EMINEAA TQN ENDOCAN, ANGIOPOIETIN-2 KAI
HIF-1A ZE AZOENEIZ ME AYTOzQMIKH EMIKPATOYzZA
NMOAYKYZTIKH NOZO TQN NE®PQN KAI ATIA®OPETIKA

ENMINMNEAA NE®OPIKHZ AEITOYPIIAZ
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Autocwpikn EnikpaTtouca NMoAukuoTtik NOGoC Twv
Neppwv (AENKN)

1/400 - 1/1000 yeVVAOEIG

100% yeveTikn digiocduon

ETepoyevela oTnv ekdNAwon TnG vOoou

MeTaAGEN:
« PKD1 oTo 16p13.3 nou kwdikonolsi Tnv PC1 (85-95%)
« PKD2 010 4921 nou kwdikonolei Tnv PC2 (10-15%)

O1 PC1 kai PC2 eival diapepBpavikEG NPWTEIVEC:

Neppoi: eniBnAiaka cwAnvapiaka kUTTapa (kpoooouc, NAQCUIKN HEWBPAvN,

KUTTAPIKEC OUVOETEIC, KEVTPOOWMATIA, HITWTIKNA ATPAKTOC)
Kapdia, aopTr kal YeyaAa ayyeia
Mikpa Ayyeia: evdoBnAio, vascular smooth muscle cells (VSMCs)

O1 PC1 kal PC2 GUUWETEXOUV OTNV KUTTAPIKN opolooTacdia Tou Caz*

» Torres VA, Harris PC. In: Floege J, Johnson RJ, Feehally J, eds. Comprehensive Clinical Nephrology. Elsevier; 2010.
» lgarashi P, Somlo S. J Am Soc Nephrol 2002; 13: 2384-2398.




H oyeon |.|a'ra§u AY, QOUPPETPNG 6lpeeu)\apywlvr|g (ADMA),
uovo&euélou TOU aCmTou (NO) ka1 OEEIOWTIKOU Stress aTouC
aoBeveic pe AENKN

Author Year MNo.  Control group Renal function ) ADMA levels NO levels or Oxidative
NO dependent  stress
vasodilation

Kielstein ef al. 2002 [103] 20 HC Different stages NT&HT | Not assessed MNot assessed
Wang et al. 2008 [104] 27 HC Normal NT T l 1
Kocyigit et al. 2013 [105] 91 ADPED with lower UrA  Preserved NT Lower UrA: | |FMD | indirectly
Higher UrA: T | |EMD
Raptis ef al. 2013 [106] 72 Preserved renal function  Preserved NT&HT | Not assessed” 1
Modestly impaired 11 ]
Klawitter et al. 2014 [107] 110  HC Moderate HT I Not assessed” |

Impaired ] 11

HC, healthy controls; UrA, uric acid; N'T, normotensive; HT, hypertensive; FMI, flow-mediated vasodilation.

“Indirectly: homocysteine levels.
t'Im‘hn:ct]j.': homocysteine, methionine, S-adenoyl-homocysteine levels,

» Raptis V, Georgianos PIl, Sarafdis PA et al. Kidney Blood Press Res 2013; 38: 72—-82
» Raptis V, Loutradis C, Sarafidis PA. Nephrol Dial Transplant 2018; epub ahead of print




H unoBean Tou dINAOU pOAOU TwV NABOAOYIKWV
noAukucoTivwv atnv AENKN

MNormal vessel

Normal kidney Polycystin-1 Polycystin-2 I
H Iumh
% x

+  Reduction of normal polyeystin proteins
+ Intracellular Ca®* redistribution

A mhahﬂ

- Whnt, Tyrosine kinase and mTOR
pathway activation l antioxidant T ADMA

environ mental. or \
other signals

| toxidative l NOs
| stress

Cyst formation

Polycystic kidney Chronic vasoconstriction  Adverse vascular remodeling

Raptis V, Loutradis C, Sarafidis PA. Nephrol Dial Transplant 2018; epub ahead of print




Neo-ayyeioyevveon atnv AEMKN (1)
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Bello-Reuss E, Holubec K, Rajaraman S. Kidney Int 2001; 60: 37-45
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Presentation Notes


Vascular endothelial growth factor (VEGF), originally known as vascular permeability factor (VPF),[1] is a signal protein produced by cells that stimulates the formation of blood vessels. To be specific, VEGF is a sub-family of growth factors, the platelet-derived growth factor family of cystine-knot growth factors. They are important signaling proteins involved in both vasculogenesis (the de novo formation of the embryonic circulatory system) and angiogenesis (the growth of blood vessels from pre-existing vasculature).

BACKGROUND: Autosomal-dominant polycystic kidney disease (ADPKD) is a genetic disorder that is responsible for approximately 10% of all cases of end-stage renal disease (ESRD). It is characterized by the formation of epithelial cell cysts, an increase in the extracellullar matrix, and vascular alterations believed to be the result of compression by the cysts. Our recent observations demonstrated a rich vascular network on the surface of the cysts, and thus, we postulated that angiogenesis could be a factor in the progression of ADPKD. METHODS: Kidneys removed from patients with ADPKD were studied using (1) angiographs, (2) immunostaining [factor VIII-related antigen, vascular endothelial growth factor (VEGF), VEGF receptors 1 and 2 (VEGFR-1 and VEGFR-2), metalloproteinase-2 (MMP-2), and integrin alphavbeta3], and (3) Western blot analysis and enzyme-linked immunosorbent assay. The expression of VEGF165 in ADPKD cells in culture was determined. RESULTS: There was (1) an extensive capillary network in the cyst wall of ADPKD kidneys, (2) morphological evidence of vascular malformations, (3) expression of VEGF165 in cyst cells of VEGFR-2 in endothelial cells and an absence of VEGFR-1 in endothelial cells, (4) secretion of VEGF165 by ADPKD cyst cells in culture, and (5) coexpression of matrix MMP-2 and integrin alphavbeta3 in vessels from ADPKD. CONCLUSIONS: There is angiogenesis in ADPKD. This process may be necessary for cyst cells to grow and may be responsible for increased vascular permeability facilitating fluid secretion into the cysts. Neovascularization may result in the formation of aneurysms responsible for the renal bleeding in this disease.

(B) VEGF165 in pg/mg protein in the conditioned medium of ADPKD cyst cells cultured in 20% or 5% O2 for 8 or 72 hours (Methods section). The release of VEGF165 increased after incubation in low oxygen for 72 hours. Symbols are: () ADPKD, 20% O2 for 8 hours; () ADPKD, 5% O2 for 8hours; ( ) ADPKD, 20% O2 for 72 hours; ( ) ADPKD 5% O2 for72 hours; ( ) MCF/7, 20% O2 for 8 hours; ( ) MCF/7, 5% O2 for 8hours. *P  0.014, N  6.


Neo-ayyeioyevveon atnv AEMKN (2)

P=0.012 =71

<50th 50-75th
percentile percentile

VEGF



Presenter
Presentation Notes
Renal cysts, pain, and hematuria are common presentations of autosomal dominant polycystic kidney disease (ADPKD) in children. Renal function, however, is typically preserved in these patients despite increased renal volume. Since angiogenesis has been implicated in promotion of renal cyst growth in ADPKD, we measured the serum level of various angiogenic factors and early renal structural changes and cardiovascular parameters in 71 patients with ADPKD, with a mean age of 16 years. Renal structure and left ventricular mass index were measured by magnetic resonance imaging or by echocardiogram. Renal function was assessed by creatinine clearance and urinary protein excretion. Serum growth factor levels were measured by enzyme-linked immunosorbent assay. Because of skewed distributions, the various parameters are reported as log(10). Serum log(10) vascular endothelial growth factor was positively correlated with renal and cardiac structure, but negatively with creatinine clearance. Serum angiopoietin 1 levels significantly correlated with structural change in both the kidney and the heart and with urinary protein. Thus, the correlation between angiogenic growth factors with both renal and cardiac disease severity is compatible with a possible role for angiogenesis in the early progression of disease in ADPKD.


2KonocC

2KOMOC TNC MEAETNC €ival va €PEUVNOEL, YIA NpwTn Gopa
ot avBpwnouc, Ta enineda VveOTEPWV PIOdEIKTWV
evdoBnAIaKNC AeIToupyiac, ayyelioyeveonc kal unogiac, oe
acBeveic e AEMKN kar diapopeTika €nineda VEPPIKNG
AgIToupyiac.




AoBeveic kai MeBodoi 1

MeAETN aoBevwyv - papTUpwWV PE oTABUION Yia PUAO Kal nAikia
AcBeveic anod 2 EI veppoAloyiag otn B. EAMGOa
Kpitnpia eniAoync:
« Aidyvwon AENKN (unepnxoypa@ika Kpirnpia kai BeTIkO oik. I0Topiko)
« 18-65 xpovwv
e JUYKATAOEON GUUPETOXNG
KpITripia anokAEIopoU:
« XNN ZTadiwv 4-5
Evepyd 1 xpovio AOIWOEC vOona
Oepaneia Pe avaoToAeic TIC KUkAoOEUyevaonc n availoya Tng Vit E
EninAokr) oxeTI{OPEVN ME TIC KUOTEIG TOUG TEAEUTAIOUG 3 MNVEG
OEM, aoTtadbnc otndayxn i AEE Touc TeAeuTaioug 3 WUNVEC
KAIVIKEC | napakAIVIKEG evOEIEEIC NEPIPEPIKNG ayyelonabeiag
Kapdiakn avenapkeia (NYHA 3-4)




AaBeveic kai MeBodol (2)

« 52 aobeveic pye AEMKN gupnepIAngBnKav oTn JEAETN
« OpadeC TNG HEAETNG:
« Ouada A: 26 acbBeveic pe AEMKN kal emdeivwpevn veppikn Asitoupyia (eGFR
<70ml/min/1.73m?)

Ouada B: 26 aoBeveic pue AEMKN kar diatnpnuevn veppikn Asiroupyia (eGFR
>70ml/min/1.73m?2)

e Opada I: 26 PAPTUPEC XWPIC ITTOPIKO VEPPIKNC VOOOU

« BiodeikTeC opoU:

» endocan (endothelial cell-specific molecule-1)

s [IPWTEOYAUKGVIN TV EVOOBNAIGKWY KUTTAPWYV, apdyeTal ws andvinorn O KUTTAPOKIVEC Kal OXETICETAl
LE evooBnAiakri duogAsimoupyia

* hypoxia-induced-factor-1a (HIF-1a)

s PUBUIOTTIC TNC KUTTAPIKIIG arndvnong oTnv Uno&ia EVEpyornoivTac Tnv UETaypapri noiAwv yovidiwv
10U 11p0dyouV TNV ayyeloyeEVEDT) kal TOV KUTTAPIKO Bdvaro

e angiopoietin-2
s KUTTApPOKIVN riou Opa ora VSMCs kai rpodyel TnV veoayyeIoyEVVEDT)

» Lassalle P, et al. J Biol Chem 1996; 271: 20458-20464
» Maisonpierre PC, Suri C, Jones PF, et al. Science 1997; 277: 55-60
* Wang GL, et al. Proc Natl Acad Sci USA 1995; 92: 5510-5514




| ] | ] | ]
Baoika xapakTnpioTika agbevwv
ASTRE A
N ] 26 26 26 -

HMikia (ETn)
$®oAo
Avdpzc,

n (%)

MNuvaikeg, n (%
Lwuanko Bapog (kg)
Anparokpitng (%)
Aypoopmpivn (g/dl)
Qupia opou (mgldl)
Kpeanivivr opou (mg/dl)
eGFR (mlimin/1.73m?)
AMBoupivnoupwyv 24dwpou (mglda

OQupiki ofl

(mgldl)

ADMA (pmol/l)
lovopika AY, n (%)

HMxia dia

wong mc AY, n (%

Mopougia aiparoupiac, n (%)
HMikia epeavionc aiparoupiac (ETn
Mapovaia Aeukwparaupiac, n (%
Karmmvioua, n (%)

loTopikd oupohoipwéng, n (%

SBP (mmHg)

DBP (mmHg

ApiBpoc avni-AY papudkwy, n (%
ACEls, n (%)

ARBs, n (%
CCBs, n (%

B-blockers, n (%)
Erariveg, n (%)

44,0£121

13 (50,0%)
13 (50,0%)
73,013,7

40,3+3,0
13,3:1.0
68,94219
1,8+0.5
51,7£5,0
340,5:56,6
6,7:0,8
16807

17 (65,4%)
32.9+11,3
17 (65.4%)

31,2499

19 (73.1%)

15 (57,7%)
12 /26
135,2+7,3

80,4102

27417

15 (57.7%)

13 (50.0%)
2(7.7%)

15 (57.7%)

11 (42,3%)

43,0:11,2

13 (50,0%)
13 (50,0%)
80,8:171
40,1+2,2
13,2:0,7
42,9+182
1,1x04
89,56+:13,1
145,0+57,2
6,0:08
1,26:0,7
20 (76,9%)
354+9.0
18 (69,2%)
35,0+£10,2
8 (30,8%)
13 (50,0%)
13/26
132,0£7,1
83,354
14411
10 (38,4%)
7 (26,9%)
0 (0,0%)
11 (42,3%)
6 (23,1%)

43,5£11,2

13 (50,0%)

13 (50,0%)

69,5:12,0
384:20
12.9+1.0
32, 7T+8.T
1,0+0,3
90,8+10,1
15,4+11,0
58:05
0,51+0,2
13 (50,0%)
41,9+13.8
0(0,0%)
2(7.7%)
13 (50,0%)
9/26
129,847 .8
79.0£7.1
06402
5(19.2%)
4 (15.4%)
1(3,8%)
5(19.2%)
3(11,5%)

0,962
1,000

0,019
0,016
0,388
<0,001
<{1,001
<0,001
<{1,001
<0,001
<{1,001
0,154
0,098
<0,001
0,270
0,087
0,814
0,266
0,036
0,145
<0,001
0.157
0,370
0474
0,091

0,344




Enineda Tou Endocan GTIC OPAdEC TNG MEAETNG

P<0.001
6.86

Endocan (ng/ml)
£ (o)} oo

(%]
L

o
L

ADPKD with ADPKD with Controls
impaired renal  preserved renal
function function

Endocan (ESM1) (ng/ml) 7.17+0.43 6.86+0.59 0.017 4.83+0.69 <0.001 <0.001

*SUyKpIon LETAEU aoBevav pe AETIKN kar ennpeauevn veppikri Asiroupyia vs. AETIKN kai diatnpnuevn VeQpikii Asitoupyia, **Suykpion LETaiU aoBevav e AETTKN kar
ENNPEACLEVN VEPPIKI) AeToupyia vs. MApTupes, 1 SUykpion LETAEU acBevav e AETIKN kai Siatnpnuevn veppikri Aeiroupyia vs. MapTupec




Enineda Tou HIF-1a oTIC OpNAdEC TNC HEAETNC

P<0.001

HIF-1a (pg/ml)
= =
o un
o o

N
o

ADPKD with ADPKD with Controls
impaired renal preserved renal
function function

Nopaperpos | OuidaA | Ouisas Méprupes
e 2 2
HIF1a (pg/ml) 163.68£37.84 136.84+4210 0019 70.20:17.49  <0.001  <0.001

*Juykpion peTalu aoBevwv e AETTKN kar ennpeauievn veppikri Asitoupyia vs. AETTKN kar d1atnpnievn veppikii Asiroupyia, ** SUykpion LETaéu aoBevwv e AETIKN kar
ENNPEACUEVN VePpPIKI} AeiToupyia vs. MdpTupes, 1 Suykpion peTaéu acBevav e AETIKN kar Siatnpnuevn veppikrj Aeiroupyia vs. MdpTupec




Enineda Tn¢ Angiopoeitin-2 GTIC OPAGEC TNG HEAETNG

P<0.001

9,595.43

1,069.26

Angiopoeitin-2 (pg/ml)

ADPKD with ADPKD with Controls
impaired renal preserved renal
function function

Neperpos Ouiza A ouiza 8 maprupes
Sl A | 5,595.43+3,390.72  3,854.41+3,014.30  0.018 1,069.26+427.88  <0.001 <0.001

*ZUykpion pETalu aoBevwv e AETIKN kai ennpeaiievn veppikri Asiroupyia vs. AETTKN kar O1aTnpnievn VEQPIKI} AsiToupyia, ** SUykpion LETa&u aoBevwv e AETIKN kar
ENNPEAOUEV VEPPIKI} AsIToUpYia vs. MdpTupeg, T SUykpion LETAEU aoBevwv e AETTKN kai O1atnpnuevn Veppikr Asiroupyia vs. MdpTupec




2ZUOYETIONC Tou ADMA pe endocan, angiopoietin-2
kal HIF-1a agToug acBeveic pe AENKN (n=52)

r=0,908, P<0,001 ‘1 r=0,983, P<0,001 1 r=0,998, P<0,001




ZUayETIonC Tou eGFR pe endocan, angiopoietin-2
kal HIF-1a aToug acBeveic pe AENKN (n=52)

r=-0,258, r=-0.468,P<0.001 .. r=-0,465, P=0,001
P<0,001 0o 88 0o, 0°¢




Zupnepacuara

O1 aobeveic pe AEMKN, aveEaptnta and Tn VEPPIKN TOUuC AsiToupyia,
epgpavifouv uwnAoTepa enineda deikTwv £vooONAIaKNG BUCAEITOUpYiac, unogiag
Kal AYYEIOYEVEDNC O€ OUYKPION WE TOUC HAPTUPEC.

Ta enineda Twv endocan, angiopoetin-2 kalr HIF-1a gugavifouv NoAuU 1oXupn

OeTIKr OUOXETION PE Ta enineda Tou ADMA.

Ta enineda Twv endocan, angiopoetin-2 kar HIF-1a eugpavifouv PETPIa

apvnTIKnN CUOXETION ME Ta enineda Tou eGFR

Ta avwTEPW oUVNYopoUV UNEP:
e 1) TNC €UPAvIoNC TV aAAaywv OTn PIKPOKUKAOQpOpia and Ta npwTa oTadia Tng
AETTKN

e 2) TG MBavoTNTAC AUTEC oI aANaYEC va anoTeAoUV TNV aITia Kal Oxl TO anoTEAECHA

e€ENIENC TNC vOooU Kal TNG YEiwong Tou eGFR.
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