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Uravnavanje krvnega sladkorja

» Glukoza edini vir energije za CZS

* Mozgani — stalna oskrba z glukozo!
 normalno: 3,6-6,1 mmol/L

* Uravnava s hormoni: insulin, glukagon
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Uravnavanje krvnega sladkorja

— A. Abnormalities of Simple Endocrinal Regulatory Circuit

Defect in hormonal gland

2”777 Glucose
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o _1) insufficiency Hyperghycem’e
Sl v /
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Increased secretion in the 4 s '
intertwined regulatory circuit Target organ defective*
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Sladkorna bolezen
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 Diabetes
mellitus
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— A. Diabetes Mellitus: Type
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Diagnostika

diagnoza po WHO:

« kliniéni znaki+Tglukoza v plazmi (>7 mmol/L
na tesce, >11,1 mmol/L kadarkoli)

» 2x zaporedoma Tglukoza v plazmi (...)

o 2x zaporedoma +OGTT (2h po obremenitvi s
759 glukoze: glukoza v plazmi>11,1 mmol/L)

motena toleranca za glukozo: OGTT: ¢c=7,8-11
mmol/L

glikiran hemoglobin: HbA,.> 6,5%
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Problematika

* Povisane vrednosti glukoze v Kkrvi
(norm. 3,6-6,1 mmol/L)

« Zakaj nevarno?
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Problematika
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Reakcije glukoze z amino skupino
proteinov:

- N-terminalna skupina proteina ali
- amino skupina Lys v proteinu

Protein-NH, === Protein-N=CH-(CHOH),-CH,OH

GLIKOZILACIJA:
pocasna in naklju¢na
reakcija

|

Protein-NH

anllQH
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Komplikacije zaradl

povisanega krvnega sladkorja

Akutne (ponavadi tip 1):

 Poliurija, polidipsija, polifagija, infekcije UT,
utrujenost, hujsanje

« Ketoacidoza, hiperosmolarno hiperglikemicno stanje
Kronicne

« Mikrovaskularne (mikroangiopatije), makrovaskularne
(akroangiopatije);

* nevropatije
* oksidativni stres
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Komplikacije zaradl
povisanega krvnega sladkorja

CH CHO
H-C—OH o C=0 g-o
HO-C-H Auto-oxidation _ H-C-H + 7
H-C—OH "~ H-C—OH C=0
H-C—OH H-C—OH H
CH,0H CH,0H
Glucose 3-Deoxyglucosone  Glyoxal
g g 9 20
Ho _J_o-P-oH + H\n/l\,O-I?-OH —> H-C-C-CH,
H H
0] 0 @]
Dihydroyacetone Glyceraldehyde-3- Methylglyoxal @
phosphate phosphate P
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Increased Aldose Reductase

SDH
Glucose / \r Sorbitol 7—* Fructose

— NAD* NADH
NADPH NADP*
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Glutathione reductase
GSSG

GSH
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Komplikacije zaradl

povisanega krvnega sladkorja

1‘ Glucose

NADPH  NADP*

NADH
AP AEN "‘SOrbitol

NAD*
? Fructose
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1A Glucose-6-P

i

Fructose-6-P

Polyol Pathway

GFAT
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Glyceraldehyde-3-P

NAD*
GAPDH -«—— PARP

NADH

1,3-Diphosphoglycerate  Superoxide
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— A. Late Complications of Diabetes Mellitus

— A. Acute Effects of Diabetes Mellitus

/ | Acute insulin deficiency l \

|\

Amino acids §

- y - g
2
Glucosuria
Aminoaciduria R
Polyuria perfusion
Electrolyte loss (in prognancy) ¥

Profo: Howich F. Taschenatian der Augenhaiiunds. 3rd ec. Stigart Thiame: 1967
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Metabolni sindrom

* povisan krvni sladkor
* hiperlipidemija

* debelost

 znizani nivoji HDL
 hipertenzija
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Terapija diabetesa

1. Sprememba
zivljenjskega
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Terapija diabetesa

* Antagonisti glukagona
« SulfonilseCnine
 Glinidi (meglitinidi

Insulinski sekretagogi

* Gliptini Inhibitorji DPP-4

« Bigvanidi

 Glitazoni PovecCana

. Glitazarji obcCutljivost na insulin
- Inhibitoriji oc-glukozidaze|
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Sulfonilsecnine

¢ Mehanlzem delOvanja - Glibenclamide, a sulfonylurea derivative a
ZaV”'anJe ATP-OdV|Sn|h /NH-SO;@CH;;-CH:—NH—ICI@

0=C

K+ kanalCkov )
* Sprememba mirovnega V2

of pancreas

potenciala 3-celic D=~
trebusne slinavke — <[ oA . 1

vstop Ca2+, izlo¢anje (oo )

inSUIina | .| | |potential depolarized

Insulin secretiont

* Hipoglikemijal! s
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Sulfonilsecnine

 nastanek

Razvojna pot do sulfonilsecnin:

Sulfonamidi kot kemoterpevtiki tudi znizujejo
Koncentracijo glukoze v plazmi:

o\ /o o\\ /o

N N N
N N
( >
HoN HaC

Kemoterapevtik z — —
antidiabeti¢nim Samo antidiabeticni
delvanjem ucinek
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Sulfonilsecnine

* 1. generacija
Sulfonil secnine: PRVA GENERACIJA

HN—R,
HN—<
Ry SO, 0
Ime R, R, ODMEREK/mg
TOLBUTAMID | -CH, -CH,CH,CH,CH,  500-3000
KLORPROPAMID |  -CI -CH,CH,CH; 250
TOLAZAMID -CH, q 250
——N

ACETOHEKSAMID | -CO-CH, _O 500
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Sulfonilsecnine

« 2. generacija
Sulfonil secnine: DRUGA GENERACIJA

I-N—Fh

/
R..—< >—802 Q
Ime

R, odmerek/mg

R,
' 0
GLIBURID | O\CCLH/\/ _<> 5
. ,,

0
GLIPIZID /En\j/Lu o~ <‘> .
S
HC N

GLIMEPIRID /IL

(o)
=
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Sulfonilsecnine

« SAR
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Sulfonilsecnine

Selektivhost — stranski ucinki?

» SulfonilsecCnine delujejo na SUR1 (t.
slinavka), SURZ2A (kardiomiociti, povecan
influks Ca2+; preobremenitev srca, tudi smrt
miocitov) in SUR2B (zile; poveCan tonus zil)

« Selektivhost dosezemo z lipofilnimi
substituenti (cikloheksil, butil, propil)
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Sulfonilsecnine

FK lastnosti

TABLE 27.7 Pharmacokinetic Properties of the Sulfonylureas

Drug (sulfonylureas) Equivalent Dose (mg) Serum Protein Binding (%) Half-Life (hours) Duration (hours) Renal Excretion (%)
Tolbutamide 1,000 95-97 4.5-6.5 6-12 100

Chlorpropamide 250 88-96 36 Up to 60 8o—90

Tolazamide 250 94 7 12-14 85

Acetohexamide 500 65-88 6-8 12-18 60

Glyburide 5 99 1.5-3.0 Up to 24 50

Glipizide 5 92-97 4 Up to 24 68

Climepiride 2 99 Si=5 Up to 24 40
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Sulfonilsecnine

Metabolizem
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Glinidi (meglitinidi)

Mehanizem delovanja

» Kratkotrajni sekretagogi, delujejo podobno kot
sulfonilseCnine — zaviranje ATP odvisnih K+

kanalCkov
* Vezava na drugo vezavno mesto

* Mozna hipoglikemija!
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Glinidi (meglitinidi)

OCHgs

Glyburide/glibenclamide

Cl

: HN— C EO HN
O OH OH
OCH,3

Meglitinide Repaglinide (Prandin)

Nategllnlde (Starlix)
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Glinidi (meglitinidi)

 Predstavniki
GLINIDI, sekretagogi inzulina, D2

O REPAGLINID
0,5-4 mg; 4 x na dan
d O\/CH3 '
\ﬂ/\@
HaC CHs OCH;

0 /Q | ,
NATEGLINID
(:I)LH/\COO” 60-120 mg; 3 x na dan

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Glinidi (meglitinidi)

Predstavniki
/@ Acyl glucuronide and
rearrangement
isomers M4, M5,
[::jdﬂ‘ c-0 M6 combined: 5% /J:::]
HOOCD- (j) ’\COOH

M2, M3 combined: 7%
HO

Nateglinide /@
(16%)
[::TJL N“~COOH
\ ]
o

M1: 34%

0 ™~ 0
d o0 Oﬂ "GN

M7: 5% M11: 5%
M12: 5%
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Gliptini

Mehanizem delovanja

* |Inkretini — endogeni peptidi, insulinski sekretagogi:
glukagonu podoben protein-1 (GLP-1), gastricni
inhibitorni protein (GIP)

* |Inkretini — sekrecija insulina, zaviranje sekrecije
glukagona

 Inkretine presnavlja dipeptidil peptidaza 4 (DPP-4)

« Zaviranje DPP-4; podaljsanje zivljenjske dobe
iInkretinov
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Gliptini

Mehanizem delovanja

DPP-4
inhibitors

DPP-4

N incretin hormone C ’

3 GLP-1and GIP
123 30 GLP-1anc GIP metabolites

Active > (inactive)
<N] incretin hermone c 3
12 3 30 a) Stimulate insulin release
Inactive and

b) Inhibit glucagon release

Lowering of blood
glucose level
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Gliptini

Predstavniki Sitagliptin, 2006
Vildagliptin, 2008 -l
F \
§1H2 O
N’C "
g F

Linagliptin, maj 2011

mﬁ <

N/’C AN //l\ /%NQ
Saksagliptin, 2008
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AsnT10 Asp-His-Ser

Figure 17. Representation of the crystal structure of a pyrrolidine nitrile
bound to DPP-IV. It is predicted that vildagliptin and other pyrollidine
nitriles bind in a similar fashion.
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Bigvanidi

Mehanizem delovanja

* Ni popolnoma razjasnjen

« Zaviranje glukoneogeneze

* Povecanje obcutljivosti na insulin
Ne delujejo preko izloCanja insulina:
* Ne povzrocajo hipoglikemije!
* Ni rejenja/debelosti

* Znizujejo trigliceride

* Delujejo vazoprotektivno
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Bigvanidi

Predstavniki

NH NH
)K )k FENFORMIN
N N HED
NH NH
METFORMIN
e M L
T \ NH,

* Presenetljivo: BU 50-60%
- pKa=115,238

CHs * Izloganje?

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Bigvanidi

Stranski ucinki

* Pospesujejo razgradnjo glukoze —
oksidativno in neoksidativno

« Metabolicha acidoza!
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Glitazoni

Mehanizem delovanja
« Aktivatorji predvsem PPAR-y, manj PPAR-a

 PPAR = s peroksisomskim proliferatorjem aktiviran
receptor Diet, Lipoxygenases,

adipose tissue Cyclooxigenases

o1 Prostaglandins,
Leukotrienes
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Glitazoni

Mehanizem delovanja
 PPAR = metabolna tipala; metabolizem CH, lipidov

« PPAR-y povecCa ekspresijo glukoznega prenasalca
GLUT-4

* Modulatorji PPAR-a — hipolipemiki, modulatorji
PPAR-y — antidiabetiki

* Ligandi za PPAR-o — levkotrien B4, za PPAR-y —
prostaglandin PGJ,
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Glitazoni

edsta Tiazolidindion — pKa ~ 6,5

@)
e N PIOGLITAZON
| | /™ 15-45 mg/dan
S ~
o}
TROGLITAZON:

0

CH, Antidiabetik in

HO protivhetna uc.
NH
° S\< 1997: zacCetek
HAC 0 o 2000: konec
CH,
CHs
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Glitazoni

 Predstavniki

CIGLITAZON
NH : g
s\<
0]

| NH

AT

(@]

-
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Glitazoni
* Pioglitazon — edini ,prezivel

OH 0O
L § Ui 4 UN
conjugate Y O,R SN O.R
M-1 M-2

11
I

O
= HC™ Y
HBC/\(]\/\ m/QNH - /\Ej\(\ -R
N o) X N 0
H
o] M-3 0]

Pioglitazone l
l Glucuronide conjugate
HOOC\(I/\ HOOC/\@/\
>~ .R
SN o " N 0
M-4
M-5

|

Taurine conjugate
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Glitazarji

Mehanizem delovanja
 Aktivatorji tako PPAR-y, kot PPAR-a

* Novejse ucCinkovine
» Terapija metabolnega sindromal
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Glitazarji
 Predstavnika

muraglitazar tesaglitazar

Oj,OH 0,0 0
SOt O L

O

\f\\/\o O)\O 0O j

Oba prestala 3. fazo kliniCnih testiranj, nista na trgu
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Inhibitorji a-glukozidaze

. Liver / l\l
 Mehanizem X,
[ Influx

N Glucose :
concentration | Egress >
' in blood /

Delovanja N A /
+ Encim v steni e | /

Acarbose, 2" false” Rosiglitazone, a thiazolidine dione derivative

prebavnega B Q y

tra kta — FseEiee | HBC/NMCHI—CH"”O' </-;\>_ﬁ ?_?NH
enterociti - J-le o | s

 Cepi disaharide -' "W*

E&A \Glucose uptake ¢
v glukozo + ol
. Fatty tissue
m O n OS a h a rl d Weight gain Contraindication in congestive

Intestinal complaints heart failure, NYHA 1-4
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Inhibitorji
Inhibitorji a-glikozidaze

* miglitol » X .
H

HO
OH

» vogliboza

* akarboza

OH
HO,,,
. HiC
L e
" OoH

o-glukozidaze

H
HO H
H
HO
OH "oy
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Inhibitorji a-glukozidaze

Nojirimycin Deoxynojirimycin Genistein

* Lahko pojeste

vse, a se ne

boste Heas i canaast

Zred I I I .o ? ? ? 4-Methoxy trans- cinnamic Bisdemethoxycurcumin
acid (R=H)
Ethyl 4-methoxy trans-cinnamate
(R = CzHs)

HO‘QD

HOY ‘

oH' OH
OH _

0 Castanospermine
OH

Galloyl OH

Theaflavin-3-O-gallate (R = galloyl, Rz = H)
Theaflavin-3,3'-di-O-gallate (R = R» = galloyl)
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Literatura predavanj

Foye’s Principles of Medicinal Chemistry, 6.
izdaja:

« 32. poglavje

Foye’s Principles of Medicinal Chemistry, 7.
izdaja:

« 2/7. poglavje
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Izpit

Spomladansko izpitno obdobje
e 21.junij 2013

* 5. julij 2013

Jesensko izpitno obdobje

« 23. avgust 2013

* 17. september 2013

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Izpit

Vidimo se na izpitu!
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