the
non-homogenous group if the result of ANOVA test was
significant. Furthermore independent 2 samples student
t-test were used to compare the difference between each
2 groups.

Results:

Demographic and clinical characteristics of all participants in this study shown in table 1:

Table (1): Demographic and clinical characteristics of the participants.

Characteristics Group 1 (no. =20) Group 2 (no. =20) Group 3 (no. = 60)
Age Range (Mean+ SD) 30-60(44.0+8.3) 32-60(45.0+7.0) 35-66(47.5 £7.4)
Male no. (%) 11(55) 8 (40) 28 (46.6)
Female no. (%) 9 (45) 12 (60) 32(53.3)

M : F ratio 1.22:1 1:1.5 1:1.14
Family history: Presentsno.(%) 11(55) 13 (65) 33 (55)
Family history: Absentno.(%) 9 (45) 7 (35) 27 (45)

BMI 25.8-48.0 26- 50
Range (mean+ SD) 20.1-24.8 (22.4+1.7) (34.245.3) (32.9+ 6.3)
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Different biochemical parameters in the studied groups are presented as mean = SD in table (2):

Table (2): Biochemical parameters in the studied groups

Biochemical parameters Group 1 Group 2 Group 3 p-value
Meanx SD

FBG 96.4+12.0 97.2+14.5 209 +53.1°b¢ <0.0001
HbAlc 4.9+0.3 5.3+0.4 8.97+£1.76 % <0.0001
Fasting S.Insulin 6.5+2.3 13.2+9.0 142+9.2 0.001
HOMA-IR 1.51£0.51 3.23+2.55% 7.11+4.14 b <0.0001
Fasting S. Leptin 2.9+1.2 33.8+29.02 20.6+12.5° <0.0001
T-cholesterol 164.0+£25.7 179.7+44.7 187.1x 42.6° 0.05
HDL- cholesterol 49.849.0 41.2+109* 35.7+£89°b <0.0001
LDL- cholesterol 93.6+24.5 106.4+36.6 117.1+£37.0° <0.05
Triglyceride 103.4+52.5 148.1+66.4 2 171.1+£59.6® <0.0001
AL 3.4£1.0 4.2+1.2 56+23° <0.0001
TSH 2.31+0.99 4.5142.55 7.1£5.0% 0.01

£ T4 1.09+0.28 1.24£0.35 1.54+0.71° 0.05
fT3 1.314+0.59 1.67+0.73 2.09+0.82° 0.04

2 = significant difference between group 2 and group 1;° = significant difference between group 3 and group 1;° = significant difference
between group 3 and group 2

There is a significant positive correlation between serum leptin and BMI was found indicating that the increase
in the BMI is associated with increase in serum leptin level in group 2 . table (3), fig.(1).

Table (3): Correlation between s. leptin level, glycemic control, thyroid hormone and other metabolic
parameters in group 2.

Characteristics Serum Leptin
r r? p

Age 0.360 0.129 0.119
BMI 0.848" 0.719 0.000
FPG 0.189 0.036 0.424
HbAlc -0.399 0.159 0.081
Fasting S. Insulin - 0.059 0.003 0.805
HOMA-IR -0.052 0.003 0.827
TC 0.122 0.015 0.609
HDL -0.038 0.001 0.873
LDL 0.141 0.020 0.552
TG 0.141 0.020 0.552
Al 0.161 0.026 0.498
TSH 0.385 0.148 0.094
fT4 -0.528™ 0.279 0.017
fT3 - 0.489™ 0.239 0.01
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Figure(1): Correlation between serum leptin level BMI in group 2.

There is a significant positive correlation between
serum leptin and BMI was found indicating that the
increase in the BMI is associated with increase in
serum leptin level and there was a significant negative

correlation between serum leptin level and glycemic
control (FBG and HbAlc) which indicating that an
increase in FBG and HbAlc is associated with decrease
in serum leptin level table (4), fig.(2).

Table (4): Correlation between serum leptin level, glycemic control, thyroid hormone and other metabolic
parameters in group 3.

Serum Leptin
Characteristics
R r? p

Age 0.002 0.000 0.990
BMI 0.687* 0.471 0.001
FPG -0.241 0.058 0.044
HbAlc -0.245 0.060 0.039
Fasting S. Insulin 0.839 " 0.705 0.000
HOMA-IR 0.709 0.503 0.000
TC 0.053 0.003 0.687
HDL -0.061 0.004 0.644
LDL 0.088 0.008 0.504
TG -0.038 0.001 0.774
Al 0.071 0.005 0.592
TSH 0.089 0.008 0.499
fT4 -0.051 0.003 0.697
fT3 -0.049 0.002 0.512

*Correlation is significant at the 0.01 level (2-tailed)
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Figure (2): Correlation between serum leptin level BMI in group 3.

Discussion

The present study provides a wide view on
biochemical features in blood of type 2 diabetic patients
and non diabetic obese. Serum leptin determination and
its correlation with other biochemical parameters were
targeted in those groups. The mean age of type 2 diabetic
patients who were participated in our study was (47.5
+7.4) years coincides with the fact that type 2 diabetes
mellitus usually develops after age 40 years®D,

In our study it was found that mean serum leptin
level was higher in obese (33.8 £ 29.0) and diabetic
groups (20.6 + 12.5) than non-obese group (2.9 +
1.2) and correlates positively and strongly with BMI
(p< 0.001) in the three groups which is an important
index of obesity. This finding was agreed with a study
conducted in Baghdad, Iraq 2009,which compared a two
groups, obese and non obese participants, and showed
a positive correlation between leptin and BMI (P<0.01)
(22). However, lower levels of leptin were observed
in diabetes in study done to investigate the hormone
resistance in diabetes and obesity*®. This implies that
the role of leptin in type 2 diabetes is controversial and
still needs further investigation.

The mean HbAlc of 8.97 % observed in T2DM
patients and there was a significant difference in HbAlc
levels between the non diabetic groups and the diabetic
group both had (p value <0.000). However we could not
find, a significant difference in HbAlc levels between
non diabetic groups, the obese and non obese patients,
although it was obviously lower in the non obese patients
implying a better glycemic status in such patients.
This results similar to the result of case control study
conducted in Iraq 20084,

A highly significant difference in insulin resistance
(HOMA) was observed in diabetic group as compared
to non obese group, which was expected because of
the increased level of fasting plasma glucose and high
level of serum insulin in diabetic patients, and there
was a highly significant difference in insulin resistance
(HOMA) was observed in obese group as compared
to non obese group which was expected due to high
level of serum insulin in obese group which indicate
the presence of insulin resistance in this group. The
result show a significant difference in insulin resistance
(p-value < 0.05) between diabetic and obese group.

The results of serum lipid profile in our study show
that, cholesterol, triglycerides and LDL-C levels were
significantly increased in diabetic patients and obese
controls when compared to non obese controls whereas
HDL-C level was significantly decreased in diabetics. Our
study revealed no significant correlation between leptin
and Total cholestrole, HDL-c, LDL-c, triglycerides and
atherogenic index in all studied groups. These findings
are in agreement with Assal et al.?® and Al-Shoumer
et al.>®, who showed no significant correlation between
leptin and the lipid profile in diabetic patients, obese non
diabetic and non obese non diabetic groups.

Obesity as a cause of insulin resistance may play a
role in thyroid dysfunction. There is evidence that low
free T4 is associated with insulin resistance?”). Solanki
et al®® reported significant correlation between BMI
and TSH in healthy adults and BMI was negatively
associated with serum fT4 but had no association with
serum fT3. There is a positive association between TSH
and obesity (BMI) which is similar to the result shown
in Chinese study® where they explain these result as



an alterations in thyroid hormones activity or as a result
of an alteration in the regulation of the hypothalamic-
pituitary-thyroid axis, and our results agreed with a
study conducted in Saudi 2017CG%, In this study, the
comparison of thyroid function between diabetic and the
non obese group show a highly significant differences in
TSH and T4 (p value < 0.01) and a (p value < 0.05) for
fT3. There is also a highly significant differences in TSH
between obese and diabetic groups. These result agreed
with a case control study conducted in the Diabetes and
Endocrine Center at Al-Husain Teaching Hospital, AL-
Muthanna, Iraq 2015@D. Our results show a positive
correlation between the level of leptin and TSH in both
diabetic and obese group while showing a negative
correlation in non obese group and it is reverse for both
fT3 and fT4.

We conclude that there was increase in the BMI is
associated with increase in serum leptin level.Patients
with type 2 diabetes had significantly lower serum
leptin compared with healthy subjects of the same BMI.
Healthy subjects complaining from obesity are at a high
risk of developing diabetes in the future concluded from
the facts that their HbAlc and IR was significantly
higher compared with thin healthy control and highly
significant difference in fasting serum insulin level. TSH
show high level and a low levels of thyroid hormones
in diabetic and obese participant compare with that of
non obese group, i.e. TSH levels correlate with insulin
resistance in obese patients.
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