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Haykosi ornagu

\/. Boyckuk, OIABETIC MEPHPOPATHY: 3HOPIT

11 (iiyiaink PEVIEVY

vkoyirian Biaie Meiiical linK'erxiiy.

lierrTixi
ey T>r(I1$: neplropaiHy, clicibeiei NbxiTci. THe ariicie ckaia \riH ivle xitori re\ievmo /Tain paiiopiiy-
\elllin$, kiciney. (Habelic coTpH- .violo‘ical TecHaniaTx o/cliabeiic nepropaiHy ciere‘opteni anci
Moy, Teiitocb i ‘o7 iHe eariy Cielediion O/renai iiywy in cliabeiic paiieTx

a Heip o/ ili//ereni bioTarkeT in bociy/Inicb anci iiluwea.

IniTocinciion. THe MNiobai epicieTic or'ciiabeies i3 a
raior lieaiib probleT. Miabelic nepHroparby (I)M)
an cie\eiop inaboul 1/3 or'ciiabelic inciiyicinais anci i3
naracierireci by 3pecilic §loterular anci Iubular
rsions in iiie kiciney. Tbe3e IESIONS are a33ociaieci
Viiii pro£ression (o enci 3la8e renai ciizease VYyiib
ubNec]Heni resuireTteni ior renai ciiaiysiz anci
ranspiaillalion. Oespiie iiie 3i™nilicance ol 14, lliere
$biill incoTpieie wnciersianciin™ olibe paibo”™enic
necbanisT3, pariicmiariy cHose wncieriying ibe

Yazociiiaiory
Prosla8hnclin3

MyperMiiralion

Jibnnonnal
Kesporike lo
Anujoiensin 11

T i
Nirial IMalrivrelic
Pepiicic

AbnorTai
Einloilielin/
IYilric Oxicie

Cro\\(b Honnone

L
HyperinauiineTia

Thbe ciiabelic coinpiicaiions inciuciing nenropaiby.
carciioyascuiar ciizeases, anci nepiiropaiby yyiiicb i3
ore or'ibe To3i coTpiicaiions cieyeiopeci in laie 3ia™e
increase ibe Torbiciily anci ToMaiiiy. Oiabelic
nepbropaiby occiir3 in approxitaieiy 30% ol ciiabelic
parieni3 anci ieaci3 O renai aiinre in To3i couniTies.
Tbe Tir3i 3i8n or nepbropaiby \ya3 cieiecieci by
rnicroaibutinuria (presence oralbuTin in vrine) bur
cioe3ny coyer aii paiieniz XMib renai iTpairtneni.

Proiein
Clycosylaion ACE
Prociuci3

T T
CioTermiar
HyperTropliy

Mes3an”/al IYlalrix

Cloternloxicro81$

E8KO

PIB-1. Ceneral 3ciiete oHlie liyper‘lyceTia inlfunence.
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KniHiyHa Ta ekcnepuMeHTanbHa naTonoria

Oiabelic nepbropaiby, aizo kno\Yn a3 Kitteisiiei-
\\/il3on 3ynciroTe or nociuiar ciiabelic 81oTtewlo3scle-
HynciroTe cbaracierirecl by albutinuria (>300 18/
(iay or >200 tc8/1in) conMrTnecl on ai leayi iyyo
occasion3 3-6 Tonib3 apan, perTaneni anci irre-

Tom XIII, Ne2

yersible ciecrease in 8loternlar Mliraiion raie
(lable 1.). anci arTerial bypenen3sion. Tbe 3yn
\ya3 Tirsi ciescribeci by a Briiisb pby3sician C
\Yilson (1906-1997) anci ATerican pbysicia
KitTeisiiei (1900-1970) in 1936 [3].

Oeciine in gioterwniar iiiraiion raie (Ti/Tin/year)

Oiabele.4

Type 1 T YPe 2
No~nu)al?)utinn’ia 1.2-3.6 0,96
= c
Microalbuniinuria ]e _ 2,4
Proieinuria 9,6- 12 5,4-7,2

lable 1. Oeciine in £loTtetlar MKralion raie in yarions 3ia”e3 ol lype 1anci lype 2 ciiabi

Tbere are liye 3ia8e3 in ibe cieyeiopteni ol
ciiabeiic nepbropaiby [14].

8ia8e |I: HypeNropbic Kyperi'iliraiion. In ibi3
3la8e, OPK i3 eirber nortai or increaseci. 8ia«el la3i3
approxitaieiy Tliye year3s I'rot ibe on3sei ol ibe
ciizease. 'T'be 3ire ol ibe kiciney3 i3 increaseci by
approxitaieiy 20% anci renai piasta [lcny i3
increaseci by 10%-15%, \ybik albutinuria anci blooci
pressure retain \yiibin ibe morTtai ran§e.

8ia8e IlI: Tbe uwniei 3la8e. TITi3 3ia8e 3iaris
approxiTtaieiy iyyo years aner ibe onsei oi' ibe
ciizease anci i3 cbaraclerireci by kiciney ciata«e \yiib
baseteni TeTbrane ibickenin» anci Tesan§ial
prolileraiion. Tbere are 3iiii no ciinicai 3i”n3 olibe
ciizease. OPK. rellrn3 lo noitnai yaines. Many paiienis
retain in ibi3 3la«e wuniii ibe enci olibeir lile.

8ia8e Ill: Tbe Ticroalbutinuria 3sia*re (albutin
30-300 T18/clU) or iniiiai nepbropaiby. THi3 i3 ibe lir3i
ciinicaiiy cieleciable 3i8n ol §loTernlar ciata8e. H
nanaiiy occurs liye io len years allier ibe onsei olibe
ciizease. Biooci pressure tTay be increaseci or norTaf.
ApproxiTaieiy 40% oi'paiieni3 reacb ibi3s 3ia8e.

8ia<*e IV: Cbronic kiciney lallure (C'KP) i3 ibe
iiteyersibie 3ia8e. Proieinuria cieyeiops (albutin >
300 18/cll), OP4 ciecreases beioly 60 TP/Tin/1.73
T2, anci blooci pressure increase3 aboye norrafl
yaines.

8ia8e V: TerTtinal kiciney laiiure (TKP) (CPK <
15 inb/Tin/1.73 T2). ApproxiTtaieiy 50% oi’ibe
paiieni3 \yiib TKP reynire kiciney repiaceineni
iberapy (periioneai ciiaiysi3, beTociiaiysi3, Kiciney
Iranspianiaiion) [19].

Obleciiyes ol iHe researcb. bknyaciays, ibe
3cieniisiz n3e a loi olTeiboci3 lor ibe eariy cieieciion
orrenai iniury in ciiabeiic pafiieni3. 81I1l ibey look lor
ibe §eneralbioTarker, \ybicb \yill s iye an opporiuniiy
KO preyeni E8K.0 (Enci 8ia8e Kenai Oi3ease). Inibi3
sboii reyiely \ye Iry lo consicier 3ote ol llieT.

Oiscunszion. Paibo8enesi3 olcliabelic nepbro-
paiby i3 yery conipiicaieci anci resuiiza I'rot ibe
inieraciion ol beTociynaTtic, Teiabolic anci§eneiic
laciors.
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CioTterwniar byperlillralion i3 ibe

paibo«enic \yay in OM. Tbi3 leaci3 lo inira”ioT
bypenension [3, 6]. Proi>ression 'TOT §lOoT>
byperlilieraiion lo ibe 3la8e ol basc

TeTbrane ibickenin«. Tbi3 i3 ibe eariiesi cieic

leaci3

cban”e in ibe course olciiabeiic nepbropaiby. 1
loiioyyeci by expansion ol Teszan8inTt anci Nina
nociuviar 3cierosis. Ai ibi3 3ia”e, ibe kiciney Ta}
Tore 3erut albutin (pia3Ta proiein) iban norr
ibe urine (albutinuria), anci ibiz can be cieieci
sensiiiye Teciicai ie3i3 lor albutin. Tbi3 sia
caiieci "Ticroalbutinuria™. A3 ciiabelic nepbro)
pro«re3ses. increasin» nutbers olf8loternl
ciesiroyeci by pro«re38lY€ nociniar «loTerunioscie
Conseymneniiy, urine albutin increases to ibe
ibal
lecbniunes. Ai ibi3s 3ia8e, a kiciney biop3y «ene
cieariy sbolys ciiabelic nepbropaiby [9, 21].
Artanni-Pb3iein cbange or Artanni-Eb3sicin

ii Tay be cieiecieci by orciinary wrina

consiziz ol deposils ol «lycoagen in ibe Ti-
epiibelial ce lI3 (par.3 sirangbi ol proxiTai con\o!
Inbule anci loop olHenle). Because T03i ciiab
are lIreaieci belore ibi3 3ia8e, ii i3 yeiy rare 1o see
ibe preseni lite. 17 appears in ciecoTpens
cliabelic3 \\'iib §1lyceTia bi§beriban 500 Ta/cii. a.:
ibe presence or seyere 8ly'co3uria; Il i3 a re\er
aiieraiion yyiiboul mnciionai Ttanilesiaiion>
iniersiiiinT 3bo\y3 non 3pecific cbronic cbanse
19].
Aortone3. The roie or bortones was e
riteniaiiy cietonsiraieci in ibe 3iuciy by 8erri
yybo 3bouweci ibal ibe inrusion ol 3o0TalO5
ana'o8unes (ocireoiicie) pariiy ieci lo ibe ciecrea
bypeiTiliraiion anci kiciney 3ire, In ibeir
«lyceinic re8ulalion. piasta °luca8on. anci are
bortone leyels nncban8ecl, buw
conceniraiion olinsumlin-like 8ro\Yiblackor-1 (IC
ciecreaseci [16]. Paibo8enelic roie ol IOP-1 17:

been coTpieieiy einciciaieci. buT ii i3 knoun

retaineci

exo«enous aciininiziraiion olbl3 bortone in non

inerease, \nbicli are ibe cban8e3 aizo ob3ene

iniiiai  ciiabelic nepbropaiby. Tbe icien



| aeTto<lynarnic cban8e$, aion” wiib ibe increase in
K Kiciney 3i/.e. occur in experiteniai anirnmai Tocieis
XKgsiier ibe infnugion oMMOP-1.8e\ lortones tay aiso
| TMuence liyperMliraiion. ClieTey ei ai. obzeryeci a
i oecrease in kiciney blooci rlo\y anci yascuiar resisiance
T response lo byper8lycertia in yyonien, bui noi in
LW ten. Ibe 3aTe 3iuciy sboyyeci iball rbe aciciiiion or
rn8ioien$in-conYeriin§ enryte inblbiior (ACE1)
resuiieci in a ciecrease in blooci pressure in boiii Ten
ipTci yyornen. bui OPK. ciecreaseci oniy in \Yoten [ 10.
[-»]-

MicroalbuTtinuria \\a3 cieiecieci in pafienis oi
Ibeyere kiciney iTpairteni a3 byperiension anci
KioTerniar baseTeni iTpairteni. Prcciiabeiic

LLl6yperiensiye paiieni3 Tay cieyeiop nepbropaiby in
ptoninsaiin-ciepencieni ciiabelic 3ubiecl3. CiyeeTic
poniroi i3 iHe To3i iTporiani ror §lucose lkVel in
Iliabele3 anci ibe To3i iTporiani i3 wuiycaieci
peto8lobin (HA1C) a3 a "ooci inciex or «incose

. €i. Once cliabelic nepbropaiby y/a3 \ye1l cieiecieci
Llecorciin§ HO ibe iberapeunlic proiocois. inciuciina.
MyceTic anci blooci pressure, conirois \yere roiicnyeci
ap. Oiabeiic nepbropaiby can be preyenieci O a

MKniricani cieSree by eariy cicieciion u3in» noyei

I M BoTarkers in bociy rivicis anci ii3sanes [4. 5].

Alburainuria i3 a 3i8n oi'kiciney ciisease. inciuciin®

“pabelic nepbropaiby. 'be “oTerwniar capiiiary \ail

H W5 a3 a 8loTternlar Jlliraiion barrier (OPB) anci

1||rclucies 3 coTponeni3: renesiraieci a;lotermlar

MB<ioibelinTt, 8loTernlar baseteni TeTbrane

NA&BM), anci pociocyies wwiiH processes brici§eci by siii

Apapbrant3. | Heeiiecis oribe OBM arci pociocyies
|l r:ibe 3eieciiyc properiie$ oribe OPB baye aiiracieci

wcb inieresi in receni years. Becamse ibe I'enesirae
prioteruniar encioibeliai ceii3 are approxitaieiy
ciiateier wiibowl ibe ciiapiira8T anci albutin
aciiateier oroniy 3.6 nT, rbe encioibelinT i3
|61gKi O conlribuie iinie KO ibe proiein barrier

iciion Oriiie £loTernlar capiiiary \yail1[9. 11].

rniiy. 3eyerai lines oreyicience baye sii£§esleci
e THere i3 a 200- O 400-nT-ibick TeTbrane-like
percoyeriny (be InTtinai surrace oribe «loTeruniar
ptoibelinT; ibi3 i3 caiieci llie encloiHelia! cell 3urrace
ker(C81.). Tbe H8b i3 a liyciraieci. eei-iike 3iruciure

:inciucies 2 coTponenis: ibe §lycocalyx. y/liicb i3

Knecieci io ibe encioibelinTt yyiiii 3eyerai
:kbone" Toiecunies, rnainiy proieo”iycans anci
oproieins. anci ibe encioibelial cell coai, yyiiicb i3
edred 10 ibe §lycocaiyx anci i3 coTposeci ol

c-eieci proieo8lycan3, §8lycosaTtinoalycans.
wproieins, anci piasta proiein3 [7]. Many 3iuciies

siton-n ibal ibe E8E ai3o piay3 an iTporiani roie
lie perteabi lily barrier (inclddin8 ibe OPB).
3eni3 wniib preeciatpsia or betoiyiic ureTic
MeroTe baye albutinuria, anci ibeir efloTerular

HaykoBi ornagu

Haraicizzon 3bou\eci ibai infusion enryTtes, yybiciT
cii8esl £lycosatino8lycans, ciecrease llie ibickness ol
Ilie ESE anci proToie increaseci iinx olfalburin
acro3ss iHe §loterular capiiiary barrier. 8in«H ei ai.
cieTongsiraieci ibai ireaiteni wiib beparanase on ibe
butan yioTewiar encioibelial ceii §1lycocaiyx in yiiro
retoyeci ibe Ta)oriiy ol ibe wuiyc'ocaiyx anci
increaseci ibe passa8e olalbutin across iHe cell
Tonoiayer [22]. Tbe3se siuciie3 3ufesiecl ibal iniuries
KO ibe 8loTermnlar E81, increaseci ibe Hux oi'albuTin
across llie OPB anci camseci proieinuria, inciicaiin« ibe
irnporiance oribe E8b in §loternlar pertseieciiyiiy.
inyerseiy correfaieci yyiib ibe albutin-to-creaiinine
raiio in lype 1 ciiabeies. Hi81l §1ucose reciuces ibe
biosynibesi3 oi'§lycosaTtino§lycan in Ine 8loternlar
encioibeliai cell wiycocaiyx anci increases ibe passaae
oi'albuTin across encioibelial cell Tonoiayers [7].
8inciies baye 3bo\yn ibai byperuyiyceTia leacis O
recivceci cbar”e-selecilYliy anci proieinuria, aiiering
ibe coTposiiion oi'ibe §loTernlar barrier. Houyeyer.
lo i'niiy eiuciciaie ibe Tecbani3T3 inyoiyeci in ibese
processes, \ye Tu3i rir3i cieiertine uyMeiber E3b
piay3 a roie in ibe proiein barrier Iunciion oi'ibe
OPB inyiyo [3, 6].

Ciycaiion encl-procinclrs. Pari oi ibe exce3ss
«lucose in cbronic byper8lycernia bincis lo rree atino
acicis or circuiaiin» or ii33me proiein3. Tbi3 non-
enryTaiic process prociuces
8lycalion prociucis, anci iaier, irreyersible aciyanceci
8lycalion enci prociucis (AOE3), yybicb accuTuiaie in
ibe ii33nes anci conlribuie lo ibe cieyeiopTeni or
Ticroyascuiar coTpiicaiion3 orOM. AOE3 Tociniaie
ibe cell aciiyaiion, 3i8nal iransciuciion, anci cyiokine
anci «rowifi racior expression ibrom§li ibe aciiyaiion
orK-clepencienl anci K.-inciepencienl 3i§nal paib'/1'ays.
Bonciirw, lo ibeir pociocyie recepiors, AOP"3 Tay
incince expression orsoTe laciors consiciereci io piay
ibe key rofe in iHe paibo8enesi3 or ciiabeiic
nepUropaiby, 3ucb as iransrorting srolyib racior-
beia (TOP-bela) anci conneciiye ii33Me gro\yib racior
(CTOP) [8. 17]. In non-ciiabeiic inice, ibe inrusion or
eariy prociucis or §lycalion up io ibe conceniraiion
3een in cliabelic ntice increase3 ibe kiciney3 blooci
How, OPK, anci inirayioTewiar pressure, yyiiicb are
cbaracierisiic or unireaieci OM [15, 16].

Pociocyies are ceii3 preseni ouisicie ibe baseTteni
TeTbrane or nepbron. in paibolo8ical cases,
pociocyie3s are expecieci io be easiiy rowvnci in urine or
ciiabeiic paflienis yyiil Ticro anci TacroalbuTinuria.
HwuTan pociocyies baye been rownci io be ciata«ecl in
cliabelic nepbropaiby paiienis. An eieyaiion in rooi-
process pore3 ba3 been cieiecieci in cliabelic paiienis
anci correiaieci ciireciiy \yiib inicroalbutinuria. A

reyersibie eariy
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ciecreaseci nuTber ol pociocyies (pociocyiopenia) ir
ciiabeiic paiieni3 \yere cieiecieci in Tany cases [17,
20].

Keaciiye Oxy8en 8pecies. Increasini’ eyicience
sboxys Ibe iTporiance or reaciiye oxySen 3pecies
(K.08) in iHe paibo’enesis ol cliabeiic nepbropaiby.
Alibou«b ibe KO8 procivciion Tay bc infuericec! by
nmaTe roli8 Tecbaniata, iHe TO3i iTporiani roie in
beir procivciion i3 piayeci by 3uperoxicie prociviced by
8lycolysi3 arc oxiciaiiye pbo3pboryiaiion in ibe
Titocitonciria. K.08 aciiyaie aii iTporianipaiboSenelic
TecbanisTs, 3ucH a3 increaseci prociviciion ol AOE3,
increaseci Muco3se eniry inio ibe poiyoi pai'i\yay, and
encioiiieiiai 8lycocalyx, \\bicb leaci3 lo albutinuria
\yiiltovii ibe concurreni ciata8e lo ibe CiBM iizeir
[13, 18].

lirinary excreiion olMtTtnno8lobulin M (1&M)
\ya3 [oind lo be a beiier inciex oi' iTpaireci kicirey
lvnciion iHan albuTinuria in ciiabeiic paiieni«.
Hcnyeyer, Ii ba3 MOl been regarcied a3 an eariy bio-
Tarker oi' enci 3iaue renai ciizease, yybile piasta
cysiaiin C ieyeiz comici be a nseiiii Tarker i'or rerai
ciysninciion in ciiabeiic paiieni3z \yiiH norroalbn-
Tinuria [4, 10].

Prorenin. Increaseci 3ervt prorenin piay3 a roie
in Ibe cieyeiopteni oi" ciiabeiic nepbropaiby in
chiiciren anci acioiescenis. Prorenin birci3s lo a 3peciiic
ii33me recepior, lesclirg (o Ibe aciiyaiion oi"iHe siynal
paiHyyay oi' Tiio§en-acliyaiing proiein kinases
(MAPK), wbicb poieniiaie ibe cieyeiopTteni o'
Kiciney ciata”™e. lisin" an experiteniai Tociei oi'
ciiabeiic nepbropaiby, Icbibara ei ai. inciicaieci a
po3ssible roie ol prorenin in ibe cieyeiopTeni or
ciiabelic nepbropaiby. In ibeir 3iuciy, a prolonSeci
prorenin recepior biockacie carceileci iHe aciiyaiion
O0i'MAPK, \ybicb preyeriieci iiie cieyeiopTteni or ciia-
belic nepbropailiy ciespiie ibe increaseci aciiyiiy or'
an8ioiensine Il [18].

Osieoponiin (OPIY) i3 acaicinT binciing proiein
yybich I3 expres3eci in bore, encioibelial ceii3. and
8loteruvlar bazeteni TeTtbrane. i1 i3 inyoiyeci in
borie inrnoyer and inJlatTtaiion. In ciiabeiic paiienis,
pia3ta ozieoponiin icyei Yya3 3ignillcanily correiaieci
\yiib Tbe cleSree ol ciiabeiic nepbropaiby. In wvrire,
increazeci OPN excreiion ieyei \ya3 cieiecieci in
anital Tociei oi‘acuie renal ciizease. Tbi3 3ivicly \ya3
ciesi8neci i'or eyaiuaiion oi' vrinary pociocyie in
coTtbinaiion \iili osieoponiin and pia3Ta cys3iaiin C
lo expiore ibe eariy, Tore 3pecii'ic. and zenaziiiye
bioTarkers i'or nepbropaiby in ciiabeiic paiienis. Ti
can beip ibe pbyasician3 in conirolling ibe occviitence
oi'renal laiivre [1. 23].

bipicix Tay piay a roie in 014, bui io ciaie, ibe
researchb i'ocu3 bas been on neuiral lipici3 3ucH a3
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Iriacyi”iycerois and cbolesierol. Plio3plio- a
coiipici3 areinyo Taiorciasses oi'iipici Toiecu
cany owi Tany biolo8ical i'vnciion3 ran«in
re”viaiion oi'pbysical properiie3 oi‘ceiiviai
brares io ceii 3i8naiing. In ciiabeies, chart™e:
ieyeisz ol ibese lipici3 in blooci and ii33nes
ciysre8ulaiion ol ciilierenl ceiiniar prc
az3ociaieci iib paibouenesis. Tbus, pbo3pb
@1lycolipiciz Tay baye a roie in O/ [11].
Aciipo3e ii33me 3ecreie3 aciipocyiokines,
iniivence ujucose amd lipicl TetabolisT, iniiaT

beies by Tociviaiinir yascuiar fvinciion and d;
iniiatraiory processes. Aciiponeciin, ibe
abuncianl aciipocyiokine, \ya3 i'ond 10 be dec
in conciiiions3 3ucb a3 obesily, im3uiin resisiance.
ciiabeies. Tacroyascuiar coTpiicaiions am co
iTproying imswiin 3engiiiyiiy am byper°lyceTia.
aiieci iHe cieyeiopTeni or pro8ression ol L
Ticroyascuiar cotpiicaiions [11, 14]. Ho\\e\
relaiionsbip belyyeen Ticroyascuiar coTpiic
and 3ernT aciiponeciin ieyei i3 coniroyersiai. !
ba3 been 3uffesiecl a3 a 3ensiiiye Tarker |
ciigp,nogi3 or' obesiiy-relaleci ciizeases. J1l30.
exeli3 aiiierogenic anci an8ioSenelic eiiecs.
as3ociaieci \yiib ibe cieyeiopTeni orlype 2 ciri
and carciioyascuiar ciizeaze (CYO). Houyeyer. m
le\y 3ivciie3 baye aciciressed iHe relaliornsb.ip be
piasTa lepiin ieyei3 and ciiabeiic Ticro-yai
coTpiicaiions, anc 3bo\yeci coniraciicion rem
Bilirmbin, an encio8enous procivci oi'beTte
boii3T, i3 a poieni anii-oxiciani iiiai el'Teci
3cayen8es3 peroxyi raciicais, and suppres>e
oxiciaiion oi'lipici3 anci lipoproieins. se\ cri.:
ciinicai 3sivciie3 baye sboyyn a proieciiye el
blllirmbin in preyeniing kiciney ciataae in iir
paiieni3 wjiil Oilbeii 3yncirote. acoTTon berel
ciizorcier (incicience oi' 5-10% oi' Ibe pcpLLj3
claraeierired by bii’b ieyeis oi' nconingaieci biu
yascviar coTtpiicaiion3 uyere reporieci io be3
“verr™. Puribennore, 3erut bilirvbin conceoes
\yere 3Moyyn T0 be neS8aiiyely correiaieci \yiii? T
albutin ieyeis, anc posiliyely correiaiee
«loTeruiar Tiiiraiion raie (CIPS) in crosi-5co
3ivciies in paiieni3 \yiib iype 2 ciiabeies Te T T
conirasi, ibere yyere Mo a33ociaiion3 betyucc' x
bilirmbin ieyeis \yiib esiiTaieci CiPK (eC?1
albutinuria iniHe 1.)5A ciiabeiic popuiavios 14 |
Tutor necrosiz lacior—-cx (THP-c/.i B b
inMatTalOiy cyiokine \yiin a yide ranue ol bkiLu
eiTecls incivcii™ iTtTuno-inMartTaion rcr'-3
and siiTuiaiin» expression ol yascuiar biriii



‘nle3. Hicb proToie3 ibe aibero”enic process.
3ie3 incivcies an iniiattaiory eoTtponeni
‘bi lo be rejfaieci lo ciiabeiic coTpiicaiions. arnci
‘5 3uppori iiie Nypoibexik Tbar cly3re8ularion ol
MP 3uperiaTiiy Ti™bi be inyoiyeci in ib€ cieye-
rni or cliabeiic yascuiar coTpiicaiion3. Hyper-
Tia ai3o increases ibe 8loTernlar expression oi"
beia; Tairix proiein3 are 3pecilically siiTuiaieci
3 uroyyib Pacior. Pulbennore. ibe expression ol
Torpitouenic proiein 7 (BMP-7) in OM i3 ciecr-
. arici ibe expression ol prolibrino«enic TCP-
3 increaseci [15, 19].
:pbrine Expression. Neplrime i3 a Iransinein-
proiein, iiie Tain 3sirvucivrai eieteni in 31i
ra«T arci a3 3ucb, ii i3 irnporiani ior iiie
enance oHikraiion Tetbrane inieyriry. IMore
: 3inciie3 baye sboyyn ibe as3ociaiion benycen
Xreaseci expression or nepKrine anci abun-
ia pro8ression in ibe Tociei olMinTan cliabelic
npaiHy [6, 9].
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MicroM™NA3 (TiIKKA3) are 3Tafii, encio8enons
noncociiny, K/'A3, 21-25 nwucleoiicie3 in lenS8il.
Alleraiion in 3erut/ pia3Tta ieyei3 oi’TIFMA3 i3
cio3ely associaieci yyiiii Tany ciizeases, inciwuciing
ciifiereniiamon, inMaTtTtaiion, aller8ic reaciions,
ibeir preserice in ceiis/ii33ues anci in piasTta. TiIKIYA3
are ai3o preseni in oiber bociy Awuicis, incincling 3aiiya,
vrine, cears, atnioiic HuHI anci breasi Tiik. Tbe lype
anci conceniraiion oi" ibese TiK>=1A3 in bociy iivici3
baye ai3o been correiaieci yyiib ciizease lype3s arnci
paibolo8icai processes arici can poieniiaiiy be uzeci a3
ciizease bioTtarker3s to Toniior pliysiolo8ical anci/or
paiboloS8ical 3siaie3. Plnnary Till-126 Tay appear io
be vpre«unlale(i or cio\Ynre8ula(:ecl in lie pro8ression
ol cliabeiic kiciney ciizease. Tlie eariy cieieciion orirs
presence in urine Tay as33i3i (be preciiciion ol(He
ciizeaze course [13. 22].

The 8eneral 3cbeTe ol ibe paibo8enesis or ciia-
beiic nepbropaiby <ri\en beion' yya3 proposeci by Eric
\Yore.
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KniHiyHa Ta ekcnepuMeHTanbHa naTonorisa__

Concln8lon. In ibe lasi 3eyerai years an eno-

nTON3 pro”~ress Tacie noi oniy in unciersaianciirw, ol 1:be
risk Faciors anci TecHani3T or ille cieyeiopTteni ol

NabeCic nepiiropai'ny, buT aizo in Ilie lreaiTeT

p088IbLILITIES aiTeci ai pFEYEMIINg Cbe prOLrES8ION ol
cliabelic nepliropaiHy. Eariy cieiecrion olibiH ciironic
OM coTpiicaiion aion§ \yiib rbe (reaiteni oi'tain

risk laciors (byperaiyceTia, bypeiiension, anci

ciyyiipiciertia) anci nse ol renoproieciiye cirn§8 tay

ciecrease ibe pro”ression olibi3 kiciney ciizease.
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LIABETUYHA HEDPOMATIA: KOPOTKUW OMXT
T.M. Bonuyk, M.I. I'puutok

Pesiome. CTaTTa Hapjae iHopmayito Wofo 3 Kopchag
ornagy nitepatypu 3 0CHOBHMX natodizionoriyuHnx mexEsam
pO3BUTKY AiabeTnyHOT HedponaTii Ta MeTOAIB prraun
BUSABMEHHS YPaXXEHHA HUPOK Y XBOPUX Ha LYKpPOBWIA nisarr.
[OMOMOTrOK pi3HOMaHITHUX 6iomapkepis B pignHax i TTarsa
opraHismy.

KniwouoBi cnoBa: HedponaTtifa, UyKpoBuii giabeT, -aa
yCKnagHeHHA fiabeTy.

ONABETUUECKAA HEPPOMATUA: KPATKLLUI 053*
T.M. Boiiuyk, M.N. TpbLuok

Pestlome. B cTaTbe npegctaBneHa WHGhoOp.manmn*
KOpPOTKOMY 0630py, KacallwemMycs OCHOBHUX natodussan
TMUCCKUX MEXAHWM3MOB pa3BUTUA AnabeTnyeckoi Hedponsra
MEeTO/,0B PaHHEro BUABNEHHSA MOPaKeHHS noyek y 6oni :
caxapHbiM AnabeToM NpM NOMOLIN pa3HOO6BpasHbiX 6GHOY
KEpOB B XWAKOCTAX WU TKaHAX OpraHu3ma.

KniwouyeBbie cnoBa: HedponaTus. caxapHbnil agnabeT. rk=
OC/I0XXHEHMNA caxapHOoro gnabeta.
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