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Abstract: The aim of this study was to determine the prevalence of diabetic
peripheral neurcpathy (DPMN) and neuropathic pain in diabetic patients
attending university outpatient clinics in Turkey. In this multicenter cross-
sectional study, neurologic examinations and nerve conduction studies along
with clinical diabetic neuropathy score, and Leeds Assessment of Neuro-
pathic Symptoms and Signs pain scale were performed on 1,113 patients
(46.2% male) from 14 centers. Prevalence of DPN determined omly by
clinical examination was 40.4% and increased to 62.2%, by combining nerve
conduction studies with clinical examination. According to Leeds As-
sessment of Neuropathic Symptoms and Signs scores, neuropathic pain
prevalence was 16.0%. Poor glycemic control, retinopathy, microalbu-
minuria, hyperlipidemia, diabetic foot, and foot amputation were more
commonly observed in patients with DPMN. Clinical DPN affected 40.4%
of diabetic patients, and neuropathic pain prevalence in diabetic patient
population was 14.0%. Clinical examinations and nerve conduction

studies are important components for early detection and accurate diag-
nosis of DPN and painful DPN.

Key Words: Diabetes mellitus, Diabetic neuropathy, Neuropathic pain,
Prevalence.
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Also, many patients and physicians are not aware of the causal
relationship of DPN and pain (Park et al., 2004). Periodic clinical
examination is essential for all patients, and the modalities should be
sensitive for early detection of neuropathic signs (Jensen et al,
2006; Park et al., 2004).

Painful DPN is described as a superficial buming pain asso-
ciated with other sensory symptoms affecting feet and lower ex-
tremities (Kastenbauer et al., 2004; Marchettini et al., 2004; Sibbald
et al., 2003; Sommer, 2003). Among patients with diabetes, 10% to
20%% experience pain due to neuropathy (Galer et al., 2000; Gordois
et al., 2003; Van Acker et al., 2009; Veves et al., 1993).

There are several methods for detection of DPN ranging from
quantitative methods, such as nerve conduction studies, vibration
sense testing, pinprick test, and thermal tests, to validated question-
naires. The Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) pain scale, provided by Bennett (2001), is one of the easy
and useful tools to identify neuropathic symptoms and signs; how-
ever, there is no agreed gold standard for the detection of DPN.
Although the pathogenesis of DPN is complex and involves multiple
pathways, early detection and accurate diagnosis before the onset of
symptoms are most important in delaying or reversing the progres-
sion of DPN.
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epidemiyoloji — TURNEP...

Noropatik agrili olgularin:
— %37’sinde Klinik DPN YOK
— %23’'unde EMG destekli DPN YOK



Periferik noropatik agri prevalansi
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Tip 2 DM’ ta 10 yillik takip sonucunda
noropati sikligi
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Noropati-glukoz intoleransi iligkisi

e Idyopatik sensoryel néropati olgularinin
9%30-50'sinde glukoz intoleransi(1)
e Noropati sikhgi(2):
e Tip 2 DM'ta %26,

e Glukoz intoleransinda %11.2 (daha hafif, ince lif
tutulumu on planda)

e Kontrol olgularinda %3.9.

1.Singleton JR et al. Diabetes Care 2001; 24:1448
2.Franklin GM et al. Am J Epidemiol 1990; 131: 633



Idyopatik agrili sensoryal néropati
olgularinda IGT prevalansi
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EURODIAB

HbA1c’ nin rolu

Odds Ratio for the Development

of Neuropathy
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EURODIAB

Diyabetik noropati gelisiminde HbA1c disi risk faktorleri
N=1172, sure 7.31+0.6

QOdds Ratio

Variable (95% Cl) P Value
Total cholesteral (mmal/liter) 1.26 (1.10-1.45) 0.001
Low-density lipoprotein cholesterol (mmol/liter) 1.22 (1.03-1.45) 0.02
Triglycerides (mmol/liter) 1.35 (1.16-1.57) =<0.001
von Willebrand factor (U/ml)§ 1.20 (1.02-1.42)  0.03
Weight (kg) 1.34 (1.17-1.54) <0.001
Body-mass index 1.40 (1.22-1.61) =0.001
Waist-to-hip ratio 1.06 (0.93-1.22) 0.4
Estimated glucose disposal rate (mg/kg/min) 1.37 (1.08-1.73) 0.01
Albumin excretion rate (ug/min){ 1.25 (1.10-1.43) 0.001
Insulin dose per kg of body weight (IU) 1.09 (0.95-1.26) 0.2
History of smoking 1.55(1.17-2.04) <0.001
Hypertension 1.92 (1.30-2.82) <0.001
Macroalbuminuria 2.08 (111-3.90) 0.02
Microalbuminuria or macroalbuminuria 1.48 (1.07-2.04) 0.02
Proliferative retinopathy 1.54 (0.79-2.98) 0.2
Any retinopathy 1.70 (1.19-2.43) 0.003
Cardiovascular disease 2.74 (1.68-4.49) <0.001

Chaturvedi et al. N Engl J Med 2005;352:341-50.



Risk Factors for Neuropathic Pain
MONICA/KORA Augsburg Surveys S2+S3

Multivariate models

All subjects (n = 393) OR (95% CiI) P value
Age (years) 1.08 (1.02, 1.14) .0085
Weight (kg) 1.03 (1.00, 1.05) 0415
Diabetes 2.61 (1.09, 6.24) .0305
Peripheral arterial disease (ABI < 0.9) .72 (2.44, 13.39) <.0001
Subjects With Diabetes (n = 195) OR (95% CI) P value
Age (years) 1.08 (1.00, 1.16) .0389
Weight (kg) 1.03 (1.00, 1.06) .0539
Peripheral arterial disease (ABI < 0.9) 9.27 (3.44, 25.0) <.0001
Albuminuria (mg/L) 1.19 (0.95, 1.51) 1378

ABI = ankle brachial index; OR = odds ratio; Cl = confidence interval

Ziegler D, et al. Eur J Pain. 2008, doi:10.1016/j.ejpain.2008.07.007.



Neuropathy Is Commonly
Underdiagnosed

For every mistake made for not knowing, 10 are made for not looking
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Herman W et al. Presented at: 63rd Annual Scientific Sessions of the American
Diabetes Association. New Orleans, LA; June 13-17, 2003. Abstract 830-P.
Herman et al. Diabetes Care. 2005;28:1480.



ADPN :“sik rastlanan, genellikle siddetli seyreden
fakat bildirilmeyen ve yeterince tedavi edilmeyen ”
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Diyabetik noropati siniflamasi

1. Hizh geri donusumlu

Hiperglisemik noropati

2. Generalize simetrik polinoropatiler
Sensorimotor (kronik)

Akut sensoryel

Otonom

3. Fokal and multifokal noropatiler
Kranyal noropatiler

Torakolomber radikllondropati

Fokal ekstremite ndropatileri

Proksimal motor noropati (Amyotrofi)

4. Kronik inflammatuar demiyelinizan PNP



Agnh diyabetik noropati tipleri

« Fokal ve multifokal agrihh noropati
— Kranyal
— Fokal ekstremite (tuzak noropatileri)
— Amyotrofi (proksimal motor)
— Trunkal radikilondropatik agri

- Jeneralize simetrik polinoropati
— Akut sensoryel
— Kronik sensorimotor
— Kronik sensoryel

Boulton AIM. Clin Diabetes 2005;23:9-15.



Diabetic Neuropathies
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A Simplified View of the PNS
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Norolojik muayene

= Motor
= Somatosensoryel

= Otonom Sinir Sistemi



Motor sistem

= [nspeksiyon..

— kas gelisimi ve konturlar iki tarafta da esit
mi ?
— Tum kas gruplari gozlemlenmeli

— Atrofi, fasiktlasyon, istemsiz hareketler var mi?

Gilroy J: Basic Neurology. Mc Graw, 2000



Motor sistem

= Kas gucu ve tonusu

—Aktif ve pasif hareket ve dirence
karsi degerlendiriimeli

= Derin Tendon Refleksleri



Somatosensoryel
degerlendirme

= AQri

= Dokunma

= Basing

= Eklem pozisyon
= Vibrasyon

KUTANOZ DERMATOM HARITASI MUTLAKA GOZONUNDE TUTULMALI




Sensoryel testler

Duysal modalite Lif tipi Enstruman
Vibrasyon AB (kalin) dilazp80|;§n
Agri (pinprick) C (ince) Neuro-tips
Basing AB, Aa (kalin) I%/Ignaé)r}?arlnoa%
Yuzeyel dokunma AB, Aa (Kalin) Pamuk
Soguk Ad (ince) Soguk diapozon




otonomik sistem

Genel ve bolgesel i1s1 degisiklikleri?
Vazomotor regulasyon, cilt renk degisiklikleri?
Genel ve bolgesel terleme degisilikleri?
Pilomotor Reaksiyonlar

Trofik degisiklikler (tirnaklar, cilt, killar)
Postural hipotansiyon

OTONOMIK SISTEMIN TUM BILESENLERI GOREVLERINI
BIR BUTUNLUK ICINDE YERINE GETIRIYOR MU?



TESTLER

= Periferik:
— Duysal testler (Von Fray killari, Algometre)
— EMG (elektronoromiyografi)

* Duysal incelemeler
* Motor incelemeler
* Mikronorografi

— Otonomik testler
e Deri testleri
* Termografi

* Elektrofizyolojik testler
— R-R interval analizi
— Sempatik Deri Yaniti

— Kantitatif Duysal Testler (QST)
— Sinir, Deri Biyopsileri



elektromiyografs




Normal deri biyopsisi

Normal cilt biyopsisi (alt bacak)

Normal
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DM PNP'li hastada biyopsi

Noropatik cilt biyopsisi (alt bacak)

Normal biyopsiye

kiyasla sinir EPIDERMIS
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Korneal Konfokal Mikroskopi




Korneal Konfokal Mikroskopi

- -

yuzeyel epitel bazal membran Bowman tabakasi

anterior stroma posterior stroma endotel




Korneal Konfokal Mikroskopi
(x700 buyutme): Korneal sinirler

Kontrol Kucuk lif noropatisi



Korneal Konfokal Mikroskopi
(x700 buyutme): Korneal sinirler




TANI ALGORITMASI
Oykii
Predispozan faktorler

Fizik Muayene

Kucuk-lif noropatisi: Buyuk lif noropatisi:
DTR normal DTR azalmis / yok
Kas kuvveti normal Kas kuvveti normal (hafif J)

Propriosepsiyon ve vibrasyon normal  Propriosepsiyon ve vibrasyon
Distal pinprik ¥ (dokunma degisken) Pinprik ve dokunma duyusu

Elekromiyografi ve sinir iletim ¢aligmalari




Elektromiyografi ve Sinir lletim Calismalari

v

Kucuk-lif noropatisinde normal

!

|

Kucuk-lif noropatisinde otonomik
testler, deri biopsisi, veya her ikisi
anormal

Elektrodiyagnostik bulgular buyuk-|if
noropatilerin su tiplerini ayirt ettirir;
demiyelinizan veya aksonal noropati,
multiple noropati veya polinoropati

l

|

Diyabeti diglamak icin laboratuvar
inceleme ve kanser icin tarama;
sinir biopsisi endike deqil

Predispozan faktorler, fizik muayene
bulgulari ve elektrodiagnostik calismalar
laboratuvar incelemeler yol gosterir;
vaskulitik noropati veya amiloidoz
dusunuldugunde sinir biopsisi endikedir

!

Saf kucuk-lif tutulumunda ancak
<%10 vakada tani konabilir; en sik
tanilar idyopatik kuguk-lif agrili
duyusal noropati ve diyabetik
noropati

Buyuk-lif tutulumuyla giden agrili duyusal
noropatilerde tani koyma sansi yuksektir




Pedobarografi bulgulan:
Yalinayak ve tabanlik ile




TEDAVI



Diyabete yonelik yaklagsimlar

Iyi glisemik kontrol

Iyi kan basinci kontroli: ACEI
Dislipidemi tedavisi

NOoropatik ayak ulserinin onlenmesi

Diger olasI ndropati nedenlerinin dizenli takibi:
alkol, paraneoplastik sendrom, vaskulitler,
hipotiroidi, vitamin eksiklikleri



Metabolik hafiza ve noropati seyri
-Tanidan sonra hizla saglanan glisemik
kontrolun onemi-



UKPDS sonrasi 10 yillik izlem sonuclari

E Microvascular Disease

F Microvascular Disease
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Holman R et al. N Engl J Med 2008;359:1577-89.




Tip 1 diyabetie intensif tedavinin NP
seyrine kalici etkisi: NeuroEDIC Study

N=1,186; 603 intensif ve 583 konvansiyonel
tedavi almis olgu

Takip: DCCT sonlandiktan sonra 13-14 vil

Alc: DCCT sonunda %7.3 vs. %9.1, EDIC
sonunda iki grupta da %7.8

Noropati prevalansi:
— Intensif grupta %9>%25

— Konvansiyonel grupta %17>%35
(0<0.001)



EDIC: Tip 1 diyabeite yogun tedavinin noropati
seyrine etkisi (FM ile tani)

30% -
Konvansiyonel tedavi

25% 1

20%
15% A

Yogun tedavi

Percent Positive

10% 4

5% 1

EDIC Year

Martin C et al. Diabetes Care 29:340-344, 20
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Tip 1 diyabetie intensif tedavinin NP

seyrine kalici efkisi
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Oral alfa lipoik asitin semptomatik diyabetik
polinoropatideki etkisi: Sydney Il Calismasi TSS degisimi

TSS [points]

11
ol N=181
9
8 : 3
i b~ hﬁ"l#,m
i o~ \4*,,
6 - . “‘Rﬁﬁ:‘ -
4 -' B ES
3 F I ] ] 1 ]
Screening Week 0 Week 1 Week 2 Week 3 Week 4 Week 5
Baseline
- o -
Run-in Treatment
Mean £ SEM: —‘+— Placebo - "-JF‘ - ALAB00 9 ALA1200 — + ~ ALA1800

Ziegler D et al. Diabetes Care 29:2365-2370, 2006



Noropatik agrn tedavisi



Noropatik agri degerlendirme kriterleri

Noroanatomik olarak akla yatkin dagilimi olan agn*®

Periferik veya santral somatosensoriyel sistemi etkileyen
hastalik veya lezyonu diisiindiiren hikaye**

Noroanatomik olarak akla yatkin dagilimin, en az bir
dogrulayici testle gosterilmesi***

Noropatik agri yapabilecek hastalik veya lezyonu en az bir
dogrulayici testle gosterilmesi™***

Kesin noropatik agri: 4 kriterin birlikte olmasi
Olasi noropatik agri: 1. ve 2. kriteri ile 3. veya 4. kriterden birinin olmasi

Mumkuin noropatik agri : 1. ve 2. kriterin olmasi 3. ve 4. kriterlerin
olmamasi
Treede et al. Neurology 2008;70:1630-1635.



Diyabetik hastada agrili noropati
tedavisi
* Agrinin tedavisi
— Normogliseminin saglanmasi
— Semptomatik tedavi
— Standart tedaviye direncli agri tedavisi

* Noropatiye bagl olasi komplikasyonlarin 6nlenmesi
ve tedavisi
— DIYABETIK AYAK acisindan izlem

— Otonom noropatinin degerlendirilmesi ve tedavisi



ADN’de tedavi hedefleri

“Gergekei = %50-60” agri kontrolu
Sekonder hedefler:

— Yasam kalitesinin yukseltilmesi

— Yasam fonksiyonlarinin dizeltilmesi

Tedavi etkinliginin arttirilabilmesi ve yan etkilerin en

aza indirilebilmesi icin “tedavi kisisellestirilmelidir”.



Agriya yaklasim
e Validasyonu yapilmis olan olgekler ile agrinin

degerlendirilmesi: Leeds Assessment of Neuropathic Symptoms

and Signs, Neuropathic Pain Scale, Neuropathic Pain

Questionnaire, Pain Detect, DN4 vb.

e Agrinin ozelliklerinin ortaya koyulmasi: Baslangici, suresi,
lokalizasyonu, yogunlugu, dagilimi, agriy1 azaltan ve arttiran

faktorler, 6nceki tedavilere cevabi, yasam kalitesine etkisi

* Psikososyal komorbiditenin ele alinmasi:Depresyon, anksiyete,

madde kullanimi vb.

Argoff C et al. Mayo Clin Proc 2006; 81(4, suppl): S12-525.



DN4

* Agni asagidaki ozelliklerden bir veya daha fazlasina
sahip mi?

— Yanma Evet Hayir
— Agrili soguk hissi Evet Hayir
— Elektrik carpmasi Evet Hayir

* Agni ayni bolgede asagidaki yakinmalarda biri veya
daha fazlasi ile iliskili mi?

— Karincalanma Evet Hayir
— Ignelenme Evet Hayir
— Hissizlik Evet Hayir

— Kasinma Evet Hayir



* Agn fizik muayenenin yapildigi bir alana lokalize
ve asagidaki 6zelliklerden bir veya daha fazlasini
aciga ¢ikariyor mu?

— Dokunma hipoestezisi Evet Hayir
— Igne hipoestezisi Evet Hayir

* Agrili bolgede agriya neden olabiliyor ya da

arttirabiliyor mu?

— Fircalama Evet Hayir

Evet cevaplarinin toplami 4 ve Uzerinde ise
noropatik agr var.



Agrinin takibi

VIZUEL ANALOG SKALA (VAS)

Adimiz Soyadimz: Tarth:

Agn siddetinizi asagidaki Olcek iizerinde isaretleyin.

Hi¢ agr1 olmamasi En dayamilmaz agri

1



Farmakolojik tedavi se¢cenekleri

Sinif Ilac Doz (mg/giin)
Trisiklik Amiptriplitine 75-150
antidepressanlar | Desipramine
Antiepileptikler Pregabalin 300-600
Gabapentin 1800-3600
Lamotrigine 200-400
Carbamazepine 200-600
Oxcarbazine 1200-1800
Topiramate 50-100
SNRI Duloxetine 60
Venlafaxine 150-225
Opioidler/ Oxicodone 10-120
Tramadol Morphine 15-300
Tramadole 200-400
Topikal ajanlar Capsaicine %0.7.5 4x1

Lidocaine %5




TCA yan etkileri

Ilac Yan etkileri
Amiptriplitin Sedasyon, bas donmesi,
Imipramin gdérme bulanikligl, asiri

. . terleme,
Desipramin

Idrar retansiyonu

Nortriptylin Agizda kuruma, kabizhk
Klomipramin Ortostatik hipotansiyon
Kilo artis!
Konflizyon, deliryum,
QTC uzamasi

Ani kardiyak olim




Klavuzlar

International Diabetes Federation (IDF)
American Diabetes Association (ADA)
National Institute for Health and Clinical Excellence
(NICE)



IDF-Global Guideline for Type 2 Diabetes
-Agrili noropati tedavisi

. Trisiklik antidepresanlar: basit analjezi etkisiz ise
Diger tedavi alternatifleri:

pregabalin/gabapentin ve valproate

Daha sonraki secenekler:

tramadol, duloxetine, and oxycodone.

. Tedavi hala yetersiz ise “ agri uzmani” ekibe
yonlendir.

. Agrinin psikolojik etkisini gézardi etme ve tedavi et
(uyku bozuklugu gibi).

IDF Clinical Guidelines Task Force 2005



American Diabetes Association

Sinif llag Doz

Trisiklik antidepressan | Amiptriplitine 10-75 mg gece
Nortriptyline 25-75mg
Imipramine 25-75mg

Antikonvilzan Gabapentin 300-1200 mg t.i.d.

Carbamazepine

Pregabalin

200-400 mg t.i.d.
100 mg t.i.d.

5-Hydroxytryptamine/
norepinephrine uptake
inhibitoru

Duloxetine

60-120 mg b.i.d.

Substans P inhibitoru

Capsaicin krem

0.025-0.075%
t.i.d.-q.i.d.

Standarts of medical care in diabetes-2010. ADA.

Diabetes Care 2010; 33(Suppl 1): s12-s61)



NICE

Noropatik agrida farmakolojik tedavi

Ik tercih edilen ilac amitriptilin, duloxetin, gabapentin
veya pregabalin olmal..

Eger ilk secilen ilac etkisizse veya tolere edilemiyorsa, bir
diger ilaca gecilmeli.
Tramadol sadece akut agri kontroliinde kullanilmall

Oral tedaviyi tercih etmeyen veya tolere edemeyen
olgularda, agri lokalize ise capsaicin krem uygulanabilir.

Su ilaclar kullanilmamahidir: Cannabis ekstresi, capsaicin
patch, lacosamide, lamotrigine, levetiracetam, morphine,
oxcarbazepine, topiramate, tramadol, venlafaxine.

Neuropathic pain: NICE Clinical Guideline, Nov 2013



Klinik pratikte ilag¢ tercihi

SSRI; 14,3

Benzodiazepin
s; 21,1 Opioids; 53,9

NSAID; 39,7

N=6000

Berger A, et al. J Pain. 2004;5:143-149



Turkiye'de ilag tercihleri: 2009 verileri

4%

Kanita dayali ilag tercihi: %48.3

B Non-Opioid analjezik
B NSAID

M Vitamin

Bl Antidepresan

M Antiepileptik

B Myorelaksan

Deneyime dayali ilag tercihi: %51.7




Turkiye'de noropatik agri tedavisinde akilci
olmayan ila¢ kullaniminin maliyeti
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Diger tedavi yontemileri



Nonfarmakolojik tedavi yontemileri

e TENS

# Akupunktur

¢ Spinal kord stimulasyonu

# Transkranyal manyetik stimtlasyon

Chong S. Drugs 2007; 67 (4): 569-585



Yeni ilaclar

e Glutamat antagonistleri

e Sitokin inhibitorleri

e Vanilloid reseptor agonistleri

e Katekolamin moddulatoérleri

e Iyon kanal blokerleri

» Kannabinoidler

e COX inhibitorleri

e Asetilkolin modulatorleri

» Adenozin reseptor agonistleri, vb....



Deneysel calismalar
Allodini ve hiperaljeziyi onleyen/tedavi eden ajanlar

Study Treatment Mechanism of action Behavioral test

Daulhac et al. [53] U0126 MAPK inhibitor Mechanical hyperalgesia

Daulhac et al. [53] SB203580 p38 MAPK inhibitor Mechanical hyperalgesia

Daulhac et al. [53] SP600125 JNK inhibitor Mechanical hyperalgesia

lInytska et al. [54] 1,5-isoquinolinediol PARP inhibitor Tactile allodynia, thermal hyperalgesia, mechanical
hyperalgesia, formalin hyperalgesia

Li et al. [36] Taurine Antioxidant Thermal hyperalgesia, mechanical hyperalgesia

Zhang et al. [34] GCPII NAALADase inhibitor Thermal hyperalgesia

Inkster et al. [55] Allopurinol Antioxidant Tactile allocynia, thermal hyperalgesia, mechanical hyperalgesia

Kumar et al. [56] Resveratrol Antioxidant Thermal hyperalgesia

Ramos et al. [519] IC1222155 Aldose reductase inhibitor Thermal hyperalgesia, formalin hyperalgesia

Stevens et al. [57] Nicotinamide Various possibilities Thermal hyperalgesia, mechanical hyperalgesia

GCPll—glutamate carboxypeptidase II; INK—c-Jun N-terminal kinase; MAPK—mitogen-activated protein kinase; NAALADase—N-acetylated
a-linked acidic dipeptidase; PARP—poly(ADP-ribosejpolymerase.

Calcutt N. Current Diabetes Reports 2007, 7:429-434




Allodini ve hiperaljeziyi akut ve gecici etkileyen
ajanlar

Study Treatment Mechanism of action Behavioral test
Beyreuther et al. [43] Lacosamide Various possibilities Thermal allodynia/hyperalgesia,
mechanical hyperalgesia

Jolivalt et al. [44] Prosaptide TX14(A) Unknown Tactile allodynia

Jolivalt et al. [45] Asimadoline k-Opioid receptor agonist Tactile allodynia, formalin hyperalgesia

Joseph and Levine [469] Assorted agents Inhibition of electron Mechanical hyperalgesia

transport and ATP

Sanchez-Ramirez et al. [47]  Benfotiamine Various possibilities Tactile allodynia, formalin hyperalgesia

Aubel et al. [48] Cizolirtine Various possibilities Mechanical hyperalgesia

Khroyan et al. [49] Syn 1020 NOP receptor antagonist Tactile allodynia

Matsunaga et al. [50], SC58125 COX-2 inhibitor Mechanical hyperalgesia,
Ramos et al. [51e] formalin hyperalgesia

Torres-Lopez et al. [52] Proglumide CCK receptor antagonist Formalin hyperalgesia

ATP—adenosine triphosphate; CCK—cholecystokinin; COX-2—cyclooxygenase-2; NOP—nociceptin/orphanin FQ (N/OFQ) peptide.

Calcutt N. Current Diabetes Reports
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Noropati ile iligkili arastirilan genler

Gene Variant Result Disease
SOD2 and SOD3 Mn-SOD + DNu
Extracellular-SOD
FON Q192 allele + Complications
FONI 35 L/'M + Complications
FPON2 311 C/IS + Complications
AFPOE 4/4 + Severity of Nu
2 Protective allele
PONI GInl92Arg 192Arg + DR
Mn-SOD (S0OD2) Ala (-9)Val + Neu TIDM
EC-SOD (S0OD23) Arg213Gly - Neu TIDM
Neuro D GCC45ACC + Early-onset
Ala45Thr T2DM
CAT T(-262)C + Neu TIDM
CAT C1167T - Neu TIDM
GFPX]I FPro/Leu — MNeu TIDM
GSTT! O/+ - Neu TIDM
GSTM 1 O0/+ - Neu TIDM
SOD2 (Mn-SOD) Ala(—9)Val + Neu TIDM
SOD3 (EC-SOD) Arg213Gly + Neu TIDM
NOS2 Microsatellite + Neu TIDM
SOD2 Ala(—9)Val + Neu TIDM
SOD3 Arg213Gly + Neu TIDM
AFPOE Eplison4 - DNu
Endothelial Nitric Glu 298 ASP - DN (n=116)
Oxidase Synthase  (G849T) DE {n=171)
DNu (n= 103)
Na/K ATPase Al Bglll + DNu
G protein 3 subunit  C825T DN. DE. and DNu

Strokov IA et al.Acta Diabetol




Gen tedavisi

e Antiapoptotik tedavi

e Adenoviral X-linked inhibitor of
apoptosis protein (XIAP) gene
protection

# NoOrotrofik faktorler

e im norotrofik faktor (VEGF) gen
transferi

e "HSV-vector mediated neurotrophic
factor gene delivery” :NGF, VEGF

Federici F. Current Gene Therapy,
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