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Vitamins B3
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Niacins = Nikotinskabe Nikotinamids

aprakstita 1873 gada
izdaltta no aknam 1937



Niacins

Tiek sintezéts organisma Uznemts ar partikas produktiem

Funkcijas organisma:

» ir prekursors koenzimiem (NAD/ NADP), kuri ir nepiecieSami
>200 energijas un aminoskabju metabolisma iesaistitiem enzimiem

P ir nepiecieSams holesterola, steroidu, taukskabju sintézei



1950. gados

|

Niacins (farmakologiskas devas)

!

Sp€j samazinat holesterola [imeni seruma

un
modificéet lipoproteinu sastavu seruma

!

Lieto dislipidémijas arstéSanai —normalizé lipoproteinu ainu asinis



Dislipidémija ir lipidu vielmainas traucéjumi.

To izraisa dazadi riska faktori:

* neracionals uzturs un dzives veids
» aptaukoSanas
» cukura diabéts

* aknu slimibas

Dislipidémija ir viens no galvenajiem aterosklerozes
riska faktoriem.



Holesterols
Lipids

nepiecieSams normalai
organisma funkcionésanai

e SUNU membranam

D vitamina sintézei

e dzimumhormonu sintézei

Cholesterol

FADAM. » zults producésanai

Asinis cirkulé 3 lipidu veidi: holesterols un holesterola esteris,
fosfolipidi,
trigliceridi (TG)

Nav Skistosi adeni



CE-

Apoprotein

holesterola esteris

Lipoproteilni

holesterola parneséji

* nelielas lodites, kas
transporté taukus organisma

* sastav no

4 apolipoproteiniem
@ holesterola

@ trigliceridiem (TG)
« fosfoliptdiem



Lipoproteinu veidi

Medscape® www.medscape.com
* 3 s

BRI 4 Classification of Lipoproteins Atéklrés péC
e w5 “Bad" "Good" @ blivuma
wlig G (Non-HDL)
b - 4 izmériem
2 @ g X ‘: + v *g ? . _
et el il v @ TG/holesterola attiecibas
Chylomicron VLDL IDL LDL HDL
Dendiy.  Density. BN  oersiy
Chrié.r?'r,?;?:ion Lipoprotein  Lipoprotein Lipopratein  Lipoprotein
1000 nm 70 nm 40 nm 20 nm 10 nm
1. Hilomikroni
cwmeamovecon= 2. Loti zema blivuma lipoproteins — LZBL
3. Vidéja blivuma lipoproteins
4. Zema blivuma lipoproteins — ZBL
5. Augsta blivuma lipoproteins - ABL

H][m THU[:K Katrs lipoproteinu paveids spélé butisku lomu
metaboliskos procesos.




liver

dietary fat
and cholesterol

small
intestine

I' W
]
-

b Lo ' " X
bile salts and
fecal cholestersl
S IIlGholestarylashers A

o Cholesterocl
capilary wall Iﬂ !

'I'r‘iac_-,-lglycami ; oy

Formation of chylormicrons
in intestinal mucosa and
transport to blocdstream
via lymphatic vessels.

hmphatic o cosa
bloog- vessel af small

|
Fickup of cholesterol.

Endocytosis of LOL
Resynthesis and in muscle cell. l a

storage in

Oxication in i aming .
muscle cell, feiirane acids breakup

2007 Encyclopaedia Britannica, Inc.

A
o e
- cholestaral
ATP endocytic ﬂfgilgg

Lipidu transports

Lipoproteini veidojas
tievaja zarna un aknas.



ABL ZBL

Savac holesterina parpalikumu un T_ran:s.p?rté vh_ole_sterTnu asinis un
nogada to atpakal aknas, kur tas tiek piegada to stinam.
parstradats vai izvadits.

Reversais holesterina transports

Samazina kardiovaskularo Paaugstina kardiovaskularo
slimibu risku slimibu risku



Niacina ietekme uz lipidu profilu

ZBL-H
20%

20-30%




Miacin: a broad-spectrum . antiatheroselerosis ppent

Migcin Decreases Miacin Increascs

« Total cholesterod = HDL cholesterol

= Todal triglycenides » HIDL, cholesteral

= YLIM-C = HDIL, cholesterol {less than HDL, )
= LDL-C ® ApoA-1 and apoA-ll

& Small, dense LIDL # Lp-a-1

# Lpfaj # Lp-A-1 + Lp—A-I1 (less than
# ApoB Lp-A-I)

& Total cholesterclHDL-C # Pre-B-HDL

= LDL-C/HDL-C » LDL particle size

= ApoB and apoA-l « PG, and PG,

#« Fibrinogen # Blood glucose (high doses)
= PAl-l # Liric acid

« Vascular inflammation « Adiponectin

(MCP-1, YCAM-T)

Apo = apolipoprotein: HDL = high-density lipoproteing HIXNL-C =
HDL cholesterol; LDL = low-density lpoprotein: LIDL-C = LIDL choles-
lerol; Lpiay = lipoprotein(a); Lp-A-1 = apoA-l-containing HDL particles;
Lp-A-1I = apoA-ll-containing HDL particles; MCP-1 = monocyle che-
motactic protein=I; PAl-l = plasmincgen activalor inhibior—1; PG =
prostagianding VCAM-1 = vascular cell adhesion molecule-1; VLDL-C =
wery-low-density lipopeotein cholestesol.



Niacina darbibas mehanismi

Niacins
Adipozos audos:
cAMP ITmeni
. . L ZBL-H
Hormonu jltigas lipazes aktivitati 20%
TG hidrolzi
\/ FFA izdaliSanos asinis

Aknas:

Diacilglicerola acetiltransferazes 2 (DGAT2)
aktivitati

TG sintézi

LZBL un ZBL iepakoSanu un sekréciju

=)

Apolipoproteina apoB degradaciju



Niacins

» paaugstina apoA1 sintézi aknas

» samazina CE parneses proteina (CEPT) géna
ekspresiju aknas un CEPT aktivitati plazma

» samazina ABL uznemsanu aknas

ABL-H
20-30%




O » lieto kltnika jau 50 gadus

P joprojam visefektivakas zales
N OH augsta b}Tvuma holestgrola limena
paaugstinasanai organisma

\

N » sameéra letas zales (1/6-1/10 dala
no statinu cenas)

» Lieto dislipidémijas arstéSanai —normalizé lipoproteinu ainu asinis:

- zema blivuma holesterolu
* TG lipolzi adipocitos - augsta blivuma holesterolu
* brivo taukskabju izdaliSanos asinis

» samazina sirdstriekas un aterosklerozes risku



Niacina blakusefekti

O
» adas apsartums un dedzinasana
| = OH
~ » gremosanas trauceéjumi un védera
N uzpusSanas

Deva diena ir .
no 1.5 11dz 6 g » aknu bojajumi



Niacina receptori (0034,

G proteinu saistoSie receptori (GPCR)

NIACR1
GPR109A

NIACR2
GPR109B

GPRS81

Novietoti cits aiz cita cilvéka 12. hromosoma

NIACR2

- uzrada 96% sekvences homologiju ar NIACR1

» 24aa garaks C- terminala rajona

* proteinu sekvencé ir atskirigas tikai 15 aminoskabes

» atrasts tikai cilvékiem un Simpanzém

GPR81 ir aptuveni 60% homologija ar NIACR1 receptoru




Niacina receptoru ekspresija organisma audos

NIACR1 NIACR2 GPR81

b

Balto un briino adipozo audu
adipocitos

Skeleta muskulos
nierés un aknas

tiklenes un zarnu epitélija



Receptoru endogenie ligandi

2005
3-hidroksibutirats HD\(\H/QH NIACR 1
ECso= 770 uM
CH; O
NIACR 2 2009

3-hidroksioktanoats HO CH,
j(\/\/\/ ECso= 8 uM

0

CH GPR&1 2008

3

HO \’_H"%,,,(_H ECso= 1500- 3000 uM
2- hidroksipropanoats

(laktats) .

 karboksilskabes
2. vai 3. pozicija ir hidroksilgrupa



NIACR1 receptora funkcijas

GPR109A
(PUMA-G in mica)

Lymphoid cells Dermal DC
Adipocyte Lung Dermal macrophage

1 1

Desired atfacis Unknown effects

Micatinic acid—induced
flushing response

1

Decreased cAMP level Arachidonic acid
. GO
Decreased hormone- ;
sensitive TG lipase @ @
activity
Decreased hydralysis
to TGs an:}’dFFAH;s

AMIpoIvho aflects

Increased HDL—— Gaod chalesteral

Decreased VLDL '
Decreassa LiL 09 oo




NIACR2 receptora funkcijas

3-OH-gctanoate <«—1o

epinephrine
-
e l GPR109B / 3-OH-butyrate

3-0HB,
“Achc
A

> FFA
i /, B-0H-acyl-CoA \"

enoyl-CoA J-oxo-acyl-CoA

\ aoemfy
acyl-Coh

B-oxidation

energy
SOUrce

ADIPOSE TISSUE

TRENDS in Pharmacologeal Soiences

Samazina lipolizi adipozos audos situacijas, kad
ir pastiprinats FFA metabolisms.




msulin

GPR81 receptora funkcijas

glucose 1acta{_\‘ GPRE1

/_\Jymvate

AMP

i)
il
adenylyl |TETY] I
glucose Iantajte WEEQ

CAMP 4 ATP

LIPOLYSIS 4

>

» Inhibé lipolizi un brivo
taukskabju izdalisanos adipozos
audos

» GPR81 un laktats ir
iesaistiti insulina lipolizes
inhibéSanas procesa
adipozos audos™®

Adipozie audi sekreté laktatu un to stimulé insulina mediéta glikozes
uznemsana.

GPR81 parsvara tiek ekspreséts adipozos audos un ta iesaiste lipolizes
inhibéSana varétu uzlabot metabolo profilu dislipidémijas pacientiem.

GPR81 nav zinami sintétiskie ligandi.

*veél nav apstiprinats cilvéka org.



Niacina receptori

> |r batiski brivo taukskabju un lipoproteinu koncentracijas regulatori

> |etekmé adipocitos notiekoSos procesus- lipidu
metabolismu un adipokinu sekréciju

» Paaugstina pretiekaisuma faktoru ekspresiju un sekréciju

» So receptoru funkciju, ligandu un signalcelu padzilinata izpéte
lautu izveidot terapijas lidzeklus ar lipidu disfunkcijam saistito
kardiovaskularas un metabolisma slimibu arstésana
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40
20

cAMP production (%P

Niacina receptoru funkcionalo pétijumu sistémas

Ziditaju Stinas, kas stabili ekspresé niacina receptorus
un spé€j samazinat cAMP [imeni niacina receptoru ligandu ietekmé

A GFP? Merged

NIACR1

NIACR2

o

C <
BNIACR1 £120 BNIACR2
ONIACR1-Rluc 5100 ONIACR2-Rluc
NIACR1-GFP? 5 T NIACR2-GFP?
_§ 80 o=
S 60
Q 40
2 \
S 20
B O’ T T
forskolin -9 -8 -7 -6 -5 forskolin -9 -8 -7 -6 -5

log [Niacin], (M) log [IPBT], (M)



Niacina receptoru funkcionalo pétijumu sisteémas

Optimizéta metode lipolizes mérisanai izolétos adipocitos.

glicerola conc., nmol/ml

1400
1200+
1000+
800+
600+
400+
200+

Lipolizes inhibéSana zurku adipocitos

Neg.cont. 0,1 1 10

isoproterenols, uM

Niacina (NA) konc.100uM



Biochem Biophys Res Commun. 2010 Apr 30;395(2):281-7.
Evidence for constitutive dimerization of niacin receptor subtypes.

Mandrika |, Petrovska R, Klovins J.

Latvian Biomedical Research and Study Centre, Riga, LV 1067, Latvia.

Abstract
The recently deorphanized niacin receptor
subtypes NIACR1 (GPR109A) and NIACR2
(GPR109B) play an essential role in the
regulation of metabolic processes and immune
reactions. Both receptors belong to the G-
protein-coupled receptor (GPCR) family, whose
members have traditionally been treated as
monomeric entities, but now appear to exist and
function as both homodimers and heterodimers.
In this study, a close physical interaction is
shown between the highly homologous niacin
receptor subtypes, NIACR1 and NIACRZ2, using
bioluminescence resonance energy transfer
(BRET(2)) in living cells. The extent of homo-
and hetero-dimerization of the niacin receptors
did not vary after activation of the receptors with
selective agonists, indicating that the
dimerization state of NJACR1 and NIACR2 is
not regulated by ligand binding. Moreover,
detection of niacin receptor dimers in both
plasma membrane- and endoplasmic reticulum-
enriched fractions suggests that they are
formed early in the biosynthetic pathway. Taken
together, these results demonstrate that niacin
receptor dimerization is a constitutive process
occurring early during biosynthesis.

NIACR1(2)  NIACR1(2)

homodimeéri

NIACR1 NIACR2

heterodiméri



Paldies par uzmanibu



