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CD svarigakie patogeneétiskie tipi
Pankreatogéns cukura diabts

Necrosis —

Autoimunitate

T betacells

Normal islet Type 1 diabetes

Absoluts insulina deficlts
Saglabata glikagona sintéze- resp., krass
glikeémijas kApums un ketogenéze

Excess Insulin Production

Gandriz absoluts insulina deficlts;
Nav glikagona, resp., mazaka
hiperglikémija, ketogenéze
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Hiperglikemijas induceta brivo skabekla radikalu
parprodukcija mitohondriojos aktive
visusmikroangiopatiju patogenézes celus
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Cukura diabéta vélino komplikaciju patogenétiskie
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Biokimija: Tiklenes «metabolas atminas» efekts
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Galvenas diabétisko mikroangipatiju patogenézes
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Cukura diabeta «paradokss»
Hiperglik€mija ir nepiecieSama cukura diab&ta vélino komplikaciju
attistibai,
BET:
Videja glikeémija (HbA1lc) izskaidro tikai nelielu dalu no komplikaciju
attistJbas.
Velino komplikaciju palaidejmehanisms ir atkarigs no glikozes

De

Diabetes = Extracellular
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Tiklene diabéta dzivnieku modelos-
asinsvadu attistiba un pericitu loma

Ll Henle's fiber layer
Photoreceptor layer
Pigmented epitheliem
- Bruch's membrane

Periciti un endotélijStnas tiklenes
asinsvados ~ 1:1;

Nav makulopatijas dzivnieku modelu,
macula tikai primatiem un cilvékiem

Gerhardt et al., JBC 2003; Augustin et al., Nat Rev Mol Cell Biol 2009



Cilveka un eksperimentu dzivnieku tiklenes
kapilari

Mouse Hamster Non-human primate

Diabétiska retinopatija sunim

PG- periclti; AC- acelulari kapilari;
MA- mikroaneirisma



Pericytes/mm? cap. area

Pericitu zudums izraisa vazoregresiju
normoglikemiska PGDF-B +/- modell
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Streptozotocina pelu modelis: pericttu zudums un
vazoregresija laika intervala
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Hammes et al., Diabetes 2004



Pericitu loma tiklenes homeostaze

Nosaka
asins-retinas
barjeras blivumu

Asinsvadu
veidoSanas

Regule Kontraktila
homeostazi g . funkcija

Imuna/fagocitar
a funkcija

Sa-Pereira et al., Mol neurobiology 2012



Angiopoetina -2/Tie2 kaskades loma agrina
diabetiskas retinopatijas stadija

/ Vasculogenesis Mature Vessels Angiogenesis Regression\

VEGF Ang-1 Ang-2 + VEGF Ang-2
flk-1  fit-1 tie 2 tie2 flk-1/fit-1 tie 2
Migration  Tube formation  Pericyte Loosening of matrix  Loss of
Proliferation Endothelial recruitment contacts and support structure
cell-cell Interaction cell interactions and matrix
interaction with EC contacts
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D. Hanahan, Science 1997

Transmembranais
tirozinkinazes receptors




Angiopoetinu loma tiklenes izmainu
patogenézé: Ang-2 pastiprinata ekspresija pirms
pericitu zuduma
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Hammes et al., Diabetes 2004; Pfister et al., Acta Diabetologica 2010
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Angiopoetinu -2 regule reaktivie metabolisma
starpprodukti (pastiprinata ekspresija Millera $inas)
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AGE-Receptors veicina komplikacijas caur p65

NF-kB

Reactive
metabolites,
Glucose, Inflammation
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Downregulation of
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Late diabetic complications

Angelika Bierhaus T, Camille Golgi Lecture 2011

MG-metilglioksals; GLO- Glioksalaze

MG is involved in retinal

vasoregression v
High Glecose -
¥

MG-H1 accumulates in retinal
capillaries of Glo-1 -/ mice

MG-H1 in retinae of
non-diabetic Glo-/ mice

Hammes et al., Diabetes 2011,
Hammes, Fleming, Nawroth, unpublished
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diabetic rat retinae
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Stko asinsvadu bojajumu progresija
diabetiskas retinopatijas evolucija

Proliferative DR

The early days
| . .

Vasoregression, increased permeability
and intraretinal angiogenesis

Diabetic macular edema

Stitt et al., PRER 2015



Faricimab - pirma bispecifiska antiviela, kas inhibe VEGF-A un Ang-2,
mazinot 2 slimibas signalcelus:

Anti—Ang-2 Anti-VEGF-

Anti-VEGF-A Fab

Samazina asinsvadu caurlaidibu
Kavé neovaskularizaciju

Samazina asinsvadu caurlaidibu
Samazina iekaisumu

Modificéts Fc

Samazina sistémisko iedarbibu
Samazina iekaisuma potencialu

Regula JT, et al. EMBO Mol Med. 2016;8:1265—-88, with correction in Regula JT, et al. EMBO Mol Med. 2019;11:e10666; Wykoff CC, et al. Lancet.
2022;399:741-55.



Ir svarigi, ar ko arste 2. tipa cukura diabetu




HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

2. tipa cukura
diabeta vadlinijas

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes {In addition to comprehensive CV risk management)*

p
SMsIF vai

SMrlF

+CKD {on maximally lolerated dose
of ACEI/ARB)

PREFERABLY
SGLT2i* with primary evidence of
reducing CKD progression
Use S6LT2I in people with an eGFR =

20 mUmin per 1.73 m?; once Initiated
should be continwed until initiation

of dialysis or transplantation

+ASCYD/Indicators of High Risk

SGLT2i* with proven
CVD benefit

GLP-1 RA" with proven
CVD benefit

6LP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

If HoA,_above target, for patients
S6LIZi, consider i ti
= For patients on a 6LP-1 RA consider adding SGLT2i with - GL;-?M .:":?':: .
proven CVD benefit or vice versa
« T20*

l

Davies MJ, Aroda VR, ..Buse JB Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022;

If additional cardiorenal risk reduction or glycaemic lowering needed




GLP-1 noteikta vaskulara aizsardziba
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Hipoglikemijas kliniskas

konsekvences
Original article el g
Severe hypoglycaemia is a major predictor of incident diabetic -
retinopathy in Japanese patients with type 2 diabetes Aciggion

S. Tanaka “, R. Kawasaki

S. Ishibashi 2, S. Katayama ", Y. Ohashi’, Y. Akanuma’, H. Sone ¢, H. Yamashita ¥,

for the Japan Diabetes Complications Study Group

Mechanism of worsening diabetic
retinopathy with rapid lowering of blood

‘;*', 3 AEactor VI

b* S Tanaka-Mizuno®, S. limuro, S. Matsunaga®, T. Moriyva’, ?‘gk’ ‘
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ABNORMALITIES

Rhythm Abnormalities ’ Aror el
s ,' . il
v A L ﬁ h Contractility

glucose: the synergistic hypothesis

Ahmadou M. Jingi', Aurel T. Tankeu'”, Narcisse Assene Ateba’ and Jean Jacques Noubiap®

Kardiovaskularas:

*QT intervala pagarinasanas;

-Atriju fibrilacija
*Paroksismala kambaru
tahikardija;

*Aklts miokarda infarkts;
*PéksSna nave

Neiropsihologiskas:
*Fokali vai generalizéti krampiji;
*Koma;

*Hemipareze;
*Dekortikacija;
*Kognitivi trauceéjumi;
«Atomatisms, agrsija;

BLOOD COAGI:!LATION

-] -;' o
HeairRate Viriability, |

ENDOTHELIAL
DYSFUNCTION
{ Vasodilation

SYMPATHOADRENAL \

RESPONSE T
B }Iemodynamlc Changes

* Heart Workload

W ‘ 4 Oxygen Consumption

Varia:

oL Gzumi;

*Galvas traumas;
*Apdegumi;

*Celu satiksmes negadijumi;
*Apsaldéjumi.



Glikemijas kliniskie aspekti jeb «laiks normas
diapazona»»

whyatt.com.au © Tim Whyatt



Glikemijas kontroles iespéjas 21. g..

* Moderni, tuvaki fiziologiskajai darbibai insulina
preparati;

* Insulina sukni

* Nepartrauktas darbibas glikozes monitoré€Sana ar
trauksmes signalu

*« NOSIegtaS C|Ipas» insulina SUkDI Nepartrauktas darbibas glikozes monitoréSana (CGMS)




,Kada ciema bija vecu vecs, specigs un brinumskaists koks. Kadu dienu visi ciema
iedzivotaji drikst€ja sasiet maisina savas raizes, b€das un iekart koka. TaCu viniem bija
japanem Iidzi uz majam cits, kada sveSinieka maisins.
ParnakuSi majas, visi atvéra savus lidzatnestos maisinus. Vini bija loti parsteigti- sveSajos
maisinos iesietas raizes Skita daudz lielakas neka savéjas. Atri visi atgriezas pie koka.
Cilvéki karinaja koka sveSos maisinus, samekl€ja sav€jos, gdja majas un bija apmierinati
paSi ar savam problémam.”

IndieSu legenda



