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Article history Abstract: The dopamine receptor, often known as DA, is crucial in the
Received: 5/9/2024 body's regulation of insulin production. The patient group had significantly
Revised: 16/10/2024 lower mean and standard deviation values for Dopamine receptors than the
Accepted: 8/12/2024 nlml group. In this study. regarding the Dopamine receptor mean (SD),

patients with type 2 diabetes mellitus and control groups had values of 2.48
*Corresponding Author: Asmaa (1.17) and 102.71 (543.30), respectively. The insulin means (SD) for the
A, Jawad,  Forensic DNA patient and control groups were 258.0601 (44.35) anf§l 19 8709 (37.075),
C""f"f' Jor  Research ‘”‘“j respectively. The insulin concentration between the patients with type 2
T"”,"“”q Al-Nahrain diabetes mellitus and control groups differ significantly, as indicated by a
gﬁ:‘::l ;;?;au?%‘eicsﬂggiail g:li p-value of < 0.05. Based on this research, individuals with the illness

o : exhibited reduced concentrations of Dopamine receptor 2. The significant
disparity, as evidenced by a p-value below 005, suggests that this
divergence is highly unlikely to be a chance occurrence. This result aligns
with the notion that the pancreas secretes insulin when blood glucose 1@15
are elevated. The liver enzymes are AST ALT and T2DM patients. The
mean values of ALT and AST were considerably higher in the T2DM
group than in humans without T2DM (P=0.001). The findings of this study
demonstrate a significant l'educliunin Dopamine receptor 2 levels and an
increase in insulin concentrations in paﬁemwith type 2 diabetes mellitus
(T2DM) compared to control groups. The elevated levels of liver enzymes
AST and ALT in T2DM patients further suggest a potential link between
altered biochemical factors and the disease's pathophysiology. These
disparities, confirmed by statistically significant p-values, underscore the
critical role of Dopamine receptor and liver enzymes in the regulation of
insulin production and glucose metabolism.
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1. Introduction processes is the organism's capacity to preserve a
consistent and stable condition known as homeostasis.
An abnormality in the balance of internal conditions
within the body, known as homeostasis, can result in the
occurrence of an injury or a pathological condition in
different organs. Obesity diminishes an individual's
capacity to control the concentration of glucose in the
bloodstream, leading to many significant and small
issues [3].

The C()a()l of glucose levels in the blood operates
through a negative feedback loop and is mediated by the
secretion of insulin and glucagon. High blood glucose
levels stimulate the B cells of the islet of Langerhans in
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Diabetes is caused by high levels of sugar in the blood,
known as hyperglycemia, occurring either during periods
of fasting or after eating. Diabetes mellitus (DM) can
cause damage, dysfunction, and failure in various organs
and tissues such as the retina, kidney, nerves, heart, and
blood vessels [1, 2].

The human body depends on various interconnected
systems and pathways to work together harmoniously in
order to achieve and sustain a state of optimal
physiological well-being. The fundamental basis of these
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the pancreas to secrete insulin. Inin is a polypeptide
consisting of 51 amino acids, with two chains (A and B)
linked by disulfide bridges. Insulin is produced from
pro-insulin by the activity of pro-hormone convertases
(PC 1 and PC2) and exo-protease carboxypeptidase.
These enzymes catalyze the conversion of pro-insulin to
[sulin and C-peptide [4].

Insulin is a naturally present hormone produced by the
pancreas that is crucial for facilitating the utilization of
glucose as an energy source in the body. Insufficient
production of insulin by the pancreas or improper
utilization of insulin by the body results in elevated
amounts of glucose in the bloodstream, a condition
known as hyperglycemia. This leads to the el()pmeul
of diabetes [4]. The dopamine receptor is a natural
catecholamine a neurotransmitter in the central nervous
system, and a precursor to both epinephrine and
norepinephrine (NE). It exerts lcli()n through alpha,
beta, and Dopamine receptors. Intermediate dosing (5—
10 mcg/kg/min) mostly results in chronotropic and
inotropic effects through beta-receptor agonism, such as
increased heart rate and systolic blood pressure. As the
Dopamine receptor dose is increased, it interacts with
alpha-receptors, causing an increase in systemic vascular
resistance  [3, 6]. Ahat, F. (2023)., Research
demonstrates that heightened HbAlc levels
associated with inadequate metabolic regulation and an
increased risk of complications, such as diabetic
nephropathy, as shown by the correlation between
HbAIc¢ and creatinine levels [5].

Vani, K., and Renuka. A., (2023), The correlation
between HbAlc and fasting blood glucose (FBS) is also
significant, reinforcing HbAlc's utility as a reliable
marker for glycemic control [6].

In this study, we evaluate the fasting blood glucose,
HbAlc, insulin, Dopamine receptor, and other
biochemical factors, such as HbAlc, Creatinine, Insulin,
Glutathione, and Lipid peroxidase, to diagnose all
patients with T2DM.

dare

2. Materials and Methods

Samples

All of the people in the current study provided a venous
blood sample of 10 ml. The blood collection took place
between 8 - 10 AM, following an overnight fasting
period of 10-12 hours. The Human Insulin ELISA kit,
Roche/Hitachi Diagnostics Ltd, and Human Dopamine
receptor Bioassay Technology Laboratory (BT Lab)
China were utilized to perform biochemical testing.

Study design

From April 2023 to December 2023, a total of 150
people, aged between 20 and 60, were subjected to
evaluation as part of a study. The participants were
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categorized into two groups: a group of 90 individuals
diagnosed with type 2 diabetes mellitus, consisting of 45
males and 45 females, and a control group of 60 healthy
individuals, consisting of 30 males and 30 females.

Ethical approval

Before the collection of their bl(x)dmnples for this
study, all participants supplied written informed consent.
This study was approved by the ethics committee of the
Baghdad laboratory on December 12, 2023.

Statistical analysis
SPSS 26.0 (Chicago) and Excel 2016 were used for
statistical analysis. Simple frequency, percentage, "m"
and standard deviation measures will be used. Chi-
square is used for categorical variables, and a t-test is
for continuous variable tests to determine
the difference between two independent means, or a
paired t-test is used for the difference of paired
observations. If the p-value was below 0.05, statistical
significance was assessed.

3. Results and Discussion

Determination of age, gender, smoking, and blood
pressure among patients, control group, and p-value in
study groups

The study's initial objectives were to determine the
prevalence of depression among type 2 diabetic patients.
So, all study participants had their depression diagnosed
using the Hamilton test, and it was revealed that 90 of
type 2 diabetics, or over 75%. A global study has found
that as the duration of diabetes increases, the
management of the condition deteriorates [7]. The most
prevalent complication is neuropathy, followed by
cardiovascular, renal, retinopathy, and foot ulcers. [8].
The age means (SDs) for the patient with type 2 diabetes
mellitus and control groups are shown in Table 1 to be
90 and 60, respectively. Mm‘e()ver,ﬂis data indicates no
age-related variations among the patients with type 2
diabetes mellitus and control groups. This table
illustrates that the ratio of males to females in both the
sick and control groups was equivalent.

Table 1: Evaluate the variations of different factors
among patients with T2DM and the control group.

Data Patient Contr p-
group ol valu
(n=90) group e
(n=60)
20-29 F 22 14 728
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30-39 F 16 5 by Consortium et al., (2014) [12] demonstrated a strong
correlation  between smoking cessation and a
significantly reduced risk of developing Type 2 Diabetes
40-49 | F 25 19 Mellitus (T2DM). Sliwiiska-Mossof, M., et al., (2017)
[13] conducted research that found a significant
Age 50-59 F 16 18 elssnciali().n between exposure to sectmdh.eu.]d smoking
and an increased susceptibility to acquiring type 2
diabetes.
60 and F 11 4
more mari(m of biochemical
Total F 90 60 Th(? mean +SD of fasting blood .sugar.(FBS) for the
% 100 0% 100.0% patient and control groups explained in Table 2 as
i © © 21933 (11358) and 10018 (973), respectively.
Mean +5D 46.42+12 | 46.82+1 Furthermore, this data indicates an important difZEgnce
87 4.53 in FBS (fasting blood sugar) levels between the patient
Min- Max 20-65 20-65 and control groups, with a p-value of 005. The mean
SD) HbAlc levels for the patient and control groups
Male | F 5 30 ( 8
Gend te were 10.14 (2.19) and 591 (0.55), respectively. At a
cr B«el of significance of 0.05, this table also demonstrates
er Fem F 45 30 400 a significant difference in HbAlc values between the
ale patient and control groups, which agreed with the study
Total F 90 60 Chiu,o\’\;.sc(.c,l ;25(:20)(][ 104%%T(lzlelr5n;)eu} (S[l)]) of c:neeltanl::
were 0. 75) and 0. . or the patient witl
% 100.0% 100.0 type 2 diabetes mellitus group and control group,
% respectively. Furthermore, the data clearly shows a
Blood | No F 59 60 substantial disparity in cf{flinine levels between the
Press patient and control groups, with a p-value of 0.05.
lre Yes F Nl 0 Tl"je l"nean Ell:ld standard de‘viaﬁnn (SD) values for a range
of biochemical markers in the treatment and control
groups are shown in Table 2.
Total F 90 60
% 100.0% 100.0 Table 2: Evaluates the variations in chemical factors
% between patients wil.h T2DM and c(ﬁnl groups.
Smoking No 78 60 Anal N| Min Max | M S P
Ye 3 0 ysis imu imu ea D ¥
s Type m m n al
u
e
Table 1 reveals that 78 of the sick group did not smoke, FBS Pat 9 90.0 540. 21 11 0
compared to 60 of the control group. According to the ien 0 0 00 9. 3. 0
research, the majority of the individuals in the sick group ts 33 58 0
did not smoke, but none of the people in the control Cont | 6 | 8550 | 1500 | 100 | 97
group smoked agreed with the study Mahmood, A. R. Lo ’ 0' 18 3
(2016) [9]. i :
Hb Pat | 9| 5.00 180 10 2. 0
This study suggests that smoking may increase the risk Ale ien 0 0 1 19 0
of developing type 2 diabetes (T2DM). Research ts 4 1"
conducted by Yeh, H.-C., et al., [10] has established a Cont | 6 | 4.00 1000 59 | 05
robust correlation between smoking and a heightened rol | 0 1 5
susceptibility to Type 2 Diabetes Mellitus (T2DM). -
Willi, C. et al., (2007) [11] conducted research that C.ne. _p‘“ 9| 0.50 140 0. 0. 'OS
revealed a significant association between smoking and atini | ien | 0 75 161
an increased susceptibility to type 2 diabetes mellitus ne ts

(T2DM), particularly among women. A study conducted
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The patient's group's Fasting Blood Sugar (FBS) levels
were substantially higher than those of the untreated
group (mean SD: 219.33 (113.58) vs. 100.18 (9.73)),
suggesting that the patient's glucose metabolism was
compromised. In a similar vein, the patient group's
HbAlc values (mean SD: 10.14 (2.19)) were greater than
the control group's (mean SD: 591 (0.55)), indicating
significantly worse long-term glucose management.

In a study by Post, A., (2021) [15], A study was
conducted on patients with T2DM, and it was observed
that the patients had significantly elevated creatinine
levels compared to the control group; males had lower
plasma creenlin concentrations (36.7 £ 17.6 uymol/L)
compared to fer s (304 = 151 vs. 427 = 17.7: p
<001). In 7.3 [6.2-7.7] years of follow-up, 235 (54%)
individuals acquired type 2 diabetes. mhcr plasma
creatine levels were linked to a higher risk of type 2
diabetes (HR per SD change: 1.27 [95% CI: 1.11-1.44];
p <.001), despite possible confounders. Sex significantly
impacted this connection (p interaction <.001). Higher
plaacre&lline levels were linked to a higher incidence
of type 2 diabetes in men (HR: 140 [1.17-167]: p
<001) but not in females (HR: 1.10 [0.90-1.34]; p =.37.
The results showed dopamine receptors and insulin, and
most diabetic patients had dopamine receptors and
insulin. Regarding Dopamine receptor mean (SD), be
groups had values of 2.87 (1.53) and 103.5 (532.89), as
shown in Table 3.

Table 3: Evaluates the variations of hormones among
patients with T2DM and the control group.

Grou N | Mean SD p-
ps val
ue
Dopamine Patie 9 2.874 1.531 0.0
receptor 2 nts 0 7 8 38
Contr | 60 | 103.51 | 27027
ol 95 66
Insulin Patie 9 258.0 44.35 0.0
nts 0 601 651 0
Contr | 60 | 119.87 | 37075
ol 09 18
Glutathion Patien | 90 588 132 0.00
e ts 1
Contr | 60 19.84 5.65
ol
Lipidperox | Patien | 90 6.04 1.56 000

idase ts 1
Contr | 60 161 054
ol
5

The results of Glutathione were higher in the control
group, and the opposite of Lipid peroxidase was higher
in the patient grcm Additionally, this data demonstrates
a statistically significant difference in Dopamine
receptor2 levels between the patient and control groups
(p0.05).

The mean (SD) insulin readings for both groups were
2580601 (44.35) and 1198709 (37.075), respectively.
‘With a p-value of 0.05, this table provides evidence of a
statistically significant disparity in insulin levels between
the patient with T2DM and control groups (without
T2DM). which agreed with the glutathione result agreed
with study Dworzanski, J., (2020) [16]. The study
suggests that those with the condition exhibited
areduced concentration of Dopamine receptor 2. This
discrepancy is likely not coincidental, as evidenced by
the substantial disparity with a p-value below 0.05. Lipid
peroxidase increased in patients more than the control
group, agreed with the study of Jiang Y., et al., (2020)
[17].

The average and variability of insulin levels in the sick
group were higher than those in the human without
T2DM. This outcome is consistent with the pancreas
releasing insulin in response to increased amounts of
glucose in the blood. This discrepancy is likely not
coincidental, as evidenced by the substantial disparity
with a p-value of less than 0.05.

Reduced levels of Dopamine receptor 2, a
neurotransmitter responsible for regulating glucose
absorption, may impact individuals with diabetes.

Elevated insulin concentration observed in humans with
T2DM may indicele presence of insulin resistance, a
defining feature of type 2 diabetes. Insulin is a hormone
responsible for regulating blood glucose levels. These
markers can be used to identify the severity of diabetes,
and they can also be used to track the effectiveness of
diabetic treatment strategies.
Furthermore, certain medications that target Dopamine
receptor receptors, such as antipsychotics prescribed for
schizophrenia, can cause metabolic side effects resulting
in weight and T2DM.
In this study, table 4 shows a significant correlation
between e liver enzymes AST and ALT and T2DM
patients. The mean values of ALT and AST were
considerably higher in the T2DM group than in humans
without T2DM (P= 0.001).

17
Table 4: Results of Liver Function Tests in the Study
Groups.

| Groups ‘ N ‘ Mean | SD | p-

|
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AST Patients 90 31.70 5.86 0.001
u/s Control 60 2327 4.10
L)
ALT Patients 90 29.78 8.75 0.001
u/ Control 60 21.64 4.97
L)
ALP Patients 90 88.64 21.66 0.001
u/s Control 60 97.53 1343
L)
Conclusion

The patient group's reduced Dopamine receptor2 levels
(the D2 receptor is on chromosome 11) are shown by the
data, suggesting possible problems with glucose
metabolism. The elevated insulin levels in the patient
group may indicate insulin resistance. The availability of
Dopamine receptor D2 receptors or prolonged exposure
to high levels of Dopamine receptors could impact
the sensitivity of insulin and raise the likelihood of
developing T2DM. These factors are critical in
regulating insulin resistance and glucose concentra@in in
the blood. The results of Glutathione were higher in the
control group, and the opposite of Lipid peroxidase was
higher in the patient group. T2DM patients had higher
mean ALT and AST readings than non-T2DM patients.
The findings of this study demonstrate a significant
reduction in Dopamine r-npmr 2 levels and an increase
in insulin concentrations in patients with type 2 diabetes
litus (T2DM) compared to control groups. The
elevated levels of liver enzymes AST and ALT in T2DM
patients further suggest a potential link between altered
biochemical factors and the disease's pathophysiology.
These disparities, confirmed by statistically significant
p-values, underscore the critical role of Dopamine
receptor and liver enzymes in the regulation of insulin
production and glucose metabolism.
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