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Abstract
Background: Preptin is an endocrine peptide with 34 amino acids. Conjugated with insulin, it is produced
by B-cells from the pro-insulin-like growth factor 2 E-peptide. However, in addition to insulin, pancreatic
hormone (Preptin) is released in response to elevated blood glucose levels. Preptin's primary metabolic
effect is to raise insulin synthesis, achieved through both an amplifying mechanism and a triggering route
dependent on calcium signaling.
Received: March, 2024 Objectiv_es: To dete(mine the Preptin in patients with coronary artery disease (CAD) with and without
Revised: July, 2024 1ype 2 diabetes mellitus (T2DM). o
Accepted: Aug. 2024 Methods: One hundred and twenty Iragi participants between the ages of 40 and 60 years were enrolled
Published: Dec., 2024 (80 patients and 40 age-sex matched controls). The study occurred between August and December 2023
at Ibn Al-Bitar Center for Cardiac Surgery in Baghdad, Iraq. The level of Preptin in patients with CAD
with and without T2DM was evaluated. The biochemical tests performed on participants included fasting
blood sugar (FBS), total cholesterol (TC), triglycerides (TG), low-density lipoproteins (LDL), and very
low-density lipoproteins (VLDL) high-density lipoproteins (HDL), blood urea, serum creatinine, and uric
acid. The waist-to-hip ratio (WHR) and body mass index (BMI) were also computed. There was a
significance level below 0.05 using the Mann-Whitney tests. A non-parametric method and Spearman's
rank coefficient were used to determine the significance of correlation for the relationship between the
two numerical variables. We determined the Preptin cut-off value by analyzing the receiver operation
characteristic (ROC) curve.
Results: The CAD cases both with and without T2DM had a significantly higher serum Preptin than the
control group. The levels of Preptin, HDL, and uric acid were significantly strongly correlated. The
Preptin ROC curve showed a clear cut-off value (>601.71, >818.10, and >694.71) with the area under the
curve (AUA) (0.973, 0.996, and 0.985) respectively when calculated in three groups: CAD without
T2DM, CAD with T2DM, and both CAD groups together compared with the controls.
Conclusion: Preptin may serve as a predictive marker for the progression of declining heart function in
people with T2DM. It also works well as a diagnostic tool to distinguish between patients with CAD and
those without.
Keywords: Coronary artery disease; Lipid profile; Preptin; T2DM; Uric acid.

Introduction:

Coronary artery disease (CAD) is the cause of high
rates of morbidity and mortality associated with
cardiovascular diseases and is responsible for about 7
million deaths globally each year (1). An inadequate
supply of oxygen and blood to the heart muscle is a
hallmark of CAD. The obstruction of coronary
arteries causes an imbalance between the supply and
demand of oxygen. Plaques that block blood flow in
the coronary artery lumen are often the cause of it (2).
Numerous interrelated  factors impact the
pathogenesis of CAD, and its etiology is a very
complex process. Thrombosis and stenosis, or mural
atheroma, are the two primary causes of CAD when
blood clots and stenosis are brought on by thin layers
of fibrin and a collection of platelets building up on
the lining. Next, regulation causes the intima to
thicken. This platelet narrowing and arrangement
may be due to factors other than the degradation of
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The elastic layer. Alternatively, stenosis may result
from cholesterol becoming twisted or seeping beyond
the endothelium in the barrier made of fibrin and
platelets (3, 4). Variations in arterial tension can
cause structural damage and degeneration of the
artery's elastic layer. With the arteries becoming tiny
and inflexible, this encourages the deposition of lipids
and other materials that results in the development of
mural atheroma, a lipid plaque produced by pro-
athermic substance created due to degeneration and
structural damage. Lipid plaque, smooth muscle
development, and endothelial dysfunction cause the
diameters of these blood vessels to narrow, which
eventually leads to CAD (3, 5).

T2DM is a metabolic disease with a significant
prevalence worldwide. It is primarily caused by a
combination of two basic factors: The inability of
insulin-sensitive tissues to respond to insulin (insulin
resistance) and the defective synthesis of insulin by
pancreatic B-cells (6). As a result, irregularities in any
of the underlying systems might lead to a
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dysregulation of metabolism, which would then cause
T2DM (7). Numerous risk factors, such as age,
genetics, stress, hypertension, dyslipidemia, obesity,
and inactivity, are linked to T2DM and CAD (8).
Moreover, an increase in the incidence of diabetes
increases the risk of CAD (9).

Preptin is an endocrine peptide that has 34 amino
acids produced by B-cells in tandem with insulin. It is
derived from the pro-insulin-like growth factor 2 E-
peptide. Preptin is secreted in response to increased
blood glucose levels together with insulin (10).
Additionally, it can be released by the salivary gland,
liver, kidney, and breast tissue, among other organs
(11). The main metabolic impact of Preptin is to
increase insulin production, which happens via a
triggering pathway that depends on calcium signaling
in addition to an amplifying mechanism (12).
Premature onset DM, impaired glucose tolerance,
polycystic ovarian syndrome, and T2DM have all
been positively connected with elevated Preptin
levels, according to some studies (13). A previous
study indicated that male patients with osteoporosis
have been found to have lower bone mineral densities
when there is a drop in the amount of circulating
Preptin (14). Furthermore, it was shown that the
peptide was osteogenic, lowering osteoblast
apoptosis  via  MAP-kinase  pathway-related
mechanisms. Once endogenous proteases cleave
Preptin at phenylalanine, it has a five-minute half-life
in vivo (15). The pathophysiological effects of uric
acid exerted on the cardiovascular system are
responsible for the complex and difficult link between
uric acid and CVD. During cardiac ischemia,
xanthine oxidase activity affects the synthesis of uric
acid by increasing the amount of uric acid through a
compensatory rise (16). Increased blood uric acid
levels can worsen lipid deposits and endothelial cell
damage by increasing platelet aggregation and the
release of more vasoactive substances (17).
Meanwhile, uric acid precipitates and accumulates as
crystals that are phagocytosed by leukocytes in the
blood vessels, subcutaneous regions, joints, kidneys,
and other tissue, causing damage to the heart and
blood vessel intima (18).

The current study set out to measure the levels of
Preptin, lipid profile (cholesterol, Triglycerides TG,
High density lipoproteins HDL, low-density
lipoproteins LDL, very low-density lipoproteins
VLDL), fasting blood glucose (FBG), urea,
creatinine, and uric acid in the sera of a group of Iraqi
patients with CAD (with and without T2DM) and
their controls.

Patients and Methods:

Case-control study an assessment of Preptin and its
levels in CAD with and without T2DM patients was
conducted. One hundred and twenty people, aged
from 40 to 60 years participated in the study between
August and December 2023. Eighty patients from Ibn
Al-Bitar Center for Cardiac Surgery in Baghdad, Iraq,
were compared to 40 healthy controls (matched for
age and sex). Waist/hip ratio (WHR) and body mass
index (BMI) were calculated for each participant.

Exclusion criteria  included thyroid illness,
osteoporosis, cancer, and polycystic ovaries (in
women) for both the cases and the controls.
Laboratory testing included renal function, lipid
profile, and fasting blood glucose. To quantify
Preptin in the serum, Elabscience-USA provided an
ELISA kit. With the use of the Kenza (240TX)
Biolabo equipment and kit, biochemical markers such
as FBS, TC, TG, HDL, urea, creatinine, and uric acid
were analyzed.

Venipuncture was used to obtain 10 milliliters of
blood, which was then put into a gel tube to separate
the serum. The blood samples were centrifuged at
3000 revolutions / second to obtain the serum. Five
aliquots of the serum were separated and stored at -
20° C until testing.

Statistical Analysis:

The median, 25™ and 75™ percentiles were used to
describe the study groups and to compare them. The
justification for using these statistics is that the
numerical variables were not normally distributed.
The Mann-Whitney test was used for the analysis,
with the level of significance being less than 0.05.
The correlation between two numerical variables was
ascertained by using the non-parametric approach and
Spearman's rank coefficient. The receiver operation
characteristic (ROC) curve was analyzed to ascertain
the Preptin cut-off value.

Results:

The demographic characteristics and clinical features
are shown in Table 1. The median age for CAD
without T2DM, CAD with T2DM, and the controls
were not significantly different (P>0.05). The median
BMI and WHR were significantly different between
the three groups.

Table (1): Medians and percentiles for demographic
and anthropometric characteristics of the three study

groups
Variable  CAD with CAD Control P-
T2DM without value

T2DM

Age 50.0 (57.0 53.0 (56.0- 50.0(52.0-43. N.S

(year) - 46.0) 48.0)

BMI 32.0(37.0 30.0 (35.0 - 25.0(26.0- 0.00

(kg/m2) -27.0)a 26.0)b 24.0)

WHR 0.93(1.0- 1.0 (1.0 - 0.82(0.83- 0.00

0.9)a 0.92) b 0.81)
The Mann-Whitney test was used to test the difference between
two independent medians
a) CAD without T2DM Group and controls
b) CAD with T2DM Group and Controls.

*WHR: Waist to hip ratio.

Table 2 shows the median blood levels in the three
study groups of FBG, cholesterol, TG, HDL, LDL,
and VLDL. It shows a significantly higher level of
FBG and lipid profile (cholesterol, TG, LDL, and
VLDL) in the two CAD patient groups compared to
the control group (p<0.001). It also shows a
significantly lower median HDL in the two CAD
patient groups compared to the control group
(p<0.001).

J Fac Med Baghdad

432 Vol.66, No.4, 2024



Table (2): Medians and percentiles for the serum

glucose and lipids of the three study groups
Variable CADwithout ~ CAD with Control  p-

T2DM T2DM value
FBG 96.0 (102.0 - 189.0 90.0 0.00
(mg /dL) 86.0)a (214.0 - (94.0 -
169.0)b 80.0)
Cholesterol ~ 246.0 (271.0- 151.0 131.0 0.00
(mg/dL)  226.0)a (199.0 - (150.0
121.0)b -111.0)
TG 247.0(273.0- 2010 90.0 0.00
(mg/dL) 220.0)a (242.0 - (129.0
157.0) b -83.0)
HDL 32.0(40.0 - 35.0(44.0- 480 0.00
(mg/dL) 26.0)a 32.0)b (49.0 -
46.0)
LDL 167.0(192.0- 72.0(440- 55.0 0.00
(mg/dL) 152.0)a 119.0) (79.0 -
48.0)
VLDL 48.0 (54.0 - 39.0(49.0- 180 0.00
(mg/dL) 44.0)a 32.0)b (26.0 -
17.00

The Mann-Whitney test was used to test the difference between
two independent medians.

a) CAD without T2DM group and controls.

b) CAD with T2DM group and Controls.

Median blood levels of urea, creatinine, and uric acid
for the CAD with T2DM, CAD without T2DM) and
control groups are shown in Table 3. Significantly
higher values of Kkidney function tests (urea,
creatinine, and uric acid) were seen in the two CAD
groups (with and without T2DM) compared to the
control group (p<0.001). The CAD with T2DM
groups had significantly higher serum Preptin
concentrations than those without T2DM and controls
(p<0.001).

Table (3): Medians and percentiles for the blood urea,
creatinine, uric acid and Preptin of the three study
groups

Variable CAD CAD with  Control p-
without T2DM value
T2DM
Urea 43.0 30.0 30.0 0.00
(mg/ dL) (44.0- (41.0- (35.0-23.0)
41.0)a 26.0)
Creatinine 1.0 0.9 05 0.00
(mg/dL)  (1.1-09) (1.0-07)  (0.6-04)
a b
Uric acid 6.0 5.0 40 0.00
(mg/ dL) (7.0-5.0) (6.0 - 40) (4.3-345)
a b
Preptin 951.0 1448.0 459.0 0.00
(pg/mL)  (995.0 - (1482.0- (528.0 -

849.0) a 988.0)b 409.0)
The Mann-Whitney test was used to test the difference
between two independent medians.
a) CAD without T2DM group and controls.
b) CAD with T2DM group and controls.

Table 4 shows non-significant correlation between
Preptin and the levels of HDL and uric acid in the
control group and CAD without T2DM group, while
a significant strong negative correlation was found
between Preptin with HDL (r =-0.463**, p<0.01) and
a non-significant positive correlation with uric acid (r
= 0.349*, p>0.05) in those with CAD with T2DM.

Table (4): Correlation coefficient between Preptin and
some studied parameters in the study groups

Parameter and Correlation Group
coefficient
CAD CAD Control
without With
T2DM T2DM
HDL Correlation 0.020 - 0.091
(mg/dl)  coefficient (r) 0.463™
Sig. (2-tailed) 0.902 0.003 0.578
Uric acid Correlation -0.174 0.349*  -0.117
(mg/ dl) coefficient (r)
Sig. (2-tailed) 0.282 0.027 0.471

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is highly significant at the 0.01 level (2-tailed)

Evaluating the efficacy of serum Preptin
concentration in distinguishing CAD with T2DM
patients from CAD without T2DM patients and
healthy individuals was conducted using ROC curve
analysis, Table 5. The effectiveness of blood Preptin
levels in distinguishing (CAD without T2DM
patients), (CAD with T2DM), and (CAD with T2DM,
and CAD without T2DM) compared to the controls
was evaluated using the ROC curve analysis. The
ROC curve for the (CAD with T2DM) group was
much higher than the diagnostic tests, indicating
greater validity (high sensitivity 100% and specificity
97.5%). As demonstrated by the area under the ROC
curve for the (CAD with T2DM) diagnosis (0.996, p
0.001).

Table (5): Preptin ROC to distinguish between the three
groups

Preptin

Variable CAD without CAD with AllCAD and

T2DM and T2DM and control

control Control

Area 0.973 0.996 0.985
under the
curve
p-value 0.001 0.001 0.001
Cutoff >601.71 >818.096 694.713
value
Sensitivity 975 100.00 975
(%)
Specificity 90 975 925
(%)
+ve 975 97.6 97.6
predictive
value
-ve 97.3 100.00 100.00
predictive
value

Figure 1 shows that Preptin shows the sensitivity of
100 and a specificity of 90.0) p > 0.001)when
distinguishing between CAD without T2DM and
controls.
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Figure (1): The ROC curve for Preptin distinguishing
between CAD withoutT2DM and controls.

Figure 2 demonstrates that Preptin can differentiate
between CAD with T2DM and controls with a
sensitivity of 100 and a specificity of 90.0, (p >
0.001).
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Figure (2): The ROC curve for Preptin distinguishing
between CAD withT2DM and controls.

Figure 3 shows that Preptin shows a sensitivity of
97.5 and a specificity of 92.5 when distinguishing
between (CAD without T2DM, and CAD with
T2DM) and controls.
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Figure (3): The ROC curve for Preptin distinguishing
between all CAD cases and controls.

Discussion:

The finding of the current study that Preptin can be
used as a diagnostic marker for CAD patients with
T2DM is in line with the findings of Hussein et al who
reported that an individual’s CAD with T2DM had
significantly higher Preptin levels (19). Tahir et al
showed that Preptin is essential for regulating the
metabolism of sugar. Hence, Preptin levels are
elevated in diabetics and heart disease patients, which
compromises the control over the metabolism and

puts the patient at risk for several additional disease
conditions (20). Hassan et al also demonstrated that
Preptin levels can predict enhanced pathogenesis of
CAD independently and have a significant impact on
their advancement. It was linked to atherosclerosis,
which is thought to be one of the primary causes of
CAD (18). This may be due to Preptin functioning as
a physiological amplifier of insulin secretion in
response to glucose levels (15). The association
between each research group and the following
variables was addressed in this study: age, BMI,
WHR, lipid profile, urea, creatinine, uric acid, and
Preptin. A previous study reported no significant
difference in BMI and WHR in Indian patients with
CAD when compared to the control (21). The results
of the current study that WHR was lower in CAD
patients with DM than those without. The two
parameters usually rise together with the rise of the
prevalence of DM (22), (23). DM s frequently
associated with dyslipidemia, which is defined by
elevated plasma levels of (TG), (LDL), (TC), and
(HDL). Dyslipidemia is a complex condition of
lipoprotein metabolism that results from the interplay
of hereditary and environmental variables. In
individuals diagnosed with T2DM, atherosclerosis
and the development of CAD are accelerated (24).
Many studies have shown that serum creatinine
across all study groups, significantly correlates with
the severity of CAD (25).

Limitation: Number of pertinent.

Conclusions:

Preptin may serve as a predictive marker for the
progression of declining heart function in people with
T2DM. 1t also works well as a diagnostic tool to
distinguish between patients with CAD and those
without. In patients CAD with T2DM, the level of
(FBG) has risen dramatically. On the other hand,
patients’ CAD with and without T2DM showed
increased TC, TG, LDL, VLDL, Urea, Creatinine,
and uric acid levels. HDL levels in both groups were
significantly lower compared to the control group.
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