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EN BUYUK ENDOKRIN
ORGANDIR

Endothelium
* Hemostasis vs thrombosis
* Vascular tone regulation

* Vascular permeability
regulation

Endothelium Adhesion molecules

Endomeliui?h}
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ENDOTEL

Endotel, vaskiler fonksiyonlarin normal bir
sekilde yuruyebilmesinde son derece onemli
gorevlere sahip bir organdir.

Endotel disfonksiyonu kardiyovaskiiler
sistemi ilgilendiren birgok hastaligin en onemli
parcasidir.

Endotel fonksiyonlarinin diuzenlenmesinde en
onemli aract molekullerden biri nitrik oksittir.

Nitrik oksit eksikligi endotel disfonksiyonuna
yol acarak, kardiyovaskuler sistemi hedef alan
bircok hastaliga zemin hazirlayabilir.

1- Vasokonstriktdrler

¢ Endotelinler (ET-1, ET-2, ET-3)
A\ ] I wiLSii

¢ Tromboksan A

¢ Asetil kolin, arasidontk asit, PGH,. trombun, nikotin

2- Vasodilatatirler

¢ Adrenomedullin

¢ Endotelium denved luperpolanzing faktirler

e Prostastklin (PGL)

¢ Bradikinm, asefilkolm, serotonn, histamm, substance P

3- Antrtrombotik (homeostaz) maddeler

¢ Trombomodilin

¢ Doku plazmojen aktivator (t-PA)

¢ DPlazmmojen aktrvatir mhibitr tip I (PAL-1)

4- Biiyiime modiilator / mediatérler

a) Biiviime promotérlenn ~ b) Biiyiime mhibtdrlen
* PDGF o Heparin siilfat

¢ Basic FGF ¢ TGE-p

¢ IGF * NO

o I ¢ Bradikinmn

¢ Endotelin ¢ Prostasiklin

e Al

5- Inflamatuar mediatérler

Adezyon molekiilleri;

* Endotelyal Lokosit Adezyon Molekiilii (ELAM)
¢ Iniraseliiler Adezyon Molekilii (ICAM)

¢ Vaskiler Hiicre Adezyon Molekiiller (VCAM)
Antifenler ;

o Major histokompatibilite kompleks 2 (MHCII)
6- Redoxitite




ENDOTELDE DENGE

Dilatasyon

Blyume inhibisyonu
Antitrombotik
Anti-inflamatuar

Antioksidan
Konstruksiyon
Blylimenin artigl
- Protrombotik
Proinflamatuar
2S7C Pro-oksidan
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Endotel disfonksiyonu




Diabetes
Mellitus

2

Hypertension

[ /slipidemia
i Left
Ventricular

Hypertrophy
S-albumin _ Endothelial

Progenitor
Cells

j Homocysteine
Leucocytes j
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TelOmere
attrition

Plasmalogens
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Troponin-t
Hemoglobin
Nt-pro-BNP

Norepinephrine



RiISK FAKTORLERI

TLDL TBP Diabetes Smoking

-

Oxidative stress p

Endothelial dysfunction
and smooth-muscle activation

m A local mediators » Ttissue ACE, Ang Il

Endothelin PAI-1, platelet VCAM/ICAM Proteolysis Growth factors
catecholamines aggregation, cytokines inflammation cytokines
l tissue factor l l matrix

Vasoconstriction Thrombosis Inflammation Plaque rupture Vascular lesion
and remodeling
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KBH VE KV HASTALIK

m Klasik risk faktorleri

m KBH a 6zgu risk faktorleri
Vaskuler kalsifikasyon
Hiperhomosisteinemi
Anemi (LVH)

Oksidatif stres

Dislipidemi

Asimetrik dimetilarginin 1
Advanced glycation end products
inflamasyon (CRP 1)

Endotel disfonksiyonu

m Hipertansiyon
%50-%75
Kronik volum yuklenmesi
KronikRAAS aktivasyonu
Kronik SSS aktivasyonu

Oksidatif stres ve inflamasyon> endotel
disfonksiyonu

Vaskduler kalsifikasyon



Hipertansiyon

m Endotel ~

m Dama
m Dama

r duz kas fonksiyonu
r diz kas kitlesinde artis - ET-1

m Plazma ET-1 duzeyi HT'li hastalarda daha

yukse
m Bobre
saglik
yukse

K

K yetmezlikli ve HT'li hastalarda normal
llara gore plazma endotelin duzeyi daha

K saptanmistir.

Scichiri M, et al. JAMA, 1990
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Hipertansif kisir dongu
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KBH’ NIN PROGRESYONUNU ARTIRAN
FAKTORLER

m  Artmis RAAS aktivitesi
Glomeriiler hipertansiyon >
Fibrotik sture¢ aktivasyonu

m Hipoksi

Serbest radikal artisi
Tubuler epitel apoptosisi
Vaskuler kalsifikasyon

Artmis oksidatif stres
Advanced glycation end products

NO eksikligi
Sistemik hipertansiyon

Inflamasyon (hipoksi, fibrogenez, oksidatif stres)




ARTMIS KARDIYOVASKULER RISK

Renal endotelial disfonksiyon

Genetics
NO?

Genetics
NO?

Kardiyo
Vaskuler
Olaylar

@cepﬁmmy to renal injury

Sistemik endotelial disfonksiyon

ROS ADMA
Heys ROS
Heys
Traditional
INO risk factors
LNO
LEDHF

Renoprotective
therapeutic response

Microalbuminuria

g @m‘ insufficiency incl. ESRD
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ENDOTEL FONKSIYONUNU
ARASTIRMADA ........

m Klinik calismalari
m Hayvan calismalari

Evet, endotel fonksiyonunu
arastirmaya once bu minik
faremizden baslayalim?




Endotel fonksiyon gostergelers

m  Dolasimdaki belirtecleri m  NO’e bagli vazomotor
1 ‘m aktivitenin bazi fonksiyonel
5> VYWE Festle.r ile olcumu |
3 t-PA 1. :nvaz!v IforEnIetr te’ftl
2. Invaziv 6n kol testi:
4 PAH Pletismografi metodu
5. 1CAM-1 3. Non-invaziv koroner testi:
6. VCAM-1 ' '

P

on-invaziv ultrason metodu
(akima araclli
azodilatasyon): FMD
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Endotel disfonksiyonu

kardiyovaskuler olaylari ongorebilir

Neunteufl T, et al. Am J Cardiol, 2000

__1 Normal FMD (n=27)
Bozulmus FMD (n=46)

NS*

P =0/003
40 — 37%

Kardiyo
Vaskuler
Olaylar

(%)

0%

Angioplasty CABG MI



Endotel bagimli vazodilatasyon
FMD (Akim aracili vazodilatasyon)

m 1992'de Celermajer ve arkadaslari

m Brakiyal arter capi bazal olarak ol¢ulur ve daha sonra manson
sistolik degerin ustunde bir basingta sisirilir

m 3-5 dakika boyunca kol iskemik kalacak sekilde arteriyel akim

engellenmis ve olusan Iskemi sonucunda damarda vazodilatasyon
gelismektedir.

m Takiben vazodilatasyona uyum icin kisa sureli bir yuksek akim
donemi (reaktif hiperemi) olusur.

m Manset basinci indirildikten 60 saniye sonra brakiyal arter ¢api
tekrar Olculerek reaktif hiperemiye yanit olarak olusan FMD yuzde
olarak degerlendirilir:

m FMD = % hiperemik akim sonrasi ortalama cap - bazal cap/ Bazal

cap



Endotelden bagimsiz dilatasyon
NMD (Nitrogliserin aracili vazodilatasyon)

m Endotelden bagimsiz dilatasyon (NMD) olgumu
icinse, bazal bir olgum yapilmasinin ardindan
15 dakika sonra sublingual 400 ug glyceryl
trinitrate uygulanir ve 3 dakika sonra ikinci bir
olgum yapullir.

m NAD degeri ise ila¢g uygulanmasi sonrasi
bulunan ortalama captan bazal capin ¢ikariimasi
ve bunun bazal ¢capa bolunmesiyle % olarak
ifade edilmistir.



»
Nelere dikkat edelim?

m Damarda akim etkisiyle olusan yanitlari ortam
sicakligi, beslenme, ilacglar ve sempatik
uyaranlar gibi pek cok faktorden etkilendiginden
calisma, sessiz ve sicakligl kontrol altinda olan
bir ortamda yapllir.

m Hastalarin egzersizden kacinmis olmasina, son
4-6 saatte kafein, fazla yagli gidalar, C vitamini
gibi antioksidanlar almamasina dikkat
edilmelidir.
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Hipertansiyon-FMD




Hipertansiyon-FMD

Ferindapril Telmisartan Mifedipine Amlodipine Ateralol Hebivalol

Group Group Group Group Group Gmoup
Parameter in=28 in=24) in=28) in=248 in=29 in=22j
Gender, MF 1840 1811 1711 1741 18411 1711
Age, y 5111 500 52+ 11 538 530 538
Higher drug dose (%) 28 (100 25 (100) 18 (54) 19 (68) 22 (76) 22 (T49)
Divretic added (%) 723 Gi21) 27 311 10(34) Ti25)
Patients with BP <-140/80 mm Hg (%) 22 (7 22 (Th) 22 () 23 (82) 24 (83) 21 (T5)
-1 - I FMD
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Time after GTN administration (seconds) Ghiadoni L, et al. Hypertension,

2003


http://hyper.ahajournals.org/content/vol41/issue6/images/large/19FF1.jpeg
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FMD- SKB/DKB

m 155 HT'lu hasta
m 40 normotansif kontrol
m HT'lu hastalarda FMD ve NMD bozulmus
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FMD-OAB

m /0 yasindaki hipertansif hastalar

m /2 yasindaki saglikli kontrollerle
karsilastiriimis

IFMDI FMD ” OAB

@

Kimura Y, et al, Can J Cardiol, 1999
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NO, bir endojen antiaterosklerotik
molekul

m  NO'’in kardiyovaskuler sistem icin
koruyucu bir rolu vardir

1. Vaskuler kas hucresi proliferasyonunu
2. Platelet agregasyonunu

3. Monositlerin endotele adezyonunu inhibe
eder
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NO

m  Normal sartlar altinda, NO
endotelde, L-arjinini NO ve
sitrline ceviren NO sentaz
(NOS) enzimi tarafindan NOS
devamli bir sekilde uretilir.

L-arginine

Citrulline
_|_

|NO|
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ADMA ve NO

m NOS, endojen R
metilarjininler tarafindan PRMTT
iInhibe edilebilir ve
asimetrik dimetilarjinin Protein ¢ ADMA L-arginine
(ADMA), bu endojen iy
NOS inhibitorlerinin en @

onemlisi gibi pron
gorunmektedir. ADMA NOS
m ADMA, dogal olarak

ortaya cikan, plazmada Y

dolasan, idrar ile atilan Ayl i‘" oy Clrulin

ve doku ve hucrelerde Dinel L argine MMV -

.|.
bulunan bir amino asittir o, i
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ADMA ve kardiyovaskuler risk
faktorleri

Lin Circulation 2002
Yasuda Fur Heart 7 20006

Mivazaki Cirncunlotton 1999
Kiektein Circulation 2003

3 h'h}fazalu C&mu&:ﬂnu 1999
"'I Zoccali F Am Soc Mephrol 2002
: Furuki A#heroscleross X006

lschemic Aien of

Boeger Circulaiion 1997
Kiekitein F Am Soc Neplrol 1999

Paiva Metabolisas 2004 Yoo Atherosclerosis 2001

Boeger Circulaiion 1998
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HT-ADMA
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HT-ADMA

m 40 hipertansif hasta

Tomiyama H, et al., 2007, Am J Hypertens



Forearm Blood Flow

Jowrnal of the Amercan College of Cardiclogy
& 2005 by the Amerncan College of Cardiclogy Foundation
Published by Elsevier Inc.

Wol. 45, Moo 3, 2005
IS5 O735-109705/ 830000
Az VO L0 E5 jace 2005 04 040

Asymmetric Duncthvla.rglnlne, L.-Arginine, and
Endothelial Dysfunction in Essential Hypertension
Francesco Perticone, WID,* Angela Sciacqua, IWID,* Raffaecle Maio, WIID,* Maria Perticone, WMID.*

Renke MWlaas, MDD, Rainer H. Boger, VID, T Giuseppe Tripepi,

Carmine Xoccali, WD

Catanzare and Reggio Calabria, Iraly; and Hamburg-Eppendorf, Germarey

5TAT TECH,F Giorgio Sesti, MID*

800
. r = 0.587
T - P < 0.0001
%
£ 400 4
-
o
E =
ﬂ 1 Li 1

0.4 0.6 0.8
ADMA pmoliL

Hypertensives (n Normotensives p

= 36) (n=8) Value
Gender (males/females) 28/8 4/4 0.247
Age (yrs) 442+88 445+58 0.927
Body mass index (kg/m?) 27.2+28 26.2+4.0 0.404
Heart rate (beats/min) 745+8.5 75.8+11.2 0.714
Systolic BP (mm Hg) 155.9 £ 8.3 1244 £ 41 0.000
Diastolic BP (mm Hg) 93.1+7.3 69.1+4.8 0.000
Pulse pressure (mm Hg) 62.8+7.8 55.4+£6.0 0.016
Fasting glucose (mg/dl) 924 +8.4 904+ 125 0.581
Total cholesterol (mg/dl) 1946 +25.3 186.7 £29.0 0.444
LDL cholesterol (mg/dl) 126.4 £ 27.4 1211+ 314 0.632
HDL cholesterol (mg/dl) 48.0+ 104 46.0+8.3 0.614
Triglycerides (mg/dl) 100.6 + 21.9 98.1+354 0.797
Creatinine (mg/dl) 0.87 £0.10 0.83+0.11 0.312
EESZ((;’_‘ 61::,?)""_1 of 3.36+0.28 3.49%023 0.229
Vascular resistance (U) 33.2+43 26.3+25 0.000
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Role of Asymmmetrical Dimethylarginine in

Renal Microvascular Endothelial Dysfunction in
Chronic Renal Failure with Hypertension

Ken OKUBO., Koichi HAYASHI, Shu WAKINO, Hiroto MATSUID A
Eijn KUBOTA., Masanort HONDA . Hirtobunm TOKUY ANMA.
Tokunor:t YANMANOTO*, Fumihiko KAJITY A**_ and Takao SARTUITA

Hypertens Res 2005; 28: 181-189

Control CRF Control CRF
N 7 7 N T T
Body weight (kg) 122411 10.4£1.0% von Willebrand factor (%) 113£0.8  31.048.0*
MAP (mmHg) (conscious) 0613 11942%* PAI-1 (nmol/l) 352£127 84841907
HR (beats/min) (conscious) 11444 0518* Homocysteine (Umol/1) 6.8£04 122207
Hematocrit (%) 4912 30424 ADMA (umol/l) 1.50£0.08  2.6040.13**

antin: i
Serum creatinine (jmol ) 040227 1885420, CRE, chronic renal failure; PAL-1, plasminogen activator inhibi-

Total cholesterol (mmoll) 3252005 3.35£0.25 tor-1; ADMA, asymmetrical dimethylarginine. Data are
HDL~cholesterol (mmol]) 260£0.11 1771012 expressed as the meantSEM. *p<0.05 vs. controls. *¥p<0.01

Tl‘lgl}fc eride (I‘.I‘Jllll:ll. 1) 0.21£0.03 0.38+0.05* vs. controls, E1]5) =().0% vs. controls,
Creatinine clearance (ml'min) 31.3£1.5 13.240.8%
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Improving Proteinuria, Endothelial Functions

and Asymmetric Dimethylarginine Levels in
Chronic Kidney Disease: Ramipril versus Valsartan

a, f b

Mahmut llker Yilmaz Mutlu Saglam® Alper Sonmez® Kayser Caglar®
Erdinc Cakird ‘Yasemin Kurt? Tayfun Eyileten® Mustafa TasarP

Cengizhan Acikel® Yusuf Oguz® AbdulgaffarVural® Mujdat Yenicesu?
Blood Purification; 2007; 25(4):327-335

Patients (n = 66) Controls (n = 36) p*
Age, years 47 .1 6.2 49+ 54 0.846
BMI 2666 £ 2 33 2662 X 2.31 0.935
eGFR, ml/min/1.73 m? 4273+ 11.52 11183818 <0001
Triglyceride, mg/dl 116.26 + 25 .38 134 86 £ 16.00 0084
Total cholesterol, mg/dl 177.34 24,04 17005+ 36.69 0.498
LDL cholesterol, mg/dl 108.36 £ 22 .49 104,41+ 21.27 0.114
HDIL cholesterol, mg/dl 44 92 + 6 04 AF 72+ 471 0.227
ADMA, pumolsl 1.55 028 088X 0.13 =<0.001
SDMA, pumol/l 1l.64 D28 082+0.17 =<0.001
L-Arginine, punoldl Bl1.5+*88 94 179 <0001
L-Arginine/ ADNMA ratio 55.6*13.7 105. 8+ 16.7 <0001
hsCRP, mgofl 12.63 + 3.49 238 0.72 <0001
Systolic BP, mm Hg 153.15x 755 117.13x 13.77 <0.001
Diastolic BP, mum Hg 9295+ 318 8136222 <0001
FP, 1ng.-"d.l B7.69 x5 89 B7. 97 X455 0.794
Insulin, U ml 510X 1.05 455+ 0,93 0007
HOMA 1.10x0.23 098X 0.21 0013
Proteinuria, mg/day 1,483.33 + 38289 12234+ 18.35 <0001
NAILY, T 12.92 053 13,10 X 0.59 001X

FM D, 20

6.74 059

886X 1.31

<0001
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Improving Proteinuria, Endothelial Functions

and Asymmetric Dimethylarginine Levels in
Chronic Kidney Disease: Ramipril versus Valsartan

Mahmut llker Yilmaz
Erdinc Cakird
Cengizhan Acikel®

a, f

Yusuf Oguz?

Mutlu Saglam

b

Yasemin Kurt? Tayfun Eyileten?
Abdulgaffar Vural?®

Alper Sonmez*
Mustafa Tasar

b

Kayser Caglar®

Mujdat Yenicesu?®

Blood Purification; 2007; 25(4):327-335

Group 1

ACE inhibitor (ramipril)
n=32(1le M, 16 F), 5 mg/day

Group 11

AT II blocker (valsartan)
n=>3 (17 M, 17 F), 160 mg/day

baseline 3 months baseline 3 months

eGFR, ml/min/1.73 m? 4400+ 11.79 41.87 £ 11.67 3979+ 1151 3847+ 11.54
ADMA, pmol/] 1522024 1.13*0.18* 1.57 X031 1.17 X2 0.25%
SDMA, pmol/l 1.63x0.22 1.52%+0.24% l.ee X028 1.56 X 0.27*
L-Arginine, pumol/l SLLIFI0S 9I.5 £ B9F BIOXY5 B53EXI06
L-Arginine/ ADMA ratio 57.1+13.7 B3.8+22.7* 5431139 779 E258.1*%
hsCRP, mg/] 12,34+ 1.99 781 X2 24% 1290+ 4.49 717 £ 3.58%
SBP, mm Hg 15484+ 7 .84 131.87 £ 7.85*% 151.55X£7.02 13594+ 9.17*%
DEP, mm Hg 94.594+ 2.90 Bo.56+4.33% 91.41 *2.65 8847+ 3.13*%
FPG, mg/dl 84.75 X 5.80 69.43 * 6.49% 9047 X 4.46 7038 X 5.64%
Insulin, g Il/ml 520+ 1.11 4,13 £0.97* 5.01 & 1.00 4.55% 1. 49*
HOMA 108X0.24 071 x£0.19* 1.12+0.22 0.79 * 0.26*
Proteinuria, mg/day 1,485.31 £ 286.60 69734 +221.31* 1,481.47 £ 40998 957.64x 361.567
NI, % 1286042 1293 x0.52% 12.80 +0.52 13.00 £ 0.59*
FMD, % TO7E044 8.25X0.74% 0643 2055 767 E0.79*




Kielstein JT, et al. JASN 1999
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CONTROL PAOD ESRD ESRD +
atherosclerosis

Miyazaki H, et al. Circulation 1999

116 saglikh insan

IAD MA-CIM'I

Zoccali C, et al. Kidney Int 2002

Zoccali C, et al. JASN 2002

SDBY olan 225 hastada artmis plazma ADMA
Ortalama 33.4 aylik takip
120 major kardiyovaskuler olay ve toplam 83 6lim
ADMA ve yas

90 SDBY

IAD MA-CIM'II

Nijveldt RJ , et al. Clin Nutr 2003

Volkanen, et al. Lancet 2001

Yogun bakim unitesindeki hastalarda
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150 orta yas sigara icen
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FMD-ADMA iligkisi

e ——— T

ANMA B SADMA

WADMATY WADMA

. mmﬂﬂﬂwg P




_ I
Improving Proteinuria, Endothelial Functions

and Asymmetric Dimethylarginine Levels in
Chronic Kidney Disease: Ramipril versus Valsartan

a, f b

Alper Sonmez® Kayser Caglar®
b

Mahmut llker Yilmaz Mutlu Saglam
Erdinc Cakird Yasemin Kurt? Tayfun Eyileten® Mustafa Tasar

Cengizhan Acikel® Yusuf Oguz® AbdulgaffarVural® Mujdat Yenicesu?
Blood Purification; 2007; 25(4):327-335

100 1 Rami pril -I'!'IDP'I"L'!!. SDM:'!L
B Valcantan . pmol/l wmol/l
107 *”dm m_jﬂ Age, years NS NS
GER, ml/min/1.73 m? -0,379* -0.361*
1- B ore Serum albumin, g/dl NS NS
e fiam BMI NS NS
- 01011 hsCRP, mg/l (.532%* 0.270*
' HOMA NS NS
I L-Arginine, pmol/l -0.369* -0.305*
o1t MMM S S | LArginine/ADMA ratio _0.884% _0.541%
é g 23 % 3 = PE 0T %E Proteinuria, mg/day 0.823* (.553*
= 2 £k & E S= FMD, % -0.409** -0.370%
"peoss ¢ : NMD, % NS NS
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ADMA Levels Correlate with Proteinuria, Secondary
Amyloidosis, and Endothelial Dysfunction

Mahmut llker Yilmaz,*" Alper Sonmez, ¥ Mutlu Saglam,® Abkdul B, Qureshi,®

Juan Jesus Camrero, ¥ Kayser Caglar,* Tayfum Eyileten,® Erdinc Cakir ! Yusuf Oguz,*
Abkdulgaffar Wural,* Mujdat Yenicesu,” Bengt Lindhalm,t Peter Sterwinkel,T and
Jonas Axelsson™

J Am Soc Nephrol, 19:388, 2008

Heahhy, ape MNoxe- e harobie MNep hrotic-range Mephrobic-range Differernwes AMOWAS

amd sex- protemuria proemuria wnhowt  profemuria with hetuwesn

aeadhe hoed any o oz amyoddosis the hvo

comirols e haroiar

(=3.5 g/dax) (=35 glday) = 3.5 giday) groups’

| (= S0} (n=43} (=32} (n="3%} LT )
Chniral p aranwsters
eZFE (mlindmd 1.75 m) 105+4 102+ 9 = R 57 M= H:
Proteiroaria [zdd ay] 0.1+005 2.5+08 49+1 .5 5512 s =0.001
M edabolicr narlers
Total Chaolesteral (mzsd1) 179+1R 205+27 2RSS 281+55 M= =0.001
Trglycerndes [mzfdl) 122024-155) 134 [72-527 214 1151-243) 215 [128-285) HE =0.001
LDL Cholesteral (rmzidl) 112+14 112415 158+27 15=+20 M= =0.001
Sermamalburon (z5d1) 4.1+0.35 4.1+04 3.1+0.5 S.0e04 M= =0.001
Inflannation amd gheose homeosstasis
I]:ECRP [zl 2502 11 5+2 8 14 5+2 5 145+5 4 HE =0.001
HOMIA 12(0=221) 21071.14.3) 2211.1-5.3) Z001.0-7.4) =0001 =0.001
‘Endothelial function and methylarginines |
FMD [ BER+]l 2 7105 a6+0.5 S.E2+£07 =0001 =0.001
IL—.-!:!;:tgi'tﬁIlE [p rclr 1) =TT | = TR E S PE 157 PRL1+7 S M= ooz
L-fr=immesa DRI A 102 [ 70-232) Al [da-50] F3215-5A) 22 115-31) 0027 =0.001
AL S TRLA rabo 12+05 075+0.11 0.52+0.15 0.9=0.07 =000l =0.001
DM [pmolT] 0= (051 3] 22101 224 321018415 45 (32-55] =0001 =0.001
ATRL (pmeld) 02 (051 .2 1A01.1-1.5) 5001944 42 (3 1-500 =000l =0.001
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ADMA Levels Correlate with Proteinuria, Secondary
Amyloidosis, and Endothelial Dysfunction

Mahmut llker Yilmaz,*" Alper Sonmez, ¥ Mutlu Saglam,® Abkdul B, Qureshi,®
Juan Jesus Camrero, ¥ Kayser Caglar,* Tayfum Eyileten,® Erdinc Cakir ! Yusuf Oguz,*
Abkdulgaffar Wural,* Mujdat Yenicesu,” Bengt Lindhalm,t Peter Sterwinkel,T and

Jonas Axslsson™

J Am Soc Nephrol, 19:388, 2008

A B
3 9 7 _l_ 8.5
= 454 p=<0.001 = 5
O —

E 4 4 O 4.5
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- - 3.9
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0 2& 7 E 2.5
= o T @D o

15 4 = 1.5
1 %l 1
'5 Hon-nephrotic Hephroticrange Hephroticrange 2]
Control Proteimumria protenuria protenuria
writhh GH writh GH with SA
C iy D .
10 4 T p=<0.001 5
. =3
=N T o ¢
E T = .
T
B 1 — 2
g 1 - - 1
4 - - - 0
Control Hon-nephrotic Hephroticrange Hephroticrange

Proteinuria
writh GH

protenuria
writh GH

protemnuria
with SA

p<0.001

%
——

Control Hon-nephrotic Hephroticrange Hephroticranoge
Proteimumria protemnuria protenuria
with GH writhe GH writh SA
p<0.001

1

1

E—

Hon-nephrotic Hephroticrange Hephrotic-range
Proteimria protemnuria protemnuria
writh GH writhh GH with SAa

Control



| CLINICAL RESEARCH | wwwjosn.crg

ADMA Levels Correlate with Proteinuria, Secondary
Amyloidosis, and Endothelial Dysfunction
Mahmut llker Yilmaz,*" Alper Sonmez, ¥ Mutlu Saglam,® Abkdul B, Qureshi,®

Juan Jesus Camrero, ¥ Kayser Caglar,* Tayfum Eyileten,® Erdinc Cakir ! Yusuf Oguz,*
Abkdulgaffar Wural,* Mujdat Yenicesu,” Bengt Lindhalm,t Peter Sterwinkel,T and
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A) FMD%. The mitiad model incluaed sex (e vs fomale) high age (=33 years), high
proteiuria (=25 glday, yesmo) high serum albumain (=3 .5 gidl) nigh i CRF (= 10mg/l) hign
HOMA (= 2 1) hightotd cholesterol (=200 mgidl), nigh triglycerides (=100 mgidl) high
SDMA (=316 pmolil) and high ADMA (=276 pimold)

Fstimte  Stadarderror  Partial 1 p value

Intercept I3 012 [1L000]
ADMA (umwoll) (=2.76 pmael1) -1.60 0.16 0.4 0.0002
Serum albumin, =35 gidl 144 0.15 0.2 000H

HOMA (11} 135 0.13 0.10 001
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The Determinants of Endothelial Dysfunction in CKD: Oxidative

Stress and Asymmetric Dimethylarginine

Mahmut llker Yilmaz, MD, Mutlu Saglam, MDD, Kayser Caglar, MD, Erdinc Cakir, MD,
Alpar Sonmez, MD, Taner Ozgurtas, MD, Ahmet Aydin, MD, Tayfun Eyileten, MDD,
Omer Ozcan, MD, Cengizhan Acikel, MDD, Mustafa Tasar, MD, Gultekin Genctoy, MD,
K.emal Erbil, MD, Abdulgaffar Vural, ML, and Carmine Zoccali, MD

Am J Kidney Dis. 2006 Jan;47(1):42-50.
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\_._,- Endotel dlusfo_nkswonu hlpertan5|y'or:1 ve'kronlk
:  bobrek hastalig: gibi kronik hastahklarda ki
Jr, mortalite ve morbidite ile yakindan iligkilidir.

= Endotel fonksiyonunu olgcmede bir cok metod
’svardir.
g,- Bu metodlardan serumda ADMA olcumu ile

' fonksiyonel testlerden biri olan FMD uygun

olcumler olarak kullanilabilir.

- ey 5| || || |

P e e R WY e

Rt T TR TGN & TR R



	HİPERTANSİF HASTALARDA ENDOTEL DİSFONKSİYONUNU NASIL ARAŞTIRALIM?
	EN BÜYÜK ENDOKRİN ORGANDIR
	ENDOTEL
	Endotel disfonksiyonu
	KBH VE KV HASTALIK
	Hipertansiyon
	Hipertansif kısır döngü
	KBH’ NIN PROGRESYONUNU ARTIRAN FAKTÖRLER
	ENDOTEL FONKSİYONUNU ARAŞTIRMADA ……..
	Endotel fonksiyon göstergeleri
	Endotel disfonksiyonu kardiyovasküler olayları öngörebilir
	      Endotel bağımlı vazodilatasyon �FMD (Akım aracılı vazodilatasyon)�
	Endotelden bağımsız dilatasyon�NMD (Nitrogliserin aracılı vazodilatasyon)�
	Nelere dikkat edelim?
	Hipertansiyon-FMD
	Hipertansiyon-FMD
	FMD- SKB/DKB
	FMD-OAB
	NO, bir endojen antiaterosklerotik molekül 
	NO
	ADMA ve NO
	ADMA ve kardiyovasküler risk faktörleri
	HT-ADMA
	HT-ADMA
	HT-ADMA
	FMD-ADMA ilişkisi

