Historie objevu inzulinu

Panové Banting a Best — 1921 —objev inzulinu

(extrakt z pankreatu snizil hladinu glukozy a prodlouzil preziti
experimentalnich zvirat bez pankreasu)

1924 Nobelova cena: Banting a Macleod






Beta bunky pankreatu sekretuiji:

Inzulin

Proinzulin

C peptid

Amylin (nové popsany protein — peptid - 37 AK,
zpomaluje vyprazdnovani zaludku, potlacuje
postprandialni sekreci glukagonu, zvySuje pocit
sytosti)



& Cells produce somatostatin.

B3 Cells produce insulin.

Blood flows from the
center to the periphery.
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Boron and Boulpaep, Medical Physiology, 2003
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FIGURE 30-2. Synthesis and processing of the insulin molecule, The
mature mRENA of the msulin gene product contains a 5' uniranslaled
region {UTR); macleaticle Hi'r.'.I:“:‘u':‘-'. that encode 2 24=amino acid leadet
sequence, as well as B, C and A peptide domains; and 2 3° UTR
ogether, the leader plus the B, C, and A domains constitute preprom-

| During translation of the mEMNA, the leader sequence s cleaved In
the lumen of the rough endoplasmic reticulum What remains is proin-
sulim, which consisis of the B, C, and A domains, Begimning in the
trans-Grolgl, proteases cleave the proinsulin at two sites, releasing the C
e JILl"' as well as the mature insulin molecule, which comsists of the B
and A chains that are connected by two disulhde bonds, The secretory
pranule contains equimolar amounts of insulin and the C peptide, 2
well a5 a small amount of proinsulin, These componenis all are released
into the extracellular space during secretion. ER, endoplasmic reticulum:
mRMA, messenger RNA '




Polypeptid

Signal pro sekreci: zvySena hladina glukozy v
Krvi
Hlavni uloha: snizit glykémii, zvySit vyuziti
glukozy témito mechanismy:

e zvySenim prostupnosti membran pro glukozu

e zvySenim tvorby glykogenu

e zvySeni tvorby tuku z glukozy (lipogeneze)



Tvorba a skladovani inzulinu



proinzulin inzulin hexamer - inzulinu

aYe

\ N4




proinzulin inzulin hexamer - inzulinu

aYe

\ N4




Uloha chromu
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apochromodulin

Vincent J. B.: J. Nutr. 130: 715 - 718, 2000
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chromodulin

_/I snizeni koncentrace inzulinu
chromodulin

inzulin-senzitivni bunky
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glukagon
katecholaminy

glukokortikoidy

rustovy hormon

glykemie

Inzulin




DIABETES MELLITUS

wEpidemie 21.stoleti*

,,Chronické progredujici onemocnéni*

., Yaskularni nemoc*



Table 1.1 Milestones in the clinical descriptions of diabates and its
complications.

Clinical features of diabetes

Ebers papyrus {Fogypt, 1500 &) Polyuric state

Sushiur and Charak (India, 5th Sugary urine; thin and obese
century Be) patients distinguished

Arataeus (Cappadoda, Znd Polyuric state named “diabetes”
century AL

Chen Chuan (China, Tth centuny} Sugary uring

Avicenna (Arabia, 10th century AD) Sugary uring; gangrene and

impotence as complications

Diabetic ketoacidosis

Williarm Praut {England, Diabetic coma
1810-1820)

Adolf Kussmaul {Germany, 1874) Acidotic breathing

Hyperlipidemia
Albert Heyl {Philadelphia, 1880 Linemia retnalis

Retinopathy
Eduard ven laeger (Germany, 18550  General features
Stephen Mackenzie and Edward Microaneurysms
Mettfeship (England, 1879)
Echward Nertleship (England, 1888) Mew vessels beading of retinal veins
Iulivs Hirschiberg [Germany, 1820} Classification of lesions; specific to
diabetes

Neuropathy and foot disease
lohn Rollo (England, 17497) Meuropathic symptoms
Marchal de Calvi (France, 1864) Meuropathy 15 a complication of
diabetes
Willizm Ogie (England, 1266] Ocular nerve palsies in dizbetes
Frederick Pavy (England, 1885) Peripheral neuropathy
Iulius Afthaus {Germany, 1390) Mononeuropathy
Thomas Davies Pryce {England, Perfarating foot ulcers
1887)

MNephropathy

Wilkelm Griesinger (Germany, Renal disease in patients with
1859) diabetas

Paul Kimmelstiel and Clifford Wilson  Glomerubosclerosis associated wi
(USa, 1936) heavy proteinuriz
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gure 1.1 The Ebers papyrus. Courtesy of the Wellcome Library, London.
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Co je to diabetes?

= skupina onemocnéni, jejichz zakladnim rysem je
hyperglykémie

Etiopatogeneze:
absolutni nedostatek inzulinu
porucha sekrece inzulinu
inzulinova rezistence



Klasifikace

Dle WHO:
~Prediabetes*
e ZvySena glykémie na lacno
e Porusena glukdzova tolerance
DMIT
e Imunitné podminény
e Idiopaticky
DM2T
Ostatni specifické typy diabetu
Gestacni DM



Zdravy clovék
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vylucovani inzulinu

Diabetes mellitus 1 ®

nepritomnost inzulinu

Diabetes mellitus 2

@ :> @  nebo =)=

nedostateéné nedostatecneée
vylucovani pusobeni
inzulinu inzulinu

(rezistence)



Zdravy clovék

Diabetes mellitus 1
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Diabetes mellitus 2
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L. DM 1

Poskozeni beta bunék (zpravidla vede k absolutnimu chybéni inzulinu
3 Imunologicky podklad
- Idiopaticky

Il. DM 2

Predchazi vétsinou inzulinova rezistence a tak dochazi k relativnimu deficitu inzulinu
mnohdy doprovazeny poruchou sekrece inzulinu

lll. _ Ostatni pri¢iny

A. Geneticky defekt funkce beta bunék (MODY 1,3,4,5,6,7-porucha transkripcnich faktoru
— MODY 3 — problematika glukokinaz)

B. Geneticky defekt ucinku inzulinu

C. Onemocnéni zevné-sekretorické casti pankreatu

D. Onemocnéni endokrinniho pankreatu

E. Podminény Iékové ¢i chemicky

F. Infekce

G. Vzacné imunologicky podminéné formy diabetu

H. Genetické syndromy, které jsou obc¢as jsou spojeny s diabetem

IV. Gestacni diabetes




art 1 Diabetes in its Historical and Social Context
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Figure 3.2 Geographic variation in childhood
onset type 1 diabetes incidence rates, 1990-1399.
Mote that most registrie ot nationwide and
that several countries display within-country

i roduced from the Diamond Project
Groug with permission from John Wiley & Sons

Ltd, Chichester.




KLINICKE ZVLASTNOSTI DM 1

Manifestace casto za dramatickych okolnosti

polyurie

polydipsie

exsikéza

nechutenstvi

ztrata hmotnosti

ubytek télesnych sil, unava
u déti noéni pomocovani

Manifestace je casta za stresovych situaci
zvyseny sklon k infekci, spatné hojeni ran
tézké infek¢ni onemocnéni
operace
V pripadé vyskytu ketoacidozy
bolesti bricha, nevolnost, zvraceni az ketoacidotické koma



KLINICKE ZVLASTNOSTI DM 2

Manifestace po 40 veku, nedramaticka manifestace




KLINICKE ZVLASTNOSTI DM 2

- neostré, zamlzené vidéeni

- snizené vnimani sladkeé chuti

- svédeni nohou, mravenceni nebo znecitlivéni chodidel
- neobvykle ¢asta zizen

- ospalost

- Unava

- kozni infekce, pomalé hojeni ran

- priznaky podobné chripce

- ztrata ochlupeni nohou

- ¢casté denni i no¢ni moceni



KLINICKE ZVLASTNOSTI DM 2

velmi ¢casto doprovazen metabolickym sy

abdominalni obezita

zvysena koncentrace triglyceridu
snizena koncentrace HDL-cholesterolu
TK >130/85 mm Hg

uzivani antihypertenziv

glykémie na lacno > 6,1 mmol/l

pritomnost nejméné 3 faktoru — metabolicky syndrom



retinopatie
hypertenze

CMP

M

diabeticka nefropatie

diabeticka neuropatie

RIZIKA DM



Inkretinovy efekt

Vyzkumy ukazaly, ze slinivka brisni produkuje a uvolnuje vice
inzulinu do krve, kdyz je glukbéza pozita usty, nez kdyz je podana
nitrozilné.

To dokazuje, ze musi existovat jeste jiny mechanismus, ktery
napomaha redukovat koncentraci glukézy v krvi.



Inkretinovy efekt

Tento mechanismus byl oznacen jako ,,inkretinovy efekt” a je
povazovan za klicovy v udrzovani normalni kontroly glykemie.

Inkretiny jsou - podobné jako inzulin — hormony.
Vznikaji v ramci travici soustavy a uvolnuji se vzdy po jidle.

Pote se krevnim obéehem dostavaji az k cilovym tkanim



GLP-1 (glucagonlike peptid )

zpomaluje evakuaci zaludku

zpomaluje vstup zivin do obehu po jidle

vydrzime mit delsi dobu pocit sytosti - snizuje chut’ k jidlu
jime meéné - vede k redukci hmotnosti

GIP — gastricky inhibicni peptid
(glukéza-dependentni inzulinotropni peptid)



GLP1 agonisté — latky, které jsou schopny vazby a aktivace receptoru pro GLP1

GLP-1 receptor agonist

ﬂecrl'easef food Prolonged gastric Increased insulin Decreased
intake N emptying secretion glucagon secretion

Weight loss nizuji produkci glukézy v j

DECREASED GLUCOSE

Increased insulin -~
sensitivity




Terapie diabetu — mozne cilove hodnoty

HbAlc <4,5% (<6,0%)
Glykémie pred jidlem < 6,0 (<7,0 mmol/l)
Krevni tlak <130/80
Cholesterol <4,5 (<3.,8)

BMI 19 — 25

Obvod pasu zeny/muzi < 80 /<94 cm
Davka inzulinu <(0,6j/kg/den



obrazek 1 Schéma pasobeni fixni kombinace empagliflozin + metformin

Empagliflozin

Ledviny

l Sodium glucose co-transp

Inhibice SGLT2

Nova skupliina peroralnich antidiabetik,
Funguji ndzavisle na produkci inzulinu

t vdej glukézy moéi

~L

¥

Stimulace glukagonu

Aktivace AMPK

@
P

Glukoneogeneze

D

Metformin

| CAMP

1

o | vydej glukozy z jater

t translokace GLUT4

|

1 transport glukozy
do svalu

i

¥

| Glykemie

t inzulinova senzitivita




