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Your Execellency,

ks Honorary President of the World Union "OZE" I peg
to apply to ¥our Excel.ency to allow faurty professors snd doctors
from Germeny to continue their scientific snd medicel work in
Turkey. *he 2bove mentioned cennot prectise further in Germeny
on sccount of the lews governing there now. Ihe ms jority of these
men posseéss vast experience, knowledge 2na scicntific merits and
could prove very useful when settling in 2 new country.
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ut of 2 grest nurber of applicents our Union hes chosen
fourty expericnced specislists snd prominent scholers, and is
herewith applying to Your Excel.ency to permit these men to settle
anc prectise in your country. <Lhese scientists are willing to
work for a yeer without eny remunerstion in esny of your isstitutions,
eceorading to o orders of your Government.
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In supporting this application, 1 take the liberty to
express my hope, thoat in grenting this recuest your Government
wil. not only perform an act of high humanity, but will slsc
bring profit to your own country.
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T have the honour to be,

Your Excellency's obedient sepvant,
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(Prof. Llbert Finstein)
His Excelliency
The President of the Cabinet of Linisters
of the Turkish Republic.
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Arastirma Konulari Arasinda:
Karbonhidrat Metabolismasi,
Insulin’in Etkileri




Tip-1 Diabetes (DM1) Gelismesinde
Genetik Etkiler @)

*»“Polygenic”. 40 kadar “single nucleotide
polymorphism” (SNP) bulundu

“* En inanilir baglanti: 6nci Kromosomda “Major
Histocompatibility Complex II” (MHC-II) [IDDM1]
gen tipleri: MHC-DR3-DQ2, MHC-DR3-DQ8

“*“Antigen sunan hucre” (APC), degisik dokularin
hucre duvarina baglanip, o hucrelerin yapip
salgiladigi proteinlerin ‘yabanci’ sayllmamasini
saglamakta; “MHC-II protein® APC'nin bir parcasi

** MHC-I| protein genetik hatali ise, APC, baglandigi
dokunun proteinlerini immun hucrelerden
(T-lymphocytes) koruyamamakta



Tip-1 Diabetes (DM1) Gelismesinde
Genetik Etkiler @)

“*DM1 baslangicinda, 3-hucresinin duvarina
baglanan, genetik hatali MHC-II proteini tasiyan
APC hucresi (“macrophage”, “dendritic cell™),
hucrenin yapip salgiladigi proteinleri
koruyacagina, onlari “autoantigen” olarak diger
Immun hucrelere (T-lymphocyte) sunmakta

< ki tip T-lymphocyte hicresi (‘CD4+ T-Helper’ ve
‘CD8+ T-Cytotoxic’), ‘autoantigen’lere karsi antikor
(autoantibody) gelistirmekte

*»» Antikorlar, [3-hucresini “apoptosis’e suruklemekte



Adacik [3-Hucresi Autoantigen’lerinin Yerleri
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Lieberman & DiLorenzo.
Tissue Antigens 2003.




Tip 1 Diabetes’in Gelisme Mekanismalari
Konusunda En Onemli Bilgi Kaynagi:
"Nonobese Diabetic Mouse” (NOD Fare)

“*Disi farenin %70’l, erkek farenin %25inde,
dogumdan 12-30 hafta sonra diabetes
gelismekte

“*Bu gelismede, insanda oldugu gibi ‘Major
Histocompatibility Complex’in (MHC-I1)
katkisi onemli

»[3-hucresi antikorlari, insanda ve NOD
farede ayni



1987-1991 Suresinde NOD Farede
Kendi Arastirmamiz

»*[3-Hucrelerinin immun sistem tarafindan
yok edilmesindeki kademeler nelerdir?

“*Daha diabetes gelismemis NOD farelere
(dogumdan 4-6 hafta sonra):

» ‘Complete Freund’s Adjuvant” (CFA = Heat-
Killed Bovine Mycobacterium
butyricum)vererek immun sistemi uyarmak, ve
adacik hucrelerinde gelisen degisiklikleri
kademe kademe izlemek

»Kontrol farelere yalniz fisiolojik su (Hanks’
Buffer) vermek



NOD Fare Arastirmamizda
Bekledigimizin Tersine Gelisme:

*Complete Freund’s Adjuvant (CFA),
Immun sistemi uyararak diabetes’i
gelistirecegine,

“*Diabetes’in gelismesini engelledi!



NOD Farede, Intraperitoneal Complete
Freund 's Adjuvant (CFA), Diabetesin
Gelismesini Onlemekte

NOD mice
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Mclnerney MF, Pek SB, Thomas DW. Diabetes 1991;40:715-25.



NOD Farede, Intraperitoneal CFA,
Diabetes Oncesi Surede Insulitis’i Engeller

Buffer Control Islets (n=166) CFA Islets (n=144)

Grade 3 4%

Grade O Grade 2 4% Grade O
(No Insulitis) Grade 1 (No Insulitis)
30% 0% 83%

Grade 3
28%

Grade 2 Grade 1
20% 22%

Mclnerney MF, Pek SB, Thomas DW. Diabetes 1991;40:715-25.



NOD Fare Dalak Hucreleri: CFA (Sagda)
Macrophage’lar Adaciktan Dalaga Gecger
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Complete Freund’s Adjuvant’in (CFA)
Etkin Maddesi, ve
Insana Verilebilen Benzer Etkin Madde

“*CFA: Heat-Killed
Bovine Mycobacterium butyricum

‘*Benzer etkin madde: BCG asisi:
Attenuated, live strain Mycobacterium
bovis

<Insan, BCG ile asilanabilecegine gore,
NOD farede BCG etkisini arastirdik...



Diabetes Oncesi Sirede Verilen Bacillus
Calmette Guerin (BCG), Disi NOD
Farede Diabetesin Gelismesini Onler
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Pek SB. Bilim Teknik 1997;30:48-53.



BCG, Disi NOD Fareye Diabetesin 2nci
Gununde Verildiginde, Normoglisemi
Gelisme Orani Dusuk
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Pek SB. Bilim Teknik 1997;30:48-53.



1991-1995: NOD Fare’den Insan’a Gegis

<Michigan Universitesinde, iki komsu
hastane ile birlikte klinik calisma

“*Tip 1 diabetes’in tanimindan sonra gecen 3
hafta icerisinde, 93 DM1 hasta katildi

“*Hepsi Tuberculin negativ

“+46 hastaya standard Organon BCG asisi
“*47 hastaya fisiolojik saline (asi gibi verildi)
**Bu baslangic calisma tamamlanamadi



Insanda Intradermal BCG, Tip-1 Diabetesin
Tanimindan Sonraki 3 Hafta Icinde
Verildiginde Etkisiz Kalir

Intradermal BCG (n=46) Intradermal Saline (n=47)
Complete Remission (COHU‘OD
reversal: 0% <l year: 13%

/ Kalir

No remission: 87% No remission: 100%

Pek SB. Bilim Teknik 1997;30:48-53.



Sonradan Ogrendik ki...
**CFA ve BCG'nin amino asid zincirleri, ve

“*[3-Hucresi autoantigeni Glutamic Acid
Decarboxylase (GADG65)'In amino asid
zinciri birbirlerine cok benzemekte

<+ Uc proteinin es 20 amino asidini
Michigan'da gelistirdik, fakat kullanamadik

524
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Yakin Gecmiste Baska
Arastirmacilarin Calismalar

(Tamamlanan calismalarin sonuclar
olumlu degil; bazi calismalar
suregelmekte)



Tamamlanmis Klinik Calismalar:
DM1 Hastalarin Adacik Antikorlu
Akrabalarinda Diabetesi Engellemek

*» Adaclik antikorlari sayisina gore:

**» DM1 riski ‘orta derecede’ olanlara: Kapsul
icinde “Oral Insulin” surekli verildr:
Diabetes gelisme orani degismedi

“* DM1 riski ‘yuksek derecede’ olanlara: Dusuk
dozda insulin injeksionu surekli verildi:
Diabetes gelisme orani degismedi



“Yeni Gelismis” DM1’li Insanlarda
Diabetesi “Geriletmek”:
Olct: C-Peptid Dizeyinin Yikselmesi (1/2)

“*Vitamin D supplementation

** Omega-3 fatty acid supplementation
“* Probiotic supplementation

*» Gastrointestinal Helminth infection

* Insulin B-Chain fragment

*» Glutamic acid decarboxylase fragment

** Human Heat-shock protein 60 (hsp60)
fragment (DiaPep277)



“Yeni Gelismis” DM21’li Insanlarda
Diabetesi “Geriletmek™:
Olcl: C-Peptid Duzeyinin Yikselmesi 2/2)

*» Interleukin-1 antagonist (Anakinra/Kineret)
** Tumor Necrosis Factor-alfa (TNFa) antagonist
*»» Cytotoxic T-Lymphocyte Antigen-4

(CTLA-4,,) (Abatacept)

< Enhancement of Regulatory T-Cell (T )
function, using stem cells



DM1 Problemini Cozmek veya Azaltmak
Icin Arastirma Yonu Ne Olmali?

“*Kesinlikle, R-hucrelerinin cogunlugu veya
hepsi yok olduktan sonra degil!

*DCCT ve EPIC klinik calismalari onemili;
fakat amaclari, problemi engellemek degil;

elden geldigi kadar gelismis diabetesliyi daha
saglikli yasatmak

“*Gereken asil amac, yeteri kadar [3-hucresi
varken, hucrelerin yok edilmesini durdurmak,
ve yeni hucre yapimini saglamak



Insanda, Autoimmun Tip-1 Diabetes
Gelismesinin Engellenebilecegi Sure

Sequential development of
/ autoantibodies: IAA, GADA, ICA, 1A-2A

/Loss of Phase | insulin release
Optimal Time For /
Preventive Intervention

T T Time ( 6-8 Years) T

Pre-Autoantibody Pre-Clinical, Disease Onset |l Established Diabetes
Development Autoantibodies

Reduced oGTT; reduced C-peptide
Hyperglycemia

Genetic / Environmental
Factors Interacting

/Absent C-Peptide

Detectable

Modified from: Thrower & Bingley, Brit Med Bulletin, 2011.



Tip-1 Diabetes Gelismeden Once veya
Gelistikten Sonra, Kanda Kolaylikla
Olculebilen Adacik Antikorlari

**Glutamic acid decarboxylase Autoantibody
(GADA; GADB65)

“*Tyrosine Phosphatase-Related Islet-Cell
Autoantibody (ICA; ICA-512)

“*Insulinoma-Associated Autoantibody (I1A-2)

“*Zinc Transporter-Associated Autoantibody
(ZNnT8)

“*Insulin Autoantibody (IAA)



“Mayo Clinic” Statistiklerine Gore Adacik
Antikorlari Olgiim Metodlarinda Duyarlik

*»*Glutamic acid decarboxylase (GADG65): 91%
“*Tyrosine phosphatase-related (ICA). 74%
“*Insulin antibody (IAA): 49%
<»Ucu bir arada: 98%
*DM1 hastalarin 1inci derece akrabalarinda,

5 yil icinde diabetes gelisme orani:
» Tek antikor + 17%
> Iki antikor ++ 39%
> Ug antikor +++ 70%



Hipotes: Autoimmun Sorunun
Gelismesini, Dalak Yolu ile Engellemek

*» Autoantigen’e ¢cok benzer bir madde (“dolandirici”),
DM1’e yatkin kisiye verilir.

** Immun sistem organi dalak, “dolandirici®y1 yakalar.

*» Autoantigen salgilayan hucreye baglanmis
‘Antigen-Sunan Hucre' [APC] (Dendritic Cells,
Macrophages), dalakta yerlesmis “dolandirici’ya
yonelir, ve [3-hucresi serbest kalir.

** APC hucresine alimli immun hucreler (helper &
cytotoxic T-Lymphocytes) dalaga yonelir.

*» Adacikta, inflammasion yatisir; [3-hucresi yasar.



Ne Yapabiliriz? 12

“*Tip-1 diabetes belirlendiginde, hastada en
az uc [3-hucresi antikorunu olcelim.
Antikor(lar) bulunursa:

“*Saglikli kardeslerinde ve cocuklarinda da
ayni antikorlari olcelim. Antikor bulunan
akrabalarin yasam sartlarini, besinlerini
ogrenelim; ‘kataloglayalim’.

**Eldeki arastirma bilgilerine dayanarak,
gereken yasam ve/veya besin
degisikliklerini etkileyelim.



Ne Yapabiliriz? 22

“*Birkacg Diabetes Merkezleri bir araya gelip,
birlikte arastirma protokolu hazirlayalim;
destek fonu saglayalim.

“*Bolgeleri, yasam ve besin dengelerine gore
gruplastiralim.

“*DM1’in gelisip gelismeyecegini, en az 8 yil
takip edelim; bolge oranlarini karsilastiralim.

“*Eger caniniz cekerse, Tuberculin negativ

olanlarin yarisini diabetes gelismeden once
BCG asilayalim!






