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Abstract

A study was conducted for 6 months starting from November /2021 to April/2022 in Al-Hassan
center for diabetes and endocrinology in Al-Husain medical city of Karbala. The total number
of participants are (240) person include (150) patients with type | diabetes mellitus (TIDM), the
males (54) (36 %), the females 96 (64%) and (90) healthy control group, males (36) (40%), females
(54) (60%). there was a significant increase in concentrations of each hormone (Leptin, Gharlin,
Obestatin and CCK) in patient’s females than males when compared with control. also observed
a significant increase in the levels of total CHO, TG, LDL and VLDL and a significant decrease
in the levels of HDL in patients when compared with control, the rise in the lipid profile showed
in females larger than males. This study clarified a several relationships between the
physiological parameters in patients’ group, there were significant positive correlation between
age with duration, height, weight and BMI, also found positive correlation between cholesterol
and with triglyceride and LDL and positive correlation between TG and VLDL. In addition to,
positive correlation between CCK with leptin, Gharlin, Obestatin also there was positive
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correlation between leptin and both Gharlin, Obestatin.
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1. Introduction

Diabetes mellitus is one of the most common
endocrine disorders resulting from defects in insulin
secretion or insulin action[1]. The primary sign of the
diabetes is hyperglycemia in the blood, caused by
insufficient pancreatic insulin secretion or low insulin-
directed fostering of the glucose via target cells. DM
could be classified to several the types, yet TIDM and
T2DM are the two most common types. For T1DM,
insulin renewal therapy is the backbone, while in
T2DM, there should be lifestyle modification and a
control diet [2] .Loss of functional B-cell mass is the key
mechanism leading to diabetes mellitus as long as B-
cells are able to compensate, for instance, for insulin
resistance, normoglycaemia is preserved , The
American Diabetes Association (ADA) defines type |
diabetes mellitus (T1DM) as autoimmune B-cell
destruction usually leading to absolute insulin
deficiency and type Il diabetes mellitus (T2DM) as
progressive loss of B-cell insulin secretion frequently
occurring on the background of insulin resistance.
Novel ways of clustering patients with diabetes
mellitus into subgroups that predict disease
progression and risk of complications are being
investigated [3]. T1IDM is common worldwide and
steadily increasing in frequency of incidence of about
3 % yearly. T1DM is responsible for about 5 % to 10%
of total population of individuals who have diabetes,
whereas T2DM has almost all cases. The number of
individuals affected is predicted to rise to 642 million
in 2040. (Mobasseri et al., 2020). In contrast to T2DM,
in which both IR and decreased insulin secretion via
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the cells play a synergistic role, the pathogenesis
regarding T1DM is caused by environmental, genetic,
and immunologic factors which destroy the beta cells
of endocrine pancreas and result in the insulin
deficiency. It typically progresses over some period of
several months to years throughout which period
patients are asymptomatic, glycemic, and positive for
the relevant autoantibodies. The autoimmune
destruction process occurs in the persons who are
genetically susceptible under triggering effects of at
least one environmental factor [4]. Leptin and ghrelin
are two orexitropic hormones with opposite effects on
energy homeostasis, Leptin is one of many
adipokines, which are humeral substances that the
adipocytes release. Leptin is therefore largely
produced by adipocytes and released from the small
vesicles within adipocytes on a diurnal pulsatile basis,
with higher rates early morning and in the evening.
Leptin is circulated in the serum after being secreted
in both a bound form and free form [5]. This hormone
was at first thought to be used in the treatment of
obesity because of its effectiveness in lowering food
intake and body weight. Leptin resistance, or the
inability of leptin to exert its anorexigenic effects in
obese people, is defined as the lack of clinical utility
of leptin in obesity. However, obese subjects have
since been found to have high levels of circulating
leptin and to be insensitive to the exogenous
administration of leptin [6]. CCK can be defined as a
peptide hormone regarding the gastrointestinal
system accountable for stimulating the digestion
regarding protein and fat. In the duodenum, the first
section of the small intestine, enteroendocrine cells
produce and secrete cholecystokinin, also synthesized
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as pancreozymin. The pancreatic digestive tract's
enzymes are secreted into the intestine as a result of
the gallbladder contracting in reaction to the
presence of partially digested food in the duodenum.
The hunger is suppressed by this hormone.
Cholecystokinin functions as a neurotransmitter in the
brain that regulates satiety [7] .

2. Material and Methods

The current work was designed as case control study,
which is also known as "prospective study" and
"case-referent study [8] involved 240 individuals, 150
subjects of patients with TIDM, and 90 participants
apparently healthy control group. Patients of
different ages, ranging in age from one to fifty years,
of both sexes, were diagnosed with T1IDM. In the Al
Nagaa laboratory of the Biochemistry Department,
samples taken over a six-month period (November
2021 to April 2022) from the Al-Hassan center for
diabetes and endocrinology in the Al-Husain medical
city in the Kerbala Governorate were thoroughly
processed.

Collection samples

With the use of a disposable syringe, five milliliters of
venous blood were taken from each participant. Two
portions of this blood were separated: (5 ml) was
divided between two gel tubes and allowed to clot at
the temperature of the room for about 30 min.

The gel tubes were after that centrifuged at 4000 x g
to get serum, and the first gel tube containing the
serum was utilized to automatically evaluate lipid
profile and blood glucose.

The serum of the second gel tube was put into an
Eppendorf tube and stored at a (-200C) temperature
until using it to estimate the hormones (leptin,
ghrekin, obestatin and CCK).

3. Statistical Analysis

The version twelve of the computer program, SPSS,
which has been utilized for data analysis. the data have
been represented as mean standard deviation (+ Sd).
they were estimated differences among groups via using
T test with the P value (i.e. the least significant difference)
has been found for the comparison amongst the groups,
and the results have been considered to have statistical
significance at (p<0.05).

4. Results and Discussion

leptin

Leptin concentrations for the control group and
patients with TIDM are (2.443 and 2.963) nmol/mL,
respectively, as can be seen from the statistical analysis
regarding the results in table (1): there has been a
significant increase (P more than0.05) in the
concentration of leptin in male patients with T1DM
when put to comparison with control group. Leptin
concentration for female control and patients who have
T1DM is (2.029 and 3.059) nmol/ml, respectively. The
same table shown a high significant increase (P less
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than 0.001) in leptin concentration in female patients
when put to comparison to the control group. The
concentration of leptin for the controls and patients
with TIDM is (2.194 and 3.024) nmol/mL, respectively.
There is also a highly significant increase (P less
than 0.001) in leptin concentration in patients in
comparison to controls. Finally, results have shown that
there were no significant differences in leptin
concentration between females and malesin the
patient group (p more than 0.05), but that there has
been a significant increase (P less than 0.05) in males
when compared with the females in control group
(leptin  concentration, 2.443 and 2.029 nmol/mL,
respectively).

Patients Control
Leptin Mean + SD Mean = SD P value
nmol/Ml nmol/mL
Male 2.963+1.264 2.443+1.37 0.0678 *
Female 3.059+1.492 2.029+0.471 0.0001 **
Total 3.024+1.411 2.194+0.955 [0.0001 **
P value 0.6905 0.0432 *
* Means significance differences (p<0.05) oL
means high significance differences (p<0.001)

The serum leptin level in this work's diabetic patients
has been significantly higher compared to it in non-
diabetic patients, and there have not been any
significant gender differences in the T1DM patients.
Particularly throughout pubertal development, the
leptin data of T1DM patients in comparison
with healthy controls are contentious. It has also
been discovered that there is a relationship between
diabetes HbA1c level and leptin level. The most
recent findings contradict Ismail et al (2017). who
claimed that there were no appreciable variations in
leptin or adiponectin levels between control and
diabetic patients. According to a different study
Kapustin et al (2020). following comparing the leptin
levels regarding pregnant women in groups with the
three forms of diabetes and a group of healthy
women, they found that, in contrast to the controls,
all other groups had high levels of leptin in third
trimester. Leptin concentrations measured in the
morning tended to be higher in TIDM patients in
comparison with controls yet were in the same range
with a slight increase in the two groups after lunch.
The concentration of leptin significantly reduced in
the both controls and patients following breakfast
and returned to initial concentrations around lunch
time[11]. Disagreement with Abdul Dayem et al.
(2017), who discovered that median (IQR) serum
leptin level has been considerably lower in diabetic,
overweight group Il (5.2ng/ml - 24.8ng/ml) in
comparison with non-diabetic, overweight group.
This was explained by the possibility that the lower
leptin  concentrations in  newly diagnosed
T1DM patients may be brought on by an inadequate
supply of insulin and increased lipolysis. Although
there has not been any statistically significant
difference between those two groups in terms of
leptin or adiponectin levels, patients with T1DM had
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somewhat higher levels than controls [13]. Both
fasting and T1DM cause a significant decrease in
leptin [14]. Those pathological conditions imply that
the insulin results in stimulating the release of the
leptin because children with new-onset T1DM and
patients with insulinomas have high and low plasma
leptin levels, respectively. Insulin therapy raises the
levels of the leptin within 24 hours, reaching non-
diabetic levels by 3 to 5 days, whereas the removal
of the tumor restores plasma leptin to the normal
levels [15]. Serum leptin levels in humans have been
shown to positively correlate with BMI, body fat
percentage, adipocytes’ size and fat mass. Obesity-
related enlargement of the adipocytes in the humans
leads to accelerated leptin secretion and higher
serum leptin levels that could result as well from the
increased turnover of the cortisol and chronic
hyperinsulinemia [15]. Its deficiency or resistance
results in hyperphagia, obesity and diabetes mellitus,
hormonal and metabolic factors affect leptin
inclusive of insulin, steroid, thyroid and estradiol
which stimulate, while testosterone inhibits leptin
synthesis [16].

Investigation Role of Hormones and Lipid Profile in Diabetes....

Ghrelin

According to the statistical analysis of table (2) for
ghrelin, there were no significant differences (P more
than 0.05) in concentration of ghrelin in male
controls compared with male patients, the mean
concentration of ghrelin for control and T1DM
patients is  (2.391 and  2.415) nmol/mL
respectively. Ghrelin levels in female patients have
been significantly higher (P less than 0.05) than in
controls; their mean concentrations were (2.403 and
1.938) nmol/mL, respectively. Additionally, the
concentrations of ghrelin for the control and T1DM
patients’ group  (1.938 and  2.403 nmol/mL,
respectively) increased significantly (P more
than 0.05). Females and males in the patient group
have ghrelin concentrations of (2.403 and 2.415)
nmol/mL, respectively, in the same table, showing no
significant differences (P more than 0.05). However,
a significant rise in ghrelin levels (P less than 0.001)
was identified between females and malesin the
control group (1.938 and  2.391 nmol/mL,
respectively).

Ghrelin Patients Control P value
Mean + SD nmol/mL Mean + SD nmol/mL
Male 2.415+1.18 2.391+0.766 0.9145
Female 2.403+1.344 1.938+0.517 0.0159 *
Total 2.411+1.237 2.119+0.663 0.0398 *
P value 0.9564 0.0012 *
* means significance differences (p<0.05) ** means high significance differences (p<0.001)

The results in table (2) support the existence of a
relationship between ghrelin and T1DM. others
studies demonstrated the ghrelin levels increase
before meals and decrease after meals [17]. In
comparison to non-diabetic controls and T1DM
controls, the levels of ghrelin have been lower in the
non-diabetic pregnant and T1DM pregnant women
(p less than 0.005 and p less than 0.05, respectively).
Both T1DM diabetic and non-diabetic women's
lower ghrelin levels throughout pregnancy indicate
that the ability to control one's appetite is impacted
[18]. Despite studies suggesting that the levels
of ghrelin fall with the beginning of T1DM, ghrelin
also has protective effects on the B-cells by
protecting them from programming death under
conditions of T1DM [19]. They have noticed as well
that the obesity could affect ghrelin levels because
plasma ghrelin concentration levels have been lower
in the patients with obesity, and that indicates
that the obesity could impact regulations regarding
production of ghrelin. Plasma ghrelin concentrations
have been lower in the diabetic patients with poor
long-term glycemic control compared to patients
with the good long-term glycemic control. The fact
that the levels of the ghrelin are assayed in research
using various methodologies varies significantly
across them, nevertheless, according to [20]. Since
ghrelin has also been demonstrated to induce
lipolysis, variations in its concentration were
monitored. In the placebo group, ghrelin

concentrations considerably increased. there were a
trend toward a fall in the ghrelin in liraglutide group
conclude that in the state of fasting, the patients who
have inadequately controlled type | diabetes have
ongoing ketogenesis and lipolysis, as it has been
reflected in the progressive increase in the
concentrations of B-hydroxybutyrate and FFA
acetoacetate, administrating liraglutide results in
inducing dramatic preventions of the increase in the
acetoacetate and beta-hydroxybutyrate
concentrations besides the reduction of the ghrelin,
glucagon, and FFA concentrations [21].

Obestatin

Statistical analysis of obestatin concentration in the
table (3) showing there were insignificance increase
(P >0.05) in obestatin concentration of patient males
when compared with controls males, the obestatin
concentration is (110.072 and 99.694) nmol/mL
respectively. But in female's patients observed
considerable rise in the obestatin concentration as a
comparison to controls group (P < 0.001) the
obestatin concentrations of patient’'s females and
controlis (113.675and 79.611) nmol/mL respectively.
Also, in patients with TIDM observed considerable
rise in the obestatin concentration as a comparison
to controls group (P < 0.001) the obestatin
concentrations of patients and controls is (112.378
and 87.645) nmol/mL respectively. Finally, showed
no significance difference (P > 0.05) in obestatin
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concentration between males to females for patients’
group as concentration (110.072 and 113.675)
nmol/mL respectively. Also found high significance
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increase (P < 0.001) in the obestatin concentrations
of patient’s females and males of control group
(99.694 and 79.611) nmol/mL, respectively.

obestatin Patients Control P value
Mean = SD nmol/mL Mean + SD nmol/mL
Male 110.072+61.247 99.694+29.23 0.3467
Female 113.675+£59.726 79.611+£13.76 0.0001 **
Total 112.378+60.098 87.645+23.381 0.0002 **
P value 0.7258 0.0001 **
* means significance differences (p<0.05) ** means high significance differences (p<0.001)

Serum obestatin levels of the T1DM patients in this
work were found to be higher than those of the
controls in table (3). Kolodziejski et al (2017) reported
similar findings, which agree with recent results that
found higher serum obestatin levels in both types of
diabetes. Obestatin levels were reported to increase
in the patients who have the metabolic syndrome,
obesity, TIDM, impaired glucose control, and
Prader-Willi syndrome (associated with the obesity),
while bariatric surgery-induced weight loss in the
obese as well as the T2DM patients has shown to
have no impact on the levels of the obestatin. A few
researches carried out thus far support this idea
(Green & Grieve, 2018). Current findings are
supported by the role of obestatin, Additionally, it
seems to have effects on pancreatic B-cell, most
notably increasing the beta-cell mass and activating
genes linked to B-cell regeneration and insulin
production, inhibiting glucose-induced insulin
secretion and preventing lipolysis, acting similarly to
insulin by lowering insulin resistance and adipocyte,
inflammation that takes place in tissue with a high
rate of metabolism, and acting similarly to insulin by

tissue with high rate of metabolism, since those are
[24].
CCK

As showing in table (4) there have not been any
significant differences (P > 0.05) in cck concentration
of males patients with TIDM compared to the control
group, the cck concentration of patients and control
is (20.143 and 19.741) nmol/mL respectively. while
there has been a highly significant increase (P < 0.05)
in cck concentration in females’ patients with TIDM
compared with control group, the concentration of
cck for TIDM patients and control (21.002 & 13.071)
nmol/mL respectively. also there has been a
significant increase (P < 0.05) in cck concentration of
the patients with TIDM compared to control group
(20.693 and15.739) nmol/mL respectively. the same
table did not show any significant differences (P >
0.05) in cck concentration between males and
females in patients’ group (20.143 and 21.002)
nmol/mL respectively. but found significant increase
(P < 0.05) in cck concentrations between males and
females in controls group (19.741 and 13.071)
nmol/mL, respectively.

reducing adiﬁocyte, inflammation that occurs in

Patients Control
el Mean + SD nmol/mL Mean + SD nmol/mL P value
Male 20.143+12.645 19.741+£19.422 0.9055
Female 21.002+12.304 13.071+2.686 0.0001 **
Total 20.693+12.392 15.739+12.784 0.0034 *
P value 0.6851 0.0145 *
* means significance differences (p<0.05) ** means high significance differences (p<0.001)

Table (4) showed an increase in cck levels of the
patients compared to controls, while there aren’t any
significant  differences in the cck concentrations
according to gender in the group of patients. Either
electrical field stimulation (EFS) or the cholecystokinin
octapeptide (CCK8, 10-8M) can lead to eliciting large
and significant (P < 0.05) increase in the amylase output
from the pancreatic segments in comparison with the
basal secretion, insulin (10—6M) alone does not have a
significant effect upon the amylase output in
comparison with the basal but it improved secretory
responses to either CCK8 or EFS [25].

Triglyceride (TG)

From the statistical analyses observations for TG
results in table (5) there has been found a significant
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increase (P < 0.05) in TG concentration for males’
patients who have TIDM when compared with
controls group, the concentration of TG for patients
and controls is (176.259 and 108.166) mg/dl
respectively. while observed high significant
increase (P < 0.001) in the TG concentrations for
females’ patients with TIDM when compared with
controls group, the concentration of TG for patients
and controls is (170.666 and 94.777) mg/dl
respectively. also there have been high significant
increase (P < 0.001) in concentration of TG for
patients when compared to the controls, the
concentrations for patients and controls is (172.68
and 100.133) mg/dl respectively. Lastly showed no
significant difference in concentration of TG in both
patients group and controls group according to the
gender.
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TG Patients Control P value
Mean * SD mg/dI Mean + SD mg/d|
Male 176.259+144.135 108.166+44.487 0.0074 *
Female 170.666+137.094 94.777+50.232 0.0001 **
Total 172.68+139.683 100.133+48.212 0.0001 **
P value 0.8142 0.1985
* Means significance differences (p<0.05) ** means high significance differences (p<0.001)

The results in table (5) showed there were an increase
in triglyceride concentrations in patients with T1DM
compared to healthy subjects, these results similar
some studies which indicated increase level of TG.
Same findings were reported by Kolodziejski et al
(2017) they clarified an increase the levels of TG and
found that they were high in the all types of DM
compared to the healthy group. In some study,
however, overweight TIDM had only significant
increased triglyceride and lower HDL levels, showing
the typical dyslipidemia of patients with metabolic
syndrome [26]. Abd El Dayem etal (2017) have
carried out a study on the type | diabetic patients and
had shown that there has been a prevalence of the
dyslipidemia in the patients where the triglycerides,
LDL cholesterol and total cholesterol have been
considerably higher whereas the HDL cholesterol has
been reduced in comparison to the controls, which is
why, should evaluate lipids soon after the diagnosis
in the type | diabetic children who are older than 12
years, and it has to be repeated every 5 years in the
case where normal results were obtained. Despite

the slight increase, there have not been any
significant differences in the total cholesterol, total
HDL cholesterol and triglycerides between T1DM
and healthy participants [27]. In type | diabetes
(CACTI) study that reported higher LDL and
triglyceride levels in men with type 1 diabetes
compared to women|[28].

Total Cholesterol (TC)

The results of the table (6) showed there has been
high significant increase (P < 0.001) in TC
concentrations for all results of T1DM patients
groups compared with the controls, the
concentrations of TC in male patients compared to
controls is (190.592 and 143) mg/dl respectively.
And female patients compared to control is (196.166
and 151.111) mg/dl respectively. And the
concentrations of TC in patients who have T1DM
compared with the controls is (194.16 and 147.866)
mg/dl, respectively. while in the same table
observed no significant differences in the
concentrations of TC (p>0.05) in both groups
patients and controls based on gender.

Patients Control
(alo Mean + SD mg/dl Mean + SD mg/dl Peele
Male 190.592+54.389 143+32.884 0.0001 **
Female 196.166+51.136 151.111+18.838 0.0001 **
Total 194.16+52.393 147.866+25.545 0.0001 **
P value 0.5321 0.1409
* means significance differences (p<0.05) ** means high significance differences (p<0.001)

According to current finding in table (6) significantly
increase in CHO concentration in patients’ group
with TIDM while no significant difference according
to gender. The diabetes patients had higher
diastolic blood pressure, total cholesterol, HbA1c,
apoB, LDL cholesterol, body weight, apoA-I, BMI
and waist circumference in comparison to the
controls, both at the baseline and at five-year
follow-ups [29]. Even though diurnal profiles of the
cholesterol and triglycerides had shown subtle
differences between controls and patients with a
slight elevation in the concentration levels in T1DM
group, the overall ranges of concentration have
been rather similar in the two groups [11].
cholesterol levels in the diabetic patients
(158.06mg/dl = 26.58mg/dl) has been higher in
comparison with its levels in the healthy individuals
(147.05mg/dl = 5.51mg/dl) [30].

High- Density Lipoprotein (HDL)

As indicated in table (7) there were insignificant

decrease (P> 0.05) in the concentration of HDL in
T1DM patients for males compared with the controls,
the mean of HDL in T1IDM patients for males
compared to controls is (40.259 and 42.166) mg/d|
respectively. There has been high significant
decrease (P < 0.001) in HDL concentration for
female’s patients who have T1DM compared to
controls, the mean of HDL is (38.062 and 46.666)
mg/dl respectively. And highly significant decrease
(P <0.001) in HDL concentrations in the patients who
have T1DM compared to controls groups, the HDL
concentration is  (38.853 and  44.866mg/dl)
respectively. Finally showed there were insignificant
increase (p>0.05) in HDL concentration of males
compared to females in patients’ group, the mean of
HDL (40.259 and 38.062) mg/dl respectively. while
showed high significant decrease (P < 0.001) in
concentration of HDL of males compared to females
in control group, the mean of HDL is (42.166 and
46.666) mg/dl, respectively.
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Patients Control

HDL Mean * SD mg/dl|Mean * SD mg/dI Pl
Male 40.259+8.505 42.166+4.116 | 0.2148
Female | 38.062+7.273 46.666+4.093 [0.0001 **

Total 38.853+7.809 44.866+4.642 [0.0001 **
P value 0.0972 0.0001 **
* means significance differences (p<0.05) ** means,

high significance differences (p<0.001)

The results of table (7) showed a significant decrease
in HDL concentrations in T1DM patients compared
to the controls. In comparison with the genetically
determined anomalies in the HDL metabolism, low
HDL-C much more often happen in the patients who
have the metabolic syndrome or DM, chronic renal
insufficiency, coronary disease, cardiovascular risk
factors and disorders, where the HDL function has
been impaired [31]. Another study had shown that
T1DM patients usually have normal or even
increased plasma HDL cholesterol concentration
levels. None-the-less, the composition of HDL
protein may be altered without changing the
cholesterol content, HDL proteome alteration could
lead to dysfunctional HDL particles with decreased
capability for protecting from CVD [32]. There have
not been any significant differences in the total
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cholesterol, triglycerides and total HDL cholesterol
between the T1DM and healthy participants [27]. It
was established that the low HDL-C concentration,
an independent CVD risk marker, coincides with the
reduction of the protective capacity from the
oxidative stress. None-the-less, conflicting results
were reported on the low HDL-C levels’ prevalence
in the T1DM [33]. Which is why, the low
concentration of the HDL that was observed in the
diabetic patients in comparison with the non-
diabetic persons has been considered as a primary
cause of the increased CVD risks [34].

Low-Density Lipoprotein (LDL)

Results of table (8) showed high significant increase
(P <0.001) in LDL level in all groups of patients with
T1DM as comparison to controls groups, the
concentration of LDL for males in patients and
controls is (126.333 and 67.833) mg/d! respectively.
And the concentration of LDL for females in patients
and controls is (134.791 and 76.888) mg/dl
respectively. And the concentration of LDL for
patients with TIDM as comparison to controls is
(131.746 and 73.266) mg/dl respectively. whereas in
the same table observed no significant differences
(P> 0.05) in the level of LDL in both groups of
patients and controls according to gender.

LDL Patients Control P value
Mean + SD mg/dl Mean + SD mg/dl
Male 126.333+40.247 67.833+29.413 0.0001 **
Female 134.791+£34.715 76.888+24.246 0.0001 **
Total 131.746+37.018 73.266+26.649 0.0001 **
P value 0.1786 0.1148
* Means significance differences (p<0.05) ** means high significance differences (p<0.001)

The results of LDL as shown in the table (8) had high
significant increase in level of LDL for diabetic
patients compared with the healthy individuals and
there were also clarified that there have not been
significant differences between males and females in
the group of patients, these results are similar and
deals with some previous research. LDL cholesterol
has been found increased significantly (84.29mg/dl
*+ 22.71mg/dl) (P < 0.05) in comparison to healthy
controls. In addition to that, the level of the
cholesterol in  diabetic patients (158.06 =
26.58mg/dl) has been higher in comparison to its
levels in the healthy individuals (147.05mg/dl =
5.51mg/dl) and in the diabetic women, the LDL and
cholesterol levels have been noticeably higher
compared to their levels in the healthy women[30].
Total LDL-c and cholesterol have been significantly
higher while the HDL cholesterol has been
decreased in comparison to the controls, indicating
increased risk of CVD[12]. Another study indicated
high concentrations of LDL in diabetic patients [12].
In another study that has been conducted by
(Wedrychowicz etal., 2019) to identify the variation in
LDL-c concentrations in the diabetic patients
compared to controls, this study had shown a non-
significant increase (p>0.05) (2.3+0.6 T1DM, 2.1+0.5
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controls). There have not been any significant
differences in total cholesterol, total HDL cholesterol
and triglycerides between TI1DM and healthy
participants, LDL being 8 mg/dL (p<0.05) higher in
the T1DM compared with the controls [27].

VLDL

The findings of table (9) showed there has been a
significant increase (P< 0.05) in concentration of
VLDL in T1DM male patients compared to controls,
the mean of VLDL for males TIDM patients and
controls is (34.962 and 24.166) mg/d| respectively.
Also there has been a highly significant increase (P<
0.001) in VLDL concentrations for females with T1DM
were compared with the controls, the concentration
of VLDL is (36 and 19.888) mg/d| respectively. And
observed there has been a highly significant increase
(P< 0.001) in VLDL concentrations of patients who
have T1DM compared with the controls, the
concentration of VLDL is (35.626 and 21.6) mg/dl
respectively. While showed no significant difference
(P > 0.05) in concentration of VLDL between males
and females of patient groups, but there has been a
significant increase (P> 0.05) in VLDL concentration
in controls groups, the concentration of VLDL
(24.166 and 19.888) mg/dl respectively.
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Patients Control
VLDL Mean * SD mg/dl|Mean * SD mg/dl Pl
Male 34.962+20.164 24.166+10.131 | 0.0039 *
Female 36+22.981 19.888+8.288 |0.0001 **
Total | 35.626+22.019 21.6+9.258 0.0001 **
P value 0.7820 0.0309 *
* means significance differences (p<0.05) ** means|
high significance differences (p<0.001)

The present study clarified that the VLDL was
significantly rise in the diabetic patients. Some study
demonstrated the triglycerides and total cholesterol
levels have been high in the diabetics, there were no
significant differences in total HDLp, large HDLp and
total, medium and large VLDLp, [27]. HDL has an
important impact on transferring cholesterol to liver
via binding to the scavenger receptor class Bl (SR-BI)
expressed in hepatocytes or through the transfer to
the LDL/VLDL particles by the action of cholesteryl
ester transfer protein (CETP), related to the HDL in
the plasma [33]. Results of some study had shown
significant differences in the HDL, TC and LDL/VLDL
levels between the patients and the healthy control
group (p < 0.0001) [35]. Another study it was also
clarified  there have not been any significant
differences in VLDL concentration between tow
group diabetic patients and healthy[36].
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