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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract. 
Background: Adropin is a peptide hormone that was first 

identified in 2008 and was first thought to have a significant role 
in the balance of fatty acids and glucose in peripheral tissues. 
We look at the relationship between adropin and diabetes 
individuals' ischemic heart disease.

Objective: The objective of the study is to evaluate the serum 
adropin level as a potential indicator of ischemic heart disease 
in people with type 2 diabetes mellitus.

The 90 participants in this case-control study were split 
into three groups: Group (I) consisted of 30 T2DM patients 
with ischemic heart disease Group (II) consisted of 30 T2DM 
patients without ischaemic heart disease Group (III) consisted 
of 30 healthy persons as the control group.

HbA1c, lipid profile (cholesterol, triglycerides, LDL-C, HDL), 
HOMA IR serum creatinine, AST, ALT, and serum adropin were 
also evaluated. Fasting plasma glucose, 2h postprandial plasma 
glucose, Carotid artery intimal thickness using ultrasound, and 
Carotid artery intimal thickness were also measured.

Results: Patients with diabetes who did not have ischemic 
heart disease had a statistically significant rise in serum Adropin 
hormone (p value 0.001), with values of (26.867 10.037) ng/L 
and (87.500 40.509) ng/L, respectively. Additionally, there was 
a bad correlation between serum adropin and CIMT and fasting 
insulin.

Conclusion: Assessment of serum adropin levels may serve as 
a risk indicator for the emergence of ischemic heart disease in 
people with type 2 diabetes mellitus.

Key words. Adropin, type 2 diabetes mellitus, and ischemic 
heart disease.
Introduction. 

90–95% of all cases of diabetes are type 2 diabetes, often 
known as "noninsulin-dependent diabetes." People with 
peripheral insulin resistance and relative insulin insufficiency 
are included in this category. These patients may not require 
insulin therapy to survive, at least initially and typically for the 
rest of their lives [1].

Due to a rise in obesity, an increase in life expectancy, and 
better identification of the condition, diabetes mellitus, the most 
common endocrine disease in affluent nations, is predicted to 
almost double by 2030 [2].

It is commonly acknowledged that decreased endothelial 
nitric oxide synthase (eNOS) activity and increased generation 
of reactive oxygen species (ROS) occur in diabetes mellitus, 
which leads to decreased nitric oxide (NO) bioavailability and 
subsequent vascular changes [3].

There are several methods for DM to cause endothelial 
dysfunction. The so-called diabetic condition, in which changes 
to the artery wall result in the pathogenesis of arterial thrombus, 
is caused by increased oxidative stress, altered lipogenesis, 
decreased nitric oxide, and altered endothelial progenitor cells' 
(EPC) activity.

The thickening of the vascular wall is caused by a series of 
events that result from damage to the arterial wall (such as the 
development of atherosclerotic plaque), altering blood flow and 
enhancing platelet aggregation [4].

The most prevalent cardiovascular disease, CAD, poses a 
severe danger to people's health due to its high morbidity and 
death rates. The major significant causes of CAD are typically 
considered to be endothelial dysfunction, vascular inflammation, 
and lipid metabolism problem [5].

The heart, brain, liver, and coronary endothelial cells all express 
adropin, a recently discovered endogenous bioactive molecule. 
Adropin has anti-inflammatory properties, helps with insulin 
resistance, protects vascular endothelial cells, and regulates 
lipid metabolism. Adropin expression in the central nervous 
system raises the possibility that this adipokine functions as a 
neuropeptide [3]. Adropin may also play autocrine or paracrine 
activities in peripheral tissues [3]. Adropin may also enhance 
nitric oxide (NO) release, activate vascular endothelial growth 
factor receptor 2 (VEGFR2), and modify neovascularization in 
addition to having an endothelial protective effect [6].
Aim of the work.

Evaluation of the serum adropin level as a potential indicator 
of ischemic heart disease in people with type 2 diabetes mellitus.
Patients and Methods. 

The 90 participants in this case control study, whose ages 
ranged from 35 to 65 and had a mean of 48.63 8.52 years, were 
chosen from the national heart institute, internal medicine, 
and endocrinology outpatient clinics of Ain Shams University 
Hospitals between August 2019 and June 2020 after each 
participant signed an informed consent form.

Three groups were formed from them: (I) Group: 30 T2DM 
patients with ischemic heart disease make up Group (I). 30 
T2DM individuals in group (II) who do not have ischemic heart 
disease Group (III): 30 control patients in good health. Patients 
with type 2 diabetes, CAD, an old myocardial infarction (MI), 
and stable angina pectoris (SAP) were required to meet the 
inclusion criteria.

All participants underwent a full clinical examination, 
including anthropometric measurements of weight, height, 
BMI, waist circumference, and waist/hip ratio, measurement of 
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blood pressure, and carotid intima thickness. Exclusion criteria 
included subjects known to have thyroid gland problems, 
chronic diseases such as severe respiratory illnesses, liver or 
kidney organ dysfunction, malignancies, liver cell failure, and 
cases of recent myocardial infarction and unstable angina within 
6 months of onset.

Laboratory and imaging studies: Fasting blood sugar, two-
hour post-meal blood sugar, HbA1c, lipid profile (cholesterol, 
triglycerides, LDL-C, HDL), serum creatinine, AST, ALT, serum 
adropin by ELISA using kits (Biotechnology assay Human 
Adropin ELISA Kit, China), and carotid artery intimal media 
thickness using ultrasound are all examples of blood tests.
Results. 

Table 1 show highly statistically significant difference between 
the studied groups as regard fasting glucose and insulin , post 
prandial glucose, glycated hemoglobin and insulin resistance 
with high levels in patient groups versus control group by 
ANOVA test. 

There is non-significant difference between diabetics with and 
without IHD as regard FBS and glycated hemoglobin but there 
is highly statistically significant difference between diabetics 
with and without IHD as regarding post prandial glucose, 
fasting insulin and insulin resistance.

Table 2 statistically show significant difference between the 
studied groups as regard carotid intima media thickness with 
high levels in patient groups versus control group by ANOVA 
test.

There is non-significant difference between diabetics with and 
without IHD as regard carotid intima media thickness.

Table 3 statistically show highly significant difference between 
the studied groups as regard adropin level versus control group 

with high adropin levels in control group versus patient's groups 
by ANOVA test.

There is highly significant difference between diabetics with 
and without IHD as regard adropin hormone level with raised 
adropin levels within diabetics without IHD. 

Table 4 show a significant negative correlation between 
adropin concentration and fasting insulin and carotid intima 
media thickness among diabetics without ischaemic heart 
disease.

Table 5 show the cutoff value of adropin (≤40) if less that 
means high risk, sensitivity, specificity and positive and negative 
predictive values of this peptide.
Discussion. 

In line with Agnieszka et al., findings that the concentrations of 
adropin across all subgroups according to duration of diabetes 
were lower than that in the control group, we discovered in our 
study that adropin level was significantly decreased in T2DM 
patients compared with control subject [7].

Gao et al., further explained that by clever in vivo work that 
showed mice induced obesity by diet and exogenous adropin 
causes increase in insulin receptor substrate 1&2 (IRS1, IRS2), 
and AKT phosphorylation implying that adropin rises hepatic 
insulin sensitivity, they found that adropin suppresses glucose 
production in hepatocytes that is mediated by cAMP/PKA.

This signaling system is essential for planning hepatic glucose 
production [8].

This was in contrast to Ahmad et al.'s finding that T2DM 
patients' serum adropin levels were considerably greater than 
those of healthy controls [9].

Adropin level was highly statistically significant difference 
between group 1 (diabetic group with ischaemic heart disease) 

Groups ANOVA TUKEY'S Test

Group 1
Diabetics 
with IHD

Group 2
Diabetics 
without 
IHD

Group 3
Control 
pool

F P-value Groups 1,2
P-value

Groups 1,3
P-value

Groups
2,3
P-value

FBG
(mg/dl) Mean ±SD 174.700 ± 78.830 199.233 ± 

82.922
92.700 ± 
7.892 21.298 <0.001* 0.328 <0.001* <0.001*

2 h P.P
(mg/dl) Mean ±SD 224.2 ± 75.84 281.13 ± 

112.54
131.567 ± 
14.524 27.534 <0.001* 0.017* <0.001* <0.001*

Fasting
insulin Mean ±SD 2.523 ± 0.785 3.625 ± 

1.183
2.498 ± 
0.855 13.556 <0.001* <0.001* 0.994 <0.001*

HbA1c Mean ±SD 7.901 ± 1.522 8.259 ± 
1.423

6.027 ± 
0.249 29.3 <0.001* 0.491 <0.001* <0.001*

HOMA-IR Mean ±SD 1.134 ± 0.741 1.701 ± 
0.685

0.576 ± 
0.209 26.852 <0.001* 0.001* 0.001* <0.001*

Table 1. Comparison between studied groups as regard fasting glucose and insulin and post prandial glucose.

P value statistically significant if <0.05

CIMT

Groups ANOVA TUKEY'S Test
Group 1
Diabetics
with IHD

Group 2
Diabetics
without IHD

Group 3
Control
pool

F P-value
Groups
1,2
P-value

Groups
1,3
P-value

Groups
2,3
P-value

Mean ±SD 1.033 ± 0.092 1.027 ± 0.105 0.900 ± 0.207 8.160 0.001* 0.982 0.002* 0.003*

Table 2. Comparison between studied groups as regard carotid intima media thickness.

P value statistically significant if <0.05
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and group 2 (diabetics without ischaemic heart disease), with 
low adropin level among ischaemic heart patients, and group 
1 (diabetic group with ischaemic heart disease) and group 3 
(healthy control group) with higher adropin level.

In line with Mu et al., finding that the level of serum adropin in 
the CAD group was lower than that in healthy controls [10] and 
Yu et al., discovery that serum adropin levels in CAD patients 
were lower than those of healthy controls, the adropin level 
was highly statistically significant different between group 2 
(diabetic group without ischaemic heart disease) and group 3 
(healthy control group) [11]. According to Wu et al., persons 

with type 2 diabetes and atherosclerosis have lower blood levels 
of adropin than people without these conditions [12].

Additionally, in line with Kume et al., result that adropin levels 
were shown to be significantly negatively linked with insulin, 
HOMA-IR, and atherogenic lipid profiles, we identified a very 
significant negative association between fasting insulin and 
adropin of T2DM patients in our study [13].

In line with the findings of Gao et al., who observed that 
adropin considerably lowered fasting blood glucose, HbA1c 
(%), HOMA-IR, and insulin levels, we discovered that adropin 
was extremely significantly negatively linked with insulin 

Adropin

Groups ANOVA TUKEY'S Test
Group 1
Diabetics
 with IHD

Group 2
Diabetics
 without IHD

Group 3
Control pool F P-value

Groups
1,2
P-value

Groups
1,3
P-value

Groups
2,3
P-value

Mean ±SD 26.867 ± 10.037 87.500 ± 40.509 162.500 ± 97.040 37.233 <0.001* 0.001* <0.001* <0.001*

Table 3. Comparison between studied groups as regard adropin hormone level.

P value statistically significant if <0.05

Correlations
Adropin

Diabetics with IHD Diabetics without IHD
r P-value r P-value

Age (Years) -0.053 0.781 -0.326 0.079
BMI -0.142 0.453 -0.006 0.976
Hb A1c 0.148 0.436 0.103 0.590
HOMA-IR 0.122 0.521 -0.216 0.251
CIMT -0.088 0.643 -0.361 0.050*
SBP (mmHg) -0.069 0.717 0.186 0.324
DBP (mmHg) 0.297 0.111 0.189 0.318
Height (cm) 0.302 0.105 -0.132 0.488
Weight (kg) 0.015 0.938 -0.045 0.812
FBG (mg/dl) 0.033 0.862 -0.033 0.861
2 h P.P (mg/dl) 0.195 0.302 0.266 0.155
Fasting insulin 0.162 0.393 -0.374 0.041*
Creatinine (mg/dl) 0.027 0.887 0.114 0.548
Urea 0.342 0.064 0.066 0.727
Chol 0.025 0.895 0.048 0.799
TG -0.036 0.851 -0.017 0.929
LDL 0.108 0.570 0.082 0.665
HDL -0.208 0.271 -0.130 0.493
AST -0.260 0.165 -0.168 0.374
ALT -0.265 0.157 0.070 0.715
CK-T 0.001 0.997 0.177 0.350
CK-MB 0.480 0.107 -0.004 0.983
HB 0.067 0.724 -0.233 0.215
Troponin -0.333 0.072 -0.025 0.895
D.M Duration -0.111 0.558 -0.338 0.068

Table 4. Correlations between patients groups as regard adropin level.

P value statistically significant if <0.05

ROC curve between Diabetics with IHD and Control
Cutoff Sensitivity Specificity PPV NPV Accuracy

Adropin ≤40 96.67 96.67 96.7 96.7 99.6%

Table 5. Validity of adropin among diabetics with IHD and control.
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concentrations in our investigation. Adropin may directly 
impede the synthesis of the glucose metabolism.

Adropin therapy improved glucose tolerance, insulin action, 
and metabolic flexibility toward glucose uptake in his tests on 
diet-induced obese mice with insulin resistance (8).

In this investigation, we discovered that serum adropin and 
CIMT among T2DM without IHD had a strong negative 
connection. This finding is consistent with Pereira et al. 
(2017), who discovered that CIMT was considerably greater 
in T2DM patients than in control subjects (14). According to 
Yosaee et al., CIMT was also inversely correlated with serum 
adropin, suggesting that low serum adropin may be utilised as a 
standalone predictor for subclinical atherosclerosis (2016). (15).
Conclusion.

A decline in serum adropin levels may be a sign of developing 
ischemic heart disease in people with type 2 diabetes.
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