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Ursk catismazhiginin diagnostik algoritmi

i

Sibheli trek catismazhig

« Risk faktorlan

. ©Olamat va sikayatisr
Anormal EKG dayisikliyi

¥
NT-proBNP = 125 pg/mL
or BNP = 35 pg/mL

va ya agar ciddi UC siibhasi varsa
 vaya NT-proBNF/ENP baxila bilmirsa

Ekokardiyografiya

!

Istanilmayan naticalar

L

Ursk catismazhi disunalmar

!

Basqa diagnozlan arasdir

T
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’erak catismazhif tasdiglanir
Urak catismazhiginin fenotipini
SMEF dlgoarak tasvir et

i I ¥
<40%  41-49% = 250%
(AFRUC)  (AFmUC)  (AFsUG)

T l |

Etiologiyani arasdir va
miialicays basla




Xroniki Urak catismazligi subhasi olan butin xastalar licln tovsiya
olunan diaqgnostik testlar

Sinif? Seviyya®
BNP/NT-proBNP I B
12-aparmali EKQ I

C
Transtorakal exokardiografiya I C
C

DOs gafasi rentgenoqrafiyasi

Yanasi xastaliklar tigln rutin gan analizlari: ganin tmumi

analizi, sidik tursusu, elektrolitlar, tiroid funksiya testlari, C
aclig gan sakari, HbA1c, lipidlar, demir statusu (TSAT va

ferritin)

BNP = B-tip natriuretik peptid; EKQ =elektrokardiogram; HbA1c =glikohemoglobin; NT-
proBNP = N-terminal pro-B-tip natriuretik peptid; TSAT = transferrin saturasiyasi.
*Tovsiys sinfi. °Subut saviyyasi.




Natriuretik peptidlarin tasir sahalori

Effects of the NP system and the RAAS on key organs

\l/ Hypertrophy

* Hypertrophy

Fibrosis

[ ]
Kngiotensinogen ¥

l-o-p Renin |k Q -

N Natriuresis ok
\/ Blood volume N2 N Na* intake

L] .
Ang | E \/ Aldosterone secretion 4\ Blood volume

/\ Aldosterone secretion

asoconstriction, ’T‘BP
Vasodilation, \/BP N Endothelial permeability
/N Endothelial permeaility :

Volpe M. Natriuretic peptides and cardio-renal disease. Int ] Cardiol. 2014 Oct 20;176(3):630-9.
doi: 10.1016/j.1jcard.2014.08.032. Epub 2014 Aug 12. PMID: 25213572.



Natriuretik peptidlarin boyraya tasiri

Afferentiarteriole Efferentiarteriole

}crr | RPF

Afferent arteriollarin vazodilatasiyasi ve efferent arteriollarin
vazokonstriksiyasi naticesinda glomerulyar filtrasiya suratinin
artmasi

Volpe M. Natriuretic peptides and cardio-renal disease. Int ] Cardiol. 2014 Oct 20;176(3):630-9.
doi: 10.1016/j.1jcard.2014.08.032. Epub 2014 Aug 12. PMID: 25213572.



Natriuretik peptidlorin boyraya tasiri

Na* & H,0

L excretion
| — 3 ':'...5‘
blood ANP ™~ vasodilation —— blood

pressure pressure

Natriurezin va diurezin induksiyasi

Volpe M. Natriuretic peptides and cardio-renal disease. Int ] Cardiol. 2014 Oct 20;176(3):630-9.
doi: 10.1016/j.1jcard.2014.08.032. Epub 2014 Aug 12. PMID: 25213572.



Natriuretik peptidlorin iirays tasiri

Cpman

 On va son yuklanmanin azalmasi

Volpe M. Natriuretic peptides and cardio-renal disease. Int ] Cardiol. 2014 Oct 20;176(3):630-9.
doi: 10.1016/j.1jcard.2014.08.032. Epub 2014 Aug 12. PMID: 25213572.



Natriuretik peptidlarin iiraya tasiri

Cardiac remodeling

—

Cardiomyocytes Fibroblasts Endothelial cells Inflammatory cells

Hypertrophy Fibrosis Angiogenesis Infiltration
Apoptosis Proliferation  Apoptosis proliferation
Apoptosis

» Urayin remodellasmasinin yavasimasi

Volpe M. Natriuretic peptides and cardio-renal disease. Int ] Cardiol. 2014 Oct 20;176(3):630-9.
doi: 10.1016/j.ijcard.2014.08.032. Epub 2014 Aug 12. PMID: 25213572.



Natriuretik peptidlorin hemodinamik sistemod tasiri

Cardiomyocyte

cell membrane

Hypertension

Natriuresis
Diuresis

I—l—l

Blood Pressure control

» Vazorelaksasiya



Natriuretik peptidlarin endokrin sistemod tasiri

Heart Failure

l

Vasoconstriction,

Activation of sodium and
sympathetic nervous water retention

system, RAAS /

Atrial stretch,
increased
LVEDP

l

4 ANP BNP Decreased blood pressure

natriuresis, diuresis.
Decreased

D q Aldosterone
— - ecrease 1
Vasodilation Renin \ Decreased
ncreased GFR iatl Anciotensi Il

Renin-angiotenzin-aldosteron sisteminin, simpatik sinir
sisteminin, arginin, vazopressin ve endotelin supressiyasi



B tip natriuretik peptid (BNP)

B tip natriuretik peptid (BNP) peptid-hormondur.

Urak azslesi hiiceyralerinin haddinden artiq uzanmasina cavab olaraq
kardiomiositlar tarafindan sintez edilir.

| BNP 1988-ci ilde donuz beyini ekstraktinda miisyyan edildiyi ticiin belo
adlandinimisdir (Sudoh va digarlari), lakin o, insanlarda asasan urak
gulagciglarinda sintez olunur.

| Organizmdae su-duz miibadilasi ve gan tezyiqinin tanzimlenmasi (giicli
vazodilatator) tictin vacibdir.

32 amin tursulu polipeptid BNP-ya bioloji cehatdan geyri-aktiv olan NT-
proBNP (BNPT) adli prohormonun 76 amin turgulu N-terminal fragmenti slave
olundugdan sonra ifrazi bas verir.
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Cleavage by protease
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T-1/2 life = 20 minutes
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Active hormone
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ESC GUIDELINES
@ E S C European Heart Journal (2021) 42, 3599—3726

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Measurement of NPs are recommended, if available. A plasma

concentration of B-type natriuretic peptide (BNP) <35 pg/mL

N-terminal pro-B-type natriuretic peptide|(NT-proBNP) <125 pg/
or mid-regional pro-atrial natriuretic peptide] (MR-proANP)
<40 pmol/LF® make a diagnosis of HF unlikely. These will be dis-

: . : 69,70
cussed in more detail in section 4.2.




GO gle bnp levels in heart failure X § & Q

Q Hamisi  [L) Sekiller  [»] Videolar & Daha cox Alstler

Texminan 5.080.000 natica (0,50 saniya)

BNP levels over 100 pg/mLmay be a sign of heart failure.{For NT-proBNP

normal levels are less than (125 pa/mL for people under 75 vears oldjand
less than|450 pg/mL for people over age 75| NT-proBNP levels over{900

Pg/mL may be a sign of heart failure. 3mar2022
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MR-proANP-nin urak catismazliginda rolu

ﬂ UC Ucln diagnostik va prognostik markerdir

4

4

UC olan xastalerds sol madaciyin disfunksiya daracasinin

markeridir

J

(

Kaskin dekompensasiya olunmus UC ila olan xastalerds

arzuolunmaz naticelar tUcun prognoz faktorudur
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MR-proANP (pmalil)
NT-proBNP (pgimL)
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NYHA

MR-proANP saviyyaleri (orta hesabla 339 + 306 pmol/l, diapazon 245 — 2 280
pmol/l) NYHA FS-larina uygun nisbatle artmigdir. (p < 0,0001)

S.Haehling, E.A. Jankowska, N.G. Morgenthaler, et all. Comparison of Midregional Pro-Atrial Natriuretic Peptide With N-Terminal Pro-B-Type
Natriuretic Peptide in Predicting Survival in Patients With Chronic Heart Failure. ].A.C.C., Vol 50, Issue 20, 2007, Pages 1973-1980, ISSN 0735-
1097, https://doi.org/10.1016/j.jacc.2007.08.012.
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Potential PCT-guided algorithm for the use of antibiotics in AHF-patients

Presentation to the ED with

Clinical evaluation:
Suspeuced AHF

MR-proANP < 300 pmol/L o
BNP < 350 ng/ml or
NT-proBNP < 1800 ng/I

BNP > 350 ng/ml or
NT-proBNP > 1800 ng/I

MR-proANP > 300 pmol/L or

l

Procalcitonin (PCT)

Use established cutoffs for
decision making

Procalcitonin (PCT)

|

£0.2 ng/ml >0.2 ng/ml ‘

No antibiotic treatment Antibiotictreatment

Decongestion

Avoid dehydration, monitor
volume management

Mockel M, Searle J,
Maisel A. The role of
procalcitonin in acute
heart failure patients.
ESC Heart Fail. 2017
Aug;4(3):203-208. doi:
10.1002/ehf2.12189.
Epub 2017 Jul 18.
PMID: 28772049;
PMCID: PMC5542739.




Urak catismazliginda patofizioloji yollar va istirak¢i biomarkerlar

[ltihab

Hipertrofiya
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Urak catismazliginda yeni biomarkerlar

sST2 =soluble source of tumorogenesis-2 —

hall olan tumorogenez -2 manbayi;

J

(rm—

Gal-3 = galektin-3;

|

/ﬁ

PICP = serum carboxy-terminal propeptide of procollagen type | —
| tip prokollagen serum karboksi-terminal propeptidi;

J

4

(—

PIIINP = serum amino-terminal propeptide of procollagen type Il -
Il tip prokollagen serum aminoterminal propeptidi.

|




Urak catismazliginda yeni biomarkerlar (davami)

[CITP = serum kollageni | tip telopeptid - serum collagen type | telopeptide;

\——

&
ET-1 = endotelin-1;

-

p

MPO = Mieloperoksidaza;

-

4

GDF15 = Boyuma -differensasiya amili-15 - Growth-differentiation factor-15;
<

J

4

s-FLC = serumdan azad yungul zancir - serum free light chain;
<

N

4

ADM = adrenomedullin.
-

J




Urak catismazliginda iltihab va fibrozun yeni
biomarkerlarinin klinik rolu

Diagnoz Kaskin UC Xronik UC

prognozu prognozu
SST2 - + ++
Qalektin-3 - ++ +
PICP-PIIINP-CITP + Miisyyan olunmayib +
Endotelin-1 - + +
Mieloperoksidaza + - +

sST2 = hall olan tumorogenez -2 manbayi; PICP = | tip prokollagen serum karboksi-terminal propeptidi; PIIINP = 11l tip prokollagen serum

aminoterminal propeptidi; CITP = | tip serum kollageni telopeptidi.

Biasucci, L.M.; Maino, A.; Grimaldi, M.C.; Cappannoli, L.; Aspromonte, N. Novel Biomarkers in Heart Failure: New Insight in
Pathophysiology and Clinical Perspective. J. Clin. Med. 2021, 10, 2771. https://doi.org/10.3390/jcm10132771




Urak catismazhiginda iltihab va fibrozun yeni

biomarkerlarinin klinik rolu (davami)

Diagnoz Kaskin UC Xronik UC

prognozu prognozu
GDF-15 - 2 A
S-FLC . + +
Adrenomodullin - + ++
Kopeptin - + +

GDF15 = Béyumea -differensasiya amili-15; s-FLC = serumdan azad yungul zancir

Biasucci, L.M.; Maino, A.; Grimaldi, M.C.; Cappannoli, L.; Aspromonte, N. Novel Biomarkers in Heart Failure: New Insight in
Pathophysiology and Clinical Perspective. J. Clin. Med. 2021, 10, 2771. https://doi.org/10.3390/jcm10132771
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journal homepage: www.sciencedirect.com/journal/ijc-heart-and-vasculature

Soluble suppression of tumorigenicity 2 (sST2)|for predicting disease

severity or mortality outcomes in cardiovascular diseases: A systematic

review and meta-analysis

Christina Ip a1 King Sum Luk “1 Vincent Lok Cheung Yuen®, Lorraine Chiang ",

Ching Ki Chan“, Kevin Ho ", Mengqi Gong b, Teddy Tai Loy Lee®, Keith Sai Kit Leung “, _‘
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b Tianjin Key Laboratory of Ionic-Molecular Function of Cardiovascular disease, Department of Cardiology, Tianjin Institute of Cardiology. Second Hospital of Tianjin
Medical University, Tianjin 300211, China

€ Emergency Medicine Unit, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, China

d Department of Clinical Research, Federal University of Uberlandia, Uberlandia, MG, Brazil
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12 levels and risk of mortality infacute heart failuresensitivity analysis)

Statistics with study removed Hazard ratio (95% Cl)
with study removed

Lower  Upper
Point  limit limit ZValue p-Value

1089 096 1228 138 0165 B
Manzano-Femandez, 2012 1.655 0936 2925 1.734 0.083
1625 0873 305 150 0128
1060 0975 1153 1365 0472
1120 0991 1266 1808 007

Ip C, Luk KS, Yuen VLC, et all; International Health Informatics Study (IHIS) Network. Soluble suppression of 0.1 0.2 0.5
tumorigenicity 2 (sST2) for predicting disease severity or mortality outcomes in cardiovascular diseases: A

systematic review and meta-analysis. Int J Cardiol Heart Vasc. 2021 Oct 18;37:100887. doi:

10.1016/j.ijcha.2021.100887. PMID: 34712771; PMCID: PM(C8528731.

Lower risk Higher risk



igh SST2 levels and risk of mortality injchronic heart failure

Study name Statistics with study removed Hazard ratio (95%Cl)
with study removed

Lower  Upper
Point limit limt  Z-Value p-Value

Sinning, 2017~ 249% 1180 5282 2393 0017 -
Gil, 2017 1491 1284 1731 5238 0.000
Sobczak 2014 1543 1209 1970 3483  0.000
Zhang, 2014 2463 1094 5546 2176 0030 -
1641 1273 2115 3826 0000 ¢

Ip C, Luk KS, Yuen VLC, et all; International Health Informatics Study (IHIS) Network. Soluble suppression of 0.01 0.1 1 1 0
tumorigenicity 2 (sST2) for predicting disease severity or mortality outcomes in cardiovascular diseases: A

systematic review and meta-analysis. Int J Cardiol Heart Vasc. 2021 Oct 18;37:100887. doi:

10.1016/j.ijcha.2021.100887. PMID: 34712771; PMCID: PM(C8528731.

Lower risk HIQ
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Volume 15, Issue 5
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Failure May 2013

Pages 479-595

ARTICLE
Baseline and serial measurements of
galectin-3 in patients with heart failure:
relationship to prognosis and effect of
treatment with valsartan in the Val-HeFT

View article page

Jer S. Anand, Thomas S. Rector, Michael Kuskowski,
Aram Adourian, Pieter Muntendam, Jay N. Cohn
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Baseline and serial measurements ol g
in patients with heart failure: relations
to prognosis and effec

with valsartan in the

Inder S. Anand"?*, Thomas S. Rector®? TET Kuskowskil, Aram Adourian3,
Pieter Muntendam?, and Jay N. Cohn?

" Medical Center, Minn s, MM, UISA; © ersity of I , Minn MM, LISA; aftham, MA, USA
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Aims

Methods
and results A in-3 levels at ne ranged from 4.8 to 53
F. In a fully adjusted Cox n
s, baseline galecti ot associated with tl
event, or hospitalization for HF. Ho hen changes in galecti over time mined, the increases in
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and hospitalizations for HF, even after adjusting for all baseline and con
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of the vanability in galectin-3 levels at baseline.
S A Signi ters { 1 ctin-3 and the eff of valsartan on hospitaliza
r HF. Valsartan caused a significant 4 5
low the median lev 16 - t a he median.

Conclusions vated in a substantial proportion of pati with HF, particularly thos e
ctin-3 increased over time in this cohort, and the increas dependently
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_ All Cause Mortality
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Qalektin-3 migdarina gore hesablanmis kvartiller
(Q1, Q2, Q3 ve Q4) va son noqgtaler (butin

sebablarden 6lim, ilk xastalenma hadisesi, UC-ya

- Q1 Galectin-3
- Q2 Galectin-3
== Q3 Galectin-3
Q4 Galectin-3

Cumulative survival (%

(=]

Q

gora hospitalizasiya) arasinda asililig e ol

Kvartilloarde Qalektin-3 migdari

Q1: 4,78-12,95 ng/ml (en asaqgi)
Q2:12,96-16,14 ng/ml

Q3: 16,15-20,73 ng/m|

Q4: 20,74-53,14 ng/ml (an yuksak)
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I.S. Anand, T.S. Rector, M.Kuskowski, et all. Baseline and serial measurements of galectin-3 in patients with heart failure: relationship to prognosis
and effect of treatment with valsartan in the Val-HeFTEuropean Journal of Heart Failure (2013) 15, 511-518 do0i:10.1093/eurjhf/hfs205



Kollagen sintezi markerlari PICP(serum carboxy-terminal propeptide of procollagen
type I)-PIIINP (Serum amino-terminal propeptide of procollagen type Il1)-CITP (Serum
collagen type | telopeptide) UC ve miokardial fiorozun biomarkerlaridir
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Y
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B Lopez, A Gonzalez, S Ravassa, ] Beaumont, MU. Moreno, GS José, R Querejeta, ] Diez, Circulating Biomarkers of Myocardial Fibrosis: The Need
for a Reappraisal, Journal of the American College of Cardiology, Volume 65, Issue 22, 2015, Pages 2449-2456, ISSN 0735-1097,
https://doi.org/10.1016/j.jacc.2015.04.026.




Kollagen sintezi markerlari CITP (Serum collagen type |
telopeptide)/MMP-1 nisbati

FIGURE 4 Kaplan-Meier Curves for HHF in the Noninvasive Study
According to Study Subgroups

100 Mormal serum CITP:MMP-1 ratio
l —— Low serum CITP:MMP-1 ratio
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B Lépez, A Gonzalez, S Ravassa, ] Beaumont, MU. Moreno, GS José, R Querejeta, ] Diez, Circulating Biomarkers of Myocardial Fibrosis: The
Need for a Reappraisal, Journal of the American College of Cardiology, Volume 65, Issue 22, 2015, Pages 2449-2456, ISSN 0735-1097,
https://doi.org/10.1016/j.jacc.2015.04.026.
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I Endothelin-1 at admission
Decompensation of CHF Pulmonary edema 1 Endothelin-1 at day-1

Hypertensive AHF Right heart failure © Endothelin-1 at day-2

Zymlinski R, Sierpinski R, Metra M, Cotter G, Sokolski M, Siwotowski P, Garus M, Gajewski P, Tryba J, Samorek M, Jankowska
EA, Biegus J, Ponikowski P. Elevated plasma endothelin-1 is related to low natriuresis, clinical signs of congestion, and poor

outcome in acute heart failure. ESC Heart Fail. 2020 Dec;7(6):3536-3544. doi: 10.1002/ehf2.13064. Epub 2020 Oct 16.
PMID: 33063475: PMCID: PMC7755016.
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Elevation of Circulating and Ventriculaf Adrenomedullinn Human

Congestive Heart Failure

Michihisa Jougasaki, Chi-Ming Wei. Linda J. McKinley and John C. BurnettJr
Originally published 1 Aug 1985 | hitps:#idoi.org/10 115‘."01.CIR.92.3.286| Circulation. 199592 286—-230

Abstract

Background Adrenomedullin (ADM) is a newly discovered vasadilating and natriuretic peptide that may play an
important role in cardiorenal regulation. Although ADM was ariginally isolated from human pheochromocytoma, ADM-like
immunoreactivity has also been widely detected in various tissues, including the cardiovascular system.

Methods and Results In view of reports that ADM circulates in the body and that ADM gene and ADM-like
immunoreactivity are present in the heart, the present study was designed to determine the plasma concentration of
ADM in healthy subjects and in patients with congestive heart failure (CHF) and to investigate the immunchistochemical
presence and localization of ADM in normal and failing human hearts. Plasma ADM concentration was 13.2+2 3 pg/mL
in healthy subjects (n=11) and increased to 47 3267 pg/mL in patients with CHF {n=11, P<.05 versus normal). Human
cardiac tissues were obtained from five patients with end-stage CHF undergoing cardiac fransplantation. Five normal
donor hearts that were used for cardiac transplantation served as sources for normal atrial tissues. Normal ventricular
myocardium was also obtained by endomyocardial biopsy from the right ventricles of these donor hearts immediately
before cardiac transplantation. Positive immunostaining was detected within the myocardia in both atria and ventricles of
healthy and severely failing human transplanted hearts and was more intense in the atria than in the ventricles. Although
there were no significant differences in the intensity of immunoreactivity between normal and failing atria, ADM
immunoreactivity was significantly more intense in the ventricular myocytes from failing hearts compared with normal
hearts.

Conclusions The present study demonstrates that plasma concentration of ADM is increased in patients with CHF and
that ADM is present in the human heart. ADM immunereactivity is markedly increased in the failing human ventricle,
suggesting that ventricular ADM expression may be influenced by the circumstances associated with CHF. This supports
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ADRENOMEDULLIN

Normal

Michihisa Jougasaki. Circulation. Elevation of Circulating and Ventricular Adrenomedullin in Human Congestive Heart
Failure, Volume: 92, Issue: 3, Pages: 286-289, DOI: (10.1161/01.CIR.92.3.286)



Urak catismazliginda ribonuklein tursularinin rolu

iInsan Genomu Layihasi (GWAS) gdsterdi ki, biitiin transkriptomun 3%-dan az hissasi
zulallar kodlayir. Zilallara gevrilmayan butiin RNT-nin 97%-i ise «genetik zibil» ve

huceyra muhiti Gglin geyri-funksional hesab olunurdu.

Son kasfler, avvaller redd edilmis «zibil RNT» -sinin mihim tenzimlayici funksiyalari
olan RNT molekullari istehsal etdiyine dair artan stibutlar slave etmisdir. Hagigaten,
kodlama aparmayan RNT-lar (ncRNT) xastaliyin patogenezi ile baglh yeni anlayislar
verir, genetik modulyasiyada muhtm rol oynayir.

Nukleotid uzunlugundan asili olarag, ncRNT-lar kicik SncRNT-lare (<200 nukleotid)
boluna biler ki, bunlara da mikroRNT (SIRNT), PIWI RNT (piRNT), dairevi RNT
(circRNT) aid edilir.

Kodlama aparmayan uzun zancirli RNT-larde (IncRNT) 200-dan ¢cox nukleotid olur.

MikroRNT-larin rolu genis sakilda oyrenilsa ds, INCRNT-lar hagqinda ¢cox az sey

malumdur.
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Urak catismazhginda uzun zancirli kodlama aparmayan IncRNT-lar

Lnc RNT- Eksperimental model Muayyoan edilmasi
lor

LIPCAR
WISPER

CHAST

CHAER

ANRIL

MALAT-1

MIAT

Qeyri-adaptiv remodellagsma
Fibroz ve qeyri-adaptiv

remodellesma
Urayin remodellasmasi

Urayin remodellasmasi

lItihab, Greyin remodellosmasi

Diabetik KMP, iltihab

Diabetik KMP, iltihab

Mitoxondrial tenzim ehtimali

Fibrozda Istirak edan genlar {i¢iin
super guclandirici (enhancer)

Autofaqgiya va hipertrofiya tenzimi

IL-17 sintezi ila
trak fibrozunun tasviqi

NF-kB yolu va
epigenetik yeniden programlasdirma

lItihaba epigenetik nazarst

IL-17 sintezi ila
trak fibrozunun tasviqi

Plazma

Miokardin
biopsiyasi
Miokardin
biopsiyasi
Miokardin
biopsiyasi

Miokardin
biopsiyasi

Miokardin
biopsiyasi

Serum




ABBREVIATURLAR

 LIPCAR - Long Non-Coding Cardiac Associated RNA

« WISPER - Wisp2 super-enhancer-associated RNA

« CHAST - Cardiac Hypertrophy-Associated Transcript

« CHAER - Cardiac-hypertrophy-associated epigenetic regulator
 ANRIL - Antisense Noncoding RNA in the INK4 Locus

* MALAT 1 - Metastasis associated lung adenocarcinoma transcript 1

« MIAT - Myocardial infarction-associated transcript



Urak catismazhginda uzun zancirli kodlama aparmayan IncRNT-lar
CEVETNT)

Lnc RNT- Eksperimental model Tasir mexanizmi Muayyan
lor edilmasi

SENCR Diabetik KMP Saya azalala huceyraleri Serum
fenotipina nazarst

HEAT?2 Urayin remodellasmasi va Histon metillegsmasi Serum
fibroz

MHRT Urayin remodelasmasi, Helikaza BRG1 inhibisiyasi il Plazma
hipertrofiya xromatin remodellagsmasi

NRON Urayin remodellasmasi NFAT tenzimi ve Plazma
Kalsium yolu

GASL1 Urayin remodellosmasi TGF-b yolu ile kardiomiosit Plazma
apoptozunun modulyasiyasi

HOTAIR lItihab, apoptoz NF-kB yolunun modulyasiyasi  Miokardin
biposiyasi




ABBREVIATURLAR

« SENCR - Smooth Muscle And Endothelial Cell Enriched
Migration/Differentiation-Associated Long Non-Coding RNA

« HEATZ2 - HEart Disease Associated Transcript 2

« MHRT - Myosin Heavy Chain Associated RNA Transcript

* NRON - Non-Coding Repressor Of NFAT

« GASL1 - Growth-arrest-associated long non-coding RNA (IncRNA)
« HOTAIR - HOX Transcript Antisense RNA
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