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Val ar antidiabetisko 1idzekli metforminu var
apstadinat Alcheimera slimibu, pirms ta
sakusies?

Projekta atskaites prezentacija

Karina Narbute un Vladimirs Pilipenko
2020. gada 2. jiinijs



Cilveki dzivo ilgak, bet vai labak?

Population pyramids, EU-28, 2003 and 2018
(% of the total population)

85+

80-84

* Medicinas triumfs kops
1950’ (medikamentt,

diagnostika, rehabilitacija). .
* Vid&jais miiza Ilgums abiem e

dzimumiem ir 73 gadi un

turpina pieaugt. e

20-24

Age

15-19

10-14

5-9

Solid colour: 2018
Bordered: 2003
Men = Women

MNote: 2018 provisional.
Source: Eurostat (online data code: demo_pjangroup)

1Eurostat Population Pyramids 2018 eurostat



https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Population_pyramids,_EU-28,_2018_and_2100_(%25_of_the_total_population).png&oldid=441865

Ko tas nozime sabiedribai?

Pleaug ar vecumu saistitu hronisku slimibu
Incidence.

TresSais biezakais naves c€lonis Eiropa — ar
demenci saistitas slimibas?.

Socialais un ekonomiskais slogs.
IerobeZotas arsteSanas 1espgjas.

2\World Health Data Platform: Top 10 causes of death



https://www.who.int/data/gho/data/themes/topics/causes-of-death/GHO/causes-of-death

Kas Ir demence?

Sindroms, kas Ir saistits ar kognitivo spé&ju pasliktinasanos.

Notiek smadzenu Stinu progresiva degeneracija.

Lielakais riska faktors — vecums.

Izmainas notiek graduali, vairaku dekazu laika.

ArstéSana mazina simptomus, bet nespéj apstadinat demences progresiju.



1ezakails demences celonis — Alcheimera slimiba

3The New York Times: Self-Portraits Chronicle a Descent Into Alzheimer’s



https://www.nytimes.com/2006/10/24/health/24alzh.html

Alcheimera slimiba

95-99% gadijumu — sporadiskas 1zcelsmes

/ [N\

Oksidativais Insulf
ey nsulina
stress Epigenétika :
rezistence
. Neiroiekaisums
Izmainits
glikozes
metabolisms 277

SAD slimnieki cie§ no atminas zuduma, socialo funkciju trauc€jumiem un visparejo funkciju
pasliktinasanas.



Sporadiska Alcheimera slimiba (SAD)

* Slimibas sakums — pat desmitus gadu pirms klinisko simptomu paradiSanas.

* Agrinas 1zmainas ietver:

- Glikozes un insulina vielmainas trauc€jumus; Kurs bija pirmais:
- . - _ glikozes 1izmainas vai
- Neiroiekaisumu; iekaisums?

- Sinaptiskas plasticitates 1zmainas;
- Neirotransmiteru sist€ému disbalansu;
- Citi faktort.




Astrocyte

ENormal” Neuron]( Hypoxic Neurorq
!
!
!

Smadzenu glikozes
metabolisms

Blood vessel

4Zahra et al., 2019

» Smadzenes patéré 25% no kopejas glikozes daudzuma.

* Astrociti uztur energijas metabolismu smadzengs.

* Glikozes krajumi smadzengs Ir astrocitos (zvaigznveida Stinas).
* Neironi izmanto glikozi un laktatu, ko piegada astrociti.


https://www.mdpi.com/2218-1989/9/11/245/htm

SAD 1r cies1 saistita ar 2. tipa cukura diabetu

* Hiperglik€mija ietekmé ne tikai periferos audus, bet art CNS!

e 2. tipa cukura diabé&ta slimniekiem ir par 40% lielaks demences risks

Mehanismi: of people with
_ i 0 Alzheimer's have
* Insulina rezistence; 8 0 /0 insulin resistance
; i .. or type 2 diabetes
 Glikozes transporteru skaita samazinasanas;

* Mazak glikozes tick smadzeneés. 1 1 1 1 :
238018 °

°Kim & Feldman, 2015
Pedejo 10 gadu laika antidiabétiskie preparati plasi tiek petiti ka potenciali
pretdemences lidzekli



https://dx.doi.org/10.1038/emm.2015.3

Daudzsolosas pieejas sAD novérSana

 Uzlabot glikozes pieejamibu smadzeng€s!
* Uzturs, fiziskas aktivitates, stresa mazinasana, antidiabétiskie lIidzekli

 Mazinat neiroiekaisumu!
« Kurkuma®, melnie pipari’, berberins’ un citas dabas vielas.

» Apstadinat slimibu, pirms ta ir sakusies (prodromalaja fazg)!
 Slimibas gaitu 1zmainosas terapijas (disease-modifying therapies).

SHuang et al., 2016; "Sergeant et al., 2017; 8Yuan et al., 2019



https://pubmed.ncbi.nlm.nih.gov/27060945/
https://www.sciencedirect.com/science/article/abs/pii/S0969996118303279?via=ihub
https://pubmed.ncbi.nlm.nih.gov/31122236/?from_term=berberine+alzheimers&from_pos=3

Metformins

2N

Galega oiinais
* Plasi 1zmantots anti-hiperglik€miskais preparats 2. tipa cukura diabéta
arstéSanai jau no 1960. gadiem.

* Efektivitates pamats: veicina glikozes uznemsanu Stinas, samazina insulina
rezistenci.

* 2. tipa cukura diab€ta pacientiem uzlabo ari kogniciju.
* Ir plasi izpétits diab&ta modelos un vairakas neirologiskas slimibas.
* Jesp&jams, ka palénina organisma noveco$anos”.

9Barzilai et al., 2018



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5943638/

Val metformins varétu noverst SAD tipa patologiju?

» Eksperimentali diab&tu Izraisa, periferi ievadot neirotoksinu streptozocinu
(STZ2).
* Metformins Sajos diabéta modelos uzrada neiroprotektivas ipasibas.

* levadot STZ smadzenés, modelé SAD tipa patologiju.
* Metformins Saja modelt nav pétits.

Val metformins uzradis neiroprotektivas ipasibas smadzenu diabéta gadijuma?



Projekta mérkis

Izpétit, val un ka antidiabetiskais preparats metformins uzlabo
neironalos procesus sporadiskas Alcheimera slimibas modela
dzivniekos.



Projekta uzdevumi & i
'/

* Eksperimentala sAD modela izveide, Zurku smadzeng€s icv ievadot neirotoksmu STZ.

In vivo:

» Metformina perorala ievadiSana 3 nedelas pec kartas devas (75 un 100 mg/kg).

» Uzvedibas un telpiskas atminas noteikSana, izmantojot tidens labirinta un socialas atpaziSanas testus.

EX vivo noteikt metformina efektus uz proteinu ekspresiju smadzenu garoza un hipokampa, izmantojot
biomarkierus, kas norada uz:

* izmainam glikozes transportieru Iiment;

* izmainam glikogéna sintazes kinazes-3 ekspresija;
 mikroglialo un astroglialo neiroiekaisumu,

* oksidativo stresu;

» sinaptisko plasticitati.



Uzvedibas testi

Udens labirinta tests telpiskas 3 kambaru tests sociabilitates tests
atminas un iemacisanas noteikSanai. socialas preferences noteikSanai.

B
A A

Social Preference

[
M|1|Aﬂ%

Social Novelty




Pétitie smadzenu rajoni

* Atminas

* Prospektiva atmina saglabasana
* Lémumu * Jaunu atminu
pienemsana veidoSana
* Sociala uzvediba * Informacijas
* OrientéSanas telpa parvade

* Neirogenéze

Retrospleniala garoza Hipokampa CA1, CA3 un dentate gyrus (DG) rajoni



Projekta rezultati



Cik reizes osna cilindru

Metformins uzlabo sociabilitati

[1 Istaba bez dzivnieka [ Istaba ar jau pazistamo dzivnieku
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Metformins pasarga telpiskas atminas procesus

Kontrole sAD sAD + metformins




Metformins apstadina neiroiekaisumu

Dzivnieks ar SAD, kas sanéma

Dzivnieks ar SAD _
metforminu

Vesels dzivnieks
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Metformins uztur smadzenu glikozes transportu

Glikozes transporteru ekspresija| -

Glikogéna sintazes ekspresija

Vesels dzivnieks!

Dzivnieks ar SAD

Dzivnieks ar SAD, kas sanéma
metforminu

Vesels dzivnieks|

+

Dzivnieks ar SAD, kas sanéma
metforminu

~

‘

Dzivnieks ar SAD




Metformins saglaba sinaptisko plasticitati

Dzivnieks ar SAD, kas sanéma

Vesels dzivnieks Dzivnieks ar SAD _
metforminu
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Projekta rezultati prezentéti:

Starptautiskaja konference par Alcheimera un Parkinsona slimibam un to arst€Sanu
(AD/PD™) Lisabona, Portugale (2019. gada marts)

" COGNITION-ENCHANCING AND GLUCOSE ISPORT REG
| | EFFECTS OF ANTIDIABETIC DRUG METFORMIN TN ALZBEIVIE]
MODEL RATS

Viadimirs Pilipenko, Karina Narbute, Jolanta Pupure, Vija Klusa, Baiba Jans
Medicine, University of Latvia, 3 Jelgavas Str;

Department of Pharmacology, Faculty: of

Objective. Impairment of glucose metabolism is a critical factor for the sporadic onsct of Alzheime

| (Song ct al., 2017). Thus, targeting AD before it starts can be a promising therapy (McDade and Batemal
yperg ic agent metformin has shown lioration of impaired glucose uptake in neuroblastoma cel
‘memory-improving properties in diabetic rats (Gupta et al., 2011 Mousavi et al., 2018). In this stud c
effects of in on spatial i y, sociability and glucose transporter levels in streptozoci

AD model rats.
Results, Metformin at both doses reversed the STZ-induced changes in learning/memory performance an

Italso s d the STZ-d I GLUT3
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Projekta rezultati prezenteti:

Starptautiskaja Latvijas Biokimijas biedribas konferencé FEBS3+ Riga (2019. gada jiinijs)

#P<0,05 vs. SAL + CB;

#P<0,05, #P<0.01 and ##4P<0.001 vs. SAL + STZ.




,‘?f‘ ;%, RIGA skaidrs 38 +14 °C, Z/ZR v&js, 6,70m/s

UzstasSanas Latvijas Radio

‘. -~ i »
|« .‘1 j.‘- R
P - -
-} b
- s . - y - d
¥ ” 7 Y p
4
) ,/ { L > .~ N
L -2 A _

Projekta vadoSais pétnieks Vladimirs Pilipenko un pé&tniece Karina Narbute Foto: Paula Dévica

Latvijas pétnieki mégina pieradit,
ka Alcheimera slimibas simptomus
var aizkavét agrina stadija

» Latvijas Radio siZets (intervéja Paula Dévica) 2019. g. novembrit?
» Latvijas Radio 4 sizets (interv&ja Romans Smelovs) 2019. g. decembrT

10 atvijas pétnieki mégina pieradit, ka Alcheimera slimibas
simptomus var aizkavet agrina stadija



https://www.lsm.lv/raksts/dzive--stils/veseliba/latvijas-petnieki-megina-pieradit-ka-alcheimera-slimibas-simptomus-var-aizkavet-agrina-stadija.a340254/

Projekta 1stenosSanai iesaistiti studenti no LU un RSU




2N° PLACE AWARD

Uzstasanas par projekta Ce rtlflcate

for scientific research entitled

re Zu1téti em arI RS U StUdentu ANTIDIABETIC DRUG METFORMIN IMPROVES SOCIABILITY AND SOCIAL

INTERACTION IN ALZHEIMER'S DISEASE MODELRATS

Author: Ilva Kristiana Langrate

—
[ Scientific research supervisors: Msc. pharm Karina Narbute, MD, PhD Viadimirs Pilipenko, Prof. Dr. Hab. Med. Vija Zaiga Klusa
O n e r e n C e ] Session: Biochemistry, Physiology, Pharmacy, harmacology

in Riga Stradin$ University

IlV a Kri Sti an a L an g r at e International Student Conference 2020

Oﬁj’ (/ f%j/(tl 2, Tnlane Lﬁ“"z“b ’/ Heppo—

=
Sintlja Kukalne

Marija Lulze Kainina Prof. Alvars Lejnieks Agrita Kiopa
PROJECT CHAR OF ORGANI COMMITTEE, HEAD OF SCIENTIFIC CONMITTEE VICE-RECTOR FOR SCIENCE,
COORDINATOR RS INTERNATIONAL BTUI T CONFERENCE REU INTERNATIONAL STUDENT CONFERENCE RIGA STRADING UNIVERBITY
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INTERNATIONAL

2020 |



Projekta rezultati prezenteti
virtuali:

Starptautiskaja tikSanas par Alcheimera un
Parkinsona slimibam un to arstéSanu
(AAT-AD/PD™) Ving, Austrija
(2020. gada aprilis)

=

ADVANCES IN ALZHEIMER
AND PARKINSON’S THERA

CMEAPDC ertiﬁc ate

This is to certify that

Vladimirs Pilipenko PhD

participated in the

2nd AAT-AD/PD™ Focus Meeting 2020

Virtual Meeting
1-5 April 2020

and received 27 credits

Gabriel Gold
AAT-AD/PD™ 2020 Executive Organizer

European Accreditation Council for Continuing Medical Education (UEMS/EACCME)

The AAT-AD/PD™ Focus Meeting 2020 is accredited by the E uropean Accreditation Council for Continuing
Medical E ducation (EACCME) to provide the following CME activity for medical specialists. The EACCME is
an institution of the E uropean Union of Medical S pecialists (UE MS): www.uems.net

The AAT-AD/PD™ Focus Meeting 2020 is designated for a maximum of, or up to, 27 European external CME
credits. Each medical specialist should claim only those hours of credit that he/she actually spentin the
educational activity.

American Medical Association (AMA)

Through an agreement between the E uropean Union of Medical S pecialists and the American Medical
Association, physicians may convert EACCME credits to an equivalent number of AMA PRA Category 1
Credits™ . Information on the process to convert EACCME credit to AMA credit can be found at
https:/Avww.ama-assn.org/education/ama-pra-credit-system/agreement-european-union-medical-s pecialties -
uems.

Royal College of Physicians and Surgeons of Canada

Live educational activities, occurring outside of Canada, recognized by the UEMS -EACCME for ECMEC
credits are deemed to be Accredited Group Learning Activities (Section 1) as defined by the Maintenance of
Certification Program of The Royal College of Physicians and Surgeons of Canada. For more information, visit
www.royalcollege.ca/rcsite/cpd/providers /international-accreditation-agreements-e.



Projekta rezultati atspoguloti:

1) Bakalaura darbos:

« “Metformina ictekme uz Alcheimera slimibas modela zurku socialo uzvedibu" (I. Laube)

* “Perorali ievadita metformina ietekme uz neiroiekaisumu un smadzenu neironalo plasticitati Alcheimera slimibas
tipa modela zurkas™ (B. Kanepe)

2) Magistra darbos:

* “Metformina efekti uz uzvedibu un glikozes homeostazes traucéjumiem Alcheimera slimibas tipa
modeldzivniekos” (A. Gzibovska)

« “Metformina efekti uz mikrogliozi, holinergisko neirotransmisiju un sinapsu blivumu pie sporadiskas Alcheimera
slimibas tipa patologijas” (J. Bulinska)

3) Promocijas darba “Jaunas farmakoterapeitiskas pieejas, kas mérkétas uz neirodegenerativajiem procesiem”
(K. Narbute)

4) Zinatniskaja raksta starptautiski cit€jama anonimi recenz€taja zurnala European Journal of Pharmacology



Nakotnes plan1 — talaka metformina neiroprotektiva
potenciala 1zpéte

* Turpinasies p&tijumi SAD modeli, lai noskaidrotu metformina efektus uz:
- Insulina rezistenci;
- Oksidativo stresu;

- Neiroregeneraciju.

» Sobrid iesniegts projekta pieteikums Latvijas Zinatnu padomes (LZP) projektu
konkursa.
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Pateicibas

Vislielaka pateiciba mecenatam — SIA “Mikrotikls” un Latvijas Universitates
fondam par iesp€ju un finansialu atbalstu projekta tapsana!

Milzigs paldies miisu mentoram un padomdevejam — profesorei Vija1 Zaigai Klusai!

Paldies art LU un RSU studentiem, kur1 entuziastiski iesaistijas projekta norise!



Paldies par uzmanibu!



Kontakti:

Karina Narbute: karina.narbute@Iu.lv
Vladimirs Pilipenko: vladimirs.pilipenko@]Iu.lv



mailto:karina.narbute@lu.lv
mailto:vladimirs.pilipenko@lu.lv

