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DM je skupina metabolickych onemocnéni charakterizovanych hyperglykemii v disledku
nedostatecného Ucinku inzulinu (zaroven nedostatku glukdzy intracelularné!)

e absolutni deficit
e relativni deficit

klinické znamky diabetu (polyurie, polydypsie, hubnuti)
extrémni hyperglykémie akutné ohrozuje zivot

chronickd hyperglykemie vede ke vzniku pozdnich projev( (komplikaci) DM

e sijtnice
* ledviny
* nervy

* velké cévy
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FPG (Fasting plasma glucose, test plazmatické glukdzy nalacno):
<5.6 mmol/I = normalni glykemie
5.6 - 6.9 mmol/I = IFG (impaired fasting glucose, hrani¢ni glukéza na lacno)
>7.0 mmol/I = diabetes

oGTT (oralni glukézovy tolerancni test) — 2h PG: (75g glukdzy v tekutiné)
<5.6 mmol/I = normalni glukdzova tolerance
7.8 —11.1 mmol/l = IGT (impaired glucose tolerance, porusena glukdézova tolerance)
>11.1 mmol/I = diabetes
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Regulace glykémie
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Inzulinovy receptor a GLUT4
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Figure 2. Insulin Signaling Pathways That Regulate Glucose Metabolism in Muscle Cells and Adipocytes.

GLUT-4 is stored in intracellular vesicles. Insulin binds to its receptor in the plasma membrane, resulting in phosphorylation of the
receptor and insulin-receptor substrates such as the IRS molecules. These substrates form complexes with docking proteins such
as phosphoinositide-3 kinase at its 85-kd subunit (p85) by means of SH2 (Scr homology region 2) domains. Then p85 is constitu-
tively bound to the catalytic subunit (p110). Activation of phosphoinositide-3 kinase is a major pathway in the mediation of insulin-
stimulated glucose transport and metabolism. It activates phosphoinositide-dependent kinases that participate in the activation of
protein kinase B (also known as Akt) and atypical forms of protein kinase C (PKC). Exercise stimulates glucose transport by path-
ways that are independent of phosphoinositide-3 kinase and that may involve 5'-AMP-activated kinase.
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Syntéza inzulinu |

preproinsulin => proinsulin => insulin
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Syntéza inzulinu Il

* ovlivnéna predevsim glukozou na Urovni exprese mRNA a jeji stabilizace a zvysenou rychlosti translace
* volné mastné kyseliny, aminokyseliny, hormony (melatonin, estrogen, leptin, rlstovy hormon...)
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TRENDS in Endocrinology & Metabolism

https://www.cell.com/trends/endocrinology-metabolism/fulltext/S1043-2760%2810%2900097-4




Regulace sekrece inzulinu z beta bunéek pankreatu

mecose olgsulino .
— cho Zé; glukéza je metabolizovdna na ATP (rate-limiting enzym reakce je glukokinaza)
Y 1 ATP inhibuje K+ kanal, hromadéni K+ v burice => depolarizace membrany =>
G'““’/ﬁ‘; AR otevieni CaZ** kanald a flux Ca2**iont(
Y%f:/:’;k_\,,G'”“"“‘"se > OOO Ca?** stimuluji splynuti vezikul( obsahujicich insulin s membranou a uvolnéni do
Glucose-6-phosphate Yo obéhu

lfl Oxidation 1

p Ao A can (neni to ,,on/off” regulace, ale gradient)
e bazalni sekrece vs. stimulovana sekrece
| [ 2 S—— »-Depolarization
Ej @ insulin putuje do portalniho obéhu a prvnim prichodem jatry je 40 az 80% vychytano
o Z’d’é;;?i}i’”"e' C"?o;';i?”e' polocas rozpadu inzulinu ~4 minuty

https://www.brainkart.com/article/Mechanisms-of-Insulin-Secretion_20016/



Souhrn metabolickych efektd inzulinu
zvyseni utilizace a uloZeni glukdzy => tvorba glykogenu, snizeni paleni alternativnich zdroja a tvorby glukdzy ©
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Klasifikace DM

ISBN 978-80-86998-99-2

Diabetes mellitus Obvykla zkratka

I. Diabetes mellitus 1. typu

DMT1, v¢etné klinického pribéhu LADA (Latent Autoimmune Diabetes in
Adults)

A.imunitné podminény

pozitivni autoprotilatky

B. idiopaticky

negativni autoprotilatky

IIl. Diabetes mellitus 2. typu

DM2

[ll. Ostatni specifické typy diabetu

monogenni diabetes — MODY; pfi chronickém onemocnéni pankreatu;
pfi imunosupresi, endokrinopatiich a dalsi

IV. Gestac¢ni diabetes mellitus
Prediabetes
Zvysena glykémie nala¢no

GDM

IFG (Impaired Fasting Glucose)

Porusena glukézova tolerance

IGT (Impaired Glucose Tolerance)

Kombinace obou poruch

IFG (Impaired Fasting Glucose) + IFG (Impaired Fasting Glucose)




Diabetes Mellitus 1. typu

chronické autoimunitni onemocnéni
Pancreas

zniceni B bunék imunitnim systémem
= neprodukuje se inzulin

10% vsech DM
nejcastéjsi forma vyskytujici se u déti
Autoantibodies celozivotni dodavani inzulinu

geneticka slozka
haplotypy HLA-DR3-DQ2 a HLA-DR4-DQS8 na

CDs"* chromosomu 6 (konkordance u monozygotnich dvojcat ~30%)
T cell

B-cell
damage and /@
destruction

environmentalni slozka

Islet of Langerhans

virové infekce, gestacni infekce, nutri¢ni faktory?

https://pubmed.ncbi.nlm.nih.gov/28358037/



Diabetes Mellitus 1. typu

diabeticka ketoaciddza DIABETIC KETOACIDOSNS (DKA)
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Objev inzulinu
Frederick Banting a Charles Best, 1921

https://fisherdigitus.library.utoronto.ca/exhibits/show/insulin100/early-patients/teddy-ryder
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THE CANADIAN MEDICAL ASSOCIATION JOURNAL 143
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Diabetes Mellitus 2. typu

tkané nereaguji na inzulin
komplexni chronické onemocnéni

inzulinova rezistence

obezita (VAT)

chronicky zanét

deregulace funkce B bunék, postupné
vycCerpani, ale inzulin stale detekovatelny v cikrulaci

Uprava zivotniho stylu
redukce vahy o ~5% snizuje riziko T2DM o0 29-58%

https://www.nature.com/articles/nrdp201519
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Figure 2 | Association between BMI and T2DM. Data obtained from REFS 321,322,
BMI, body mass index; T2DM, type 2 diabetes mellitus.
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Maturity-Onset Diabetes of the Young (MODY)

e skupina monogennich autozomalné dominantnich typti DM
* manifestace v détstvi, adolescenci Ci Casné dospélosti
* geneticky podminéna dysfunkce (3-bunék

 MODY v disledku mutaci v glukokinaze (MODY2)
* lehdiforma bez vyrazného rizika pozdnich komplikaci
 MODY v dlsledku mutaci v transkripcnich faktorech (ostatnich 5 typu)
» tézké defekty B-bunék progresivné vedouci k diabetu se zavaznymi pozdnimi nasledky

* postizena glukdzou stimulovana tvorba a uvolnéni inzulinu a proliferace a diferenciace B-bunék



DOI: 10.1056/NEJMra002168
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TABLE 2. DISTINGUISHING CLINICAL CHARACTERISTICS OF MODY AND TYPE 2 DIABETES.*

CHARACTERISTIC

Mode of inheritance

Age at onset

Pedigree
Penetrance
Body habitus

Metabolic syndrome (diabetes, insulin
resistance, hypertension, hypertri-
glyceridemia)

MODY

Monogenic, autosomal dominant

Childhood, adolescence, or young
adulthood (usually <25 yr)

Usually multigenerational
80-95%

Nonobese

Absent

Tyre 2 DIABETES

Polygenic (gene—gene and gene—
cnvironment interactions)

Adulthood (usually 40-60 yr), occa-
sionally adolescence (if person is
obese)

Rarely multigenerational
Variable (possibly 10-40%)
Usually obese

Usually present

*MODY denotes maturity-onset diabetes of the young. Adapted from Fajans et al.'s



Gestacni DM

V Casné fazi téhotenstvi inzulinova senzitivita vzrista => ukladani glukézy do tukové tkané => zdsoba energie na dalsi faze
téhotenstvi.

Vlivem palcentarnich hormont (estrogen, progesteron, leptin, kortizol, placentalni laktogen, placentalni rdstovy hormon)
narust inzulinové rezistence => mirné zvysena hladina glukdézy v krvi, zdroj energie pro plod (normalni stav!)

Inzulinova rezistence kompenzovana adaptacnimi zménami B-bunék pankreatu, u kterych dochazi

k hypertrofii a hyperplazii a zvyseni glukézou stimulované inzulinové sekrece

Deregulace kompenzacnich mechanismti => GDM

Tab. 1. Diagnostickd kritéria GDM

I. trimestr Il. trimestr

Glykemie nalacno Glykemie nalaéno oGTT

= 5,1 mmol/l opakované = 5,1 mmol/l opakované = 10,0 mmol/l v 60. min
= 8,5 mmol/l ve 120. min

Tab. 2. Komplikace GDM

Matka Dite

predporodni deprese makrosomie

pfedcasny porod porod cisafskym fezem

preeklampsie dystokie ramének

porod cisafskym fezem poporodni hypoglykemie

rozvoj DM 2. typu porod mrtvého plodu

rozvoj kardiovaskularnich onemocnéni dysfunkce beta-bunék pankreatu, inzulinova
rezistence
rozvoj DM 2. typu, kardiovaskularnich cnemocnéni

https://www.internimedicina.cz/pdfs/int/2019/05/04.pdf



Chronické komplikace DM

NERVES

DaBeTIC
RerivoPATHY

5 Liinduess FIDNEYS

1. MIKROVASKULARNI

a. Diabetické onemocnéni ledvin (diabeticka nefropatie)
b. Diabeticka neuropatie (DN)
c. Diabeticka retinopatie (DR)

2. MAKROVASKULARNI (ICHS,CMP,ICHDK)
a. Ischemicka choroba srdec¢ni (ICHS)
b. Cévni mozkova prihoda (CMP)
c. Ischemicka choroba dolnich konéetin (ICHDK)
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Tissue-specific effects in T2DM
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https://doi.org/10.1038/nrendo.2016.86



