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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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.

HbAc, 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].
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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 (IT) 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, HbAlc, 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)

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

Groups
Group 1 G.r oup.z Group 3
2 . Diabetics
Diabetics without Control
with THD IHD pool
FBG 199.233 + 92.700 +
(mg/dl) Mean £SD | 174.700 + 78.830 32922 7892
2hP.P 281.13+  131.567 +
+
(mg/dl) Mean +SD |224.2 +75.84 112,54 14524
Fasting 3.625 + 2498 £
insulin Mean £SD 2.523 £ 0.785 1183 0.855
8.259 + 6.027 £
HbAlc Mean £SD 7.901 £1.522 1.423 0.249
1.701 = 0.576 +
HOMA-IR Mean+SD 1.134+0.741 0.685 0.209

P value statistically significant if <0.05

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

Groups
Group 1 Group 2 Group 3
CIMT Diabetics Diabetics Control
with THD without IHD pool
Mean +SD 1.033 £0.092 1.027 £0.105 0.900 £ 0.207

P value statistically significant if <0.05
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ANOVA TUKEY'S Test
Groups 1,2  Groups 1,3 LD
F P-value ps PSES a3
P-value P-value
P-value
21.298 <0.001* 0.328 <0.001* <0.001*
27.534 <0.001* 0.017* <0.001* <0.001*
13.556 <0.001* <0.001* 0.994 <0.001*
29.3 <0.001* 0.491 <0.001* <0.001*
26.852  <0.001* 0.001* 0.001* <0.001*
ANOVA TUKEY'S Test
Groups Groups Groups
F P-value 1,2 1,3 2,3
P-value P-value P-value
8.160 0.001* 0.982 0.002* 0.003*
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Table 3. Comparison between studied groups as regard adropin hormone level.

Groups ANOVA TUKEY'S Test
Adropin G'roup.l G.roup.2 Group 3 Groups  Groups Groups

Diabetics Diabetics Control pool F P-value 1,2 1,3 2,3

with THD without IHD P-value  P-value 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*
P value statistically significant if <0.05

Table 4. Correlations between patients groups as regard adropin level.
Correlations
Adropin
Diabetics with THD Diabetics without THD
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 Alc 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 0318
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
P value statistically significant if <0.05
Table 5. Validity of adropin among diabetics with IHD and control.
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%

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
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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, HbAlc
(%), HOMA-IR, and insulin levels, we discovered that adropin
was extremely significantly negatively linked with insulin
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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.

List of Abbreviations.

ADA : American diabetes association

IHD : Ischaemic heart disease.

BMI : \Body mass index

CAD : |Coronary artery disease

CIMT : Carotid intima-media thickness

eNOS : |Endothelial nitric oxide synthase

ERK1/2 . Extracellular signal-regulated kinases 1/2

EPC : endothelial progenitor cells

HDL : High density lipoprotein

HOMA-IR : Thf: homeostatic model assessment of insulin
resistance

IFG : Impaired fasting glucose

IGT : Impaired glucose tolerance

IRS1, IRS2 : \Insulin receptor substrate 1&2

NO : Nitric oxide.

PI3K : |Phosphoinoside-3 kinase

PKC : Protein kinase-c

ROS : |Reactive oxygen species

Hb Alc : Glycated haemoglobin

SBP (mmHg) : Systolic blood pressure

DBP (mmHg) : Diastolic blood pressure

FBG (mg/dl) : Fasting blood glucose

2 h P.P (mg/dl) : 2 hours post prandial

Chol : |Cholesterol

TG . | Triglycerides

LDL : Low density lipoprotein

AST . |Aspartate transaminase

ALT . Alanine transaminase

CK-T : Creatine kinase total

CK-MB : Creatine kinase MB
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Conflict of interest: No conflicts.
Funding or granting: Not present.

118

REFERENCES

1. American
2019;42:S13-S28.
2. Gupta RK, Patel AK, Shah N, Chaudhary AK, Sharma AN, et
al. DiabeticRetinopathy: A Comprehensive Literature Review.
Medicalnnovatica. 2014;3:30-36.

3. Tousoulis D, Kampoli AM, Stefanadis C. Diabetes mellitus
and vascular endothelial dysfunction:Current perspectives. Curr
Vasc Pharmacol. 2012;10:19-32.

4. Kaur R, Kaur M, Singh J. Endothelial dysfunction and
platelet hyperactivity in type 2 diabetes mellitus: Molecular
insights and therapeutic strategies. Cardiovascular Diabetology.
2018;17:121.

5.Yu XH, Qian K, and Jiang N. ABCG5/ABCGS in cholesterol
excretion and atherosclerosis. ClinChim Acta. 2014;428:82-88.
6. Gao S, McMillan RP, Zhu Q, Lopaschuk GD, Hulver MW,
et al. Therapeutic effects of adropin on glucose tolerance and
substrate utilization in diet-induced obese mice with insulin
resistance. Mol Metab. 2015;4:310-324.

7. Agnieszka Polkowska, [zabela Elz bieta Pasierowska , Marta
Pastawska, Elz bieta Pawluczuk, Artur Bossowski. Assessment
of Serum Concentrations of Adropin, Afamin, and Neudesin in
Children with Type 1 Diabetes. BioMed Research International.
2019.

8. Gao S, Ghoshal S, Zhang L, Stevens JR, McCommis KS, et
al. The peptide hormone adropin regulates signal transduction
pathways controlling hepatic glucose metabolism in a mouse
model of diet-induced obesity. J Biol Chem. 2019;294:13366-
13377.

9. Ahmad Hosseini, Mehrnoosh  Shanaki, Solaleh
Emamgholipour, Manouchehr Nakhjavani, Farideh Razi, et
al. Elevated Serum Levels of Adropin in Patients with Type 2
Diabetes Mellitus and its Association with Insulin Resistance. J
Biol Today's World. 2016;5:44-49.

10. Kume T, M. Calan, O. Yilmaz, G. U. Kocabas, P. Yesil, et
al. A possible connection between tumor necrosis factor alpha
and adropin levels in polycystic ovary syndrome. Journal of
Endocrinological Investigation. 2016; 39:747-754.

11. Mu Z, Wu ZH, Yan SC. Changes of serum adropin in
patients with acute coronary syndrome. J Chin-Jap Frie Hosp.
2014;28:273-276.

12. Yu HY, Zhao P, Wu MC, Liu J, Yin W. Serum adropin
levels are decreased in patients with acute myocardial infarction.
Regul Pept. 2014;190:46-49.

13. Wu L, Fang J, Chen L. Low serum adropin is associated
with coronary atherosclerosis in type 2 diabetic and non-diabetic
patients. Clin Chem Lab Med. 2014;52:751-758.

14. Pereira VL Jr, Dobre M, Dos Santos SG, Fuzatti JS, Oliveira
CR, et al. Association between carotid intima me—dia thickness
and heart rate variability in adults at increased cardiovascular
risk. Front Physiol. 2017;8:248.

15. Yosaee S, Soltani S, Sekhavati E, Jazayeri S. Adropin- a
novel biomarker of heart disease: a systematic review article.
Iran J Public Health. 2016;45:1568-1576.

Diabetes  Association. Diabetes Care.



	Title

