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ANALKOIIHLH 

LUV()QO~O Alport XaL N6ao~
 

TY]~ AEJtT~~ LJtELQa~aTLX~~ BaaLX~~ ME~BQaVll~
 

L.ll. Zcivor;, fA. Lux£AAug(ov 

NECpgoAoylxo T~ij~u f.N. "llunuy£wgy(ov", 8wauAov(xll 

To aUvOQOIlO Alport (LA) ELVaL XAllQOVOIlLX~ vo
oos; nou OCjlELAE'WL OE IlLa nOLXLALa ll£'tanU~EWV 'tWV 
yovLOLaXWV 'tonwv nou XWOLXOnOLOUV ns; nQW'tdVES; 
LOU xonayovou wnou IV. To xonayovo aULo ElVaL 

~aOLxo ouOLanxo 'twv ~aOLxwv IlEIl~Qavwv 'tou VE
CjlQLXOU OnELQullaLOS; XaL LOU oQYuvou LOU Corti, xa
BwS; XaL OQLOllfVWV ~aOLxwv IlEIl~Qavwv 'tOU OCjlBaA
Ilou. To ano'tfA£Olla 'twv ~lELanU~EWV aULwv ELVaL l] 
naQaywytl naBoAoyLxwv nQw'tE"lvwv, OL onoLES; aOu

vaLOuv va OXl]llaLLOOUV AEL'tOUQYLXU 1l0QLa xonayo
YOU. H xAl]QOVOIll]OY] LOU LAyLVELaL O'tY]v nAELOVOLl]
'ta 'tWV nEQlJtLWOEWV IlE LOV CjlUAOaUVOELO wno, EVW 
OLLS; unOAOLnES; ~lE LOV aULoowllanxo unOAELnOIlEVO 
wno. To LA ELVaL OUXVO'tEQO OLa uQQEva uLOlla, 0
nou XaL l] OLaOQOIl~LOU ELVaL ~aQu'tEQl] OE 0XfOl] IlE 
'ta B~A£a. OL VECjlQLXfS; EXOl]AWOELS; LOU LA ELVaL l] 

aLllaLOuQLa, l] E~EAWOOIlEVl]vECjlQLnOa IlE AEuxwlla-

To aUvOQOIlO Alport (LA) ELVaL IlLa xAl]QOVOIlL
xtl, yEvLxEUllfVl] OLaLaQaXtl 'twv ~aOLxwv IlEIl~Qavwv 

(BM), nou xaQax'tl]Q!tE'taL ano aLllaLouQLa, E~EAW
OOIlEVl] VECjlQLnOa IlE AEUXWllaLOuQLa, fXJtLWoy] 'tl]S; 
VECjlQlX~S; AELLOuQYLas;, vEuQoaLoBl]'tl]QLax~ ~aQl]xo

Ta, XaL oCjlBaAIlLXfS; avwllaAlES;. H CjlUOLXtl LOLoQLa 'tl]S; 
vooou OLaCjlfQfl OLa &tio CjlUAa, IlE 'ta UQQEva uLOlla 
va nQOO~UnOVLaL~aQU'tEQaano 'ta B~A£a. KnQw
'tl] nEQLYQaCjl~ nEQLJtLWOEWS; OLxoyEvouS; aLllaLOUQL
as; fyWE anoLOv Guthrie 'to 1902\ EVW OE follow-up 

IlEA£'tES; Ll]S; LOLas; OLxoYfVELas; nEQLYQUCjll]XE 0 nQoo
OEunxos; xaQax't~Qas; 'tl]S; vECjlQonu8flas;, l] ouoXfn
o~ 'tllS; llE 'tl] ~aQl]xoTa, XaL II ~aQu'tEQl] nQoyvwol] 
OLOUS; UQQEVES; a08EvELS;2.3. Tl]v OExaE'tLa LOU 1970, 

aQXELfS; EQEuvllnxfS; 0IlUOES; XQl]OLIlOnOLl]oav 'to l]
AEX'tQOVLXO IlLxQooxomo yLa va ~lEAE~OOUVns; unEQ
IlLxQooxomxfS; anOLWOflS; ons; OnELQallanxfS; BM 
(LBM), nou ~'tav l] nQw'taQXLx~VECjlQLX~ aAAOLwOl]4. 
ME IlLa OELQu EQyaOLwv XaLU 'tl]v OEXaE'tLa LOU 1980 
anOOElx8l]XE OLL'tO LA ELVat XAl]QOVOIlLxtl vooos; JtOU 

'tOUQLa, Xat l] nQooOEULLXtl fxm:Woy] Ll]S; VECjlQLX~S; AEL

LOuQYLas; IlE 'tEALXtl XaLUAl]~ll OE XQovLa VECjlQLXtl a
VEltuQxELa'tEALxoU OLaOLou. LE fvav aQL81l0 a08E
vwv MQaLl]QOUVLaL XaL E~WVECjlQLXfS; EXOl]AWOELS;, 0
nws; vEuQoaL08l]'tl]QLax~ ~aQllxoTa, oCjl8aAIlLXfS; a
VW~LaAlES;, Xat onavLo'tEQa AELOIlUWIlU'tWOl] XaL at
llaLOAoYLXfS; OLaLaQaXfs;. H OlUyVWOl] 'tou LA Ilnal
VEL IlE 'tll ~0~8ELa VECjlQLXtlS; ~Lo'\JLas;, OLl]V onoLa l] 
E~f'taOY] IlE l]AEX'tQOVLXO IlLxQooxomo Xat ELOLXO avo

oOCjl8oQLOil0 OLVEL xaQaxLl]QLOLLXU EUQ~l!aLa. To LA 
nQfnEL va OLaCjloQoOLayvwOLEL ano 'tl]v xaAo~Bl] OL

XOYEV~ atllaLOuQLa, tl vooo 'tl]S; AEJtL~S; OnELQallan
xtlS; ~aOLx~s; IlEIl~QUVl]S;, l] onOLa xAl]QoVOIlEL'taL IlE 

LOV aULoowllanxo EmxQaLOUVLa'tuno XaL EIlCjlavL
~EL UQLOLl] nQoyvwol]. 
hrnoxQaTEla 2002, 6 (1): 16-30 

aCjloQu ns; BM, Xat mo ELOLXU LO xOAAayovo wnou 
IV5,6. 

KOAAUy6vo tU3tOU IV 

rov{{Jla Xal II(!lJ)TEtvE~ 

OL BM OUV'tL8EV'tat ano OLUCjlOQES; yAuxonQw'td
VES; nou EXXQLVOVLat ano 'ta EVOo8l]ALaxU Xat 'ta Em
Bl]ALaXU xunaQa Xat ELVaL l!ELa~U UAAWV LO XOAAa
yovo IV, l] AaIlLVLVl], LO VlOOyOVO (EVLax'tLvl]) Xat 8EL
"lx~ l]naguvl]. To xonayovo IV ano'tEAEL OLl]V nQay
Ilanxo'tl]'ta IlLa OLxoYfVELa nQw'tc'lvWV, nou ano'tE
AOUV'tat OAES; ano f~L LOOIlEQELS; nOAUnEJtLLOLXfS; aAu
aLOES;, tl unoIlOVUOES;, nou oull~6A!toV'tata1(IV) fWS; 
a6(IV) Xat EIlCjlav!toVLat OE OLaCjlOQEnxous; ouvOua
0IlOUS; OLOUS; OLUCjlOQOUS; wnous; xonayovou IV. 

OL uno~LOvuOES; aULfS; EIlCjlav!touv U'\Jl]A~ OUyyf
VELa IlE'ta~u 'tOUS;, Xat fXOUV XOLVU OO~lLXU xaQax'tl]
gLOLLXU OE o,n aCjloQu OLl]V anl]AOUXLa 'tWV allLvo
~£WV nou ns; anaQ't!touv. 'E'tOL XU8E unOllovuOa a
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JtOL£A£L1:aL aJto Eva xOnayovLX01:[l~[W, [l11XOUe; Jt£
QLJtOU 1400 allLvo~EWV, XaL aJto Mo [lll-xoAAayovL
xa (NC) 1:[l~[lma, Eva ow xaQI30~u1:£ALXO aXQo 
(NCl) ll£ [l~XOe; 230 a[lLVO~Ea, XaL Eva 01:0 a[lLVOL£
ALxo aXQo (NC2) wu JtoAuJt£JtnOLou, [l£ [l~XOe; 20 
a[lLVO~Ea5. 

AvaMywe;wu nJJtou, xa8£ [lOQLO xonayovou IV 
aJtOL£A£LmL aJto Mo ~ 1:Q£Le; a uJto[lovaO£e;. H ouv
OWll1:WV uJto[lovaOwv [l£1:a~u wue; y(v£1:aL XUQLWe; 
[lEOW anllAmLOQao£wv uJtoAEL[l[la1:wv wu NCl1:[l~
wHOe; ow xaQBo~m£ALxo1:0Ue; aXQo. H JtaQouoLa 
OQLO[lEvu)V a[lLVo~EWV mll oUv8wll wu NCl1:lt~[la
we; xa80QLSEL XaL 1:0Ue; oovOuao[lOUe; 1:WV uJto[lova
OWv ma OLacpoQa £lOll xonayovou IV. To xonayo
VLX01:[t~[laxa8£ uJto[lovaOw;, "OLJtAWV£1:aL" O£ [loQ
CPl11:QLJtA~e; EALxae;, XaL [la~( [l£ 1:0 NCl1:[l~[la 00[l[l£
1:EXEL O£ OLacpoQ£e; OLalLOQLaxEe; aAAllA£JtLOQaoELe; [l£ 
aMa [loQLa xoUayovou, mLe; oJto(£e; ocp£lA£1:aL XaL 11 
xaQaxnlQLmLx~ m£Q£OOo[l~ wu xOAAayovLxou Jto
AU[l£Qoue; OLXnJOU. To OLXWW1:0 amo xOMayovo oov
()££1:aL [l£ ELOLXEe; Jt£QLOXEe; 1:11e; Aa[lLv(Vlle;, ~t£ 1:11V 00

vrax1:(vll (syntactin) va JtaLSEL ma8£QoJtOLllnxo QO

1..0, XaL 0Xll[lmLSEL E1:OL ne; BM". 
Ta yovLOLa 1:WV E~L uJto[lovaOwv wu xonayovou 

IV £V1:0JtLS0V1:aL mov av8QwJto O£ 1:QLa XQw~tmoow
[lma. 'Exouv avayvwmLmEl m yov(OLa COL4Al XaL 
COL4A2 yLa ue; uJto[lovaO£e; al(IV) XaL a2(IV), Jtou 
BQ(oxov1:m mo XQw[lmoow[la 13, 1:a COL4A3 XaL 
COL4A4 yLa ue; uJto[lovaO£e; a3(IV) XaL a4(IV), mo 
XQw[lmoow[la 2, XaL 1:a COL4A5 XaL COL4A6 yLa 
ue; uJto[lovaO£e; as(IV) xm a6(IV) aV1:(mOLxa, mo 
(cpuAEUxo) XQw[lmOmO[la X (mv. 1). Ta yov(OLa xa8£ 
~£uyoue; £[Val JtaQax£([l£va Jtavw ma XQw[la1:oow
[lma, xm XWQLSOv1:m [l£1:a~u wue; aJto anllAoUXL£e; 
JtOLX(nOU [l~XOUe;, Jtou EXOUV 0XEOll [l£ 1:11 [l£1:aYQa
CPLX~ 1:0Ue; OQamllQL01:111:a7. 

lawai XaraVOll1j 

H EXCPQaOll1:WV bLacpoQwv 1:uJtwv 1:0U xonayo
YOU IV moue; bLclcpOQOUe; LmoUe; EXb'< [1£1..£1:11 8£( [l£ 

ELbLXEe; avooo'LowXll [lLXEe; 1:£xVLXEe;. YJtclQXOUV bLa
cpoQ£1:LXa JtQo1:uJta ExcpQaolle; 1:WV E~L uJto[lovaOwv 
moue; bLacpoQOUe; LmoUe;, XaL OL uJto[lovab£e; £[lcpavL
~OV1:aL om 1:QL[l£Q~ ~ bL[l£Q~ [loQLa wu xonayovou 
IV O£ bLacpoQOUe; cnJvbuao[loue;. Ilav1:we; OL uJto[lo
vaOEe; al (IV) XaL a2(IV) BQLOXOV1:aL OE oAEe; ne; cpu
OLoAoyLxEe; BM, XaL miV1:a ouvbua~oV1:aL [lE1:a~U 1:0ue;. 
OL uJto[lovclbEe; a3(IV) XaL a4(IV) oovbua~ov1:aLE
JtLOlle; [l£1:a~u wue;, XaL E[lcpavLSOV1:aL one; BM Jtou 
JtQooBanoV1:m mo LA, bllAab~ mll LBM, mll BM 
wu xOXALa, XaL O£ aQX£1:Ee; BM wu ocp8aA[lou, aAAcl 
AE(Jtouv aJto clnEe; BM, oJtwe; aJt01:11 BM 1:0U [lway
yElOU, 1:11V Ev80811ALaX~ BM 1:WV ayyElwv, XaL 1:11V BM 
1:11e; EJtLbEQ[l(bae; (EBM). 'OAEe; OL BM Jtou ExcpQa
~ouv ne; a3(IV) XaL a4(IV) uJtO[lOVabEe;, EXCPQa~ouv 

xaL 1:11V as(IV) uJto[lovaba, av xm w avt(mQocpo 
bEY LOXUEL--6JtWe; Jt.x. mllv Jt£QLJt1:WOll1:11e; EBM Jtou 
EXEL 1:11V as (IV) XaL 1:11V a6(IV) uJto[lovaba aUcl OXL 
ne; a3(IV) XaL a4(IV). 

EVbLacpEQov EXEL 11 JtaQm~Qll0J10n O1:J1v (bLa BM 
[lJtoQEL va ouvumiQXouv bLacpoQEnxo( 1:UJtOL xona
yovou IV, OL OJtOLOL va OXll[lmLSOUV JtEQLOOO1:EQa 1:0U 
EVOe; nJJtou xoUayovLxci bLxwa. 'E1:OL, 11 LBM JtEQL
Aa[lBavEl ~ExwQLma al/a2(IV) XaL a3/a4/aS(IV) b(

X1:ua, EVW 11 EBM JtEQLAa[lBcivEl ~ExwQLma all 
a2(IV) XaL as/a6(IV) bLxwa. <PaLV£1:m on 11 LbL01:11
1:a am~ 1:0U xoUayovou IV EXEL 0XEOll [lE xaJtOLa 
AELwuQYLx~ oLacpoQoJtoLllOll mLe; bLcicpoQEe; BM. 

n::VEtOUl tou OUVOQO!!OU Alport 

~uo [lOQcpEe; 1:0U LA EXOUV "EJtLAu8EC' we; JtQoe; 
1:11 ~loQLax~ YEvEnx~ wue;. H cpuAoouvbE1:11 [loQCP~ 

wu LA (<pLLA) JtQOXUJt1:EL aJto [lE1:ana~Ele; ow 
COL4A5 yovLbLO, Jtou XWbLXOJtOLEL 1:11V as (IV) u
Jto[lovciba, EVW 11 amoow[lanxl1 UJtOAElJtO~IEVll [loQ
cp~ aJto [lE1:aAM~Ele; ow COL4A3 xm ow COL4A4 
YOV(bLO (ilLv. 2). AvaAunxa, OL oTJ[lavnX01:EQEe; a
Jto ne; JtoAuaQL8[lEe; [1E1:aAAa~Ele; Jtou EXOUV ava
cpEQ8E( OE 0XEOll [lE w LA avacpEQOvtm mov Il(va
xa 3. LE [lLa JtQoocpma bTl [l0OLEU [lEvll avciAuOll yE-

IIlvuxu~ 1. Ta yovLbLa Xat OL aV1:(mOLxEe; JtQW1:E'(VLXEe; uJtO[lOVabEe; W1J xonayovo1J IV 

fovloLO XQW!!utOOW!!U Yno!!ovaOu 

COL4Al 
COL4A2 
COL4A3 
COL4A4 
COL4A5 
COL4A6 

13 
13 
2 
2 
X 
X 

al (IV) 
a2 (IV) 
a3 (IV) 
a4 (IV) 
as (IV) 
a6 (IV) 
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VEnXl1l:; OUVOEOlll:; (linkage analysis) oLamoTC,68llxE 
on [lEtana~ELI:; OTO COL4A3 1l!XaL OTO COL4A4 
yOVLOLO ELVaL ultEu8uVEI:; yLa tllV aUTOOW[lanxl1 E

mXQatouoa f.\oQqJl1 TOU auvoQO[lOU
8

, aAM II aXQL~l1l:; 
qJUOll twv [lEtaAAa~Ewvautwv OEV EXEL aXO[lll xa
80QLOlEL. 

f/JvAoaVVOfT1J 11O{}f{!rj TOV aVVO{}OllOV 
A/port (f/Jl:LA) 

H f.\oQqJl1 autl1 TOU LA (<I>LLA) ELVaL II auXVOtE
Qll, aqJou ltEQLAa[l~aVEL TO 80% tWV ltEQLJttWOEWV 
LA. Alto to 1990, OltOtE avaqJEQ8llxav OL ltQWtEI:; 
[lEtaAM~ELI:; OlO yOVLOLO COL4A5~, EXOUV 0ll[lOOLEU
tEL ltavw alto 200 VEEI:; [lEtaAAa~ELl:;lO. TIaQoAa auta, 
~lOVO OlO 50% twv a08Evwv [lE <I>LLA EXOUV ~QE8EL 

[lEtaAM~ELI:; Olo COL4A5 yOVLOLO 11. TIL8avOtata aA
AEI:; [lEtaMa~ELI:; OE LvtQovLa TOU yOVLOLOU COL4A5, 
ltOU OEV EXOUV aXO[lll aVLxvEu8EL, va ELVaL ultEu8u
VEl:; yLa nl:; UltOAOLltE£ ltEQLmWOEL£, EVW XaL II ~EAtLW
Ol'] tWV tEXVLXWV aVLXVEUOl']£, [lE tl'] XQl1Ol'] PCR yLa tl'] 
[lEyE8uvOl'] E~OVLWV, aVa[lEVEtaL va ~Oll8110EL ltQO£ 
aUtll tl']V XatEU8uvOl']. MEtaMa~EL£ OlO COL4A6 OEV 
EXOUV ~QE8EL OE a08EVELI:; [lE LA, ExtO£ alto tl']v ltEQL
mwoll tl']1:; oLaxutll£ AELO[lUW[latwOl']£, ltOU au~lltEL
tal ltaQaxatw. 

MEYaAEI:; avaOLata~EL£ OlO yOVLOLO COL4A5, 0
ltW£ [lEYaAEI:; oLaYQaqJE£ (deletions), ELVaL UltEUSU
VE£ yLa [lLXQO ltOOOOlO <I>LLA, ltEQLltOU TOU 10% tWV 
ltEQLmwoEwv. MLa tEtOLa ltEQLmwOll ELVaL II aauvl1
8LOlll auvUltaQ~ll tOU LA [lE AELO[lUW[lata tOU OLOO
qJayou, tOU tQaXELo~QOYXLXOU OEVtQOU, XaL tou yu
VaLXELOU YEvvllnxou OWAl1Va 

H ltAELO'lj!llqJLa tWV [lEtaMa~Ewv tou COL4A5 yo
VLOLOU ELVaL ELtE EOlLaxE£ [lEtaAAa~EL£ (missense), 
ELtE [lEtaAAci~EL£ ltOU aqJoQouv E~ovLa (splice-site), 

ELtE ~QaXELE£ ([lLXQOtEQE£ tWV 10 ~aoEwv) oLaYQa
qJE£ (deletions). MLa alton£ mo XOLVE£ EOlLaxE£ ~lE
taAAa~EL£ ELVaL II avnxataOlaoll EVO£ UltOAEL[l[la-

TOI:; yAuXLVlll:; tlll:; xOAAayovLXl1l:; ltEQLOXl1£ tll£ a5(IV) 
ulto[lovaoa£ alto Eva aAAo a[lLVo~u. TETOLOU ELOOU£ 
[lEtaAAci~EL£ OLataQaooouv to qJUOLoAoyLXO "OLltAW

[la" tll£ [lEtaAAaY[lEvll£ a5(IV) aAuoLoa£ XaL tllv aA

A11AEltLoQaa1i tl']£ [lE aAAE£ aAuoLoE£ ltQO£ axrl[lanO[lO 
OLa[loQqJwOll£ tQLJtAl1£ EALxa£. TIQaY[lan, II yAuXLVll 
ELVaL to [lLXQOtEQO OE oyxo alta oAa ta a~Hvo~Ea, XaL 
[lOVO autl1 "xwQaEL" Olo OlEVO 8uAaxo ltOU aqJl1vEL 

Olll 8EOll EXELVllll oLa~loQqJwOll tll£ tQLJtAl1£ EALXal:;. 
MLa aMll Orl[laVnxl1 OLxoyEVELa EOnaxwv [lEtaAAa
~EWV ELVaL autEI:; ltOU au[l~aLVOUv OE UltOAEL[l[lata 
ltOU EvtOlt~OvtaL Otll [lll-XoAAayovLXl1 NC1 ltEQLOXl1 
tll£ a5(IV) ulto[lovaoa£. AutE£ OL [lEtaAAci~EL£ Eltll
QEa~ouv TOV tQOltO [lE tOY OltOLO auvOEOvtaL ta EtE

QOTQL[lEQl1 [loQLa yLa va axll~latLOOUVta xOAAayovL
xa OLXtua, E[lltOO~Ovta£ tll 0ll[lLOuQYLa OLOOUAqJLOL
xwv OW[lwv. 

OL [lEtaAAa~EL£ ltOU aqJoQouv E~ovLa, ta OltOLa 
W£ yvwOlov ELVaL aAAllAOUXLE£ TOU DNA ltOU "xo~o
VtaL" ltQLV tllV "crUYXOAAllOll" tWV LVtQOVLWV yLa to 

OXll[lanO[lO tou mRNA, OOllYoUV Olll 0ll[lLouQYLa 
mRNA [lOQLWV ltOU ltEQLEXOUV E~ovLa ltOU xavovLxa 
OEV 8a EltQEltE va ultaQXouv, [lE ltQoqJavELI:; Emmw
OEL£ Olo ltaQayw[lEVO ltQWtdVLXO [lOQLO. BQaXELE£ 

oLaYQaqJE£ 11 ltQo0811XE£ ~aoEwv alta to [lOQLO TOU 
DNA OOllYOUV OE [lEtatOmOll tou [lEtaYQaqJLxou 
ltAaLOLOU, XaL tEALxa OE [lll-AELTOUQYLXE£ ltQWtdVE£ 
(nonsense mutations). 

Ta aQQEva ato[la [lE oLaYQaqJE£ Olo COL4A5 yo

VLOLO oOllyouvtaL OE XQovLa VEqJQLXl1 avmaQxELa tE
ALXOU OlaOLou (X.N.A.T.L.) XaL ltAl1Qll xWqJwOll [lE

XQL tll OEUtEQlll1 tQhll OEXaEtLa tll£ ~wl1£ TOU£lO. OL 
ltEQLOOOtEQE£ alto tL£ EOnaxE£ XaL OXEn~O[lEVE£ [lE 
E~6vLa [lEtaAAa~ELI:; Olo COL4A5 ltOU EXEL ltEQLYQa

qJd [lEXQL 011[lEQa OOllYOUV mLoll£ OE ltQWL[lll ava
lttu~ll X.N.A.T.L. XaL XWqJWOll. MEQLXE£ [lEtaAAa
~EL£ ltavtw£ tOU COL4A5 ouvoua~ovtaL [lE 6'lj!L[lll 

([lEta tllV tQLtll OEXaEtLa tll£ ~Wl1£) avaJttu~ll 

X.N.A.T.L., EVW aME£ OE ~QaOEw£ ltQoiouoa VEqJQO

lIivllxll£ 2. H xAllQOVO~HXOtllta tOU LA. Ana Kashtan (1998), tQOltOltOlll[lEVO 

rovibw Y:rto!J.ovabll XQOJ!J.lltOOOJ!J.ll Tu:rto£ XATJQOVO!J.TJOTJ£ 

COL4A5 
COL4A5+6 
COL4A4 
COL4A3? 
COL4A4? 

a5(IV) 
a5+a6 (IV) 

a4(IV) 
a3(IV)? 
a4(IV)? 

X 
X 
2 
2 
2 

<I>LLA 
<I>LLA+AM 

AYLA 
AELA 
AELA 

L:VVT/lrjOElC;. L:A: aVvO(}O/lO A/port, <PL:: qml.oo15vOEW, A Y. avwow/lanxo VJTOAElJrOjIEVO, AE: aVWaw/laTmO EJTlX(}aric;, AM: 

AEIOjLVOjUXrWOry. 
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nci8fLa I-lf CPUOLOAOYLX~ oQaml, I-lf·~ XWQLe:; ocp8aAI-lL
XEe:; avwl-laALfe:;. H ~aQcltrrW -clle:; VOOO1J Of ELfQO~uya 

8~AW (iL0l-la I-lf I-lf-cciAAa~ll OW COL4A5 YOVLOLO f
~aQ-cci-caLX1IQLWe:; ano -CO av -CO X XQWrW-COOWf.lU I-lf -CO 
CPUOLOAOYLXO aAAllAOI-l0QCP0-COU COL4A5 fLVaL fVfQ
yo ~ OXL (nx ocIvoQOI-l0 Turner x.A.n.), aAAci XaL ano 
-cll CPclOYj -clle:; I-lf-cciAAa~lle:;· 

Avroawpanx1f mTOAEtlTOpEV1J PO(!rp1f 

rov avvo(!opOV A/port (AITA) 

OL nQw-cfe:; I-lf-CaAAci~fLe:; nou OOllYOclV Of auw
OWf.laLLX~ unoAfLJ10l-lfVll l-loQCP~ -cou LA (AYLA) 
nfQLYQcicpllxav 0XfLLXci nQoocpa-cal 4, XaL acpoQ0cl
oav -ca YOVlOLa COL4A4 XaL COL4A3. Ano -CO-Cf 
EXouv 0lll-l00LfU-CEl aQxf-cEe:; axo~tll naQ0f.l0Lfe:; I-lf
-CaAAa~ELe:; o-ca Olio aULci YOVLOLa, nou nQoxaAoclv 
A YLA (mv. 3). 

H uno1jJla A YLA 8a nQEnfL va -c(8f-CaL mav Eva 
aw~lO EXfL ~lfV La xALvLxa xaQax-cllQLoLLxa -cou LA, 
aAAci OLfQEl-CaL OLxoYfVELaXOcl LOLOQlXOcl, XaL lOlaL
-cfQa OLaV I-lla yuvalxa nciOXfL ano xwcpwml XaL ano 
VfCPQLX~ aVfnaQxfLa ~ VfCPQWOLXO o1JvoQ0I-l0. Y nciQ
XOUV nciv-cwe:; XaL de novo ~lf-caAAci~fLe:; -COU COL4A5 
YOVLOLOU, OL onolfe:; fLVaL unfcl8uvfe:; YW LLe:; onoQa
oLxEe:; I-l0QCPEe:; -clle:; vooou. 

Ol ao8fvfLe:; I-lf A YLA ouvli8we:; xaLaA~Yovv Of 
X.N.A.T.L. nQlV TIlV -CQLTIl Ofxaf-Cla TIle:; ~wlie:; -Cove:; xm 
fl-lcpav~ouvXO)CPWOYj, aVf~aQ-c~-cwe:; -COV cpliAov -COVe:;1O. 

To XOJJ"llyovO tunou IV Otl~ ~IlOlXi~ I-lEI-l~QlivE~ 

ow ouvllQol-lo Alport 

LLa aQQfva a-c0l-la I-lf <1>LLA, 11 01t£lQal-laLLXli ~a
OLxli I-lfl-l~Qavll (LBM), 11 BM -cov aJtw £OJtflQal-lE
vov oWAllvaQLou (AEBM) XaL 11 xaljJa -cov Bowman 
(KB) OfV qlcpaVl~ouv avoo08fLLxo-cll-ca yLa ne:; 
a3(IV), a4(IV), XaL a5(IV) VJt0I-l0VciOfe:; WV XOAAa
yOVOlI IV, fVW fXCPQa~ouv xavovlxa ne:; al(IV) XaL 
a2(IV) uJt0I-l0VaOfe:; (mv. 4). H a6(IV) vJt0I-l0vaoa 
OfVfxcpQa~f-CaL OLllV KB ~ OTIlV AEBM -cwv aQQEvwv 
I-lf <1>LLA, aJto LLe:; BM -cwv OJtOLWV AElJtEL 11 a5(IV) 
vJt0I-l0vaoa. Ta f-CfQo~vya 8liAW aWl-la I-lf <1>LLA 
ouxvci fl-lcpav~ovv I-lwoa"LxL0I-l0 (OllAao~ -cl-llll-laLLxli 
aJtwAELa LYle:; avoo08fLLxo-cll-cae:;) o-cllv ExcpQaOYj -cwv 
a3, a4, XaL a5(IV) vJt0I-l0vciowv OLIlv LBM, fVW 11 
EXCPQaoll -cwv al(IV) XaL a2(IV) vJt0I-l0vaowv OLa
-cllQfl-CaL avEJtaCPll. L-CllV LBM -CWV VYlWV aL0l-lwv fX
CPQa~ov-caL cpvOloAoYlxci OL aI, a2, a5 XaL a6(IV), 
aAAci AfLJtouv OL a3 XaL a4(IV) vJtOI-l0Vaofe:;. L-C!1V 
xa1jJa -cov cpaxocl oQl0I-lEvwv aQQEvwv I-lf <1>LLA OfV 
fXCPQa~OV-CaL OL a3, a4, Il a5(IV) vJt0I-l0VaOfe:;, fVW 
Of ciAAove:; 11 ExcpQaOYj au-cwv -cwv VJt0I-l0Vciowv fLVaL 
CPVOloAoYLX~. 

L-COVe:; ao8fVfLe:; I-lf A YLA ouv~8(ue:; AElJtouv OL 
a3, a4 XaL a5(IV) uJt0I-l0vcii:ife:; aJto -cll LBM, aAAci Ol 
a5 XaL a6(IV) vJt0I-l0VciOfe:; fXCPQci~ovraL onlY KB, 
OLllv AEBM XaL OLIlv EBM, xaLL LOlaL-cfQa OYjl-lavrl
xo acpocl -co xaQaxnlQLOLLxo au-co fm-cQEJtfL -cll OLa
CPOQLX~ oLciyvu)OYj -COV A YLA aJto -co <1>LLA I-lf avo
oo"LOLoXllI-lLX~ XQwOYj lOLOLfl-laXlOu aJto ~lo1jJLa Vf

CPQ°cl. 
OL JtaQa-cllQ~ofLe:; amEe:; OflXVOVV OLL I-lLa I-lELciA

Aa~ll Jtov JtQoo~ciAAfl I-lLa aJto LLe:; vJt0I-l0Vaofe:; Jtou 
oul-ll-lf-CEXouv OLO a3-a4-a5(IV) xOAAayovLxo OLX-CUO, 
I-lJtoQEl va fl-lJtOOLOfl -cllv EXCPQaoll OXL ~lOVO -clle:; ou
YXfXQLI-lEvlle:; vJt0I-l0vcioae:;, aAAa XaL -cwv aAAwv 0li05

• 

To LOLO OUI-l~aLVfL XaL I-lf I-lELaAAci~fLe:; Jtov acpoQoclv 
OLllv a5(IV) vJt0I-l0vaoa, XaL I-lJt0QOclV va fl-lJtOOLOOUV 
-cllv EXCPQaoll xal -clle:; a6(IV) vJt0I-l0vcioae:;. Oll-lllxa
Vl0l-l0l Jtou ElVaL VJtfcl8vVOL Yla amo -co CPaLV0l-lfVO 
OfVEXOVV OLfVXQlVLOLfL aJtoAma. IIL8avov xaJtOLfe:; 
f.l.ELaMa~fLe:; va fI-lJtOO~OVVXaLci OlacpoQove:; -CQOJtOve:; 
-co 0XYll-laLL0I-l0 -cwv -CQLl-lfQWV, oOllywvrae:; E-COl OLllV 
VJto~ci8f.lLOYj -CWV CPVOLoAoYlXWV 1IJt0I-l0VciOWV nov OfV 
OXlll-lciLLoav -CQL~lfQ~, li -cwv vJt0I-l0vaOWV JtOV OXlll-la
-CLoav -CQll-lfQ~ aAAci -ca -cfAfmala ~LaV Jta80AoYLXci15 

• 

AlparoV(!la 

To mo xAaoOLxo fclQllf.lU OLO LA flVaL 11 aLl-la-cOV
QLa. Ta ciQQfva ciwl-la EXouv fl-ll-lEvovoa I-llXQOOXO
mx~ aLl-laLOvQLa. Lf I-lfQLxEe:; JtfQLJ1-CWOELe:;, XaL I-lEXQL 
-cllv llAlxla -cwv 20 f-CWV, I-lJt0QfL va JtaQaLllQ1l8fl mfL

~ 

OOOLaX~ l-laxQooxomx~aL~taWvQla,OTIlV fl-lCPavLoll 
-clle:; oJtolae:; JtQooLa8E-cfL AOLI-lW~ll -cou aVW-CfQoU ava
JtVfUOLLXOcl. AQQfva aWl-la JtOV OfV EXOUV fl-lcpaVL
OfL aLl-laLOVQLa I-lEXQL -cllV!1ALXla -cwv 10 fLWV EXouv 
~lLxQEe:; m8avo-cll-cfe:; va EXovv LA, I-lw XaL cpalVf-CaL 
OLL 11 aL~ta-CovQla OLO LA flVaL JtaQocloa aJto -cll yEv
vlloll wv aL0l-l0v. e~Aw ELfQo~vya ciw~ta I-lf <1>LLA 
I-lJtOQfL va fl-lcpavloouv OLaAfLJtovoa aLl-la-covQLa, f
vw Eva 10% OfV8a fl-lcpaVLOfl JtO-CE aLl-la-coVQLa. LTIlV 
nfQLmu)Oll OI-lO~VYWV ao8fVWV ~lf A YLA, fl-lcpav~f
-Cal ql~lEvovoa aLf.luwvQLa aVf~aQ-c~-cwe:; CPclAov, fVW 
11 JtaQovola aLl-lawvQlae:; OLOVe:; f-CfQO~Vyove:; cpoQEle:; 
OfVEXfL I-lfAfL1l8fl maQxwe:;. 

AWXWllaroV(!la 

Av XaL xa-ca La JtQWLa XQOVla TIle:; ~w~e:; ao8fVWV 
I-lf LA OfVJtaQaTIlQf(-caL 0UVll8we:; A£l'XWl-laLooQla, av
-C~ -cfALxci avamclOOf-CaL Of I-lfyaAo JtOOOOLO, Of ciQQf
Vfe:; I-lf <1>LLA aMa XaL Of aQQfVfe:; XaL 8liAf le:; I-lf A Y
LA. H AfVXWl-laLovQla au~avfL I-lf -cllv JtQoooo -clle:; 11
AlxLae:;, XaL I-lJtOQfL va OOllY~OfL-cfALxa Of VfCPQWOlXO 
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n(vaxa~ 3. AAAllAOtA0QCPU 'twv YOVlClLWV 'twv UJ10tA0VcXClWV LOU XOAAUYOVOU IV 

rovlbw" Muu)J"a;TJb IUlvlxo IJUVbQO!!oc Avu<jJoQu 

COL4A3 5-BP DEL, EX5, 4414DEL5 AYLA, TUJ10£ 1. Mochizuki et al. (1994) 
2q36-q37 ARG148ITER (C444IT) AYLA, TUJ10£ 1. Lemmink et al. (1994) 

SER1524TER AYLA, nJJ1o£ 1. Lemmink et al. (1994) 
5-BP DEL AYLA, 'tUJ10£ 1. Mochizuki et al. (1994) 
EX5, C-T, ARG-TER AYLA, TUJ10£ 1. Quinones et al. (1992) 
ALU INS, EX6 AYLA, 1:uJto£ 1. XWQl£ Knebe1mann et al. (1995) 

OcpEluAtAlXE£ aVWtAaAlE£. 
L1EV EXEl xaEloQlOLEL. AELA. Jefferson et al. (1997) 

COL4A4 GLY1201SER AYLA, 1:uJto£ II. NECPQLX~ Mochizuki et al. (1994) 
2q36-q37 (G3908A) JtQOO~OA~ XWQL£ ~aQTJxoTa 

~ ocpElaAtAlXE£ avwflaALE£. 
SER1238TER (C3921A) AYLA, TUJtO£ II. Mochizuki et al. (1994) 
L1EV EXEl xaEloQlOLEL. AELA. Jefferson et al. (1997) 
GLY897GLU (G2690A) KaAo~ElTJ£ OlXOYE~£ aLlimouQla. Lemmink et al. (1996) 

COL4A5 EX5-lODEL <l>LLA. BaQla ~aQTJxoTa. Barker et al. (1990) 
Xq22 CYS108SER (GEX3C) <l>LLA. Barker et al. (1990) 

MISSTaqIRF <l>LLA. Barker et al. (1990) 
DEL,DUP or INS/DEL <l>LLA. Boye et al. (1991) 
38-KB DEL <l>LLA. Renieri et al. (1992) 
GLY1l43ASP <l>LLA, XWQL£ ~aQTJxoTa Zhou et al. (1992a) 

~ ocpElaAlilxE£ aVWtAaALE£. 
GLY325ARG <l>LLA. LUOXELlOYI flE mEA~ Knebe1mann et al. (1992) 

OOLEOyEVEOTJ· 
DEL <l>LLA. Smeets et al. (1992) 
TRPEX4SER <l>LLA. Smeets et al. (1992) 
GLY521CYS <l>LLA. Zhou et al. (1992b) 
GLY325GLU <l>LLA. Renieri et al. (1992) 
GLY289VAL & ARG1421CYS <l>LLA. TaXEla ExmwOTJ 1:TJ£ Guo et al. (1995) 

VECPQlX~£ AElLOuQYLa£ XWQL£ 
~aQTJxoTa OE 8~AU aWlio liE 
aJtEVEQYOJ1OLTJ liEVO 
X XQwlimoOWlia. 

GLY54ASP <l>LLA. BQacELa ExmwoTJ Turco et al. (1995) 
1:TJ£ VECPQlX~£ AEl1:OlIQyLa£. 

LEU1649ARG <l>LLA. LUXV~ liE1:aAAa~TJ Barker et al. (1996) 
(7% OLXOYEVEl<JN liE LA). 

ARG1677GLN <l>LLA. 'OljJlliTJ (>40 E1:WV) Barker et al. (1997) 
EliCPavlOTJ XaL ~ma VECPQlX~ 

JtQOO~OA~. nLElav~ OUOXETLOTJ 
liE XATJQOVOliLX~ vEcpQoJtaElEla 
"Ashkenazi" TUJtOU EVljALXWV. 

COL4A6 
Xq22 DEL L1LaXULTJ AElOliUWlia1:WOTJ Antignac et al. (1992) 

liE <l>LLA (PMJtE XELliEVO). 

EmrqajoEIC;. .LA: aVvoQOf.W A/port. AY (wroowf.WTlXO vnol.£tJro/lEVO. eJ>E: <pV,waVvOETO. AE: avroow/laTixo EJrlxQaTEc;. 

E1)f.IEIWOEIC;: 

a. To yov(olO COL4A3 aVTlaTOlxd OT1)V vno/lovaoa a3(IV) rov xoMayovov IV, ro yov(olO COL4A4 aT1)v vnof.wvaoa a4(IV), 

X.ox KaTw ana xa8E YOV(OLO 011/lElwVETat I] XQWf.WTOOW/lIXIj 8EOl) aTl]V ono(a EVTon(t;ETat aTovav8Qwno. 

b. 01 /lETa..ua~EIC; Ol)/lEIWVOVTW f.IE f3aOl) TO OIE(fvEC; nQowno, onwc; EXEI xa80QlaTd ana TO National Center for Biotechnology 

Infonnation (www.ncbi.org).EEnaQEv()W1)Ol)/lEIWVOVTw.onovdvwYVWaTEC;.OI/lfTa..ua~EIC;TWV j3aofwv aTO En(nfoo TOV DNA. 

c. EXTOC; T1)C; XAI]QOVOf.llxljC; f.IOQ'f'IjC; TOV.lA, Ol)/lEIWVOVWI 01 anox).{oE1C; ano T1)V rvJrlxlj XAl1'lXIj Elxova, onwc; aVTIj nEQlYQa

<pETW aTO Xcif.IEVO. 
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aUV()QO!-io. LnavLa 8a naQal:TlQTl8EL OT]!-iavtLx~ AE1J xa8Eva 8a xal:aA~SEL EXEL ()LaCjJEQEL ano aW!-io OE 
XW!-ial:01JQLa OE 8~AW E"tEQo~1Jya a"tO!-ia!-iE <PLLA. aW!-io. H nEQiO()Oe; !-iEXQL "tTlv E!-iCjJcivLOTl "tTle; 

X.N.A.T.L. EiVaL nEQLn01J Tl L()La ava!-iwa OE aW!-ia 
YJrE{rra01J "tTle; i()Lae; OLxoYEVELae;, av XaL amo ()EV EiVaL anOA1J

"to.
'Onwe; O1J!-i~aivEL XaL !-iE "tTlv AE1JXW!-ial:01JQia, Tl 

aQ"tT]QLax~ 1JnEQ"taOTl a1JSavEL "tooo OE O1Jxvo"tTlLa 0
00 XaL OE ~aQu"tTl"ta !-iE "tTlv nQoO()o "tTle; TlALXiae;. AQ IIQoyvWOT\ 
QEva a"to!-ia!-iE <PLLA nQoo~anovtaL O1Jxvo"tEQa a H nQoyvwoTl aLa 8~AW ci"to!-ia !-iE <PLLA EiVaL 
no"ta 8~AW, EVW ()EV 1JmiQXEL avciAoYTl ()LaCjJoQa O"tT]v yEvLxa E1JVO"lX~, XaL one; nEQLooO"tEQEe; nEQLJtLWOELe;
A Y !-ioQCjJ~ "t01J O1JV()QO!-i01J. 

"ta a"to!-ia CjJ"tavo1JV OE nQoXWQTl!-iEVTl TlALXia !-iE ~ma 

!-iovo VECjJQLX~ nQoo~oA~. IlaQayov"tEe; n01J OXE"t~O
Xe6Vta VUP(JIXfj aVfJrQ.(Jxfta TfAIXOV omOfov 

v"taL !-iE mo Em8Enx~ nOQELa "tTle; vECjJQin()ae; aLa 
(X.NA.T.L.) 

aW!-ia ama EiVaL Tl unaQSTl !-iaxQooxomx~e; aL!-ia

H X.N.A.T.L. avam-uoonaL "tEALxa OE oAa"ta aQ "to1JQiae; aLTlV naL()LX~ TlALXia, Tl E!-iCjJavLOTl VECjJQWOL


QEva ci"to!-ia!-iE <PLLA, ana Tl "taxu"tT]"ta!-iE "tTlv onoia xou 01JV()QO!-i01J, XaL Tl ()LaX1J"tTl AEJtL1JVOTl "tTle; LBM
 

IIivaxa~ 4. Avooo'LaL0XYI!-iLXOi xaQax"t~QEC; "twv ~aOLxwv !-iE!-i~Qavwv OE 1JYLEiC; XaL OE a08EvEiC; !-iE LA. Ano 
Kashtan (1998), "tQonOnOLTl!-iEVOC; 

KatT\yoQla I:BM KB EABM 0<1>0 KOX EBM 

YyLElC;, aQQ+8~A
 

a3(IV) + + + + +
 
a4(IV) + + + + +
 
as(IV) + + + + + + 
a6(IV) + + + 

<PLLA, aQQ 
a3(IV) -/+ ~
 

a4(IV) -/+
 
as(IV) -/+
 
a6(IV)
 

<PLLA, 8~A 

a3(IV) mos
 
a4(IV) mos
 
as(IV) mos mos
 

a6(IV) mos mos
 

A YLA, aQQ + 8~A
 

a3(IV)
 
a4(IV)
 
as(IV) + + +
 
a6(IV) + + +
 

XvvqajaELI;. BM: j3aaoaj IlEIlj3Qav1], XBM: a:JrElQallawaj BM, KB: x6.1IJa Bowman, EABM: BM anw wnEIQallEVov aWA1]
vaQ[ov, 00<P: j3amxEC; IlfIlj3QavEC; ocp8aAIlOIJ, KOX: j3amxEC; JlEJlj3QavEC; xox),,[a, EBM: BM E:JtlOfQIl{oac;, aQQ: aQQEva aralia, 
&jA: &jAw aTOlla, mos: IlwaaixlaJl0c;. 01 vnoAOI:n:EC; avvrwjaEIC; avacpEQovrat OTO xEt'IiEVO. 

X1]flEt'wa1]. D:n:ov Eva TETQaywvaxl dvat XEVO O1/fWlJJEI OTt 1] avyxExQIIlEV1] aVOa08ETtXoT1]Ta Ofv EXE1 xa8oQIOTEf. 
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onm OE X.N.A. T.L. nQLv LIlv llALx[a 'twv 30 nwv. H 
OCp8aA[!LX~ BA6.Bll mov Il<I>K [!noQE[ va ESEALX8E[, 
E['tE [!E nQo'Lo'Ooa naQa[!oQcpwoll 'tou cpaxo'O xm Em
bELVO'O[!EYrI [!uwn[a, E['tE [!E E[!CPo.VL011 abLacpavwv Xll
A[bwv mo cpaxo, Myw 'tllC; Q~SllC; 'tllC; on[o8Lac; xo.
l\Jac; 'tou. H nQoobEunx~ AfJtLUVOll xm 'tEALXo., OE L
xavo aQL8[!o nEQLJtLWOEWV, Q~Sll 'tllC; on[o8wc; xo.
l\Jac; LOU cpaxo'O E[vm Bamxo na80AoyavmO[!LXO 
yvwQLO[!a 'tou Il<I>K mo LA22. 

Ex'toC; O[!WC; ana 'toy Il<I>K, EXOUV nEQLYQacpE[ 
xm o.AAEC; ocp8aA[!LXEC; aVW[!aA[EC; OE o.LO[!a [!E LA. 
OL auXVO'tEQEC; ana aULEC; E[vm 11 E[!CPo.VLall EYXQW
[!WV, AEuxwnwv xm unox['tQLVWV, XllA[bwv mllv nE

QLOX~ 'tllC; wXQ~C; xllA[bac;, xm Y'OQw ana LO XEV'tQL
xo B08Q[0 LOU a[!cpLBAllmQoELb~23. OL [!naBOAEC; au
'tEC; [!noQE[ va auvobE'Oov'tm ~ OXL ana Il<I>K. 8EW
QELLm on naQLmo'Ov aVW[!aA(EC; 'tllC; [!E[!BQo.vllC; LOU 
Bruch, 'tllC; BM nou auyxQmE( LO [!EAo.YXQouv Em
8~ALO LOU a[!cpLBAllmQoELb~. 'EXEL En[ollC; nEQLYQa
cpE[ 11 naQouo[a ryxAE(mwv ma Evb0811Awxo. x'O't
'taQa LOU xEQmoELb~2\ xo.n nou EXEL anob08E[ OE 
aVW[!aA[a 'tllC; [!E[!BQo.vllC; LOU Descemet, 'tllC; BM 
LOU Evb0811A(oU LOU xEQaLOELb~. IlQoocpma Jt£QL
YQo.CPllXE bLo.BQwOll 'tou xEQaLOELb~ OE ao8EvE(C; [!E 
LA, nou m8avov va ocpELAnm OE [!naBOAEC; 'tllC; 
xEQmoELbLx~C; EBM25. 

AfLOp,VWp,aTWa1J (AM) 

H auv'OnaQSll LA [!E AM LOU OLOOcpo.you xm LOU 
'tQaXELOBQoYXLXO'O <'lEVLQOU EXEL 'tEX[!llQLw8E( OE nE
Q[n:ou 20 OLXOyEVELEC;. To aUvbQo[!o 'tllC; AM [!E LA 
ocpELAE'tm OE bLaYQacp~ 't[!f1[!aLOC; 'tou 5' o.xQou 'twv 
COL4A5 xm COL4A6 yovLb(wv. 

Alp,aTOAOYlxi~ otaTal!axi~ 

OL m[!mOAoYLxEC; bLmaQaXEC; mLC; ono.vLEC; nE
QLJtLWOELC; nou auvbuo.~oVLm [!E LA E(vm 11 [!axQo
8Qo[!BoxunaQonEv[a xm 11 naQouo(a ryxAE[mwv ma 
AEUXo. m[!oocpa[Qw. 

AuiyvwOT] tou ouvOQ6/1oU Alport 

E~iTaa1J aTO 1JAEXTl!OVIXO p,IXl!OaXOmo 

To LA 8a nQEnEL no.VLa va [!na[vEL mllv aQXLx~ 

bLacpoQLx~ bLo.yvW011 'twv ao8Evwv [!E E[![!EVOUOa m
[!mouQ[a XWQ[C; bO[!LXEC; aVW[!aA[EC; LOU anoX£LEun
xo'O aum~[!mOC; ~ 'twv VECPQWV. H bLo.YVWaTi Bao~E
'tm mllv ESELa011 VECPQLXO'O Lmo'O [!E'tO llAEx'tQovLxo 
[!LxQooxomo (HIM). H naQouo[a bLo.XULllC; no.xuv
01lC; 'tllC; LBM xm bLaxwQLa[!o'O 'tllC; lamina densa 011
[!a[vEL nQo'Lo'Ooa vEcpQono.8ELa, aVESaQ't~'twc; OLXO-

yEVELaXO'O LmoQLxo'O. AXO[!l1 xm mllv nQooEYYLall 
aUL~ O[!WC; uno.QXouv nEQLOQLa[!O(17; 

1. LE ao8Ev~ [!E aQvllnxo OLxoYEVELaXO LO'tOQL
XO,ll ESELaaTl [!E 'to HIM bEV [!JtOQE[ va bLaxQ[VEL [!La 
de novo cpuAoaUvbE'tll ana [!La aULOOW[!mLX~ uno

AELnO[!EVll [!oQCP~ LOU LA. 
2. Luxvo. 'ta EUQfI[!ma 'tllC; BLOl\J[ac; bEV ELvm wm

xo., Lb(wC; OE 8~AEa xm OE VEaQo. o.'to[!a, EVW EXOUV 
nEQLYQacpE( OLXOYEVELEC; [!E nQo'Lo'Ooa vEcpQ[nba, [!E
LaAA6.SELC; mo COL4A5 yoV[bLO, xm AEnwvoll av't[ 
yw no.xuv011 'tllC; LBM17.l8• 

H EmBEBa[woll 'tllC; 'OnaQSllC; LA OE Eva [!EAOC; 
[!Lac; OLXoYEvELac; mllv ono[a nEQLaOo'tEQa ana Eva 
[!EAll E[!cpav~ouv m[!mouQ[a, oumamLxo. 8E'tEL 'tll 
bLo.YVWOll xm yw 'ta unoAmna [!EAll, XWQ[C; va anm
'tELLm 11 A~l\Jll BLOl\JLWV ana LO xa8Eva. fLa va Em'tEU
X8E[ aULa 8a nQEnEL 11 aQXLx~ BLOl\J [a va naQ8E[ ana 
LO o.LO[!0 [!E nc; nEQLooo'tEQEC; m8avo'tll'tEC; va EXEL 
wmxo. unEQ[!LxQooxomxo. EUQ~[!aLa, bllAab~ ana 
LO mo llALXLW[!EVO o.QQEV o.'t0[!0 [!E VECPQLX~ nQooBo
A~. H E[!CPo.vLOll yLa nQwLIl cpoQo. m[!aLOuQ[ac; OE xo.
noLO ana 'ta [!EAll [!WC; 'tE'tmac; mxoYEVELac; [!noQE[ 

va bLEQEUV1l8E[ anA6. [!E unEQllxoYQacpLx~ ESELa0ll 
'twv VECPQWV xm 'tllC; anoxnEULLx~c; obo'O. 0 anoxAEL
O[!OC; bO[!LX~C; BA6.BllC; 8E'tEL [!E myouQLo. 'tll bLo.yvwOll 
'touLA. 

Avoaof(J(JOl!Wp,O~ af pLOfjJia Oil!p,aTO~ 

'Onwc; avacpEQ811xE xm naQano.vw, OL BM mLC; 
bLo.cpOQEC; [!OQCPEC; 'tou LA xaQaxLIlQ~oVLmana 'tllv 
EMELl\Jll auYXEXQL[!EVWV uJtO[!ovo.bwv 'tou XOMaYovou 
IV. IlQoocpaLa EXOUV avanwx8EL aVLLbQam~QLa [!E 
[!OVOXAWVLXo. aVLLOW[!ma EvaVLL 'twv uno[!ovo.bwv a3, 
a4, xm a5(IV), 'ta ono[a [!noQo'Ov va XQllm[!onOLll
80'Ov OE LmoAoYLxo. naQaoxEuo.0[!ma yLa LIl [!EAE'tll 
LIlC; xOAAayovLx~C; aUv8EOllC; 'twv BM. Ex'toC; LOU LA, 
EMELl\Jll 'twv uno[!ovo.bwv amwv ana LIl LBM xm LIlC; 
EABM, bEV EXEL nEQLYQacpE[ OE o.AAEC; na80AoYLXEC; 
xmamo.oELC;. EmnAfov, EnELb~ 11 a5(IV) uno[!ovo.ba 
EXCPQo.~£Lm xa[ OLIlv EBM, 11 ESELa011 BLOl\JLWv <'lEQ[!a
't0C; yLa 'tllv ExcpQa~ LIlC; [!E LIl XQ~011 LOU xmo.AAllAou 
aVLLOW[!mOC;, [!noQEL va B01l8~oEL mll bLo.yvWOll. H 
EMELl\Jll [!o.ALma avoo08EnxoLll'tac; yLa LIlv a5(IV) u
no[!ovo.ba OE BLOl\J [a bEQ[!mOC;, OE Evav ao8Ev~ [!E 8E
nxo OLxoYEVELaXO LmoQLxo, 8E'tEL'tll bLo.yVW011 XWQ[C; 
va XQELo.~nmBLOl\J [a VECPQWV. ~umuXWC;'to cpumoAo
yLXO anO'tEA£a[!a bEV anoxAE[EL LIl vooo, yLm[ OE OQL
O[!EVEC; OLXOyEVELEC;, 'ta o.QQEva [!EAll [!E <I>LLA EXCPQo.
~OUV LIlV a5(IV) uno[!ovo.ba mLC; BM. Ko.n avo.Aoyo 
au[!Ba[vEL xm [!E La E'tEQo~uya 8~AEa o.'to[!a [!E <I>LLA, 
La ono(a E[!cpav~ouv auv~8wC; [!Woa'LxLO[!O mllv EX
cpQa011 LIlC; a5(IV) uno[!ovo.bac; mLC; BM LIlC; EmbEQ
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IlLba<; XaL TOU VflpQOU, XWQL<; 0IlW<; va fLVaL buvmo<; 0 
anOXAnO~tO<;TIl<;VOOOU Of <:pUOLOAOyLXU fUQ~llma. ff
VLXU Aomov, Tj BL01jJ La bEQllmo<; bfV flVaL LxavonOLTj
TLX~ f~ETa011 yLa Tl]V aVfuQHTl] aOUllnTwllaTLxwv lpO
QEWV IlfTanU~fWV TOU COL4A5 yovLbLOU. ELVaL 0

IlW <; l] nQwTl] fmAoy~ OTI1V nfQLnTWOTjnOU 11 BLo1jJLa 
VflpQWV fLVaL fnLXLVbUVl], onw<; Of ao8fvd<; Ilf nQo

XWQTjIlEVTj XNA. 

AvoaoC(J(}o(!rapo~ ae /3wt/Jta veC(J(!OV 

H aVaS~Tl1011 TTj<; EXlpQa011<; OUYXfXQLIlEVWV uno
1l0vubwv TOU xonayovou IV OTTj BLo1jJLa VflpQWV 
IlnoQf( OXL Ilovo va tlEOH TTjbLuyvw011 TaU LA, anu 
XaL va bLaXQLVH IlfTa~u Tl]<; <PL XaL TTj<; A Y lloQlp~<; 

TOU ouvbQOIlOU (BA£nf nLvaxa 4). 'Onw<; EXH ava
lpfQ8fL, OTa nfQLoooTfQa uQQfva uTolla Ilf <PLLA OL 
a3, a4 XaL a5(IV) unollovubf<; bfV fXlpQUSOVTaL OTL<; 
BM TWV VflpQWV, fVW OTa 8~AW uTa~ta fXlpQUSOVTaL 
axoAou8wvTa<; IlwOaLxO nQoTuno (IlLv. 4), LTa nf

QLo:JoTfQa uQQfva XaL 8~AW uTalla Ilf A YLA, Tj 
LBM, Tj KB XaL Tj EABM bfV fXlpQUSouv TL<; unollo
VUbf<; a3 XaL a4(IV), fVW Tj a5(IV) fXlpQUSfTaL 1l0VO 
OT11v KB XaL OTTjV EABM, anu OXL OT11 LBM. To 
A YLA bfV IlnoQfL va bLayvwOTfl Ilf BL01jJ(a 6EQlla
TO<;, alpou l] EBM fXlpQUSH xavovLxu TTjV a5(IV) 
unollovuba, 

FEvewujavuJ..v(J1] 

YnUQXouv nfQLJtTWon<;, nou naQu TIlV nA~QTj avu
AU011 TOU OLxoYfvnaxou LOTOQLX01J XaL TIl bLfvEQyna 
TWV LOTOAoyLXWV f~fTUOfWV, fLVaLaMvmo va Tf8fL l] 
bLUyvll1011, on6Tf XaL nUAL Exn 8E01111 YfVfTLX~ aVaAu
011· H Yfvfnx~ aVaAu011 f(VaL l] ~lOvabLx~ IlE8obo<;YLa 
TOV xatloQLollO TOU yovownou OE aOUl!JTIwllaTLXU 8~
AW ilEAl] OLXOYfVWOV Ilf <PLLA, xa8w<; XaL yLa TIlV 
nQoYEvvl]nx~ bLuyvw011 TOU LA. H yvwo11 TIl<; XATjQO
VO~Hx6TIlTa<; TOU LA Of ilia OLxoyEvna fLVaL O11~taVTL
x~, ana HI fua IlfQLU yLa TOV xa8oQLoll0 TIl<; nQOyvw
011<; TIl<; VflpQLTLba<;, XaL ana TTjV UAA11 yLa TIlv naQox~ 

Olll~<; Yfvfnx~<; ouIlBoUAEUTLx~<;. 

o Tuno<; TTj<; XATjQOvOIlLXoTTjTa<; TOU LA Of IlLa 
OLxoyEvHa IlnOQf( va xa80QLOTf( IlE Ilf80bou<; avu
AU 011 <; TTj<; YfVfTLX~<; oUvbf011<; (genetic linkage analy
sis), XWQL<; va anaLTf(TaL 11 av(xvfuOl] ouyxfXQLIlE

vwv IlfTanU~fWV. fla TIlV wQa, Tj XALVLX~ XQTjOLIlOTll
Ta T11<; lloQLax~<; YfVfTLX~<; avuAuo11<;, bl]Aab~ TTj<; a
v(xvfu011<; ouYXfXQLIlEVWV IlfTaAAU~fWv, f(VaL axo
Ill] nfQLoQLoIlEVTj. To f.lEYUAO IlEYf8o<; TWV Tonwv TOU 
xOAAayovou IV (>50 f~ovLa), llaSL Ilf TOV IlEYUAO 
aQL81l0 TWV bLalpoQfnxwv IlfTaMU~fWv nou obTjyouv 
OE LA, xuvouv T11v TfXVLX~ aUT~ nOAu MoxoAa f

lpaQlloOLIl11 Of IlfYUATj xALllaxa. H avaS*l1011 IlfTaA

Aci~fWV OTa COL4A3, COL4A4 XaL COL4A5 yOVL

bLa fLVaL aXQLB~ XaL XQovoBoQa bLabLxaOLa, nou 
~tnoQouv va fXTfAEOOUV A(ya fQfUV11TLXU fQyaOT~
QLa Of OAO TOV XOOIlO. AXOIl11 XaL Of amu 0IlW<; Ta 

fQyaoT~QLa, TO noooOTO aVLxvfu011<; IlfTaAAU~fWV 

TOU COL4A5 YOVLb(ou Of OLXOyEVHf<; Ilf LA bfV ~f
nfQvun TO 50%. LTO IlEMOV mtlavov va avamux80uv 

<:pTTjVOTfQf<; XaL mo fUXQTjOTf<; IlEtlobOL aVLxvfUOTj<; 
~tfTaAAU~fwV OTOU<; Tonou<; nou alpoQouv TO LA, a
na Eva bfLYlla nfQLlpfQLXOU aLllmo<; ~ ana Eva LOTO
TflluXLO, aVTLxa8LoTwVTa<; TL<; UAAf<; Ilf80bou<; bLU
yvwoTj<;. L\fV nQEnH fb(o nuvTlll<; va naQaBMnoullf 
Ta Tj8LXU nQoBA~llaTa nou avaxunTouv ana T11buva
TOTllTa avaxUAU1jJTj<; IlfTaAAci~f(IlV nQoYfYVTjTLXU, ~ 

nQLv aUTE<; fXbTjAW80uv XAlVLXU. 

AvTt!!£'tw:rnafJ 'tou auvbQo!!ou Alport 

FWTt 1] veC(J(!oJTu(}ew TaV avvo(!opOV Alport 

dval JT(!oi"ovaa; 

Lf aVT(8WTj Ilf TL<; UAAf<; onHQallmOvflpQonu
8flf<;, TO LA xaQaXTTjQLSfTaL ana fvanotlf011 al XaL 
a2(IV) unollovubwv, xa8w<; XaL xOAAayovou 'tUnou 
V XaL VI, OT11v LBM25

• <Pa(vfTaL OTL AallBuvfl XWQa 
fnExTaol] TWV nQtLlTf'LVWV amwv ana TOV unfvbo8Tj
ALaxo XWQo nou lpUOLOAOyLXU fVTOnLSOVTaL, WOTf Tf
ALXU va xmaAallBuvouv T11 LBM Of OAO TTj<; TO nu
Xo<;. Ka8w<; Ta onflQu~Ta ulp(OTaVTaL oXA~QUV011, 

OL unollovubf<; al XaL a2(IV) nQoobfUTLXU E~alpa
VLSOVTaL, fVW aVT(8fTa au~uvfTaL Tj fvanotlWTj XOA

Aayovou V XaL VI. To av OL IlfTaBoM<; OTI1V EXlpQa011 
TulV al XaL a2(IV) unollovubwv XaL 11 fvan08wTj 
TOU xOAAayovou V XaL VI fLVaL aVTLOTa8~HonxE<; a
na~oH<;ToUonfLQullmo<; OTI1v EMH1jJTj TIl<; EXlpQa
011<; TWV a3, a4 XaL a5(IV) uno~lOvubwv,~ f(VaL ano
TEAwlla TIl<; blaTaQaWEVl]<; xUTTaQLx~<; <:pUOLoAoy(a<; 
f~aLTLa<; T11<; anouo(a<; TIl<; fn(bQa011<; TWV unollovu
bWv a'lrtwv OTa fnL8l]ALaxU xunaQa TaU onflQulla
TO<;, bfV E(VaL aXOIlTj YVWOTO. Lf nOVT(xLa Ilf A YLA 
ana Ta ono(a AfLnH IlEQo<; TaU COlAA3 yovLb(ou, 

EXH BQf8fL nQoobfUTLX~ aU~Tj011 TWV fmnEbwv TOU 
rnRNA TWV al XaL a2(IV) unollovubwv, XUTL nou u

nObTjAWVH aU~11IlEVIl EVfQyono(l]011 TWV aVT(OTOLXwV 
yovLbLWV26

• 'OnOLOL XL av fLVaL nuVTW<; OL ll11xaVIOflO(, 
11 fvan08f011bLalpoQwv 1l0QLWV XOMaYOVOU 0TI1 LBM 
lpaLVfTaL OTL OUVTfAf( OTI1v nQoobfmLX~ onnQa~tmo

OXA~QUVOTj nou xaQaXTTjQLSH TO LA. 

lI(!ooJTn>l{~ C(Ja(!pa>lEvn>lif~ (}e(!aJTda~ 

Lf IlLa nHQallanx~ IlfAfTTj fv6<; 1l0VTEAOU TOU LA 
(XA11QOVOIlLX~vflpQonu8na TWV xuvwv), naQm11Q~
811Xf fUVO'LX~ fnLbQaoTj TWV avaOToA£wv TaU IlfTa
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TQ£nuxou £V~UrWU TYJ£ aYYELOT£VOtVYJ£ O£ buicpoQ££ 
aVaT0l-tLXE£ XaL A£LTOUQYLX££ V£CPQLXE£ naQaIlETQOU£, 
xa8w£ XaL OlYJ V£CPQLX~ £m~tCOOll27. H v£cpQtuba TOU 
LA 1l0Lci~EL ~£ TL£ cin££ XQOVL££ on£LQallaTOv£CPQo
nci8£L££ OlO OTL YJ EXrtTC00l1 TYJ£ on£LQallatLX~£ OL~8YJ

oYJ£ OUOX£T~£TaL xaAci Il£ TO ~a81l0 TYJ£ OL6.IlEOYJ£ t
VCOOYJ£28. 01 IlYJXaVLOIlOt nou ElVaL un£1J8uVOl Yla TYJ 
OL£QyaOta TYJ£ tVCOOI1£ O£V £rVaL axollYJ YVCOOlOt-n.x. 
b£v £LVaL YVCOOTO av O£ aUT~V £VEX£TaL YJ £xcpQaoYJ 
TOU TQononOlYJTLXOU aU~YJTLXOU naQ6.YOVTa (TGF) ~ 

cincov XUTTaQOXLVWV. Av n6.vTco£ anob£Lx8EL OU 11 
na80YEVELa TYJ£ LVCOOYJ£ OlO LA OEV ELVaL blacpoQE
TLX~ ano TCOV cincov onELQallaTOV£cpQona8ELwv, £L
Val AOYLXO va aVallEV£TaL OTL 8EQanEl£C; nou EllnooL
~ouv TYJ olcillEOYJ LVCOOYJ 8a EXOUV EUVO·(X~ £nLoQaoYJ 
OlOU£ a08EvEL£ Il£ LA. 

MfTaIiOaXWalJ Vff{!(!OrJ 

IIQoe; TO naQov, YJ ll£TalloOXEuoYJ VECPQOV ELVaL YJ 
Ilovaolx~ 8EQanELa TOU LA. Ta anOT£AEOllaTa Illae; 
0X£TlX6. nQoocpatYJe; IlEA£Tl1e;, TYJe; North American 
Pediatric Renal Transplant Cooperative Study 
(NAPRTCS), Eb£L~av OTL YJ Em~LcoOYJ TCOV 1l0OXEUllci
TCOV Ola 6.Tolla IlE LA OEV OLECP£Q£ ano aUT~ TWV Ilo
OXWllciTCOV O£ ciAAEe; v£cpQonci8ElEe;25. 

MIa oncivLa, anci bQal-laux~, £mnAox~ nou EIl
cpav~£TaL OTO 3-4% TWV V£CPQLXWV 1l0OX£ullciTCOV OE 
ao8£VELe; IlE LA ELVaL YJ VEcpQtUOa IlE avcirtTu~YJ aVTL
LBM aVTLocollciTWV (aVTL-LBM VEcpQrTLOa). H Em
nAox~ aUl~ acpoQci ciQQ£va ciTolla IlE ~aQYJxota XaL 
nQowQYJ (nQlv TYJV YJAlxLa TCOV 30 £TWV) E~EAL~YJ O£ 
X.N.A. T.L. LncivLa 8a EllcpavlOl£L OE 8~A£a ciTOlla ~ 

aQQEva aTOlla IlE <pUmoAoYLx~ axo~, ~/XaL xa8uOlE
QYJIlEVYJ EIlCPcivLOI1 X.N.A. T.L. H aVTL-LBM VECPQLU
Oa Ellcpav~ETaL auv118coe; IlEoa OlOV nQwTo XQovo a
no TYJ ll£Talloox£uOYJ, XaL Ota 3/4 TWV n£QLrtTWO£COV 
OOYJYEL O£ OQlOllX~ anwAELa TYJe; AELTOUQYLxoTYJTae; 
TCOV 1l00XEUllciTCOV. 'Exouv box1llaoT£L TOOO YJ nAa
ol-wcpaLQ£Oll, 000 XaL YJ XOQl1YYJoYJ xuxAOCPCOOCPaIlL
oYJe;, anci XCOQLe; oumaouxci anOT£AE0l-laTa. H aVTL
LBM V£cpQLTlba unoTQomci~£L OlOUe; ao8£V£Le; nou 
unOX£LVTaL O£ £navall£Talloox£uOYJ, naQci TO YEYo
voe; OTL OlLe; n£QLrtTWOELe; aUlEe; o£v aVLXVEVOVTaL a
VTl-LBM aVTLOwllata nQLv TYJV £navall£TallooxwoYJ. 

IIL8avoTaTa YJ aVTL-LBM v£cpQLTlba va ocp£LAETm 
OTYJV Ex8EOYJ TOU Al1rtTYJ O£ aVTlyova TYJe; LBM TOU 
I-lOOXEVllaTOe;, Yla Ta onoLa O£V EXEL avartTUx8£L a
VOOOAOYLX~ avox~. Ta aVTlOWllata nou naQciyoVTaL 
OlQECPOVTaL EvaVTlnOLXLMCOV aVTlYovcoV-OlOXCOV TOU 
1l00x£vllaTOe;, ouv~8coe; 0llcoe; OlOUe; ao8£V£Le; Il£ 
<PLLA acpoQovv TO NCI TIl~lla TYJe; as (IV) unollov6.
oae;, £vw OlOUe; a08£vEle; Il£ AYLA TO NCI TIl~lla TYJe; 

a3(IV) unollovcibae;. LTa £T£Qo~uya 8~A£a ciTolla 
Il£ <PLLA, YJ naQouoLa TOU CPUOLOAOYLXOV anYJALOU 
TOU COL4A5 EmTQEml TYJV avcinTU~YJ avox~e; Evavu 
TYJe; as(IV) unollovcioae; TOU 1l00xEVllatOe;, Yla aUTO 
XaL Ota 6.Tolla aUlci O£V naQatYJQElTaL YJ EmnAOX~ 

aUl~ XCOQLe; naQoAa aUlci va A£LrtOUV 01 E~mQEOELe;2~.3(1. 

'Oncoe; 8a avall£VOTav, YJ vnaQ~YJ ll£taAAci~ECOV OlO 
COL4A5 yOVLOLO OXET~£Tm IlE aU~rII-lEVYJ auXVOTl1ta 
EllcpcivlOYJe; aVTL-LBM v£cpQLubae;, XCOQLe; aUTO va OYJ
llaLVElOTL TO XQLT~QLO aUTO IlnOQEL va XQYJOLllonOlYJ
8£L yLa TO OXEl)LaOIlO TCOV IlETaIlOOXEVOECOV, acpou noA
AOt a08EVEle; IlE IlEtaAAci~ELe; OlO COL4A5 yOVLOLO 
IlnOQOVV va uno~AYJ80uv OE ll£Tal-l0OXWOYJ XaL va 
IlYJv avanru~ouv aVTL-LBM VEcpQLTloa. 

To YEyovoe; OTL OlYJV nA£LovOTYJTa TCOV nEQLrtTWOE
cov 11 Em~LcoOYJ TOU 1l0OX£Vl-laTOe; £LVaL £~aLQETLXl1, xa
8we; XaL TO OTL ElVaL aOUvaTYJ YJ nQO~A£1jJ11 TYJe; m8avo
TYJTae; anOQQL\j!YJe; TOU nQWTOU I-lOOXEUllaTOe;, xa810lci 
TYJV XQ~OYJ 1l0OXEVllaTOe; ano ~COVTavo 06TYJ nQWTYJ 
£mAoy~. H £1taVall£TaIlOOX£UOYJ ano ~COVTavo 06TYJ 
O£ a08Evl1nou EXEl110YJ £llcpaVLO£L anOQQl\j!YJ ano a
VTL-LBM V£cpQLTLOa 8a nQEnEL va yLVETaL Il£ 10LatTEQYJ 
nEQLOX£\j!YJ, IlLa XaL xaTci n6.oa m8aVOTaTa 8a anoQ
QLcp8EL XaL TO b£VtEQO 1l0OXEWa. 

L'1EV unciQXouv TEAOe; oacpEle; xaT£u8uVT~Ql£e; 

YQaIlIlEe; OXETlXci IlE TO av £TEQo~uyaciTOlla 8YJAUXOV 
yEvoue; IlE <PLLA IlnOQouv va XQ11OLIlonOLl180uv coe; 
bOTEe; I-l00XEUllciTCOV. <Pu.,'lxa, av Eva TETOIO ciTOllo 
EllcpaV~EL AEUXCOllaTouQLa, unEQtaOYJ, v£CPQ1Xl1 aVE
n6.QxEla 11 EXrtTCOOYJ TYJe; axo~e;, OEV I-lnoQEL va yLVEL 
06TYJe;. ET£Qo~uya 6.TOlla Il£ aLl-latOuQLa, anci XcoQre; 
£XrtTcooYJ TYJe; VEcpQLXl1e; AELTOuQYLae; xm XcoQre; ~aQYJ
xoTa, EXOUV XQYJoLllonOlYJ8£L coe; 06TEe;. H E~EAL~ll TYJe; 
VECPQLX~e; AELTouQy(ae; Ola ciTolla aUla OEV EXEL IlEAE
TYJ8EL EnaQXWe;, anci OEV cpaLV£Tal va unciQX£L oQa
llaTLX1l olacpoQci we; nQoe; TOUe; cinoue; 06TEe;31. 

rovlbulxTj 9£Qart£la 

H yovLOlaX118£QcvtELa, cvtOTEAEOlla TCOV IJ.EYMCOV 
nQooocov TCOV T£A£UlaLcov ETWV 0Tl11-l0Q1axl1 ~LoAoyta, 

cpaLV£TaL ncoe; IlTt0Q£L va £~EALX8£LOlO XOVTLVO IlEMOV 
O£ IlLa cvtOTEAEOl-laT1Xl18£Qcvt£La IJ.Lae; nOLxLALae; XAYJ
QOVOlllXWv na8110£cov. 

H nQWtI1 ~aOLx~ nQoi.in08£OYJ yLa TYJV EcpaQI-loy1l 
TYJe; yovLolax~e; 8EQam(ae; £LVaL YJ £1tLAuOYJ TYJe; 1l0Qla
x~e; na80AoyLae; IlLae; xAYJQovOIlLX~e; na811OYJe;, OYJAa
o~ TCOV OUYXEXQLI-lEVWV YOVlb(cov, ll£Tana~£COv XaL 
nQwT{(vWV nou £l-lnAEXOVTaL O£ au~. Ll'jI-l£Qa YVCOQL
~OUIl£ OTln£QLnouTo 80% TCOV n£QL1tTWOECOV LA oCPEl
AOVTaL O£ Il£TaMci~£Le; OlO <pUAETLXO XQCOl-laToocol-la X, 
OlO onoLo EVTon~OVTm TO YOVLOIO COL4A5 nou xco
oLxonOl£t, oncoe; EXOUI-lE au~YJT110EL, TYJV as un0l-l0va
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auxv6rrl1:E~, orrw~ auJl~aLVEL XaL atO LA. LE Eva 1:QL
1:0 JlEAO~ 1:11~ JlLa~ OLxoYEVELa~, ('namonu811xE MeIl 
JlE ~aQllxoTa, XWQL~ VECPQLX~ rrQoo~oA~. H MeIl 
ata u1:oJla aULu xaQaX1:11QL~01:av arro EAUUWOll1:0U 
aQL8Jlou 1:WV aLJlOrrnaALwv atO rrEQLcpEQLXO aLJla, 
XaL rraQouoLa yLyUVUWV aLJlOrrnaALwv JlE urrEQJlL
xQooxorrLxE~ JlOQCPOAOYLXE~ aVWJlaALE~ XaL EAanw
JlEvll rrQoOXOnllUX01:11'ta. 0 XQovo~ QO~~ ~1:av au
SllJlEVO~. H XAllQOVOJlLX01:111:a OE OAE~ U~ rrEQLJrl:W
OEL~ rrou EXOUV avacpEQ8EL ELVaL JlE 1:0V EmxQawu
V1:a xaQax1:~Qa, aAAu OEV ELVaL YVW01:0 av aU1:o~ 

ElVaL auwowJlauxo~ ~ cpuAoaUvOno~. To YEYOVO~ 

au 1:a 8~A£a U1:0Jla rrQOO~UnOV1:aL ow LOLO ~a8Jlo 

JlE 1:a UQQEva OEV EUVOEL 1:11V urro8Wll nl~ cpUAO
ouvonll~ XAllQOVOJlllOll~, arr01:11V unll OJlW~ OEV E
XEL OLamatw8EL XaL "UQQEvo~-rrQO~-UQQEva" XA1l
QOVOJlllOll rrou 8a OUVllYOQOUOE urrEQ auwowJlau
X~~ XAllQOVOJlllOll~.rtyuvua aLJlOrrnUALa arrav1:w
V1:aL ErrLOll~ atO aUVOQOJlO Fechtner, xa8w~ XaL ow 
ouvOQOJlO May-Hegglin. 

};VVO(}OPO Fechtner: };VVO(}OPO A/port 
W AWXOXVTTa(}tXa iYXAftoTa (AE) 
xat pax(}oO(}oppoxvna(}o:JTfvia (Mell) 

To aUVOQOJlO aULa (AEMeIl-LA) rrEQLYQuC{JllXE 
yLa rrQW1:11 cpoQu OE JlLa OLxoyEVELa JlE 8 rrQoo~E~All
JlEVa JlEAll arro 4 YEVEE~42 , EVW OE flw O£131:EQll OLXO
yEvELa ~Qf811xav rrQoo~E~AllJlEVa 16 JlEA1l43. OL a08E
VEL~ ELxav VECPQLX~ rrQoo~oA~, ~aQllxoTa, auYYE~ xa
1:aQQuxl:ll, MeIl, XaL EyxAELata ata AEUXU aLJlOocpaL
QLa, OE OLUCPOQOU~ auv01JaoJlou~. OL auYYQacpEL~ ovo
Jlaoav W aUvoQOJlO a1J1:o "aUvoQOJlO Fechtner" arro 
1:11V rrQwnl OLxoyEvELa atllv rraQal:llQ~811x£.To aUv
OQOfAO Fechtner OLacpfQEL arro1:o aUvOQOJlO Epstein 
atllv rraQ01JOLa JlLXQWV, x1Javwv x1JUaQorrAaOfAan
xwv EyXAELatWV ata 01JOnEQocpLAa XaL ata llWOLVO
cpLAa AE1JxoxUTIaQa. LW XOLVO JlLxQooxomo 1:a f
yXAELata aULu EJlOLU~aV JlE 1:a1:0SLXU oWJluua Dohle, 
XaL 1:a EyxAELata atO aUvOQOfAO May-Hegglin, aMu 
ow llAEX1:QovLxo ELxav OLacpoQEnx~ OOJl~. H ~aQll
xoTa orro1J 1Jrr~QXE ~'tav vEuQoaL08111:11QLax~ 1J1jJllAwv 
auXVOl:~1:WV, EVW 11 VECPQLX~ rrQoo~oA~ X1JJlaLvo1:av 
arro fALxQoaxomx~ aLJlaW1JQLa fAEXQL XN.A. T.L. LE 
OA01J~ W1J~ a08EvEL~ ~QE811xE xal:aQQuX1:11~. <PaLvE
1:aL on 11 ErrLJrl:WOll1:WV auJlJrl:wJlU1:WV W1J LA OE rrE
QLJrl:WOEL~ MeIl JlE AE OEV ELVaL ata8EQ~. Avacpf
Q£l:aL 1:0 aUvOQOJlO Sebastian, ato orroLo 1JrruQXEL XA1l
QOVOfALX~ MeIlfAE AE, XWQL~ n~ EXOllAWOEL~ W1J 
LA44. IlLO rrQoocpal:a, rrEQLYQuCPllxE fALa OLxoyEVELa 
JlE 10 fAEAll JlE MeIl XaL AE, JlE JlLa a01JJlJrl:wfAanx~ 

EXJrl:WOll1:11~ OLacpuVELa~ 1:01J cpaxou w~ 1:11 fAOVaOLX~ 

m8av~ EXOllAWOll LN5 . 

N6oo~ tT]~ AEJttt1~ I:BM 
(xaA0t10T]~ OlXOyEV* aq.1atouQla) 

H arrofAOVWJlfVll orrELQafAanx~ aLfAal:OuQLa, fArro
QEL va EfAcpaVLatEL w~ flLa OLXOYEV~s ~ orroQaOLx~ OLa
'taQax~, XaL auxvu auVOUU~E'taL JlE Olwavux~ Mm1Jv
all 1:11s LBM atll VECPQLX~ ~L01jJLa. IluV'tws 0 oQos 
xaAo~811s OLXOYEV~s aLJlal:OuQLa (KOA) OEV JlrroQEL 
va 8EWQ1l8EL arroAULa aXQL~~s, acpou 11 OLXOYEV~s 

aLJlal:OuQLa OEV ELVaL rrUV1:Ol:E xaAo~811s, OU1:E 11 xa
Ao~811~ aLfAaW1JQLa ELVaL rruv1:a OLXOYEV~S' Arr01:11V 
Unll 0 oQos "AEm~ LBM" ELVaL rrEQLYQacpLxos, XaL 
fArroQEL va avnatOLXEL OE OLUCPOQEs xal:aatuoELs JlE 
OLacpoQEnxo fAoQwxo XaL rra80yEvEnxo urro~a8Qo, 

EVW OE xurrOLEs rrEQLmWOELs JlrroQEL va ELVaL XaL cpu
OLOAOYLX~ rraQanaY~-£JrOfAEVWs ELVaL Laws rra
QarrAavlluxo 11 AEm~ LBM va xaQaX1:11Q~£l:aL Ws 
"vooos"· 

L1 tacpo(}i~ ami TO OVVO(}OPO A/port 

H KOA ELVaL XAllQOVOfALX~ OLal:aQax~ l:lls LBM, 
rrou xaQaX1:11Q~E1:aL XALVLXU arro EfAJlEvOuOa JlLXQO
oxomx~ aLJlal:OuQLa XaL EJtELOOOLaX~ JlaxQooxom
x~ aLJlal:OuQLa. H KOA OLacpfQEL XALVLXU arrow LA 
aJto aQxE1:fs arr01jJELs: 

1. IloM oJtuvLa auVOUU~E1:aL flE ESWVECPQLXE~ a
VWJlaALES' 

2. AEUXWJlawuQLa, u:r;,£Q1:aOll, XaL ESfALSll OE 
X.N.A. T.L. EJlCPav~oV'taLrroM oJtUVW. 

3. ~EV cpaLVnaL va uJtuQXouv OLacpoQfs atllV EX
cpQaOll1:11s KOA Jlnasu 1:WV OVo cpUAWV. 

4. H XAllQOVOJlllOll yLVnaL flE wv auwowJlanxo 
EmxQawuV'ta (AE) TUrro. 

LUXVU 11 LatOAOYLX~ OLUXQLOYI fA£l:asu KOA XaL 
JtQWLJllls vEcpQoJtu8ELas OE LA ELVaL OVOXOAll, JlLa 
XaL JtaQal:llQEL1:aL MmuvOll1:11s LBM xaL atLs OVo 
aULES xal:aatuoEL~. L1:11V KOA rruV'tws 11 LBM rra
QaJlEVEL AEm~ JlE l:llv JtuQooo 1:0U XQovou, EVW ato 
LA UCPLatal:aL JtQOOOEUUX~ rruxuvoll XaL OLaJlEQL
0Jlal:OJtOLllOll, EUQ~Jla1:a rra80yvcDJlOVLXU. 

Few:nxrf 

'OJtws avacpEQ811xE, 11 KOA XAllQOVOJlEL1:aL au
v~8ws JlE wv AE TUJtO. To OLxoyEVELaXO LatoQLxons 
JtEQLOOO1:EQEs cpoQEs ELVaL "'4'EuOws-aQvlluxo", fALa 
XaL 11 JtAELo1jJllCPLa 1:WV a08Evwv fAE KOA OEV YVWQL
~ouv OU EXOUV XUJtOLOV auyyEvrj JlE aLfAa1:0uQLa. IlQo
ocpa'ta rrEQLYQuCPllxE JlLa JlEYUAll rEQfAaVLX~ OLXOYf
VELa JlE KOA, 01:11V oJtoLa aVLxvEunlxE JlLa EatLax~ 

JlE1:UnaSll ato COL4A4 yOVLOLO, yw 1:11V orroLa 1:a 
rrQoo~E~ArlfAfVa u1:oJla ~1:av nEQo~uya30. 'H1:av 11 
JtQwl:ll aJtoOELSll on, 1:0UAUXLOWV JlEQLXfs rrEQLmw
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OELe; KOA, OcpELAOvtaL OE [.lELaAAaSELe; OE "tonoue; "tOU 
xOAAayovou IV. Ilcivtwe; OE ciAAEe; [.lEAE"tEe;, anoxAE(
OHlxE 11 m8avo"t11La [.lELaAAaSEWV OLa COL4A3 XaL 
COL4A4 yov(bLa OE OLxoyEVELEe; [.lE KOA46, xciu nou 
bE (XVEL AU 11 KOA E(VaL [.lLa ELEQoyEVtle; yEVEuxci bLa
LaQaxtl· LLLe; [.lEXQL nUQa avooo'LOLOAOYlXEe; [.lEAf"tEe; 
"tOU xOAAayovou IVoE a08EVE(e; f-1E KOA, bEY ~QE811
xav bLaLaQaXEe; OL11v xaLavo[.ltl "tWV bwcpoQwv uno
[.lovcibwV OL11v LBM. 

KJ..tvtXf~ fXOtJA.WUft~ 

Ta ciLO[.la IlE KOA E[.lcpav~ouv E[.l[.lEvouOa IllXQo
oxomxtl aLllaLOuQ(a, nou aVLXVEUELaL ouvtl8we; OL11v 
naLblxtl11Alx(a. LE IlEQlXOUe; a08EVECe; 11lllxQooxom
Xtl aLllaLouQla ElVaL blaAECnouoa, XaL 11 aVlxvEu0tl 
"t11e; [.lnoQEC va 1111 y(VEL [.lEXQl "t11v EVtlAlX11 ~Wtl. Mv 
E(VaL oncivla 11 qtcpcivLo11llaxQooxomxtle; aLllaLOu
Qlae;, ouxvci [.lELci ana 11La AO([.lWS11 LOU avw"tEQoU a
vanvEuOLlxOU. H aL[.laLouQ(a CYtllv KOA blaQxEC ECP' 
oQou ~wtle;. 

E(vaL noAu oncivla 11 E[.lCPcivL011 Ol1[.laVuXtle; AEU
XWllaLouQlae; tl unEQLaO''le;, aAAci "tE"tOlEe; nEQlnLW
OEle; EXOUV avacpEQ8E(47. Ill8avov [.lEQLXEe; ana ue; nE
QlnLWOELe; amEe; va E(VaL OL11v nQay[.laUxo"t11"ta na
QaAAaYEe; LOU LA, oue; ono(Ee; EmxQaLE( LOLOAOYlXci 
11 AEnwvo11, naQci 1] ncixuvo11, "t11e; LBM. 'EXEl ava
cpEQ8E( 11 ouvUnaQs11 "t11e; KOA [.lE ciAAEe; onELQallau
XEe; blaLaQaXEe;, onwe; 11 IgA vEcpQonci8Ela, xciu nou 
aAAa~EL "t11 CPUOLXtllOLoQla XaL "t11v LOLona80Aoy(a 
"t11e; vooou 48. 

Ila(JOA.0YIXli avaTOfllxtj 

LUe; nEQloOO"tEe; nEQLnLWOELe;, 11 ESE"tao11 VECPQl
xwv LOLOLEllaXlwv IlE LO 11AEx"tQovLxo IlLxQooxomo, 
8a bELSEL blcixm1] AEJ1WVOll "t11e; LBM, xa8we; XaL "t11e; 
lbLae; "t11e; lamina densa ana 1l0V11e; "t11e;. Ebw nQEnEl 
va avacpEQ8E( au LO CPUOLOAOYlXO ncixoe; Llle; LBM 
ElVaL blacpoQELlXOIlELaSU aVbQwv XaL yUVaLXWV, E
VW EmnAEov IlELa~ciAAELaL IlE "t11V nQoobo "t11e; l]ALX(
ae;49.50. Amo 011 [.lalVElon XaLci "t11V na80AoyoaVaLo
f-1lXtl EsE"tao118a nQEnEL va Aa[.l~civov"taLunO'IjJ11 "to
00 11l1Alx(a 000 XaL LO cpUAO LOU aL0IlOU ana LO onOlO 
AtlCP811XE "to LOLO"tEllciXLO. L1LcicpoQEe; ciAAEe; "tExVlXEe; 
AEnLO[.lEQELEe; 8a nQEnEL va A11cp80uv uno'IjJ11, onwe; LO 
ncixoe; "t11e; "tOlltle; OE 0XEo11IlE La XQL"ttlQla xaQax"t11
QlOlloU "t11e; LBM we; "AEnLtle;"51. Ilcivtwe; E(VaL Evbw
CPEQOV au 11 [.lELa~A11"tO"t11La "tOU ncixoue; "t11e; LBM IlE
"tasu "twv onELQallci"twv OE Eva ciLOIlO IlE KOA ElVaL 
noM [.lLXQtl, Xl ELaL aQXEl ESE"taOl] AlYWV onELQallci
"tWV yLa va 8EOEL Ll] bLciyvWOl] "t11e; "AEnLtle; LBM". 

o avooocp80QLO[.l0e; [.lE "t11 XQtlOll avtLOWllci"twv EL
blXWV Yla ue; ESL unOIlOvcibEe; LOU xOAayyovou IV 

bEY bevEL na80AoyLxci EUQtl~taLa, XaL amollnoQE( va 
XQ11OL[.lonOL118EC we; Eva EmnAEov bLayvwOLlxo XQl
LtlQLO. 

AvTtflfTwmutJ 

Ol a08EVE(e; IlE KOA 8a nQEnEL XaL' aQXtlv va 
xa811ouxci~ovtaL,aAAci va EnavEQXOvtaL OLOV LaLQO 
xci8E 1-2 E"t11 yLa IlE"tQ1]0ll "t11e; aQ"t11Qlaxtle; n(EOlle; XaL 
"t11e; VEcpQlXtle; "tOUe; AEL"tOUQylae;. H m8avo"t11"ta ESEAl
1;11e; OE XNA ElVaL noAu ~tlXQtl, aAAci bEY 8a nQEnEL 
va anOXAElELaL. 

ABSTRACT 

Zanos SP, Sakellariou GA. Alport Syndrome and 
Thin Glomerural Basement Membrane Nephropa
thy. Hippokratia 2002, 6 (1): 16-30 

Alport's syndrome (AS) is a hereditary renal dis
ease and the gene responsible for some of its vari
ants has been identified and is responsible for the 
synthesis of a portion of the as chain of the type IV 
collagen. It is also normally present in the mem
branes of the lens, eye and organ of Corti in the ear, 
suggesting that the absence could also explain the 
extra renal manifestations of the disease. Two modes 
of inheritance have been described: X-linked domi
nant and, less commonly autosomal recessive Af
flicted male subjects have-; less favorable prognosis 
than do female subjects. Alport's syndrome is associ
ated with hematuria, proteinuria, or progressive re
nal failure. Other extra-renal abnormalities are sen
sorineural hearing loss, eye changes and platelet 
dysfunction. The diagnosis of Alport's syndrome can 
be made from renal biopsy with specific findings. 
Alport's syndrome can usually be easily differenti
ated from benign form of familiar hematuria or thin 
basement membrane syndrome, which is an autoso
mal dominant disease with excellent prognosis. 
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