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Insights from the PRISMAP Consort
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ium on Access to Novel Radionuclides
for Precise Diagnosis and Targeted Treatment in Europe

Maija Radzina, Laura Saule, Edgars Mamis, Elina Pajuste, Jevgenijs Proskurins
University of Latvia
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>Introduction 4 Research Objective

Novel radionuclides for nuclear medicine can
Improve diagnostics of a broad spectrum of
diseases. Moreover, achievements in theranostic
(therapy + diagnostic) can lead to a precise and
quick way from diagnosis to treatment.
Theranostics is a treatment using diagnostic
iImaging to identify if target receptors are present
on cancer cells, followed by precision radiation
treatment that targets these receptors.

The PRISMAP work package (WP35) represented by
Latvian researchers took care of the questionnaire
on industrial and clinical key players and their
needs.

The consortium survey was developed and
disseminated through the PRISMAP community,
industrial partners, manufacturers, research
institutions in Europe. The current status and needs

In order to support the ongoing research across I o INCLGInF wins GRIMMIT.

Europe to facilitate access to novel radionuclides,
the PRISMAP consortium (European medical
radionuclides programme) was established to
offer the broadest catalog of non-conventional
radionuclides for medical research. This is a
insight from researchers from Latvia (medical
doctors, radiochemists and physicists) that took
part in this Horizon 2020 project.

A total of 16 manufacturing facilities took part in
the survey (4 radionuclide production and 12
radionuclide/radiopharmaceutical production
facilities) and also 48 research institutions were
represented. Respondents represented 23 countries
(see Figure 1 and Figure 2 for detailed map of
represented countries and cities).

A & Results & Discussion

Figure 1

Figure 2 Figure 3

16 15

11

Number of respondents: Research institutions Number of respondents: Manufacturing facilities 68Ga 18F 99mTc 64Cu 11C 161Tb 177Lu 6&67Cu 89Zr 1231 1241 188Re

1 2 3 5 7 8 1 2 3

Out of 64 respondents from research institutions and manufacturing facilities, 31 respondent companies or
research institutions produce radionuclides. The main produced radionuclides are 98Ga, '8F, ®°*MTc¢, 4Cu,
MC, 181Tph, 177y, 67Cu, 89Zr, 128], 124] 188Re 90Y 67Gg, 165Fr, 223Rg (see Figure 3).

A key element for radionuclide production is choice of appropriate target material. Most common issues
with the enriched material supply/stock that companies/institutions experienced — availability, delivery time,
purity/enrichment grade, quantity and price as well as transport and regulatory limitations, including lack of
harmonized import/export legislation and complexity of supply chains.

Focusing on respondents from Baltic states (total 2 research institutions and 1 manufacturing facility) —
produced radionuclides: '®F and ®¢Ga; main research areas — nanodosimetry, safety culture, clinical audit
of medical exposures, dose measurements and modelling.

44 Conclusions

The data confirmed common aspects in all respondents: the biggest +
challenge for the manufacturers is the availability of target materials. 27 EU

Medical Radionuclides

The most common issues with the enriched material supply/stock that
companies/institutions experienced was availability, delivery time,
purity/enrichment grade, quantity and price.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement NoO
101008571 (PRISMAP — The European medical radionuclides programme).

4’ Contact Information
maija.radzina@lu.lv (Maija Radzina)

laura.saule@lu.lv (Laura Saule
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Innovation ecosystem as important driving force
for development of higher education institutions

Dina Popluga, Andra Zvirbule, Baiba Briede, Anita auzina, Madara Dobele
Latvia University of Life Sciences and Technologies

2,

<
Introduction 4 Research Objective

Innovation is considered as one of the major The aim of this study is to present and analyse
driving forces of 21st century, where higher e€xXisling Innovation ecosystems In Nordic Baltic
education institutions play a considerable role. higher education institutions.

Due to this there can be observed new L M
tendencies in activities of higher education [ s ][ T \
Institutions where knowledge and technology
transfer to industry, commercialization of
knowledge, active role in national and regional
Innovation systems, have become Iimportant

1. Setting of innovation
ecosystem framework

State-of-art Scientific literature
analysis
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. . ' \ / instituton ecosystem in higher education surveyed higher education
driving forces of their development. However, in r \ T nstilons - sttors
; i Expert judgement '
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insufficient efforts in innovation boosting or — and experience avaifabéefmsmé’gmaaia%emic e e |
knowledge commercialization where one or other ¢ o & ’
element in innovation ecosystem isn't working
properly_ Figure 1. Schematic overview of methodological steps and
planning of this study
This study was conducted from September 7 till s 2
i i fi : L ' 24
December 16, 2022 simultaneously in five Nordic- i ,
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Baltic higher education institutions — Norwegian i
University of Life Science (Norway), Linnaeus ;g
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Sciences (Sweden), Latvia University of Life PR e
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( unfurlrrjald \ { e B Iexter:'lafd Figure 3. Average evaluation rate of innovation ecosystem elements’
k eocator / \ : *“”d'“g status among higher education institutions in Nordic Baltic region
Legend: 3 — Innovation ecosystem element is well developed and works effectively; 2 — Innovation
Idea generation and competence building Research and innovation Idea commersialization ecosystem element is well developed, but works ineffectively; 1 — Innovation ecosystem element is
partly developed and improvements should be made; 0 — Innovation ecosystem element is not
developed

Figure 2. Innovation ecosystem framework used in this study

An assessment of the existing innovation ecosystem in five different higher education institutions in the
Nordic-Baltic region gave a unified understanding of their overall innovation ecosystem, its elements, and
their effectiveness. Although each university has its innovation ecosystem, which has been created and
operates under a certain political and financial framework, common challenges and improvements emerged
among all surveyed universities.

‘4 Conclusions

gererfﬁon evens

Commercalizaton Formal education

The evaluation of the innovation ecosystems in five higher
education institutions showed that improvements are needed

: i . ] . , Prototyping Industry educaton
in building better, and more integrated, innovation capacity /
and support systems. These improvements will create and . L _—

. . " . . . undng — -WOrking spaces
stimulate more active commercialization of new business
ideas and the formation of start-ups among both students and s Incubators & Accslerators
staff. Each higher education institution involved in this study

e NMIBU  ———EMU - LBTU =———|NU —SlU

has opportunities for further improvement in its innovation

ecosystem. Figure 4. Evaluations of the status of innovation
ecosystem elements available for academic staff

Legend: 3 — Innovation ecosystemelementis well developed and works effectively; 2 —
Innovation ecosystem elementis well developed, but works ineffectively; 1 — Innovation
ecosystem elementis partly developed and improvements should be made; 0 — Innovation

’ ]
C n t t I n f rm t I n ecosystem elementis not developed
‘ 0 a c O a 0 NMBU - Norwegian University of Life Sciences; EMU - Estonian University of Life Sciences;

LBTU - Latvia University of Life Sciences and Technologles LNU - Linnaeus University; SLU -
Swedish University of Agriculture Sciences

Dina.popluga@lbtu.lv
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Meldonijs: ietekmigakas Latvija raditas zales

Maija Dambrova'?, Ivars Kalvins 13, Edgars Liepins?-2

! Latvijas Organiskas sintézes institats, 2 Rigas Stradina universitate, 3 Latvijas Zinatnu akadémija
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levads - Darbibas mehanisms

Sirds slimibu zales meldonijs ir vispazistamakais Meldonijs samazina acilkarnitinu un trimetilamina-N-
un eksportspéjigakais Latvijas farmacijas un oksida (TMAQO) koncentraciju, tadéjadi uzlabojot sirds
organiskas kimijas zinatnes produkts. levérojamu un asinsvadu vesellbu un aizkavé vielmainas

devumu meldonija aktivitates izpété ir snieguSi traucéjumu attistibu. Ir pieradits, ka garkézu
Latvijas zinatnieki. Péc meldonija atklaSanas acilkarnitinu uzkrasanas sirds infarkta un diabéta

pagajusa gadsimta 70-ajos gados, td izpéte gadijuma boja audus un traucé energijas apriti, bet to
turpinajusies Iidz ar molekularo zinatnu un koncentraciju samazinasana ar meldoniju un tam

biomedicinas attistibu valsti. lildzigam vielam arsté slimibas.

Meldonija darbibas mehanismu ir izpétijusi Aritmijas Sirds mazspéja
Latvijas Kimijas, farmacijas, farmakologijas, A t ¢ ¢ ¢ |
biomedicinas un medicinas jomu zinatnieki, Meldonija Miokarda infarkts.

t ¢t

Ateroskleroze‘ Acilkarnitini

g‘:

pieradot ta lomu karnitina un taukskabju energijas prekliniskie efekti
metabolisma vielu aprites regulacija, pirmajiem
pasaulé publicéjot meldonijja meérkproteina

TMAO Meldonijs

‘ ;ab;s .

- : - : ey = Izvadisana TMAO
struktlru un paredzot jaunu zalu vielu aktivitates. we
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letekme uz Karnitina letekme uz letekme uz Kliniskais
slodzes samazinajums TMAO laba kambara novérojums ar
toleranci pacientos koncentraciju mazspéju PUFA

Meldoniju lieto ~5% Latvijas iedzivotaju, kas apliecina ta nozimigumu sabiedribas veselibas uzturéSana.
Pasaulé meldonijs ir biezi piesaukts ka dopinga lidzeklis sporta, bet Latvija tas ir zinams ka ,slepenais
lerocis”, kas var glabt dzivibas cina ar kardiometabolajam slimibam un COVID-19 komplikacijam. Ar
meldoniju saistitas témas ir aizstavetas vairak neka desmit zinatnu doktora disertacijas, un Latvijas

zinatnieku publicétie raksti veido 20% no starptautiskajam citétam publikacijam par meldoniju.

<
< Secinajumi

Jaunakie  starptautiskie  pé&tijumi  par
meldoniju pierada, ka Sdnu energijas
metabolisma regulacija ir daudzsolosSa
stratégija daudzu saslimsanu arstésanai.

Ar meldoniju saistitie biomarkieri, TMAO un
acilkarnitini, gast arvien lielaku starptautisko Meldonijs
atpazistamibu un iedvesmo jaunu terapiju
un diagnostikas iespéju izstradi nakotng,
nesot Latvijas zinatnes vardu pasaulé.

Latvija

Inovacijas _
pasaule

Kontaktinformacija
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E-pasts: maija.dambrova@farm.osi.lv

RIGAS STRADINA
UNIVERSITATE
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Responsible Open Science: Ethical Problems and Solutions

Signe Mezinska, Ivars Neiders
Institute of Clinical and Preventive Medicine, University of Latvia

=
>Introduction

Open Science (OS) is characterized by an
unprecedented openness that allows not only
easier and more democratic access to scientific
data and results but also more global scientific
collaboration, transparency and reproducibility of
results, higher probability of valorization of
scientific findings, provision of different and
potentially more nuanced metrics of academic
achievement and societal impact, avoidance of
unnecessary repetition of data gathering and data
analysis, reuse of previously gathered data for
related research, knowledge crowdsourcing,
among others.

At the same time, Open Science raises several
ethical challenges with regard to trust and
trustworthiness, protecting research participants,
ecosystems and cultural heritage, distributive
justice in international knowledge production,
proper recognition of research contribution and
other issues.

Trust and trustworthiness in Open Science

AV Results & Discussion

<
4 Research Objective

The overall aim of the Responsible Open Science
in Europe (ROSIE) project is to develop practical
tools aimed at ensuring research ethics and research
integrity in Open Science.

EXPLORE

Skills

» A systematic inventory of ethical, social, and
legal implications and challenges of OS

|« A consultation and stakeholder engagement,
facilitating a community of practice to

gather knowledge on research ethics and
integrity in OS

» Operational guidelines for relevant
stakeholders and complement to the ALLEA
European Code of Conduct for Research
Integrity on responsible OS

« A Knowledge Hub for responsible OS
and training materials for research ethics
and integrity aspects of OS

and attitudes for responsible
practising of OS

y Local and global citizenship

- awareness of the importance and social benefits of OS and citizen
science in local and global contexts

- participation in ethics and integrity self-regulation of OS and citizen
science community

o Researcher
» Citizens
 Private compani

« Governmental
institutions

_, »« Researchers

* Publishers-__~
« Citizens— "

« Governmental
institutions

44 Conclusions

* Peer reviewerf\ <
\_—** Responsibly store

« Private companie§)

—+ Provide reliable
-~ data

and use open data

_\_ "+ Ensure peer

_ review

Y. Publish research
results

« Develope reliable
research tools

« Acknowlege all
actors involved in
OS process

\, Y,
a . T b

o \ Personal and social responsibility

- personal and professional responsibility for implementation of OS
% 0& and production of results
83 - openess to share own research data, results , tools and
publications and appreciation of efforts of others
J

2 J
4 N

"\ Epistemic skills

- ability to organize, present and use open data and knowledge with
integrity

- ability to cnitically assess data, knowledge and scientific results
produced by others

/ - ability to identify ethical and integrity issues in OS

2 N

"‘-..‘1

Collaborative problem-solving

- ability to apply cnitical thinking skills in collaborative analysis of
ethical and integrity problems in OS

- discussing, finding solutions and making desicions to handle ethics
i and integrity issues within OS community

J

The guidance and tools that ROSIE will provide may be summed up using the four building blocks:
EXPLORE, ENGAGE, GUIDE, and EQUIP. To some extent the ethical challenges can be mitigated by
equipping the scientists with a better understanding of them. Therefore, one of the objectives of the
project is to develop training materials with and for researchers and citizen scientists for acquiring skills
required for responsible practice of OS.

> Acknowledgments

The project leading to this presentation has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No. 1010064 30.

4’ Contact Information

E-mail: signe.mezinska@lu.lv More information: https://rosie-project.eu/
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Zinatne un zinasanas balstitas ekonomikas izskirosais
spéks Latvijas regionu izaugsme

Baiba Rivza, Peteris Rivza, Elita Jermolajeva (LBTU)
Dace Stefenberga (VeA)

i
’Ievads

Zinasanu ekonomikas sektora izaugsme 21.
gadsimta tiek traktéta ka jauns tautsaimniecibas
izaugsmes modelis, kas uzsver ekonomikas izskirigo
atkartbu no zinaSanam, informacijas un augsta
prasmju limena. Ar zinasanu ekonomiku (KBE,
Knowledge-based economy) saprot augstu (HT, high © fergions,
technology) un vidégji augstu (MHT, medium high

technology) tehnologiju rapniecibu, ka art zinasanu
letilpigos pakalpojumus (KIS, Knowledge-intensive
services). Zinasanu ekonomikas izaugsme sekmé
tautsaimniecibas ka sistémas struktlras
parkartosanos. Zinasanu ekonomika kopa ar tas
veidoSanas un funkcionéSanas procesiem un
problémam ir kluvusi par nozimigu pétniecibas jomu
visa pasaulé. Tapéc lauku kopienam ir japiedalas
zinasanu ekonomika, lai pilntba izmantotu
sasniegumus sasniegumus pétnieciba un attistiba.

VALMIERA -
]

VIDZEMES
REGIONS

REZEKNE —
LATGALES
REGIONS

i |
LIEPA]JA
*

e

Ipatsvara pieaugums pilsétas, 2009-2019
® 490
® 545

» L]
DAUGAVPILS

Ipatsvara pieaugums regionos, 2009-2019
5,55

R
W B

Pétijuma mérkis ir ZinaSanas Dbalstitas ekonomikas (KBE,
Knowledge based economy) ienakSana Latvijas regionos.
Pétijums veikts Valsts Pétijumu Programmas Projekta Latvijas
valsts un sabiedribas izaicinajumi un to risinajumi starptautiska
konteksta (INTERFRAME-LV) ietvaros.

1.att. Zinasanu ekonomikas segmenta attistibas temps Latvijas
regionos un valsts pilsétas

A & Rezultati un diskusija

Zinasanu ekonomikas attistibas analize Latvija no
2009. lIidz 2019. gadam liecina, ka Sis segments
paplasinas ne tikai lielajas pilsétas, bet ari plasaka
vidé. Nodarbinatibas pieaugums tautsaimniecibas
zinasanu ekonomikas sektora valsti kopuma bija
196,0 %; devinas valsts méeroga pilsétas — 187,6 %;
bet novados — pat 217,6 % ( skat.1.att.).

Domingjosie  nodarbinato  skaita  pieauguma

Latvijas gataviba un piemérotakais virziens ilgtspejigai attistibai

KLIMATA PARMAINU
ADAPTACIJAS
IETEKME REGIONU
ATTISTIBA

SABIEDRIBAS IESAISTE
LEMUMU PIENEMSANA UN
ATGRIEZENISKAS SAITES
NODROSINASANA

MUZIZGLITIBAS
NOZIMES
POPULARIZACIJA

DARBA TIRGUS
[ESAISTE DIGITALO
PRASMJU IZAUGSME

REGIONALAS
NOSLANOSANAS
MAZINASANA

0,18 0,33 0,31 0,10 0,07

pamatvirzieni valsti zindSanu ietilpigo pakalpojumu

institlcijas:

*Informaciju un komunikaciju tehnologiju
pakalpojumi (IKT);

U

Virziens:
digitala transformacija

0,18

Virziens:
sabiedribas
vertiborientacija

0,14

Virziens:

izglitibas ilgtspeja

0,28

Virziens:
zalais kurss

ekonomika)

0,08

(t.sk. bioekonomika, cirkulara

Virziens:
tautsaimniecibas
parstrukturizacija

0,31

*Finansu un apdrosinasanas darbibas;
*Profesionalie, zinatniskie un tehniskie pakalpojumi;
*\Veseliba un sociala aprupe.

2.att.Hierarhiju shéma attieciba pret izvirzito mérki — Latvijas
gataviba un piemérotakais virziens ilgtspéjigai attistibai

44 Secinajumi

1. Latvijas ilgtspéjibas un konkurétspéjas prieksrocibas veidojamas galvenokart balstoties uz inovaciju
ievieSanu, modernu un digitalu tehnologiju izmantosanu un produktivitates paaugstinasanu.

2.Butiska ir sinergija starp uznémeéjiem, valsts institlicijam un pétniecibas organizacijam gan jaunu
produktu, tehnologiju, pakalpojumu un biznesa modelu attistiSanai, gan ari esoso risinajumu pilnveidei.

3.Nozimiga loma ir arl jaunuznemumiem, kas nodrosina inovativu biznesa ideju iepludi un veicina
straujaku ekonomiskas paradigmas mainu uz zinasanu ekonomiku.

4.Digitalizacija ka tehnologisks riks paver durvis ilgtspéjigai un ekonomiski inovativai attistibai.

5. Saskana ar hierarhiju analizes (AHP) rezultatiem par Latvijas piemérotako virzienu ilgtspé&jigai attistibai
ir atzita tautsaimniecibas parstrukturizacija (skat.2. att.).

6. Uznemejdarbiba arpus valsts pilsetam rada
parstrukturizacijai un izglitibas ilgtspeéjai.

7.Inovacijas uznéméjdarbiba, klasteru veido$anas un attistiba Latvijas regionos sniedz batisku
leguldijumu tautsaimniecibas attistiba dinamiski mainiga vide.

labveligus nosacijumus tautsaimniecibas

».. Kontaktinformacija
Baiba Rivza ,baiba.rivza@lbtu.lv. +371 29254469
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Latvija2030 stratégijas mérku izpéte, izmantojot sociali ekonomiskas

sistemas jaudas (energijas plismu) izmainu analizes metodi

Elita Jermolajeva, Inese Trusina
Latvijas Biozinatnu un tehnologiju universitate

X

levads

Pasaules jaunas attistibas paradigmas pamata ir
universalo dabas likumu prioritate, ekologiskas

‘4 Petijuma merkis

Prezentet jaunu pieeju ilgtspgjigas atfistibas
monitoringa sistémas izpétei un novértésanai,

ekonomikas principi un digitalas transformacijas
plasa izmantoSana. Mdusdienu mainigas
pasaules aktualakas problémas:

1) ilgtspéjigas attistibas sistémas dalijjums tris
atseviSkas apaks$sistemas (Ekonomika, Ekologija

Izmantojot sistémas jaudas izmainu analizes metodi.
Tapéc stratégijas Latvija2030 konteksta tika analizéti
attistibas formalizacijas rezultati laika posmam no
1990. Iidz 2019. gadam, izmantojot Iinvariantu
koordinatu sistému energovienibas.

un Sabiedriba) un to atseviska izpéte nevar dot
priekSstatu un izpratni par visas sistémas
darbibas rezultatiem un atfistibas perspektivam
kKopuma;

2) joprojam nav vienotas universalas pieejas

B LATVIDAS ILGTSPEJIGAS ATTISTIBAS
STRATEGIJA LIDZ 2030.GADAM

FFFFFFF
el e ol

ﬂﬂﬂﬂﬂﬂ

kvantitativo kritérijju noteikSanai, lai noteiktu | ==
attistibas ilgtspéjibas pakapi; | o TaioeT
3) nepiecieSams visus procesi izskatit un

analizét invariantu koordinatu sistéma energijas

L 1. attéls. ligtspéjigas attistibas teorétiskais pamatojums un
vienibas.

Latvija2030 stratégiskais ietvars

7'\
\4

Rezultati un diskusija

Invariantu koordinatu
sistema

Latvijas lietderigas jaudas
P(t) izmainas 1990.-2019.,
GWt

LV-GDP y

3.00
5 80 P{t)-LV

ot [ -(5DE
260

Linear (LYV-GDFE) 340

2.30

- g L '-:.._;- - O
NIMP (t) N Do = T Tl e :._' 1990 1895 2000 2005 2010 2015 2020 2035 200
NATURE SYSTEM 1.80
LB0

Latvijas IKP izmainas 1.40
1990.-2019., EUR P

LGO
1985 1880 1895 2000 2005 L0L0 2015 L0200 2025

REFERENCE TERRITORY

e P T -LY

3. attéls. Latvijas IKP (naudas izteiksmé&, EUR) un lietderigas
jaudas (energovienibas, GWt)izmainu dinamika 1990.-2019.

2. attéls. Atverta sociali ekonomiska sistema ka
energoplismu parveidoSanas sistéma

ligtspéjiga attistiba ir sistémas lietderigas jaudas P(t) (darbibas rezultats) jeb IESPEJAS nepartraukts
palielindsanas process ar meéerki apmierinat sistémas pasreizéjas un nakotnes vajadzibas, palielinot
pilnas jaudas N(t) (patérina rezultats) jeb VAJADZIBAS izmanto$anas efektivitati, ievieSot modernu
parvaldi un inovativas tehnologijas.

Pétijuma modelétads mérka parametra P(t) vértibas lauj identificét Latvijas situaciju no 2008. lidz 2019.
gadam ka neilgtspejigu attistibu un, lai gan attistibas iespeja saglabajas, tacu nakotneé var sagaidit
paatrinatu recesiju, patérina samazinasanos, dzives kvalitates pasliktinasanos un iedzivotaju skaita
samazinasanos, ka art citas no sim problemam izrietosas sekas.

4 Secinajumi
Pasreizéja Latvijas attistibas tendence (péc
lietderigas jaudas) rada ilgstosu stagnaciju un

art talaku degradaciju. Diemzel pirmie
nopietnie signali jau Ir redzami, pieméeram,
ledzivotaju skaita samazinasanas. Var

prognozét, ka stratégisko mérku Latvija2030
sasniegSana bus |oti sarezgita bez nopietniem
leksejiem un argjiem stimuliem — ekonomikas
transformacijas, investicijam utt.

-

<~ Kontaktinformacija

Elita Jermolajeva, elita.jermolajeva@gmail.com; Inese Trusina, inese.trusina@aol.com
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FBG Optical Sensors for Objects’ Structural Health Monitoring

Authors: Ugis Senkans, Janis Braunfelds,Ints Murans, Peteris Skels, Viktors Haritonovs,
Jurgis Porins, Sandis Spolitis, Vjaceslavs Bobrovs

Riga Technical University, Institute of Telecommunications

. <
>Introduction 4 Research Objective

In recent years, with the vast growth of the fiber | o | |
optical transmission systems and overall optical ~ N€ main objective of this research is develop an
line architecture, so has the topicality of the Fiber ~ Innovative fiber optical Bragg grating sensor

Bragg grating (FBG) sensors. FBGs possess realization method and solution for infrastructure

multiple advantages, e.g. — passive, multiplexing (perimeter monitoring, object security) real-time
capability, immunity to electromagnetic monitoring. The main tasks of this research are:

interference, corrosion resistance etc., thus they ) Development _Of the plan and_ methqu _fOf
are suitable for various applications, such as Infrastructure (perimeter, object) monitoring with fiber

structural health monitoring (SHM). SHM field ~ Bragg grating (FBG) optical sensors; o
consolidates methods, tools and techniques to » Optical FBG sensors experimental integration within

ensure the structural integrity observation, timely the infrastructure for real-time monitoring solution;

troubleshooting and valuable data gathering ° 1esting and validation of the developed and
based on the object of interest. One of such realized FBG optical sensor infrastructure monitoring

appealing research infrastructures lately is road  Solution;

architecture. As the road pavement integrity | e )"@” |

deteriorates with time, traffic’'s induced strain N, n\‘\ . :

impact and environmental effects, it is vital to % DU F?G X st

. : : . — | | wavelengt

investigate possible solutions for the development : F 5 I moviws  division s 3| (2] |z

opportunities. EOE N multiplexing _ “
(WDM) v v v

Time prior multiplexing Time after multiplexing

A & Results & Discussion

Gaussian apodization

T8
Grating length (mm) Grating length (mm)

SHM applications that use FBG optical sensors are a topical part of the modern research field and there are
numerous configuration variables used while performing SHM applications with FBGs in industries such as
civil engineering, aviation, marine, energy and security solutions.

4 Conclusions

In this work we focus on the integration of the strain and temperature FBG sensors within the road
architecture and infrastructure objects in order to study the long-term and distance monitoring capabilities
as well as transport traffic's induced strain effect on the road pavement and deformation of other
infrastructure objects’. Gained results show the ways and possibilities for the digital transformation of the
smart road and city industry as well as advance perspective of the improved infrastructure construction and
Its security process.

Acknowledgment: This research was funded by the National Research Program within project No. VPP-
EM-FOTONIKA-2022/1-0001 and European Social Fund within project No. 8.2.2.0/20/1/008.
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Maksimalais speka trenins kimijterapijas laika uzlabo dzives kvalitati

Rudolfs Ceseiko’, Janis Eglitis?, Signe Tomsone'

1. Rigas Stradina universitate
2. Latvijas universitate

9

levads

« Kimijterapijas laika kruts veza pacientes
(KV) ieverojami zaude muskulu masu un
maksimalo muskulu speku, kas  butiski
ietekme ar veselibu saistito dzives kvalitati
(DzK).

« Maksimalais speka trenins (MST) ar uzsvaru

< Pétijuma mérkis

« |zpetit maksimala speka trenina (MST) ietekmi uz viena
atkartojuma maksimumu (1AM), funkcionalajam spejam,
muskulu masu un dzives kvalitati, kas saistita ar veselibu

(DzK) sievietem ar kruts vezi I-lll stadija, kuram tiek

veikta adjuvanta kimijterapija.

uz speka mobilizaciju kustibas koncentriskaja
faze, paaugstina muskulu speku un speka
attistosos raditajus. Tomer, sada veida speka
trenina metodologija onkologija veél nav
petita.

Av Rezultati un diskusija

< .14 #
—— MST
0 e, % 1 i
-o— Kontroles grupa = 1.0
v )
120 = 0.9
5 o
% E: - 3 0.8 T\‘f
Y B
~ 100 =
E
30 $ = 0.6 =
-
i & a0
Prc Post Pr¢ Post

« 55 KV pacientes tika randomizetas trenina grupa (MST) un kontroles grupa (KG). MST grupa veica speka
treninu 2x nedela 3 menesus, tikmer KG sanema noteikto terapiju bez speka trenina.

« DzK uzlabojas par 13% MST grupa ar lielu efektu (P=0.002, d=0.6).

»  Nogurums MST samazinajas par 24% (p = 0.03, d = 0.6), KG tas kluva izteiktaks par 25% (p = 0.02, d = 0.4).
- Emocionala stabilitate uzlabojas par 13% (P=0.001, d=0.5), timer KG pasliktinajas par 11% (P=0.02, d=0.4).
- lkdienas lomu pildisana uzlabojas par 23% (P=0.001, d=0.7).

- Sociala funkcionesana uzlabojas par 12% (P=0.01, d=0.5).
e MST grupa

A o Kontroles grupa
<< ® - 9 8 150 : r=0.807
Secmajuml E T p < 0.001
100 :
« Sie rezultati demonstré, ka savlaicigi uzsakts 2 : Y ’
- 5w ; - . i i & 50 ' e ’o.; °
speka trenins (vienas sesijas ilgums -20min) = 2 : oo i
kombinacija ar noteikto arstéSanos veic @ E < | ... ST Wi S v SO
terapeitisku efektu, butiski uzlabojot pacientu b= Re ffgfeff
DzK. 50 58 °
4’ Kontaktinformacija 4 20 0 20 40 60
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e-pasts: rudolfs.ceseiko@rsu.lv
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Anda Ozola, Mag. Jur Universitates ekosistema ka zinatnes

Peeter Jarvelaid, dr jur, dr. h.c.,

Professor History of Law, Tallinn University inovécij u jau N rad es un ValoriZéCijas
Latvijas Universitate platfo rma

" <
levads Petijuma merkis

Divdesmit pirmais gadsimts starptautiskaja tiestbu un  lzstradat teorétisko pamatu zinatnes  universitates
politiskaja telpad ir ienesis augstakas izglitibas un  ekosistemas izveidel Latvija, dodot ieguldijumu augstakas
zindtnes reformas diskursu, kas Eiropas Savienibas izglitibas un zinatnes reformas meérka TIstenosana -
(ES) un Latvijas nacionalaja tiesiskaja telpa ir inicigjis = paaugstinat valsts augstskolu un zinatnisko institiciju
virkni jaunu tiesibu instititu ienakSanu, t.sk. zinatnes  starptautisko konkurétspéju, pétijuma ietvaros strukturejot
universitatés centrétas ekosistémas izveidi. Pétjuma  ekosistemas izveides tiesiski ekonomiskos aspektus,
ietvaros ontologiski analiz€jot ES telpa izveidotds sadarbibas mehanismus, ka ari nepiecieSamos
ekosistémas, ir vérojams, ka [idztekus Inovaciju  prieksnoteikumus veiksmigai augstakas izglitibas, zinatnes,
ekosistétmam, kuru uzblves arhitektGra balstas nozaru industriju un sabiedribas savstarpgjai mijiedarbibai
industrijas nozares redzes lenki, dominanci iegust valsts tautsaimniecibas kopigai atfistibai.

universitasu inovativaja uznéméjdarbiba centrétas
ekosistémas, kuru uzblves arhitektlira Dbalstas
augstakas izglitibas un pétniecibas sasaistes redzes
lenkT ar zinaSanu parnesi sabiedriba un uznémeéjdarbiba,
veidojot jaunus zinatnietilpigus uznémumus. Nemot véra
starptautisko pieredzi, secinams, ka sadu ekosistému
izveide ir muasdienigas sabiedribas zinasanu
ekonomikas stratégiska platforma, kuru raksturo
daudzveidiga institucionala partneriba, kas Ietver
sadarbibu starp dalibniekiem, kas prezumé visu
tautsaimnieciba esoso limenu iesaisti.

A

v Rezultati un diskusija

Planotie petijjuma rezultati: datos pamatoti secinajumi par zinatnes universitates ekosistemas potencialo arhitekturu Latvija,
identificéjot zinatnes universitates ekosistémas stirakmenus, izveidoSanas priekSnosacijumus, raksturojosos elementus un
efektivai darbibai nozimigus aspektus, t.sk. zinatnes infrastruktliras koplietoSanas iespé&jas, ka ari sniedzot rekomendacijas
par zinatnes universitates ekosistémas institucionalo un normativo ietvaru Augstskolu likuma izvirzito mérku sasniegsSanai.

44 Secinajumi

Nemot véra pétijjuma priekSmeta aktualo un pirmreizégjo
raksturu Latvijas augstakas izglitibas telpa, pétijuma
izstradé ir nepieciesams piemérot daudzveidigas
metodes, kas nodrosinatu padzilinata tveruma analizi un
jégpilnu pétijuma rezultatu apkopojumu, salidzinoSas
analizes cela veicot datos balstitus secinajumus par
nepiecieSamajiem prieksnoteikumiem veilksmigai
strategiskas platformas izveidei augstakas izglitibas,
zinatnes, nozaru industriju un sabiedribas savstarpgjal
mijiedarbibai zinatnes un tévzemes laba - Scientiae et
patriae.

)" Kontaktinformacija

Anda Ozola, mob.talr. 25418217, e-pasts: anda.ozola@lu.lv
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European Space Agency’s Comet Interceptor OPIC instrument

Andris Slavinskis, Janis Sate, Endija Bvriede, Karlis Luksis, Mario F. Palos, Ric Dengel, Inese Libiete,
Uldis Locans, Vairis Caune, Karina Skirmante, Gints Jasmonts, Kristaps Blumbergs, Karin Pai,
Andris Vaivads, Jaan Praks, Antti Tamm and Mihkel Pajusalu

# . < -
Introduction Research Objective

The Comet Interceptor mission is to flyjpoy a  The most unique aspect of the Comet Interceptor
dynamically new and pristine comet which is  mission is the fact that it must be designed without
approaching the Sun for the first time from the  knowing its target or the precise geometry of the
Opik—Oort cloud. Comet Interceptor is currently  flyby encounter. The project is possible because
planned to be launched in 2029 with the ARIEL  large sky surveys are now finding incoming comets
space telescope. We can observe active comets  with greater warning times, of a few years at least,
despite the fact that the age of the Solar System  and the Vera C. Rubin Observatory is expected to
iIs more than 4.5 billion years. Given the mass-  greatly increase our ability to discover comets years
loss rate of comets, they should have vanished  before they reach perihelion, the point in orbit at
within millions of years of their formation (Ernst  which the incoming comet is closest to the Sun.
Opik). The comets are remntants of the Solar |
System formation cold-stored in a distance up to
1000s au. Due to gravitational perturbations by
other stars, Opik—Oort cloud objects sometimes
divert from their ancient courses and race
towards the Sun. This rare astronomical
occurrence provides an opportunity to observe
an object that has remained frozen since the
formation of the Sola System.

Vv The Comet Interceptor Mission

The Comet Interceptor mission must be designed to be as flexible as possible, and must be able to cope
with a wide range of targets and encounter geometries. Given these constraints, the Comet Interceptor
spacecraft will be launched to the Sun—Earth L2 Lagrangian point, where it will lie in wait for up to six years
In order to give enough time for comet discovery and a bit of a margin for orbital manoeuvring towards the
new visitor to the inner Solar System. The ESA mission comprises the main spacecraft — Spacecraft A — and
two smaller Probes — B1 and B2 which hosts the OPIC instrument. The main spacecraft will fly past the
comet at a distance of about 1000 km to avoid any damage from material nearby, while the smaller probes
will dive closer, down to as little as 400 km from the surface — this requires full autonomy of instrument ops.

44 OPIC: Optical Periscopic Imager for Comets

The Comet Interceptor OPIC instrument
data will be used to assemble a three-
dimensional model of an Opik—QOort cloud
comet, or some interstellar object if the
Universe sends one just in time for 'not-

INTERFACEPCE __—

comet’ interceptor. The OPIC images will PSR

aISO help |n SOIVlng the navlgatlon prOblemS i??chﬂEuﬁE CAMERA MODULE B THE FRONT SHIELD MIRROR
. ‘ «“ g WER . AMPIX CMVA00O IN 35 MM F/1.65 CR LENS i IETHESE - BANDPASS FILTER *

in understanding where B2 was at specific O P SSavm | SDOWISE1SS EOMUNDOPTICS 435 101

times.

4’ Contact Information

andris.slavinskis@ut.ee | Full text and references in the Space Travel Blog
https://space-travel.blog/opik-oort-comet-interceptor-opic-e309e0de2bff
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Biologija un fizika. Kadi ir svarigakie saskarsmes punkti?

Pauls A. Janmey, Andrejs Cebers
Pensilvanijas Universitate (ASV), Latvijas Universitate

<] Rezultati un diskusija
< levads Av Mikroorganismu kustigumu

Chlamydomonas Lokana ferromagnétiska stiga
Fizika un biologija, neskatoties uz pétijumu objektu i

atskiribu, vienmer ir bijusas ciesi saistitas. Spécigu r,/

Impulsu So zinatnes nozaru mijiedarbibai deva e

austrieSufizika E.Sredingera 1944 gada iznakusi ‘J"““

gramata «Kas ir dziviba? Dzivas $unas fizikalais {!’BH'J AT f‘

aspekts». Ipasi strauja So divu zinatnes nozaru |“um‘;j E' —H' ’1

mijiedarbiba norit Sobrid, kad fiziku izveidotas = —

kvantitativas mérijumu un aprékinu metodes ienak Divu vicinu smhrona kustlba ko nodrosina molekularie
’ motori, Izraisa chlamydomonas kustigumu

biologija. Dotaja prezentacija més aplukosim dazus
konkrétus dziva daba notiekoSus procesus, kuru
raksturojuma un izpété batisku lomu spélé
magnétiskas mijiedarbibas. Magnétisma lomas
raksturoSanai biologija un biomedicina var minét
kodolmagneétiskas rezonanses tomografiju,
magnétisko hipertermiju, vadamu zalu transportu

R.E.Goldstein,JFM,(2016). Pulséjosa lauka, kas
antiparaléls stigas magnétiskam momentam, ta
saliecas, bet pie paraléelas lauka orientacijas
iztaisnojas. Pirmaja gadijuma magnétiskais lauks
darbojas pretim elastibas spékiem un tas notiek |énak
neka otraja, kad magnétiskie un elastibas speéki
darbojas kopigi. A.Zaben et al,Sc.Rep.,(2021)

Sakartoti nelidzsvara stavokli dziva

‘4 Petljuma merkis daba un to fizikala imitacija

Rotori membranas ‘Magnétiski pilieni

(D)

Més paradisim ka ar magnétismu var modelét
morfogenézei analogas paradibas, illustrésim ka
izmantojot magnetismu var imitet mikroorganismu
Kustigumu, un aplikosim hidrogelus ar inkorporétam
magnétiskam dalinam, kuru mehaniskas 1pasibas var
mainit aréja magnetiska lauka o IR Ky E e __ o
REZUItatI un dISkUSIja RotéjoSas ATP-azes membranas veido periodiskas
struktiras N.Oppenheimer et al, PRL,2019, bet rot€josi

magnétiski pilieni veido rotéjoSus kristalus,
Salamander. Maanétiskais labirints pateicoties hidrodinamiskam mijiedarbibam A.Stikuts

“ aI’JNMagneP skas mijiedarbibas lauj petit
dazadus procesus sunu bIO|Onga

“‘1 &k . M 1 ”"tﬁ Mﬂq""{‘f 11hrs 4 Mﬂﬁf‘l ot 1 Thes
\ I - ,
)r‘“‘ . D . § i

(m i@ . ®i N}
» ] i '—;' K.;._- X II‘“‘-JJ/J : ot | v
- - -__h_.l' A
| £ -25kra T | &

v Dzivo organismu krasojums un ta imitacija

. i 1l
e U L i e T

H.L.Wage, (2013) A.Cebers et al,MHD,(1980) -. B8 "1 JE
| o L s I LT L R
Dziva daba sastopamie organismi veido dauzkrasainas = =% i?m!- .‘.! v ] ' v
labirinttipa struktdras (zebras, zivis tropiskos Gdenos) rioinaghls 1 RSy
Magnétiskie $kidrumi planos slanishos pateicoties Magnéetisku dalinu inkorporacija Sll;r;;g?)t?;:éei‘guz iSzL:r:)aSitr:ﬁta
kapilaro un magnétisko spéku konkurencei veido hidrogelos lauj mainit B KT b al AfSE
labirinttipa struktdras magnétiska lauka to bides o '
P Hodul Appl.Mater.Int.(2021)

Laidmae et al J Mat Sci (2018)
Galie et al Top. Appl Phys 2023

o e

<> Secinajumi
Fizikali efekti ir svarigi daudzos biologiskos procesos, it ipasi tajos kuros iesaistita kustiba, struktiru veidoSanas un
materialu ipasibas. Seit més raksturosim ar daZiem piemériem, kad teorijas un magnétiski materiali, kuri sakotnéji
tika raditi fizikalu problemu risindSanai, var tikt pielietoti, lai saprastu un kontrolétu virkni biologisku procesu.
Magnétisms var tikt izmantots, lai simulétu vicinu kustibu, kuras nodrosina mikroorganismu kustibu, lai raditu jaunos
sintétiskus objektus, kuri spéj parvietoties un raditu sarezgitus ziméjumus, kuri sastopami dzivnieku krasojuma.
Kontroléti ar magnétisku lauku magnétisku dalinu ansambli rada fascinéjoSas kustibas pie membranu
parkartosanas un pilienu rotacija. Gadijuma, kad tas iesaistitas tris-dimensionalos tiklos, kas ir biologisku audu

pamata, feromagnétiskas dalinas var izmainit to elastigas ipasibas lofi plaséd diapazona, veidojot unikalus
materialus sunu fenotipa izmainai ar loti plasam kliniskam pielietosanas iespéjam.

».. Kontaktinformacija

P.A.Janmey janmey@pennmedicine.upenn.edu; A,Cebers Andrejs.Cebers@lu.lv
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Chaos-based Communication Systems for Secure Information Transfer

Darja Cirjulina®, Ruslans Babajans, Filips Capligins, Deniss Kolosovs, Anna Litvinenko

Riga Technical University, Institute of Microwave Engineering and Electronics

- <
’Introduction 4 Research Objective

The rapid growth of the Internet-of-Things This research explores the potential of chaotic modulation
(loT) has led to an increase in connected as a robust solution for securing loT data transmission. By
devices and the generation of large volumes examining chaotic modulation principles, advantages, and
of sensitive data, making information privacy applicability in sensor systems, we aim to contribute to the
a critical concern. While traditional development of secure communication technologies in the
encryption algorithms address data security loT and wireless sensor network area by implementing
at higher layers, the need for more robust physicallayer security, fostering a safer digital ecosystem.
measures has prompted the exploration of
alternative  solutions. One  promising
approach Is secure data transmission
systems based on chaotic modulation, which
provides data protection at the physical
layer. By utilizing simple analog circuits to
generate chaotic signals, it becomes
possible to transmit data across a wide
frequency range, while maintaining low
cross-correlation and resistance to
interference.

------------------------ o e e (e e e i e e -
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There are three chaos-based communication systems currently developed by our research team:

* Frequency-Modulated Chaos Shift Keying (FM-CSK) that uses Vilnius chaotic oscillator;

* Quadrature Chaos Phase Shift Keying (QCPSK) that uses RC chaotic oscillator;

» Antipodal Chaos Shift Keying (ACSK) that uses modified Chua circuit chaotic oscillator.

First two chaotic systems are implemented on analog printed circuit board base, while third system is
Implemented in digital field-programmable gate array base. All the systems use chaotic synchronization for
transmitted data demodulation and have demonstrated robust channel noise suppression capabilities.

44 Conclusions

We have developed multiple chaotic wRNEE RS- rR-Qg g . 5l

data transmission system prototypes | i -

based on chaos oscillators. Our o - G- QCPsK By,
demonstrated systems enhance data B JEEm o S

transmission on physical layer. It

offers robust and energy efficient data e e e e e e e e i et e Rk i rea e

transmission loT and wireless sensor T e B . T o D B R T R
SNR—-SNR(BER=10 "), dB

networks.

Latvia hosts several companies specializing in the production of loT sensor systems, ranging from smart

home devices to iIndustrial telemetry and environmental monitoring solutions. Integrating chaotic

modulation into these loT sensor systems presents a compelling opportunity to enhance data transmission
security and mitigate the risks of external intrusion.

4’ Contact Information

Darja Cirjulina {Darja.Cirjulina@rtu.Iv}
1862
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Mg.iur, Mg.oec Liga Avena, . _ ‘
Prof., Dr.oec Dzintra Atstaja Determining the best price-quality

ratio in public procurement

Riga Stradins university

-«
>Introduction 44

Public procurement is often described as «best  h5t since the Directive does not define the concept
value for money», unfortunately often only  of «quality» and does not determine which

considering the lowest price. Moreover, along  gigorithm must be used to determine this best price-
with the economic recession caused by the quality ratio, practised summary evaluation

geopolitical situati_on and other global processes, approach is inappropriate, because by definition it
the pressure has increased In the public sectorto  4geg not express a «ratio», as a result of which the

purchase goods and services at the lowest  gpplicant's offer is evaluated in relation to the offer
possible price, thus the opportunities to focus  of gnother applicant in the calculation of each

more on «long-term and _strategic thinkingl» May  jndividual criterion, so relatively, which does not
have shrunk. Although, In accordance with the  ofiactthe real ratio.

principles defined in the Public Procurement

Directive (thereinafter — Directive), the Public Research Objective

buyers try to follow the principle of the most | |
economically advantageous criteria  when The purpose of the research is to find out the nature

awarding the contract, however, when evaluating and (in)adequacy of the concept of «relative value»

the criteria usually applied in public procurement  forobtaining the «best price-quality ratio».
practice, it can be concluded

A

v Results & Discussion

The term «relative value» Is used in economics, business, mathematics, etc. areas. The word «relative»
means - that which is expressed, characterized by something else, in relation to something else.

By revealing all the essential quality dimensions of public procurement in the context of the purpose of
public procurement, it was concluded that the life cycle duration of the procurement object, as well as the
tender _evaluation criteria, should include all those quality dimensions that explain the sustainability
guarantees as the final result.

When answering the question, whether the variable importance, which in relation to other variable values of
the same criterion (values of price or quality criteria for different specified bidders) should be used to
determine the best ratio (highest rating), the answer would be negative, because the relative rating does
not reflect the real ratio.

The mentioned problem has been considered by several researchers, for example, Mats A. Bergman
(2011) admitting that several methods to be used in procurement have characteristics that are undesirable
from an economic point of view, Dini F., Pacini R and Valletti T. (2006), offering guidance in the application
of public procurement criteria, the specific desirable properties of valuation rules that are linear in prices for
each, Asker and Cantillon (2008) demonstrate that evaluation rules should be designed to meet a quality
validity (minimum requirements) function defined by the customer. Lunander and Andersson (2004)
identified 12 main applied valuation models and found that all price-quality ratio valuation models face to
varying degrees the problem that quality valuation can depend on bid prices, and this can be equally
dependent on price ranking, therefore — susceptible to strategic manipulation.

As part of the research, mathematical modeling was performed by applying mathematical modeling of
possible evaluation price and quality indicators and was found that only the price evaluation (against a
defined price limit) as opposed to the quality evaluation in relation to the maximum possible (expected)
guality, expresses the best price-quality ratio.

Best price — quality ratio

R

Estimated price — offered price X 100

44 Conclusions

If the price ranking is made relative to the comparative

price (expected contract price) and the quality ranking is Estimated price

made relative to the expected quality determined by the 1+

customer, the ranking will no longer depend on unrelated Evaluation of quality offered x 100
alternatives (offers from other bidders) and it is possible

to determine the best price-quality ratio. mas (expecteguahty (points)

Lowest price per one quality unit
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Intercultural interaction between Latvians
Rozite Katrina Spica and Germans: analysis and development in
Latvijas Kultlras akadémija the field of intangible cultural heritage

B <
levads Petijuma merkis

Pétijums ir aktuals, jo latvieSu un vacieSsu  Peétijjuma merkis ir veikt latviesu un vaciesu
etnicitati saista gadsimtiem ilga vésture, kas  starpkultlGru mijiedarbibas analizi nematerialas
atspogulojas  art  [idzigas nemateriala  kyltaras joma un izstradat tas pilnveides modeli.
kultdras mantojuma vertibas. Neraugoties  pamyma mérka sasniegdanai izvirziti $ad

uz to, lidz sim nav veikta latviesu un vaciesu . . . o _
pétijuma uzdevumi: veikt nemateriala kultlras

starpkultiru ~ mijiedarbibas  salidzinosa | o pae e
analize nemateriald kultdras mantojuma mantojuma teoréetisko aspektu izpéti; izpétit

joma etnicitates konteksta un identificétas  latvieSu un vaciesu starpkulturu mijiedarbibu
célonsakaribas latvieSu un vacieSu nematerialas kultiras mantojuma konteksta;

starpkultiru mijiedarbibas veicinasana. izstradat vacieSu un latvieSu starpkultdru
Peétijuma objekts Ir nematerialais kultiras  jjiedarbibas modeli.

mantojums. Pétjuma  priekSmets Ir

starpkulttru mijiedarbiba nemateriala

kKultiras mantojuma.

A & Rezultati un diskusija

Nematerialais kultiras mantojums (NKM) ir kultGras piederibas, identitates un pasapzinas
avots. Tas letver sevi parazas, spéles un mutvardu izpausmes formas, zinaSanas un prasmes,
ka art ar tiem saistitus instrumentus, prieksmetus, artefaktus un kultlrtelpas, ko kopienas,
grupas un dazos gadijumos — atseviski individi — atzist par sava kultiras mantojuma dalu.»Gan
Latvijas, gan Vacijas nematerialaja kultGras mantojuma saraksta ir elementi, kas ir vienojosi
abam etnicitatem un uz kuru bazes ir iespéjams talak attistit vai uzsakt attistit atseviskus
elementus un komunikaciju, kas ir veidota ar tiem. Tadi ir, pieméram, Gaujas plostnieki.

‘4 Secinajumi

legutas zinasanas var sekmeét jaunu produktu veidosanu, kas ir noderigi tirisma un viesmilibas
nozarel un labbutibas nozarei, ka ari citam tautsaimniecibas nozarém, kas Ir verstas, lai
uzlabotu sadarbibu starp Latviju un Vaciju. Secinams, ka etnicitatei ir ietekme uz nemateriala
kultiras mantojuma sarakstu veidosanos. Etnicitate ienem véra nemamu lomu So sarakstu
veidoSsana un pardomata un apzinata sarakstu popularizésana var veicinat starpkultGru
komunikaciju daudzos un dazados veidos.

4’ Kontaktinformacija

rozite.spica@gmail.com
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"Improvemént of fhe perfo;‘mance 6f WLAN and LTE based automotive

wireless communication networks”
Arnis Ancans, Ernests Petersons, Romans Jerjomins, Aleksandrs Ipatovs

Riga Technical University, Faculty of Electronics and Telecommunications, Institute of
Telecommunications

<
>Introduction

In practice, roadside vehicular communication
infrastructure based on IEEE 802.11 can be
Integrated into two-rank network, such as, Wi-Fi
and LTE/5G, which will be integrated into the
network of some Internet service provider. In this
way It Is possible to save on the LTE channel
compared to the solution with the direct LTE
channel assigned for each mobile client.

To successfully use the Wi-Fi technology in
Vehicular Communication Networks (VCNSs)
improvements of existing handover algorithms
are required. Although the handover process
between access points (APs) observed as data
traffic hollows, can be improved by using IEEE
802.11k/r/v standards, which are actively tested
and implemented by many manufacturers of

Wi-Fi equipment, however they are not tested for
VCNs.

A & Results & Discussion

—eo—Standard —=—802.11v directed —+— 802.11v assisted

2

(WY

s

> 88803888
| |

Average AL throughput (Mbit/s)
e i e

| 1
20 30 40 50 60 70 80 90
Velocity (km/h)

Fig. 2. Average goodput.

<
4 Research Objective

The main goal of this research is to improve
handover mechanism in Wi-Fi based VCNs, as well
as to estimate which solution - direct LTE channel or
combined Wi-Fi and LTE channel - is justified
economically for providing communication solutions
to the VCNs services.

_,"’--.-- = _J’. -H-\-__"-\.. - =
[ LTE/5G mobile network ) : : S
\ * y
Remote Internet ._ — g
s S — LTE router =~ _°

server TP-Link Archer C7
AC1750 (OpenWRT)

; " 802.11v
L 400
302.11:/'

‘.33’@')

Fig. 1. Network topology of the testbed.

—eo—Standard —=—802.11v directed —=—802.11v assisted

30 |
o . s
E 25 | e
2 | |
& 15 - S
& | ! | .
o | | a | |
3 10 ’ e
oo | E E E E
< % | | — - ' 4
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Fig. 3. Average response time.

The experiments in testbed (Fig. 1) were performed and novel handover algorithms were developed and
called as "802.11v network directed" and "802.11v network assisted" handover solutions. As result, the
average goodput was increased by 75 % (Fig. 2, Fig. 5) compared to the Standard handover, where the
modified IEEE 802.11v standard was not used. The average network response time was reduced by 67 %
(Fig. 3) as well and reduced average handover delays were provided.

Theoretical evaluation shows that costs of the
LTE channel assigned for each client individually
(total of 6) exceed costs of Wi-Fi infrastructure
construction and maintenance with one LTE

connection over 260 m of road section (Fig. 1,
Fig. 4).

44 Conclusions

The analysis of the obtained experimental results
allows the conclusion to be made that the
performance of Wi-FI based VCNs can be
Improved by using developed modification of IEEE
802.11v standard. Wi-Fi based concentrated
offloading allows unloading the LTE network and
reduce the total costs of the network.

4’ Contact Information

Ph.D. Arnis Ancans
arnis.ancans@rtu.lv
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Fig. 4. The costs of automotive communication networks.
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Non-contact nanothermometry based on X-ray absorption spectra

Alexei Kuzmin, Inga Pudza, Aleksandr Kalinko

Institute of Solid State Physics, University of Latvia

o

p>

Introduction Research Objective
Temperature is a fundamental factor that influences In this study, we develop a novel non-contact
physical, chemical, and biological phenomena. methodology based on the use of X-ray absorption

However, conventional methods of temperature spectroscopy to measure the temperature T of a
measurement are not applicable at the nanoscale material. We achieve this by analysing the amplitude of
due to either the size restrictions of the atom vibrations extracted from the extended X-ray
thermometer or limited access to the region of absorption fine structure (EXAFS) ¢ (k,T). The proposed
interest. To address these problems, the field of method for determining the temperature overcomes
nanothermometry has emerged with the intention many limitations inherent to existing techniques. It is

of developing appropriate tools for local primarily aimed at, but is not limited to, two challenging
temperature measurement. Recent advancements cases such as temperature mapping in multilayer
in the fields of  micro/nano-electronics, microcircuits using the metallic interconnects that are

nanophotonics, and nanomedicine are major their integral part and thermometry of plasmonic

catalysts for progress in nanothermometry, as the  nanoparticles. |
Gheac ol B Tietliars

performance of devices in these fields is influenced EYAFS model

or even dictated by temperature. ,
x(k, T) = Z xi(kye~2ot MK
i

Lattice dynamics
[EXAFSH (Debye) model ]—-[ Temperature ]

Av Results & Discussion

0.0086 e 0.006 ——e—M ————
K e T e — i 1 i i
[ ] Range of analysis :CE T;Bf-zd?(e Correlated € Uncorrelated
i - " 0.005F ‘o~ 22N ) 0.005 | ]
| ' ' 5 shell i | 300K |
e AANMA T AL AT A 6| S < s . i 250 K -
& [ 200 K ' w O Y o Mo K-edge _ "S;. 0.004 3 shell <C 0.004 —
E 20 | 1 © = 2 shell § 200 K 1
% ; < o 1 shell S :
L [150K b > 0,003 ~ = 0.003 '
%15:_ ~ N i Db . Db . | 150K'_
o 100K w x 3 L g L3
g 10 S T = 0.002 s 0.002} _— 50 K 1
ﬁ : SO0K | - 10 K |
SF Z Z Z
10 K 0.001- | Zero-point _ 0.001 phcec Mo K-edge
1 | vibrations : 6, =408 1 5 (K)
[ bcc Mo i | | |
n Dun ............................... n nnn ...............
- e Y. TR 0 50 100 150 200 250 300
0 2 4 6 8 10 12 14 16 18 o 1 2 3 4 5 6 Temperature (K) Dlstance Mo Mo (A)
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4 = 5| £ : bccMo 40815 251197 148 £ 16 296 + 18
i e swnums 1 o2 ¢ - 52 + 24 146 + 8 304 +9 1
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The temperature dependence of the Mo K-edge EXAFS spectra for bcc Mo foil was used to determine its Debye

characteristic temperature, 0, = 40815 K. The fitting process was performed within the harmonic approximation,
employing the multiple-scattering formalism and considering the temperature expansion of lattice. As a result, the

mean-squared relative displacements (MSRDs) c?%,,.», Were determined. These displacements illustrate the
dependence of the vibrational amplitudes of molybdenum atoms on the temperature and interatomic distance.

Using the known value of the Debye temperature 0, the inverse problem, i.e,, obtaining the temperature value T by
fitting the EXAFS spectrum measured at the selected experimental temperature T,,,, can be solved. The results
obtained with a different number of fitting parameters (1 & 6) are reported in the table above. Good agreement was
found between T.,, and the predicted T above 100 K.

101 Raman
‘ ® n Infrared XAS
‘ CO“CIUSIO“S glﬁ“ ILnJ -based
g TEM g:’:;:ic Dyes
- NSOM SThM c:'ermn ra
X-ray absorption spectroscopy can be used to determine the local 3 10 . T T:E"mm:ple
temperature in a sample. However, the accuracy of the measurement g 102 '
depends on the temperature range and is significantly lower in the range TEu form
where quantum effects dominate and the vibrational amplitude remains & 103 (Visible Light)
almost constant. . A
104 L
’ 01001 01.01 0.r1 T1 2;.0 1]00
s Spatial Resolution (pum)
< Contact Information
Institute of Solid State Physics, Kengaraga street 8, LV-1063 Riga, LATVIA E-mail: a.kuzmin@cfi.lu.lv
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Starpdisciplinaro petijumu risinajumi Latvijas demografiskai attistibai

Dr.georg. Zaiga Krisjane Dr.habil.oec Juris Krimins Dr.jur. Vadims Mantrovs PhD Sarmite Mikuloniene
Dr.geogr. Maris Berzins Dr.oec. Atis Béerzins LU Juridiska fakultate
atviias Universitates (L) Dr.demogr. Aleksandrs Dahs

Geografijas un zemes zinatnu fakultate Mag.math. Kristine Lece

LU Biznesa, vadibas un ekonomikas fakultate

- 4
levads Petijjuma merkis

Pétijuma ietvaros tiek veikta depopulacijas procesu  Péatjums tiek Tstenots ar mérki analizét Latvijas
teritorialas diferenciacijas analize, salidzinot oficialas demografiskas attistibas misdienu tendences un gaidamas
statistikas, eksperimentalas un geotelpiskas statistikas, izmainas, izmantojot geografijas, demografijas, sociologijas
demografiskas uzvedibas izlases apsekojumu datus  un tiestbu zinatnu atzinas un starptautisko pieredzi.

(2016.9. un 2021.g.), demografiskas prognozes un

demografisko procesu parvaldibas tiesisko ietvaru.

Lietuvas Socialo zinatnu centrs, Sociologijas institlts

1.attéels. Latvijas iedzivotaju skaita izmainas, 2.attéls. ledzivotaju skaita izmainu iemesli, 2011.-2021.g.

2011.-2021.¢. o''e
\r’almief.?
60 000

A
@ 3 <
. Jirmala “’ 40000
RIGAS &
R e ~ g .
Liepaja Jelgava Jékabpils Rfzekne

40000

M iekszemes migracija imigracija ™ emigracija dzimusi ™ mirusi
30 000

Ventspils

=
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A

3.attéls. 3 svarigakie pasakumidemografijas veicinasanai iedzivotaju vértéjuma

v Rezultati un diskusija -
B

52.8 50.1
50.0 43.1
o _ _ ] ) _ . . 40.0 33.5
Pétijuma adaptéts nehierarhiskas klasteru analizes cetru 30.0
klasteru modelis, kas kategorizé teritoridlas vienibas péc >’
to demografiskas attistibas tendencém un riskiem, :

Atbalsts dzimstibas Socialas Veselibas Pasakumi ledzivotaju izglitibas Pasakumi Citu valstu

1 I 1 =1 icti veicinasanai nevienlidzibas  nostiprinadana un emigracijas un profesionalas emigréjuso ierobeZota skaita
Izm a n toJ Ot te rlto rl a las StatlSt I ka S d atu S " mazinasana aktivas dzives mazinasanai sagatavotibas iedzivotaju iedzivotaju
ilguma palielinad&ana uzlaboana atgrie$anai Latvija migracijas
veicinasana

6.6

4. attéls. Cetru klasteru modela attélojums kartogramma Latvijas novadu
demografiskas attistibas analizé.

Petjjuma atzinas publicétas Latvija un arvalstis, diskutétas
seminaros sadarbiba ar Centralo statistikas parvaldi un
Latvijas Darba devéju konfederaciju. Pirms 14. Saeimas
véleéSanam veikta politisko partiju platformu analize
demografiska politikkas joma, zinojot LTV1 raidijuma
Panorama un intervija The Guardian. Pétnieki no Latvijas un
Lietuvas sniegusi zinojumus starptautiskas konferencés un
projekta Ekspertu padome.

5. attéls. Darbspéjas vecuma iedzivotaju (15-64) prognozéta skaita dinamika redionos
lidz 2045. gadam (2021. g. = 100%)

120 -

B izaugsmes novadi
: A —& 4 e
B demografiskas stagnacijas riska novadi e - Riga
emigracijas riska novadi 100 @ .. ——Pieriga
depopulacijas krizes novadi Latvija
90
Zemgale
80
2 —o—Kurzeme
70 ' - :
‘ \O Vidzeme
‘ S u — u 60 - Latgale
ecinajumi .
2021 2025 2030 2035 2040 2045

1. Migracija ir batiski ietekméjusi iedzivotaju skaita teritorialas izmainas Latvija, kas rezultgjas iedzivotaju koncentracija
valsts centralaja dala. Datu par iedzivotajiem telpiska detalizacija dod iespéju daudz plasak pielietot geografiskas
informacijas sistémas (GIS) iedzivotaju sociali demografisko grupu un migracijas izpétei.

2. Nehierarhiskas klasteru analizes rezultata teritorialas vienibas atbilstosi to demografiskajiem un sociali ekonomiskajiem
raksturotajiem iedalas cetros tipos: izaugsmes novadi, demografiskas stagnacijas riska novadi, emigracijas riska
novadi, depopulacijas krizes novadi.

3. NepiecieSsama padzilinata demografijjas un migracijas procesu izpéti no tiesibpolitiskas dimensijas viedokla (treso valstu
pilsonu imigracijas tiesibpolitika, demografijas un migracijas procesu ietekme uz ligumtiesisko reguléumu, ietekmes uz
ligumtiesibam izpéte no esosas prakses viedokla).

4. Seniori 50+ vecuma Latvija, Lietuva un Igaunija prieksroku dod dalibai individualas pilsoniskas lidzdalibas aktivitates,
un ir aktivi politiskaja sféra. Sabiedribas novecosanas apstaklos datu inovativa izmantosana lemumu pienemsana klus
arvien svarigaka.

5. Latvijas nacionalas un regionalas attistibas planoSanas dokumentos paredzétie pasakumi nav novéersusi depopulaciju.
Prognozu aprékini liecina, ka depopulacija nakotné turpinasies. Autoru prognozes liecina, ka perspektiva lidz 2045.g.,
darbspeéjas vecuma iedzivotaju skaits var palielinaties tikai Pierigas regiona.

6. Prioritarie regionalas demografiskas politikas jautajumi: majoklis, bérnudarzi, veselibas apripes pieejamiba,
profesionala izaugsme, muzizglitiba. Demografiskas politikas mérka grupa - jaunas gimenes.

/. Demografiskas attistibas faktoru, norisu un seku izvértésana nozimigu ieguldijumu dod apvienoti dazadu nozaru
specialistu starpdisciplinari petijjumi.

PEtljums veikts valsts pétjumu programmas projekta "Jauni risingdjumi demografijas un
) LATVIIAS migracijas procesu Izpété latviskas un eiropeiskas zindsanu sabiedribas atfistibai
s e © ] (DemoMigPro), Nr. VPP-LETONIKA-2021/3-00027 ietvaros.

&& UNIVERSITATE
@ demomigpro.lu.lv @ demomig@Ilu.lv 0 @DemoMigPro
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Afektivu balss signalu valences un intensitates noteiksanas lietotne izstrade

llva Magazeina, Baiba Trinite, Anita Jansone, Anita Zdanovica, Daiga Kurme, Evija Lavrane

Runas un balss izpétes laboratorija, Liepajas Universitate

i
levads

<
< ps

Petijuma merkis bija izstradat specializetu lietotni,

Ijuma merkis

Balss ir viens no sazinas lidzekliem, kas bez

verbalas informacijas spé&j nodot ari informaciju
par runataja emociondlo stavokli. Daudzas
profesijas balss ir viens no galvenajiem darba
iInstrumentiem. BalsT iekodéta paralingvistiska
informacija var klut par svarigu izglitibas un darba
vidi veidojoSu komponentu. Prieks un dusmas ir
divas pretéjas valences afektivas emocijas, kuru

kas nodrosinatu kvalitativu, ticamu un turpmakai
analizel izmantojamu datu izguvi un ierakstu kopu
atlasi.

Lietotnei bija nepieciesams nodrosinat divu
pétniecibas uzdevumu izpildi: (1) noteikt emocijas
veidu dzirdétaja balss signala, izmantojot tris
alternativas izvéles; (2) noteikt emocijas izpausmes

izpausme balsi var ietekmét komunikacijas
rezultatu.
Dusmigas, priecigas un neitralas balss signalu

Intensitati, izmantojot 100 mm vizualo analogu skalu.
Sasniedzot pétijuma, meérki tika ieguti dati un ierakstu
kopa, kura tika integréeta péetijuma nakosaja posma.

atskirsanas precizitate un intensitates noteiksana Lietotnes izstradei tika izvirziti kritériji: mérkim
bijla viens no pétjuma uzdevumiem, ka atbilstoSs lietotnes saskarnes dizains; kvalitativi
Istenosanai bija nepiecieSams izveidot  sagatavota skanas ierakstu datu baze; specifikacijai
specializétu  lietotni, kas lautu pétijuma  atbilstoSs izstradats lietotnes kods.

dalibniekiem péc iespéjas értaka veida apstradat
lielu datu apjomu.

A} Rezultati un diskusija

Klausisanas |
eksperiments

Balss paraugu Balss paraugu |
ieraksts atlase

Projekta Il dala

- 10 profesionali aktieri » 6 eksperti 32 respondenti Izgati dati un balss

* neitrala, prieciga, m—ge- * NOteikli atiases — ums: 18-59 gadi i ierakstu kopa =
dusmiga intonacija kritériji dzimta valod

* 4 vardi, 4 frazes, 1 » atlasiti 270 balss latviesu

teksts - katrs 3 reizes paraugi * nav dzirdes
+ 1egiti 810 ieraksh | | | traucéjumu

Ekspertu panelis izvértéja 10 profesionalu aktieru dusmiga, prieciga un neitrala intonacija ierunatus balss
paraugus (360 vardi, 360 frazes un 90 Tsa teksta paraugi) ar mérki atlasit tos, kuri visizteiktak raksturoja
mérka emociju. Tika atlastti 270 balss stimuli, kas tika integréti izveidota lietotné. Balss paraugi tika grupéti
tris blokos, kur katra bloka tika ieklauti 90 vienai emocijai atbilstosi balss stimuli un 10 devianti stimuli,
piem., 90 priecigas balss stimuli, 5 dusmigas un 5 neitralas balss stimuli. Bloku prezentésanas kartiba
klausTitajiem bija nejausa.

|lzmantojot izstradato lietotni, 32 respondenti (16 S, 16 V) klausijas 300 dusmigas, priecigas un neitralas
balss paraugus. Respondenti izvélgjas balss ieraksta emocijas valenci un emocijas intensitates izpausmes
ITmeni. IzgUtie dati tika ierakstiti teksta faila, talakai datu apstradei.

|zstradata lietotne atbilda visiem ieprieks definétiem kriterijiem: (1) kvalitativu datu izmantosana un izguve.
|zvéleto ierakstu kvalitates aspekti bija precizitate: dati bija pareizi, bez kludam vai neprecizitatém;
pilnfgums: dati saturéja visu nepiecieSamo informaciju un nebija trikumu vai izlaisanas; viendabiba: dati
bija saskanoti un standartizéti, tadéjadi nodrosinot to salidzinamibu un saprotamibu; ticamiba: dati bija
uzticami un atbilda patiesibai, tie bija iegtti no uzticamiem avotiem un parbauditi; parbaudamiba: dati bija
parbaudami, to avoti un metodologija bija skaidri un atbilstoSi dokumentéti.

(2) saskarnes dizains bija funkcionals, minimals, tika izmantota intuitiva navigacija un neitralu krasu izvéle,
tas bija viendabigs.

> Secinajumi

|zstradata lietotne nodroSina kvalitativu ieraksta kopas atlasi, kas tiek izmantota pétijuma nakamaja
etapa.

» |zgutie dati, lauj veikt datu apstradi, analizi un izdarit secinajumus.

 |zstradato lietotni paredzéts izmantot studentiem macibu procesa un pétnieciba.

 Lietotne satur atverta koda programmu, kas dod iespéeju taja ieklaut specifisku, konkretam pétijumam
atbilstosu saturu.

<" Kontaktinformacija

baiba.trinite@liepu.lv, ilva.magazeina@liepu.lv, http://voice.liepu.lv
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Multi-messenger investigations of sunspots as sources of slow solar
wind for improved space weather modelling

Arturs Vrublevskis, Boris Ryabov
Ventspils University of Applied Sciences — Ventspils International Radio Astronomy Centre

- | 4 .
Introduction Research Objective
Research of solar wind as part of “space weather” Our research focuses on one of the main candidate

Is of practical significance due to the potentially sources of slow solar wind - the areas of open
catastrophic effects for the society that solar magnetic fields (i.e. magnetically connected to
storms can have on satellites (including GPS) interplanetary space) near sunspots.

and electric transmission lines. Latvian scientists For the sunspot of the solar active region AR 8535
can contribute to Improving space weather we Investigate the relationship between open
modelling which then allows better forecasting magnetic field structures (shown in green in figure
and mitigation of risks by the impacted industries below) and peculiarities in microwave observations of
(including military) in Latvia and globally. the sunspot atmosphere.

Origins of “slow” solar wind are still unclear and
numerous hypothesis exist (see figure —).

* Vrublevskis, A., Ryabov, B.l., White, S.M. (2021)
“Reduced Microwave Brightness Temperature in a
Sunspot Atmosphere Due to Open Magnetic Fields”,
Solar Phys. 296, 144

« Ryabov, B.l., Vrublevskis, A. (2020) “Open-field
Coronal Structures Neighbouring the Sunspot of AR
8535”, Solar Phys. 295, 4

A & Results & Discussion

(a) 5 GHz - RCP (b) 8 GHz - RCP (c) 15 GHz - RCP

c) 15 GHz - RCP
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We establish the existence of open magnetic field line structures, identify corresponding solar wind features
In spacecraft near-Earth measurements (ACE, not shown), and construct a sunspot atmosphere model that
iIncludes an open field line component and qualitatively reproduces along a cross section (white dashed line)
the observed microwave brightness temperature, including the reduction in the northern part of the sunspot,
in the Very Large Array (VLA) radio telescope observations from 13 May 1999.

44 Conclusions

(parametrized model from Alissandrakis, Kundu, Lantos, 1980)
280

Complementary multi-messenger (radio / EUV /
In situ) data provides evidence for open field
lines resulting in plasma outflow, changes in the
atmosphere, and formation of slow solar wind.

Further research of similar ARs as sources of
slow solar wind using the current state-of-the-
art spacecraft Solar Orbiter and Parker Solar
Probe and the proposed Frequency-Agile Solar

240

360 380390 400 410 420 360 380390 400 410 420
Y (arcsec) Y {arcse;:]

L u : i 1 L oo ..
Radiotelescope (FASR) is warranted. 35050 0EE 5055 60 8 25 eo a5 S —
og log n (cm ™)

4’ Contact Information

arturs.vrublevskis@venta.lv ERDF Postdoctoral research aid project No. 1.1.1.2/16/1/001 research application
No. 1.1.1.2/VIAA/1/16/079 «Understanding Solar Magnetic Atmosphere» (USMA).
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Exploring the Book History: Research Directions
and Challenges in the Digital Age

Dagnija Baltina, Pauls Daija
National Library of Latvia

<
>Introduction

In 2025 Latvia will be celebrating the 500th
anniversary of the first printed text in Latvian. It
marks an important milestone in the further
development of Latvian language, culture, and
nationhood. The anniversary itself, invites and
provides a unique occasion to accelerate and
present the wealth of knowledge and contexts
history of book in Latvia can offer to international
academic community. Research activities in this
area are led by National Library of Latvia—the
research Institution that carries out
Interdisciplinary and Innovative projects In
humanities and social sciences and disseminates
research results via books and articles (Scopus
and WoS), exhibitions, public events, lectures
and study courses.

A & Results & Discussion

Publisher
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Binder les] Borrowers

Pollitical

and
Legal
netl

Libraries

ntrepot-
Keeper
Booksellers: Waggoner,
Wholesalers etc

Retallers
Peddlers
Binders, etc

Darnton 1982

Adams & Barker 1993

<
4 Research Objective

In this paper, we set out to explore the advantages of
modern theoretical approaches Iin reassesing the
main turning points in Latvian book history. Our
research aims to generate new knowledge by
applying the circuit of communication as developed
by the most prominent book historian Prof. Robert
Darnton (Harvard University) to the Latvian book
history. Further, it aims to explore how different
stages and actors of the circuit of communication
(author, publisher, distributor, reader) are related to
several significant historical events and
developments during this period (industrialisation,
technological innovations, end of serfdom in Latvia,
development of new social media, growth in literacy,
etc.), and what we can learn about the book as a
medium from this. Finally, it aims to elaborate about
the significance of a book as a technology not only to
communicate ideas, but also to define and drive
innovation.

50

Sources of diagrams: Robert Darnton (1982): What |s the

History of Books? Daedalus, 111/3, pp. 65-83.
Thomas R. Adams & Nicolas Barker (2006 [1993]) ‘A New

Model for the Study ofthe Book’, in: David Finkelstein &
Alistair McCleery (eds.) The Book History Reader, New

York: Routledge, 47-65

Although our research is currently in progress, we already are able to outline some preliminary results. We
have approached our subject beyond the traditional understanding of the book as a text, material object or
experience and have viewed the book as a “cultural transaction — a relationship of communication and

exchange (often commercial exchange) that operates within a culture and a political economy” (Leslie
Howsam (2015) ‘The study of book history’, in: Howsam, L. (ed.) The Cambridge Companion to the History of the Book,

Cambridge UP, p. 4). In this way, we have identified three levels of impact of the books in Latvian cultural
history: 1) transfer of ideas and establishing Western-oriented cultural identity; 2) technological progress
and impact on the free market relations in the region; 3) creating social networks that promoted the rise of

middle class and national agenda.

44 Conclusions

Further research is needed in order to provide a
critical dimension to contemporary debates
regarding the transformations in the creation,
dissemination and collection of information
during the first quarter of the 21st century. Book
history can provide valuable insights in the
problems of changing media and its societal
impact.

4’ Contact Information

Dagnija.Baltina@Inb.lv, Pauls.Daija@Inb.lv

National Library of Latvia, Mikusalas iela 3, Riga LV1423 Latvia, www.Inb.lv/en, www.gramatai500.lv/en
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Olga Sozinova FUNDAMENTALIE UN LIETISKIE

Laimdota Kalnina

AEROBIOLOGIJAS PETIJUMI SABIEDRIBAS
VESELIBAI

Latvijas Universitate

5 <
levads Petijuma merkis

Aerobiologijas pétijumi ieklauj biologiskas izcelsmes  Aerobiologisko prognozu modelésanas pamata ir
mikroskopisko dalinu izpeti, kas pasivi tiek parnesti  fundamentalie biosferas-atmosferas  mijiedarbibas
gaisa plusmas, ieskaitot so dalinu ieklusanu gaisa procesi. Tiek veikta sareZgita procesu izpéte un iegutas
plusmas, parnesi un ietekmi uz cilveku un vidi. likumsakaribas tiek izmantotas prognozu veidosana,
Nozares attistibas galvenie iemesli ir saistiti ar: kas, savukart, tiek izmatotas  puteksnu alergijai
* sabiedribas veselibu - puteksnu un sporu alergijas  paklauto cilvéku bridinasanai caur, tiesi Sim nollkam

pieaugoso gadijumu skaitu visa pasaulé. Sobrid  izstradatu, mobilo lietotni PASYFO.
alergisko cilveku ipatsvars Eiropa sasniedz ap 25% . ; o
emperatura Véja plismas Relativais mitrums

ar tendenci paaugstinaties; Relativais mitrums Nokrispi
* lauksaimniecibu - séniSu sporu prognozi augu | craviiacljas speks

slimibu kontrolei un iespejamas razas prognoze.
Latvija aerobiologiskie peétijumi tika uzsakti 2003.
gada. leskaitot puteksnu/sporu monitoringu, analizi
un modelesanu, attista gan fundamentalo gan
lietiskos virzienus, iequldot sabiedribas veselibas
petijumos.

1.attels. Aerobiologijas un meteorologijas procesu mijiedarbibas shema

Av Rezultati un diskusija

Modelled ve observed normalized pollen concentration 2009

T
o

AQ, pollen fcst 7 -

CAMS ensemble
AQ, pollen fcst

g = &
T o kad G B
§ g S -
.g ‘x—l ? 41: : AQ, pollen fcst @ Europe regional |ﬂt&l’f3ﬂje ' . ~ h'l‘_tEl'fHCE
c [\ _ : =i symptom 0. O
E 2. o, : : 1. Sezonas sakums/beigas 2. lekisezonalas iZmainas files = models A = fics
P 2. attels Diennakts bérzu puteksnu koncentracijas AQ, pallen feit 2L |
] prognozesanas piemers 2009.gada Riga.
o personal symptom forecasts
B Y
>SYIVIPTOM
4 FORECASTING -
A 1 SYSTEM
= . -I. f K;;\ /I|| -J II
a. | FEET V¥
A Y e \/\v
”E.IJ;“H.L-.-’I{-!LJ H’nnn"m juais O ‘AL_“-—_-‘____. '-_:-.-i.iul
3 attdls . Modelu ansambla izmantoganas 4.attéls. Alergijas simptomu prognozesanas sistema sadarbiba ar Somijas
e e piemérs  olivkoku putekSnu  prognozes Meteorologijas institttu

precizitates uzlabosanai.

Augu ziedesana Latvija ilgst no februara lidz oktobra vidum. Visbiezak alergiju izraisa februari - marta ziedosie
alksnu un lazdas puteksni, aprili - maija ziedoso berzu puteksni, vasaras un rudens menesos - graudzalu un
lakstaugu puteksni.

Tika izstradati mehanismi, lai balstoties uz meteorologiskas prognozes datiem butu iespéjams aprekinat
aerobiologsikas sezonas pamata posmus: alergiju izraisoso augu ziedesanas sakumu, puteksnu koncentracijas
diennakts vertibas un sezonalo puteksnu integralu, proti, sezonalo puteksnu «krajumus.

44 Secinajumi

' = e e
. | | Visparajais alerdijas risks ! Visparéjais alergijas risks
Aerobiologisku merku sasniegsanai ir veiksmigi | | S i
izveidoti prognozesanas modeli. Dazi no Siem |
modeliem iestradati personalizetas  alergijas PASYFO N —p——
simptomu  prognozésanas sistéema PASYFO. & -
Sistema aktivi tiek izmantota Latvija un Lietuva un . g
Eiropas zinatniska projekta ietvaros lidz 2025.
gadam tiks atvérta ari citam Eiropas valstim. . - il - =

' 2 = * \ —7,

. = oy i . il
- . —

5.attéls. PASYFO lietotne personalizéto alergijas simptomu prognozésanai

<

< Kontaktinformacija

Geografijas un Zemes zinatnu fakultate; Jelgavasiela1, Riga, LV-1004, Latvia
Olga.Sozinova@lu.lv; Laimdota.Kalnina@lu.lv
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ced pIuripotént stem cell and organ-
on-a-chip platform for targeted therapies research

Vadims Parfejevs’, Karina Goluba', Kaspars Jékabsons', Karlis Pleiko'!, Roberts Rimsa?, Inna Inaskina’-,

] [ 1
! University of Latvia (UL), Riga, Latvia Una Riekstina
2 Institute of Solid-State Physics, University of Latvia, Riga, Latvia
3 Biomedical Research and Study Centre, Riga, Latvia

< L
Tn eroduction ‘4 Research Objective

« Development of personalized medicine requires new The current focus of our work is:
technologies to model diseases as closely as possible 1) patient-derived organoid model platforms to study

Developmént of an organaid, indu

to the human body. the role of cancer microenvironment in
* Organoids and induced pluripotent stem cells (IPSCs) tumorigenesis;

are used to create miniature organ simulations to study 2) zebrafish and microfluidic devices models as a

the molecular mechanisms of diseases and to find new drug screening platform.

drug targets. 3) iPSCs for the development of tailored therapies for
+ The organ-on-a-chip (OOC) platform hereditary neuromuscular diseases;

proggagss intthe human body even more closely, as
this technology allows to culture cells and organoids in The aim: development of preclinical model

3 flow similar to the bloodstream and platforms and infrastructure will facilitate cutting-
informpatiodes the multiple organs simultaneously. edge preclinical research at the UL
1 e 2 3
.23 - 20) Sphce

fibroblasts iPSC myoblasts

JJJJJ 3

Development of a platform for preclinical studies on antfi- [ Q1ha2a 1% mingy dlcle
1 ? P frequency (MAF) distribution

sense RNA therapeutic options for neuromuscular genetic Inashkina | Lace B. et al.
diseases caused by splicing defects 2022

We use primary and PSC-
derived pancreatic crganoids to
study the effects of PNS In
tumorigenesis and pancreatic

#5 [N}:_
#6 (N)|

moni | | [ ] | e .
#10(T1) | § i development
#10 (T2)
_ (-
;.:3;?;; S (S N [ | - | | PPs alone ©FS* Schwann cells
saae2 1 1 [ I 1 T [ > 0 1 1 1 Human pancreatic organoids
#11(N) Fig.A- organoid culture in plate hPSC-derived pancreatic progenitors (PP) in co-
D aseknormal et (o wick o). S Fig.B-organoid structure stained culture with PNS glia on porcine bladder matrix
1) = tumour medium 1 (-EGF, +Wnt3a,+A8 . - - : .
(T2) - tumour medium 2 (+£GF, -Wnt3a, -A83)  ivframe with fluorescent dye (in collaboration with Kleger lab Uni hospital
Targeted DNA-seq to validate tumour Ulm)

mples

Fig. A - microfluidic device
Fig. B- chip with kidney cell culture, connected to flow

] .
‘ C 0 n CI u s I 0 n S Multi-organ-on-chip model for personalized drug therapy

screening

The introduction of innovative technologies opens up opportunities for Latvian researchers and society to join

international networks, driving the development of personalized medicine and creating fertile ground for innovations
that will promote new drug discovery.

: Contact Information

Una Riekstina —University of Latvia, Faculty of Medicine, House of Science, Jelgavas street 3, LV-1004
E-mail: una.riekstina@Iu.lv

LATVIJAS UNIVERSITATES i :
CIETVIELU FIZIKAS INSTITOTS @ Latuijas Biomedicinas

petijumu un studiju centrs

biomedicinas pétijumi un izglitiba no geniem [idz cilvekam

LATVIJAS
UNIVERSITATE

INSTITUTE OF SOLID STATE PHYSICS
UNIVERSITY OF LATVIA

VPP-EM-FOTONIKA-2022/1-0001,
VPP_-EFM-BIOMEDICINA-2022{1-0001
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Digital Zenith
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Camera VESTA
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Inese Varna, Ansis Zarins, Augusts Rubans, Diana Haritonova, Janis Balodis, Gunars
Silabriedis, Katerina Morozova

University of Latvia, Institute of Geodesy and Geoinformatics

S
Purpose

v Instrument for direct measurements of vertical
deflection (VD) - difference between directions of
gravity field (plumb line) and normal to reference
ellipsoid, it characterises Earth’'s gravity field;

v’ Vertical deflection represents inclination of geoid
surface to reference ellipsoid surface;

v' Amplitude of vertical deflection is typically about
10 arcseconds, can reach arcminute in mountain

<4 Measurement method

v" Instrument consists of vertically oriented telescope,
equipped with sensitive tiltmeter, assembly can be
rotated around roughly vertical axis; accurate
leveling is done in each rotation position;

v" GNSS provides geocentric coordinates and time for
calculation of star positions relative to reference
ellipsoid’'s normal;

v Reference star observations provide position of

regions;

v’ Measurement accuracy about 0.1 arcseconds is
achieved in up to 1h session, it can be improved
using longer or repeated sessions.

instrument body relative to reference ellipsoid’s
normal;

v’ Tiltmeter readings provide position of instrument
body relative to plumb line;

v' Difference of these positions would make vertical
deflection, if all alignments and tiltmeter zero-points
would be accurate;

v In reality, a number of measurements in different
rotation positions must be performed to exclude
alignment and zero-point errors;

Implemented
v technologies

v' GNSS for fast & accurate geocentric coordinate

A

acquisition; v' Directions of plumb line and ellipsoid’s normal
v' CCD for fast & sensitive & computer-ready image describe conuses around rotation axis in rotating
acquisition; coordinate system of instrument body; their

v' Electronic tiltmeter for high sensitivity gravity field
direction determination;

v’ Reference star catalog for
reference system availability;

v' Compact on-board control computer.

difference also is a conus, width and phase of it

gives vertical deflection value.

accurate inertial

R p— n | |
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G
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Left: Digital zenith camera VESTA (VErtical by STArs);
middle: VD variations for different width of moving time window
(12 h observations): red - 18 minutes; blue - 36 minutes; black - 45 minutes; green - 90 minutes;
right: observation mode dialog window of ztcontrol software.

44 Publications

v’ Zarin§ A., Rubans A., Silabriedis G. (2016) Digital zenith camera of the University of Latvia, Geodesy and
Cartography, 42 (4), p. 129-135. 10.3846/20296991.2016.12684 34

v’ Zarin§ A., Rubans A., Silabriedis G. (2018) Performance analysis of Latvian zenith camera, Geodesy and
Cartography, 44 (1), p. 1-5. 10.3846/gac.2018.876

v' Morozova K., Jager R., Zarins A., Balodis J., Varna |., Silabriedis G. (2021) Evaluation of quasi-geoid model
based on astrogeodetic measurements: Case of Latvia, Journal of Applied Geodesy, 15 (4), p. 319 — 327.
10.1515/jag-2021-0030

v' Varna, |.; Willi, D.; Guillaume, S.; Albayrak, M.; Zarins, A.; Ozen, M. (2023) Comparative Measurements of
Astrogeodetic Deflection of the Vertical by Latvian and Swiss Digital Zenith Cameras, Remote Sensing, 15,
2166. https://doi.org/10.3390/rs15082166

4’ Contact Information

Dr.sc.ing Inese Varna, email: inese.varna@|u.lv

UNIVERSITY OF LATVIA

INSTITUTE OF
GEODESY AND
GEOINFORMATICS

This research has been supported by the European Regional Development

Fund activity “Post-doctoral Research Aid”, project
No.1.1.1.2/VIAA/4/20/666.
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Latvijas Kliniska personibas testa skalas «Ar alkohola lietosanu saistitas
problemas» kriterialas pamatotibas parbaude pacientu grupa ar F10.2.

Jelena Kolesnikova, Viktorija Perepjolkina, Kristine Martinsone, Ainars Stepens

Rigas Stradina universitate

<
levads

Pacientu grupai ar psihiskiem un uzvedibas
traucéjumiem psihoaktivo vielu lietosanas dél, lai
efektivi planotu arstésanu, ir svarigi novertét dazadus
psihiska stavokla, personibas un funkcionésanas
aspektus, un tam ir nepiecieSami uzticami
psihologiskas novertésanas instrumenti.

Latvijas Kliniskaja personibas testa (turpmak LKPT)
kopuma ir ieklautas 9 kliniskas skalas: Depresijas
simptomu skala (DP, k=21), Psihotisko traucéjumu
simptomu skala (PST, k=9), Posttraumatiska stresa
sindroma simptomu skala (PTSS, k=14), Somatisko
simptomu skala (SM, k=15), Generalizétas trauksmes
simptomu skala (GT, k=7), Socialas trauksmes
simptomu skala (ST, k=8), Panikas lekmju simptomu
skala (PA, k=5), Ar alkohola lietoSanu saistito
problemu skala (ALCO, k=12), Ar narkotiku lietoSanu
saistito problemu skala (NARKO, k=4). Uz katru testa
apgalvojumu ir iespéjamas atbildes 4 punktu skala (no
0 - «nepiekritu» lidz 3 - «piekritu»).

.-"-
& \
r
2 i

Pétijuma piedalijas 197 respondenti (kliniska grupa),

no kuras tika izveidotas divas apaksgrupas:

* 1. grupa: pacienti ar F10.0-F10.8 diagnozém (N =
41, vecums M = 37,44, SD = 1,39, sievietes - 39%);

* 2. grupa: pacienti ar FOO-F99 diaghozém, iznemot
F10.0-F10.8 (N = 156, vecums M = 42,40, SD = 1,69,
sievietes - 68,6%).

Daliba pétijuma bija brivpratiga un anonima, visi
dalibnieki sniedza informeto piekrisanu. Visi pacienti
aizpildija LKPT un demografisko datu anketu. Par
pétljuma veiksanu tika sanemta RSU Etikas komitejas
atlauja.

Lai parbauditu LKPT ALCO skalas kriterialo pamatotibu,
tika analizéts, cik daudziem pacientiem katra no
izdalitajam grupam LKPT ALCO skalas vertibas
parsniedz divu standartnovirzu robezu (T balle > 70)
(sk. 1. att.) un tika salidzinati abu grupu vidéjie raditaji
LKPT kliniskajas skalas (sk. 2.att.).

14 Secinajumi

legutie rezultati apstiprina LKPT ALCO skalas kriterialo
pamatotibu un apliecina, ka LKPT var but noderigs
instruments veselibas aprupé stradajosiem
psihologiem, lai uzticami diferencetu individus ar
kliniski nozimigam alkohola atkaribas problemam.

< Kontaktinformacija

<
<.

¥ Rezultati un diskusija

etjjuma merkis

ST pétijuma mérkis bija parbaudit LKPT skalas ,Ar
alkohola lietoSanu saistitas problemas” (ALCO)
kriterialo pamatotibu pacientu grupa ar diagnozi F10.2
(hronisks alkoholisms).

ALCO skalas rezultatu interpretacija:

Augsti raditaji (T>70) norada uz ar alkohola lietoSanu
saistitam probléemam.

= alkohols biezi tiek lietots parmerigi (liela daudzuma
un/vai vairakas dienas péc kartas);

= jr spéciga tieksme péc alkohola un grutibas pasam
kontrolet ta lietosanu, par spiti izpratnei par
lietoSanas kaitigajam sekam;

= prieksroka alkohola lietosanai citu nodarbju un
pienakumu vieta;

= jzteikta nepieciesamiba péc lielaka alkohola
daudzuma, lai sasniegtu reibumu vai vélamo efektu
(tolerances pieaugums);

= jr raksturigs alkohola abstinences sindroms.

LKPT ALCO skala

2. grupa

1. grupa

0% 20% 40% 60% 80% 100%
m>/0T m<70T

1. attéls. Respondentu sadaljums virs un zem kritiskas robezas.

LKPT kliniskas skalas

100.00
90.00
g
Q
= 90.00
£
I—_‘ 70.00
)
T 60.00
N
.E 50.00
= 40.00
(48]
w  30.00
L
% 20.00
= 10.00
0.00
DP PST PTSS SM A PA 5T NARCO ALCO
M 1. grupa 6d.07 59.44 b6.14 56.90 6d.65 61.51 56.55 6/.00 97.04
W grupa G788 F2.52 bh. /8 64.17 63.29 66.30 H1.66 b2 .bd 5728

2. attéels. LKPT klinisko skalu vidéjie raditaji.

Rigas Stradina universitate, e-pasts: jelena.kolesnikova@rsu, viktorija.perepjolkina@rsu.lv
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Professor Anda Rozukalne, Media studies and communication science in the

associated professor llva Skulte, ecosystem of a mediatized society. A meta-study of

asistant professor Alnis Stakle research issues, methods and scientific quality
Riga Stradins (2000 - 2020).

University, Latvia
-

Introduction

p>

Research Objective

The main objective of Horizon2020 project Using meta-analysis approach the main aim of

MEDIADELCOM is to provide policy makers, this study is to access the scientific publications
educators, media critical bodies and dedicated to the development of journalism and

institutions, media experts and journalists media in Latvia during the twenty years from
with a tool for assessing risks and 2000 to 2020 to present conclusions about the

opportunities @ (ROs) for  deliberative research basis that could affect the state of
communication that emerge in the media deliberative communication.

landscapes Europe wide and in individual

The task is vital as the only way of developing

free and transparent public debate for the i 1

sake of democracy is communication via mass ' d c ! COm

Therefore, it is important to diagnose the

contexts within which ROs appear, and to
define indicators for identifying these ROs.

countries.
media - the traditional and new media. F|nd|ng risks and Opportunities for media

n delil

A

v Results & Discussion

The analysis of the bibliographic data (317 scientific publications) shows that media and
journalism landscape in Latvia has been studied in a fragmented manner. The quality of
media studies and communication research in Latvia is low. Due to lack of resources, the
number of studies is limited, and scale of internationally referenced publications is small,
studies cover a limited range of media and journalism problems.

44 Conclusions

The risks for deliberative communication are related to the gaps in knowledge and lack of impact
of the research on both media policy and public. This is a result of low level of research, small
number of experts, sporadic and non-continuity of data, lack of original and creative approaches in
the research field, weak international networking, and exchange. The recent developments in the
field (more structured science funding system, requirements for scientific publications, young
doctors in the field) are indicating the opportunities to diminish risks. However, this is not possible
without strengthening research in the areas of media regulation, media economy and management,
journalism. Latvian media researchers, if possible, follow the current trends in research, but are
unable to make an in-depth contribution to the development of communication and media theories.

<’ Contact Information

Anda.Rozukalne@rsu.lv; llva.Skulte@rsu.lv, Alnis.Stakle@rsu.lv
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Photonics-assisted mm-wave radio-over-fiber systems for 5G and B5G networks

Armands Ostrovskis®, Kristaps Rubuls, Toms Salgals, Oskars Ozolins, Sandis Spolitis and
Vjaceslavs Bobrovs

Riga Technical University, Institute of Telecommunications

S <
’Introduction 4 Research Objective

The number of network devices is soaring due to The main objective of this research is development of
the development of new technologies such as energy efficient Ka-band mm-wave transmission
4K/8K video streaming, virtual reality, and the system for RF signal delivery through optical fiber for
Internet of Things. It is estimated that mobile 5G and B5G networks. In this research focus lies on
traffic will reach 288 EB per month in 2027 ARoF transmission system performance investigation
compared to 65 EB in 2021. Fifth generation (5G) for 2.5 Gbit/s mm-wave signal delivery at frequencies
and beyond 5G (B5G) mobile communications allocated for 5G worldwide. Additionally, system
networks will utilize fiber optical infrastructure to performance improvement by compensation of
provide low latency and high data rate services to components distortions and nonlinearities using
accommodate rising demand. The Institute of channel pre-equalization is explored.
Telecommunications is developing and testing |

mm-wave Analog Radio-over-Fiber (ARoF) - rrre —

systems for 5G and B5G networks. Ka-band B=  055GH: 37 e 42GH: somcn  Bieasseon T o

(26.5 — 40 GHz) mm-wave radio frequency (RF)  B*0  sss37cm 338 Gt I

signal is transmitted directly over fiber, removing el 5964GH: 5275 GHz

the necessity for up-conversion equipment in the El ey 4esgtt 2425275 GHz 37-425GHz

radio unit at the base station, and significantly 9 == -

redu Cin g d epl Oym ent COSt. @ 3.641GHz 4549 GHz49 GHz 26.6-27 GHz 27-295 GHz 39-43.5 GHz
3.4-3.7 GHz 24.25-275 GHz 39 GHz

AL Results & Di |
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 We demonstrate photonics-assisted mm-wave radio-over-fiber system for 5G and B5G networks and
evaluate system performance enhancements by compensations on components distortions and
nonlinearities.

 From the graphs depicted above, we can clearly see that channel pre-equalization gives a substantial
performance increase for 28 GHz and 33 GHz mm-wave ARoF system, however, enhancement is not
substantial for 26.5 GHz and 40 GHz due to higher distortions in these frequencies.

* As one can see from the eye-diagrams below, pre-equalization is an effective way to remove distortions
from electrical and optical components at the cost of reduced signal amplitude in the receiver.

44 Conclusions

Our research proves that ARoF mm-wave &£
system is viable alternative to conventional RF £
transmission systems, especially considering &
higher fiber utilization efficiency, that is 2 p——— Dt i i
; i ; = -240ps T&ﬁ; 240 ps -240 ps Ti:?n ps 740ps  -240ps _I_{_] ps 240 ps -240 ps ) ps 240 ps
important in the case of leased fiber o o .
infrastructure. O 1 o e v —remy
- - - Hensa 3;:335 int
Funding - This research has been supported by & s e SSsm . § 553
European Social Fund within the project No gmoﬁ T —
8.2.2.0/20/1/008 L sy
Time Time
(ps) (ps)

4’ Contact Information

Armands Ostrovskis {armands.ostrovskis@rtu.lv}

RIGA TECHNICAL Faculty of Electronics
UNIVERSITY and Telecommunications
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Sustainable Team Management in
Educational Institution
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>

Mg.paed., Mg.IBM. Anna Kvelde
Dr.paed., prof. Indra Odina

University of Latvia

<
>Introduction

International Commission on the Futures of
Education (2021) highlights the importance of
sustainability for future education, especially in
the field of education management, which
includes teamwork, collaboration and culture of
organization. The Sustainable Development
Goals (SDGs) defined by the United Nations (UN)
recognize quality education (SDG4) as an integral
element of sustainable development (United
Nations General Assembly, 2015). Also,
Educational Development Guidelines 2021-2027
set the goal No. 4 Sustainable and Effective  Research sample n=107
Management of Education System and * Primary schools 23
Resources. The quality education consists of four * Secondary schools 66
criteria such as goal-orientation, qualitative | -_Stategymnasrumsm
. . . . . nterviews n=12

education, Iinclusive environment, and education . Primary schools 4
management (lzglitibas likums/ [Education Law], +  Secondary schools 4
1998, updated 2021). » State gymnasiums 4

<
< The Aim of Research

Is to explore what constitutes the sustainable team
management of educational institutions in Latvia.
Research method: grounded theory

Data collection methods:

* Interviews with school administration and
teachers on the state of the art of sustainable
team management in educational institutions
(n=12 principals, n=12 teachers)

+ Content analysis of homepages of educational
institutions according to SD inicatives in Latvia
(n=107)

17%

62%

®m Primary school Secondary school

State gymnasium

A & Results & Discussion

» Achieve corporate goals, progress in a
timely manner, cultivate sustainable ethics
and culture in which collaboration,
admiration, and teamwork are valued.

« The school as a is systematically oriented towards SD

 The certification according to a formal quality label such
as, “UNESCO Project School” or the European “Eco-
Management and Audit Scheme” (EMAS), or Eco-school

STAGE 5:
Sustainable team

STAGE 3: PROFILE

 The main functions: developing plans,

policies, and procedures; setting up goals
and objectives; enforcing rules and
regulations, etc.

s
i
2

~_ STAGE 4:
Effective team

« Refers to small organisations which due to a
small humber of persons are considered as
one group or whole.

« Management in accordance to the

teaching concepts and projects

criteria of sustainability

« Sustainability integrated into teaching and school life
» The teaching staff is involved in the development of

» The school has started a process to reflect on and to

consider SD

« SD topics are taught in lessons, interdisciplinary
cooperation has started

« Leadership and management orientate towards
sustainability

STAGE 2:
Administration
team

« The combination of skills, experience, and
judgement allows it to outperform a group of
individuals

« Little or no significant activities in the school with regard to
SD

 Individual teachers may take up SD topics in lessons

 No shared commitment to sustainability within the school
and no systematic steering of SD

. STAGE 0:
» A group of people who are interdependent Sustainability is

in terms of information, resources,

STAGE 1: Team

not (yet) an Issue

knowledge, and skills and seek to combine
their efforts to achieve a common goal

There are several stages for the team to reach the status of a sustainable team in an educational institution
starting from a small group of people working together and sharing common interests, leading to the formal
team of people — administration team (43 out of 107 educational institution), followed by collective
team (37 out of 107 educational institution) referring to small organizations sometimes referred as family
team, next stage effective team (19 out of 107 educational institution) demonstrating high level
teamwork and finally sustainable team (8 out of 107 educational institution) working cross-
departmentally and centred on adding value to educational institution.

44 Conclusions

» The institutions minimally implement the sustainable
development initiatives in the education management process
of the educational institution, only environmental pillar
initiatives are implemented.

» Majority of the interviewed principals indicate that
“administration teams do not understand how to develop

STAGE 3: PROFILE

STAGE 2: SYSTEM "B

and maintain sustainable team management’, also, STAGE 1: PROJECTS
educational institutions lack “an appropriate environment for
the long-term development of their team and organisation”. STAGE 0:SUSTAINABILITY IS |

» The indicative criteria of a sustainable team management in NOT AN ISSUE | | ﬂ

an educational institution needs to be defined at the national
level.

4’ Contact Information

Anna Kvelde email: anna.kvelde@agmail.com
Indra Odina email: indra.odina@Ilu.lv

® Primary school = Secondary school = State gymnasium
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Sigma-1 receptors (Sig1R) ir ligandu reguléts
caperonu proteins, kas atrodams slUnas kodola
membrana, endoplazmatiskaja retikuluma un ar
mitohondrijiem saistitaja membrana. Atskiriba no
daudziem transmembranu receptoriem, Sig1R ir
evolucionari izoléta receptoru klase bez
sekvences homologijas ar zinamiem Zziditaju

Ir

amiotrofas

<
“ patijuma mérkis

noskaidrot
dzimumu

Sig1R
pelu

ST pétijuma mérkis bija
fiziologisko lomu abu
sirdsdarbibas regulacija.

Mérka sasniegSanai izmantojam neizmainita géna
(WT) un Sig1R izgriezta gena (S1R”) pelu tévinus
un matites. Veicam ehokardiografiju, lai noskaidrotu

sirds funkcionalo un anatomisko raditajus izmainas.
Ka art veicam glikozes tolerances testu un

proteiniem. Sig1R mutacijas
lateralas sklerozes un distalas iedzimtas motoras

neiropatijas célonis. Ir pieradijumi, ka Sig1R monitoréjam dzivnieku svaru.
aktivizésSana ir aizsargajosSa dazadas
saslimsanas, tostarp Alcheimera, Parkinsona
slimibu, depresijas, amnézijas un Iinsulta

gadijuma. ArT mdsu pétijumi paradija, ka Sig1R
pozitiva allosteriskd modulacija ir veids, ka
uzlabot izzinu un aizsargat pret krampjiem. Tomer
Sig1R atrodas ari periféeros organos, pieméram,
sirdi, aknas un nierés, kur tas ir ieverojami
mazak pétits.
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Kreisd kambara funkcija tika novértéta 12 un 20 nedélas vecam WT un S1R” pelu téviniem un matitem,
izmantojot ehokardiografiju. Ehokardiografisko datu analizé atklajam, ka S1R” pelu téviniem bija statistiski
nozimigi zemaka izsviedes frakcija un zemaka sirds kreisa kambara frakcionala saisinasanas, salidzinot ar
WT pelém. Papildus novérojam, ka kermena svars bija ticami lielaks no 4 — 6 nedélai. Savukart audu jutiba
pret insulinu glikozes tolerances testa nebija izmainita (20 nedélu vecuma), salidzinot ar WT pelém. S1R”
pelu matitém nenovéroja atskiribu starp kreisa kambara anatomiskajiem un funkcionalajiem parametriem,

svaru un audu jutibu pret insulinu.
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Més pirmo reizi paradam, ka Sig1R {enétiska
iInaktivacija noved pie zemakas pelu tévinu kreisa
kambara izsviedes frakcijas un frakcionalas
salsinasanas. Sis atklajums liecina, ka Sig1R var
klut par terapeitisku merki sirds mazspeéjas
profilaksei un/vai no dzimuma atkarigai arstésanai.
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Dr.med. Liga Zvejniece, liga@farm.osi.lv
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Research Based Approach in Improving Physics Education in Latvia

Guntars Kitenbergs, Girts Barinovs, Janis Cimurs, llva Cinite, Ludmila Belogrudova, Girts Zageris,
Jelena Kosmaca, Linards Goldsteins, Tija Sile, Inese Dudareva, Vjaceslavs Kascejevs

University of Latvia, Department of Physics

D

‘4 Evidence Based teaching and

Introduction learning in University Physics
How to teach physics? How to do it in as qualitative Our lecturers integrate elements of student-centred
way as possible? Research helps to answer these approaches into university physics courses. The_findings
questions. A transformation in teaching approaches demonstrate il enhanced  comprehension  of
is ongoing and many good examples can be found. fundamental physics concepts among students [3].
Here we share some of our own examples. We Proficiency in these foundational concepts is crucial for
encourage you to reflect on your own teaching the successful mastery of specialized physics courses
approaches. and the subsequent growth of aspiring researchers.
A La boratory works How to assess the development of

v student comprehension

Please refer to the diagram located on

Interactive H5P videos for pre-lab activities

the right-hand side — Taschuakigia
We explore using EdTech tools to facilitate active . .
: i : Prior to commendcing the course,
learning of physics concepts and experimental setup -

prior to hands-on measurements at the practicum. diagnose their understanding of physics
concepts. The lecturer employs active
learning techniques and adopts a
flipped classroom approach during
lectures. The collected data indicates

Do we get

Mo

that groups utilizing student-centred improvement -, No
as expected in
methodologies and active learning ik
Did we do all
strategies demonstrate notably superior asexpectedin S

Yes literature?

performance in post-tests assessing
their comprehension of physics

Propose this teaching
method to similar
courses

principles.
L Ena
/70
Interactive H5P video for the Bending experiment. The timeline is
enriched with hyperlinks, navigation controls and quiz questions. o B
X |
The scores of the practical class exit tests suggest = v ¢
. y . . . . 50
that learning physics with interactive H5P video = | e
can be as efficient as traditional lecturing [1]. > o | |Learming .
Student feedback = ¢
e “/found the reference video/audio material very helpful. > D S _ _
You can find out which areas need improvement. and you : /1 il
can revise several times if you don’t understand at first.” &y ® ¢ \ 2R
e “/liked doing lab work in a free way, that is, going through it lecture N ’ |
at my own pace. The use of video did not cause any 10
technical problems.” |
e High agreement that H5P video can be useful as an 0.
individual task to prepare for the lecture and to S
. . . . 0
visualize experiments in laboratory works. Pretest, %
e Low agreement that video can replace the lecturer.
‘4 Highschool physics > Conclusions
The insights developed in physics education are also Our research examples demonstrate that applying
implemented via creating lesson plans for the physics education research findings is very important
renewed highschool physics curriculum (Fizika I) and has a direct impact on quality improvement.
in Latvia. The Department of Physics spearheads the However, implementation is often a complex process,
project, providing the framework: where the impact is determined not only by the
e People. A diverse team of experienced relevance of the discovery, but also by support,
teachers crafts the lesson plans for the engagement and other elements of change
curriculum; management_
e Communication. The user base (ie. other
teachers) reqularly check the materials and Find the references E' E
prOVide UserI fe(EdbaCk II’\ SemlnaI’S, SC|ent|f|C and more informatlon -
review is also done by the faculty; on fmof.lu.lv: !

e Feedback. Upon improving, another round of
reviews is done, and the completed materials
are published digitally.

Experience proves: the conceptual approach to
lesson planning is important, but communication Contact info: University of Latvia, House of Science,

with the end user during creation is just as key [2]. 5th floor; Jelgavas street 3, Riga, Latvia; fizika@lu.lv

! UNIVERSITY OF LATVIA

FACULTY OF PHYSICS,
MATHEMATICS
AND OPTOMETRY

| Department of Physics
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Search for disease-specific genetic markers originated from the Vitamin D Binding Protein

Gene Polymorphisms in the multiple sclerosis cohort in the Latvian population.

egors Paramonovs’, Samanta Plavina’, llva Trapina', Elina Leonova', Nikolajs Sjakste?, Natalia Paramonova’

LGenomics and Bioinformatics, Institute of Biology of the University of Latvia, LV 1004, Riga, Latvia.

‘Faculty of Medicine, University of Latvia, Riga, Latvia.

Normal Nerve ~ Multiple Sclerosis

§ Introduction

Multiple sclerosis (MS) is an autoimmune inflammatory disease, that involves an immune-

—4 mediated process in which an abnormal response of the body’s immune system is directed against the

A MMUNE SYSTEW B camanemoussisen ) CeNtral nervous system (CNS: brain, spinal cord, and optic nerves). Damage to CNS areas may produce

" 'ﬁﬁ various neurological symptoms that will vary among people with MS in different disease courses (types)

mi;.:! hw.%mim | /.,;;.MT:"?:“ ~ and.severity. MS’s cause is uernown, but it is believed to in.volve qenetic susFeptibiIity, abnormalities in

o mm:@ Ty e the immune system, and environmental factors that combine to trigger the disease.

. . . ./ [\ T . Vitamin D is a nutrient and hormone. Epidemiological studies demonstrated that low vitamin D

£ 18 [ ] N ~— is correlated with a higher incidence of autoimmune diseases, including MS. Active vitamin D

€D 1 suppresses Th1 inflammatory immune response by inhibiting [L-2 and IFN-y production, the main
e ~  cytokines Th cell subset produces.

Vitamin D acts through binding to a specific Vitamin D Binding Protein (coding by GC
(also known as VDBP) gene) which is involved in vitamin D transport as the main carrier
of active metabolites of vitamin D (85-90%) and storage. Mutations in the VDBP (GC) gene

have been studied as a potential risk factor for multiple sclerosis. These results need further
investigation by genotyping in a case/control study.

oD P dme e | The three common GC variants, described
e e m——— Genotype  Phenotype _ BindingAfimity _Frees @S GCTf, Gc1s and Gc2 are determined by
Vitamin D Binding Protein is encoded = 1s7041-T (Asp) caraf  Hen | tow | two SNPs. Combinations of these SNPs
by the GCgene located in chromosome ———-——— - A 35,,5453““,,,, ﬂ%iclf‘ St ' | give rise to six DBP isotypes (Gcif-1f, Geif-
4, position 13.3 (4q13.3), and has 55,136 bp G i S—— — 1s, Geif-2, Geis-1s, Geis-2, Ge2-2).
size. VDBP gene consists of 13 exons. G R —T Gcls The three most common alleles—Gc1f, Gcis,
Exon 13 contains SNPs: rs7041 G/T T A *Eosmem P | oo and Gc2-differ in their affinity with the
(p.Asp432GIu)  and  rs4588  C/A \ o e ';-§‘~Gc2*.’r( — vitamin D metabolites and have been
(p.Thr436Lys). S SrsasegA(lys) G ohe | 622 5, | wgn | variably associated with a number of

V.. Braithwaite et al. / Bone 74 (2015) 166-170 C|inica| Conditions_
(Bikle et al., 2019; d0i:10.3389/fend0.2019.00317)

44 Research Objective

Aim of the study: to identify the potential association of GCgene polymorphisms with Multiple sclerosis in
the Latvian population.

- -
The case/control group: 296 patients with MS and 253 individuals SNPs were genotyped by restriction enzyme site polymorphism: rs7041
without MS and any other autoimmune and chronic disease/condition;  with Haelll (BsuRI) > GG|CC, and rs4588 with Styl (Eco130l) > C| CWWGG, on
(70,71% women in MS and 58,60% - in control group; 188 with MS association.

relapsing-remitting MS (RRMS) and 108 with secondary progressive MS  Statistical analysis was performed with SPSS.25 Statistical Package.
(SPMS).

Results — One loci genotype association

Av Results & Discussion o -

MS (296)
. > m MS (296) P=5.18 x10* .
P=1,01x10 i . Control (253)

60,00 60,00

Results — One loci alleles association

0D, = 1.5011,02-2.19]

® 50,00 R 3000 52,17
rs/041 rs4588 E} 40,00 S 4000
o = 1,52 [1,08 - 2,15] ¥,
u MS (296) & NS (296) % 30.00 = 0,40 [0,21 - 0,76] % 30.00 35,97
Control (253) Contro 1(253) o on, = 0,39[0,24 - 0,64]
P =525x10" P =500 x10+ B 9 == 20,00 oD = 0.5 10.40.-0.9¢
0 0D = 0,70 [0,54 - 0,90] S0 oD = uf,:{::];all“uau 2N iy 0Dy e :
- 60.00 o 70,00 10.00 10,00 11,86
f_‘ 0.00 S _;-; 60,00 fia 0.00 -
E 40,00 E 40 CC CA AA
g 30,00 g PO Genotype Genotype
= & 30,00
The h t t ith lleles, including TT (rs7041) and AA (rs4588)
s s e homozygote genotypes with rare alleles, including rs7041) an rs4588),
0,00 0,00 have been identified as clinical protective factors in MS.
Allele Allele The homozygote genotypes with risk alleles included: GG (rs7041) and CC (rs4588)

were found to be risk factors for MS.

Statistical analysis revealed a significant association with MS for both R | T loci d haol =i e
studied loci of the GC gene: the common alleles are the risk alleles for MS - esults — Two loci genOtype an ap Otype associations

rs7041 allele G (OD = 1.43) and rs4588 allele C (OD = 1.53). Genotvpes Haplotvpes
P =538 x10- oot oDy 1 T2 X107 i
< < ° 45.00 Oy, I,H‘rﬁ [1.2 60.00
Conclusions . o o r—
:::' :’1:".*-‘- o £ 4000 i |
& =
. : 5 B o S 30,00 0D, = 052 0.3 074 4,78
VDBP gene (GC) polymorphisms may contribute to the risk of £ 20 an :::“1.;:.1', o S o 0D, = 063 (045~ 0.59)
multiple sclerosis in the Latvian population; we plan to analyze 1000 l \ H7K_u = oo 16.80 I
the interaction of these polymorphisms with the MS clinical f,ji:: L l BYRIRE . [V
> o o . - o l('\ GGOC | TTICA {Il{l‘. TTi TTiCC {((\tl‘h\({!\\ G/IC TC G/ T/
characteristics and vitamin D levels in future studies. acte/] ceui ot ol ey el 6l o GCls|  GCIf  GClrear GO
Biomarkers that could predict disease progression, response to Gemotype re7048/rsdi88 (GC protetn) Haplotype rs7048/rs4588 (GC protein)

treatment, and risk of side effects would be useful for the Two-locus risk genotype GG-CC and G-C risk haplotype with common alleles included

personalized treatment of MS patients. confirm the previously shown associations: as protective against the disease, we can
conform TT-CA and GG-CA genotypes and two loci haplotypes with A in rs4588.

L
," Contact Information: Jegors Paramonovs, e-mail: : jegors.paramonovs@!lu.ly O bt | N Aﬁ. ‘- et

The study was funded by UL project No.1.1.1.2/VIAA/4/20/718”, and ERDF project 1.1.1.1/16/A/016. IEGULDIIUMS TAVA NAKOTNE
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Space object optical trhacking system of the UL Academic Centre

Diana Haritonova

University of Latvia
Institute of Geodesy and Geoinformatics (GGl)

9

<
Introduction 4 Research Objective

The Institute of Geodesy and Geoinformatics of The research aims to assess the efficiency of the
the University of Latvia is focused on positional OTS to perform positional observations of satellites,
astrometric observations by the optical tracking space debris and near-Earth objects (NEOs).
system (OTS) developed there along with a Observations of these objects are important for
software package. The system is eventually Space Situation Awareness (SSA) purposes, as well
intended for both positional astrometric and laser as they have value in popular science and education
ranging observations. It has original optical process.
scheme and is reconfigurable.

The OTS is located on the roof of the House of

Science in the UL Academic Centre in Riga.

The methodology is in progress for observations

of different space objects: satellites, space debris

and near-Earth objects (NEOs).

The preparation of OTS and research are carried

out within a post-doctoral project.

No: 1.1.1.2/VIAA/4/20/619.

The valuable support was given by MikroTik and

UL Foundation in procurement of critical parts.

A & Results & Discussion

Star tracking mode -z Static mode

app.RA-209.97 DC=7.80

3 May 2022 7 May 2023

Stack of 15 frames with geostationary satellites: Observation of geostationary satellite in static
2-s (shorter) and 5-s (longer trails) exposures. mode at different exposures: 0.5 s, 1 s and 2 s.

The positional observations of stars ensure the visual magnitude of about 15™ at 1-second exposure
applying both tracking and static modes. The limit of magnitude achieved in star tracking mode reaches a
value of 18™. Applying the method of frame stacking, it is 20™. Observations of stars ensure the position
accuracy up to about 0.4 arc seconds in tracking mode for the sky area close to zenith. For geostationary
satellites the limit is about 17™, with accuracy up to 1 arc second. Application of the mount error model has
ensured the positioning accuracy of about 1 arc minute, it is expected to improve it up to 5-10 arc seconds.

44 Conclusions

The system Is adequate for effective use in
positional observations of objects in geostationary
orbit and in lower orbits, as well as it can be used in
searching the relatively bright NEOs.

New and more advanced CCD matrix (it will ensure
a field of view of 0.5°%0.5°), which is purchased, will
significantly increase the efficiency of observations
allowing to obtain images of objects with lower
brightness.

4’ Contact Information

Senior researcher D.Haritonova | diana.haritonova@Iu.lv | Institute of Geodesy and Geoinformatics
University of Latvia, Jelgavas Street 3, Riga, LV-1004, Latvia 1—1
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Towards understanding the role of the molecular clock in
thrombogenesis and fibrinolysis

Paula A. Klavina, Frances K. Nally, Aisling M. Rehill, Roger }.S. Preston, Annie M. Curtis

School of Pharmacy and Biomolecular Sciences, RCSI University of Medicine and Health
Science, Dublin, Ireland

<
Introduction

Cardiovascular disease (CVD) incidence is higher
in the morning compared to the evening and
individuals working night shifts are at higher risk
of CVD. Additionally, mice with abolished
circadian rhythms through knockout of the core
circadian transcription factor Bmal1 show a pro-
coagulant phenotype. When activated, myeloid
cells upregulate tissue factor (TF, gene F3)
expression and activity. This is the primary
trigger of the coagulation cascade allowing
myeloid cells to contribute to clot formation.
Plasminogen activator inhibitor-1 and -2 (PAlI-1,
gene Serpiner, PAl-2, gene Serpinb2) is an
inhibitor of clot breakdown (fibrinolysis) and is
secreted by activated myeloid cells. Levels of this
protein also fluctuate in human plasma
throughout the 24 hour day.

Av Results & Discussion

Tissue factor

p>

Research Objective

The aim of this study is to establish an experimental
platform to shed light on the impacts of a
dysrequlated body clock on dysregulated blood
clotting events. The molecular clock will be studied
by two approaches - deficiency in the core molecular
clock protein Bmalt and treatment with a
pharmaceutical clock modulating compound
SR9009. Analysis of gene expression and functional
assays for clot formation and breakdown will be
used.
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(A) Pro-coagulant genes encoding tissue factor and factor 10, and anti-fibrinolytic gene PAI-2 was up-
regulated in Bmal7deficient (KO) macrophages activated with 100 ng/mL LPS compared to activated wild-
type (WT) macrophages. This indicates that KO macrophages may be more likely to induce blood clotting
and inhibit clot breakdown, and demonstrates an involvement of the molecular clock in this process.

(B) Macrophages pre-treated with 10uM SR9009 overnight, followed by activation with 100 ng/mL LPS had
blunted expression of PAl-1 and PAI-2. When analysed by a plasmin generation assay to measure the ability
of macrophages to breakdown clots, SR9009 treatment before LPS activation could return plasmin
generation to the non-activated level. This provides a novel application for clock modulating

pharmaceutical compounds.

‘4 Conclusions

Activated macrophages with no rhythmicity
express more pro-coagulant and anti-fibrinolytic
proteins. Modulating the molecular clock of
activated macrophages with SR9009 returns clot
breakdown potential to a non-activated level.
This indicates a role for circadian rhythms in
blood clot formation and breakdown, and novel
therapeutic potential of clock modulating

compounds in regulating clotting.

<

» .. Contact Information

Email: paulaklavina2i@rcsi.com

IRISH RESEARCH COUNCIL
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Community of bees in June-flowering crops in Latvia

Janis Gailis, Niks Ozols, Nameda Karklina, Zane Gita Grase

Institute of Plant Protection Research 'Agrihorts’
Latvia University of Life Sciences and Technologies

. <
’Introduction 4 Research Objective

Bees (Hymenoptera: Anthophila) are essential  The objective of our studies was to detect the fauna
pollinators of various plants, including crops, but  and diversity of bee species in various flowering
this group of insects has been relatively little  crops. This report presents the results of our

studied in Latvia. Since 2019, studies of bee research obtained in June-flowering agrocenoses in
species communities in agrocenoses had been 2020-2022.

started.

Study sites:
. — Faba bean fields in 2020

@ - Spring rapeseed fields in 2020
— Faba bean fields in 2021

O — White clover field in 2021 and 2022
— Faba bean fields in 2022

() — Raspberry field in 2022

O — Spring rapeseed fields in 2022

4.58%, Andrena spp. (18
species)

Av ReSUItS & DiSCUSSion 5.10%, The other 36 species

N 13.41%, Bombus
)\ [Spp. (22 species)

In total, 101 species were observed:

= Andrenidae — 18 species;

= Apidae — 28 species;

= Colletidae — 10 species;

= Halictidae — 28 species;

= Megachilidae — 15 species;
= Melittidae — 2 species.

28.33%, Halictus +|
Lasioglossum (24
species)

48.59%, Apis mellifera

After summarizing all data, the European honeybee (Apis mellifera) dominated in the species
composition; the proportion of its individuals was 48.59%. The proportion of individuals exceeded 1% for
another 12 species. Among them were two Andrena, three Bombus, one Halictus and six Lasioglossum
species.

In most of the studied agrocenoses, the observed number of bee species and the species diversity
index fluctuated significantly from day to day.

20 + ® Fb — Faba bean
< = 18 + R — Raspberry
4 Conclusions 6 L Wo— Whils clover

Sr — Spring rapeseed

it
o
i
®

« June-flowering field crops were visited by
circa 1/3 of all bee species known in
Latvia; the European honeybee
noticeably dominated over wild bee
species.

« Observed bee species richness and
diversity fluctuated significantly between
days; this phenomenon has no
explanation yet, so it should be further Fb1 R Fb2  We  Fb3  Srf Sr2

studied. Crop fields studied in 2022

4’ Contact Information
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Autofluorescence features as an indicator
for skin cancer post-operative scar evaluation

*University of Latvia / ASemmelweis University, Hungary

e
Introduction

Skin cancer is the most commonly diagnosed
type of cancer in the United States.[1]

Among skin cancers, malignant melanoma (MM)
Is the most aggressive and lethal type of tumor
that Is caused by the uncontrolled growth of
melanocyte cells in the skin. The incidence of MM
has been increasing in recent decades, creating
great challenges for healthcare system.
Post-operative MM observation protocol requires
regular patient check-ups.[2]

Autofluorescence (AF) screening device,

‘4 Research Objective

This portable skin screening device could help
dermatologists make the clinical decisions during
post-operative patient evaluation.

Patient measurement setup is shown in Fig.1. (on the
left) and an example (on the right) how the AF
images (illuminated at 405nm) of the post-operative
scars look when placed on top of the clinical colored
Image. The black single-use stickers placed on the
skin are for image stabilization purposes.

Criginal image

developed at University of Latvia, could be a
visual, quantitative and qualitative indicator
for dermatologist to evaluate the patient’s scar
during the healing and in dynamic observation.

AF ratio (Fig.2) is then calculated as lesion pixel
values vs. healthy surrounding skin pixel values,
using the automatic algorithm (Otsu-multi level
thresholding) and manual algorithm (pixel values
selected by user).

A £ Results & Discussion
— Y -
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In Fig.3. there is data from 10 MM patients (8 male, 2 female; ages: 56.313.4 years;

Breslow thickness 0.82+0.53 mm) who were imaged at Semmelweis University from December'21 till
October'22. In follow-up 7 patients were imaged: 2 had healthy healing scar, 5 had to undergo re-operation
and were imaged again.

‘4 Conclusions

« AF imaging is a useful visual screening tool for the dermatologist when evaluating the MM patient after
the surgery during the follow-up visits;

» The changes in AF intensity ratio did not have a specific trend during the first 4 months;
* The AF intensity ratio of the scars increased after the re-operation between 4th and 8th to 10th month,
showing that the scar is healing;

* Tumor specific microenvironment can also possibly alter the process of wound healing and therefore
the AF intensity;

» AF intensity ratio could be an indicator for wound healing.

Contact Information

<
<

E-mail: marta.lange@lu.lv | Webpage: https://www.asi.lu.lv/en/

This Study has been approved by the Ethics committee, Ethical Approval Nr: SE RKEB 16/2022.

This research project was supported by: "Strengthening of the capacity of doctoral studies at the University of Latvia within the framework of the new doctoral model”, identification
No. 8.2.2.0/20/1/006.

UNIVERSITY OF LATVIA

References: INSTITUTE OF
1. Centers for Disease Control and Prevention, United States Cancer Statistics: Data Visualizations, available at https://gis.cdc.gov/Cancer/USCS#/Trends/, cited on 2023-02-15 ATOMIC PHYSICS
2.Swetter, Susan M et al. "Guidelines of care forthe management of primary cutaneous melanoma.” Journal of the American Academy of Dermatology vol. 80,1, pp. 208-250, 2019. AND SPECTROSCOPY
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'Latvijés fumégélves §I,(ir:nes teku pécnécéju baribas

izmantosanas efektivitates analize
D.Kairisa!, N.Paramonova?, |.Trapina?

1 DzIvnieku zinatnu institats, Lauksaimniecibas fakultate, Latvijas Biozinatnu un tehnologiju universitate, Jelgava, Latvija
2 Genomikas un bioinformatikas laboratorija, Biologijas institats, Latvijas Universitate, Riga, Latvija
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levads 44 Pétijjuma merkis
Latvijas tumsgalves aitu skirne (1. att.) ir viena no
nacionalajam dabas bagatibam. Tas saglabasana un
turpmaka pilnveidosana ir valstiskas nozimes uzdevums.
Skirnel nav autora, ta veidota, krustojot vietejas Latvijas

aitas ar Zviedrijas un Anglijas izcelsmes Sropsiras
(Shropshire) un Oksfordsiras (Oxfordshire) skirnes

Analizet Latvias tumsSgalves (LT) Skirnes teku
pechaceju baribas IzmantoSanas efektivitati
raksturojosas pazimes. Skaidrot So pazimju

leklausanas nozimi audzeSanas programma.

_ Petijums veikts 2022. gada vasara sadarbiba ar biedribu
tekiem. - . «Latvijas Aitu audzétaju asociacija» (LAAA) vaislas teku
18 parbaudes stacija «Klimpas» (1. att.). Pétijuma izmantoti
13 LT skirnes teku 48 pecnaceji. Katram tekim grupa no 3
lidz 4 jeri.

1. att. Latvijas tumsgalves Skirnes tekis, a - dzimis 1949. gada
(Skirnes aitu 2. ciltsgramata), b - vaislas teku izsolé 2019. gada

(LAAA arhivs).
Apstiprinataja aitu audzesanas programma ka merkis ir
noteikts, izveidot konkuretspéjigu mates tipa aitu skirni.
|zstradataja programma baribas izmantosanas efektivitate

nav ieklauta. Tas izpéetes rezultati var dot jaunu ievirzi skirnes 2. att. Vaislas teku parbaudes stacija «Klimpas» Valmieras
attistiba. novads Jeru pagasts (LAAA arhivs).

Baribas izmantosanas efektivitates raksturosanai pétijuma tika izmantotas sadas pazimes: jeru dzivmasa, baribas sagremosanas
(izmantosanas) efektivitate (BSE), baribas sausnas konversijas koeficients (BSKK). Nemot véra, ka katra jera vecums uzsakot un
pabeidzot nobaroSanu bija atskirigs, ieguto rezultatu salidzinasanai veikta dzivmasas korekcija uz 90 un 150 dienu vecumu.

7 S Rezultati un diskusija

Pétijuma izmantoto Latvijas tumSgalves jéru vidéja dzivmasa Mazakais baribas sausnas konversijas koeficients (no 4 Ilidz 5 kg
piedzimstot bija 4.08+0.08 kg ar atSkiribu no 2.80 lidz 5.40 kg un BSE no 200 g hdz 250 g), raksturo labu jeriem izedinatas

(3. att.). koncentretas baribas sagremosanu.
m BW 150.diena = BW 90.diena BW piedzimstot = BSKK BSE
P=7,10 x10* P =0.056 P=508x102% |P=1.,58x10?2
n=0.76 n=0.64 300,00 n=0,71 .~ n=068 |0,00

Jéru skaits
metiena, vidéji 2,00 2,25 2,00 2,50 2,00 2,50 2,00 2,50 2,00 2,75 2,67 2,00 1,67 1,00

250,00
50,00

_ B £
2 i 200.00 S8 EH W 3,00 £
3 = ~
o ui 150,00 4,00 &5
< 30,00 o — 4 8 m
E ‘ | E@ ‘ 5 - = 5,00
20,00 iﬁ ol e % | ¢ 100,00 T |
. o o~ * 6,00
hees B B R B R R e . e B 700
FEH Bee BN BOE NN RGN BGE RN REe T RS e e
0.00 =t == = =t =5 48] o o =t =t 0!0{} | ; : | ! 8,00
’ LT1 LT2 LT3 LT4 LT5 LT6 LT7 LT8 LT9 LT1i0 LTi11 LT12 LT13 LT1 LT2 LT3 LT4 LTS LT6 LT7 LT8 LT9 LT1OLT11LT12LT13
Latvijas tumsgalves teki Latvijas tumsgalves teki
3. att. Vaislas teku péecnaceju skaits metiena un dzivmasa 4. att. Latvijas tumsgalves skirnes teku pécnaceju videjais baribas
dazados péetijuma posmos, P - vidéjas vertibas statistiska sausnas konversijas koeficients dzivmasas pieauguma ieguvei
nozimiba; n - asociacijas raditajs. (BSKK) un sausnas sagremosanas efektivitate (BSE).

Jeri tika nobaroti videji 73 dienas un realizéti 5 ménesu  Vaislas teka LT2 jériem ir ieguti labakie rezultati abos
vecuma. Lielaka korigéta vidéja dzivmasa 90 dienu analizétajos raditajos, 4.00 kg BSKK un 254.13 g BSE. Cetru
vecuma bija vaislas teka LT/ pecnacejiem, 28.96 kg, bet  teku pecnacejiem BSKK irno 5 lidz 6 kg, bet BSE no 181.25 g -
150 dienu vecuma, teka LT2 pécnacejiem, 51.34 kg. 196.48 g, kas apstiprina, ka izédinata spékbariba tika labi
Baribas sausnas izmantoSana (konversija) kg dzivmasas sagremota. No pétijuma izmantotajiem, 3 vaislas teku
pieauguma ieguvei jeriem svarstijas liela diapazona, no peécnaceéjiem BSKK ir lielaks ka 6 kg un BSE>170 g, kas liecina,
4.00-6.37 kg (4. att.). ka izedinata bariba ir sagremota slikti.

<4 ¢

Secinajumi

> Latvijas tumsgalves skirnes teku pécnaceju nobaroSanas efektivitate ir vertejama ka videja.
» Pamatojoties uz baribas izmantoSanas efektivitates analizes butiski atskirigajiem rezultatiem, petijums

Ir jaatkarto, lai skaidrotu atskiribu celonus.
» Javeic labak noverteto teku izlase un to parbaude pec pecnaceju kvalitates saimniecibu apstaklos.

UDZEyr,;
’ S s,
b
v 7

‘. Kontaktinformécija Daina Kairisa, Dr. agr., e-mail: daina.kairisa@Ibtu.lv
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B &8 UNIVERSITATE \/ lil 4\ Biozinathuun jzstrade, lai identificetu biologiskos noteicoSos faktorus, kas Julnmk. | -" "
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universitate  1€salstitt  baribas efektivitates atSkiribas starp dzivniekiem e e

aitkopiba."



’ _Pasaules latviesu ' SO ey DA .o Aines N
‘ zinatnieku kongresss " T, - O o)

. .

#

piemeéerotaka virziena noteiksana

Latvijaé ilgtspéjig;s strétégijas

Andra Zvirbule, Dr.oec., profesore

Baiba Rivza, Dr.oec., profesore
Peteris Rivza, Dr. habil. sc. ing.,profesors

Latvijas Biozinatnu un tehnologiju universitate

levads

Veidojot valstu stratégijas tiek pielietotas vairakas
pieejas, kur galvenokart ilgtspejiba tiek virzita uz
sistematisku ekologisko un socialo aspektu
savstarpéjo ietekmes sféru sabalanséSanu. Tiek
pienemts, ka attistibas robeznosacijumi ir versti

no neilgtspéjigas un ilgtspgjigas vizijas
virzieniem, kas sasaucas ar darbibas
parveidosanu scenarija liment.

Defin€jot  ilgtspéjigas  stratégijas  attistibas

hierarhiju, apkopojot vairaku autoru viedoklus
(Glavi¢ P., Lukman R. (2007) Chasin F. (2014)),
tika definétas atseviskas pieejas, kas veidoja
kompleksu pieeju piemerotaka virziena
definéSanai. STs pieejas saistitas ar.
sistemskatijumu, zinatniskumu, principu pieeju,
ligtspéjibas principiem, kuri tiek formuléti ka

<
“p

etijuma merkis

Mérkis- noteikt galvenos virzienus un faktorus, kas
ietekmeé ilgtspéjigas stratégijas izstradi, ka art noteikt
piemérotako virzienu Latvijas ilgtspéjigai attistibai.
Péetijuma meérka sasniegSanai tika izmantota Al
analize.

P&tijjuma otra limena faktori tika definéti: regionalas
noslanosanas mazinasana; darba tirgus iesaiste
digitalo prasmju izaugsmé; muzizglitibas nozimes
popularizacija; sabiedribas lesaiste lEmumu
pienemsana un atgriezeniskas saites nodrosinasana;
klimata parmainu adaptacijas ietekme regionu
attistiba.

Savukart tresaja limeni tiek definétas alternativas, jeb
piemérotakais virziens ilgtspéjigai attistibai. Petijuma
esam  defingjusi piecus virzienus:  digitala
transformacija; sabiedribas vertiborientacija; izglitibas

=

pétijum ierobezojumi, tadéejadi laujot radosuma un
Inovaciju sistematiskai pieejal un problematiku,
kura atspogulo pétniecibas un ieviesanas plaisu.

lgtspéja; zalais kurss (t.sk. bioekonomika, cirkulara
ekonomika) un tautsaimniecibas parstrukturizacija

AY Rezultati un diskusija
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transformacija
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REGIONALAS NOSLANOSANAS ~ DARBA TIRGUS IESAISTE
MAZINASANA DIGITALO PRASMIU IZAUGSME

mVidéjals  Videjas  Min - Max

Apkopojot ekspertu viedoklus par faktoru nozimigumu pret izvirzito merki varam secinat, ka eksperti augstu
noverte faktorus - darba tirgus iesaiste digitalo prasmju izaugsmé (vid€jais vertéjums 0.33) un muzizglitibas
nozimes popularizacija (vidéjais vértejums 0.31). Turklat abiem faktoriem ir gandriz vienads viedoklu atskiribas
izkliedes raditajs 0.29 un 0.27, tas nozime, ka faktoru vertejumos ekspertu viedokli ir atskirigi. Savukart
viszemakos vertejumus ieguvusi faktori - sabiedribas iesaiste |lemumu pienemsana un atgriezeniskas saites
nodroSinasana (vidéjais vértéjums 0.10) un klimata parmainu adaptacijas ietekme regionu attistiba (vidégjais
vertejums 0.07). Apkopojot ekspertu viedoklus, nosakot svarigakos attistibas virzienus merka - Latvijas
gataviba un piemerotakais virziens ilgtspejigai attistibai, ekspertu skatijuma svarigakais virziens ir
tautsaimniecibas parstrukturizacija (vidéjais véertejums 0.31) un izglitibas ilgtspeja (vidéjais vertéjums 0.28).
Sameéra augsti tiek vértétas ari alternativas - digitala transformacija (vidéjais vertejums 0.18) un sabiedribas
vértiborientacija (videgjais vertejums 0.14), turklat sSim abam alternativam, no ekspertu puses ir vérojama sameéra

auggta vienpratiba, jo viedoklu atskiribas izkliedes raditajs ir zem 10%.
< Secinajumi

Ekspertu vértéjuma, galvenais ietekméjoSais faktors, Latvijas gataviba un piemérotakais virziens ilgtspéjigai
attistibai ir — darba tirgus iesaiste digitalo prasmju izaugsmé un muzizglitibas nozimes popularizacija, bet ka
vismaznozimigakais faktors tiek vértéta, klimata parmainu adaptacijas ietekme regionu attistiba. Sads
sadalijums butiba pastiprina musu iepriekS veikto pétijumu nozimi, gan digitalizacijas konteksta, gan ari
muzizglitibas un sabiedribas attistibas procesu joma. TacCu tas nenozimé&, ka citi faktori varblt nebutu
nozimigi, ja tos vertétu cita konteksta un tiktu pamatoti ar citiem, kompleksiem pétijumiem.

Savukart ekspertu skatijuma, ka iesp&jamie virzieni: Latvijas gataviba un piemérotakais virziens ilgtspéjigai
attistibal, tika augstak novértéta tautsaimniecibas parstrukturizacija un izglitibas ilgtspéja, bet ka mazak
nozimigs tika novertéts virziens — zalais kurss.

Kontaktinformacija

<
<

Andra Zvirbule: Andra.Zvirbule@Ibtu.lv

Baiba Rivza: Baiba.Rivza@Ibtu.lv
Péteris Rivza: Peteris.Rivza@lbtu.lv

Biozinatnu un tehnologiju

: L€ Ekonomikas un sahiedribas attistibas fakultate
eeeeeeeeeeee
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Istance In Yersinia spp. and
Yersinia enterocolitica isolates from pigs and pork

Margarita Terentjeva'l-?, Juris Kibilds?, Madara StreikiSaZ, Silva GradovskaZ, Laura Alksne?, Iréna Meistere?,
Olga ValcinaZ

1 Institute of Food and Environmental Hygiene, Faculty of Veterinary Medicine, Latvia University of Life Sciences and Technologies
2 Institute of Food Safety, Animal Health and Environment “BIOR”

h | < -
Introduction Research Objective

* Yersinia enterocolitica I1s an Iimportant
foodborne pathogen which may cause
yersiniosis.

- Antimicrobial res

The aims of the present study were:

- to detect antimicrobial resistance in pig, carcasses

» Pigs are expected to be the main carriers of the and pork Y. enterocolitica isolates,

pathogen and pork may become contaminated

at the slaughter of infected animals. - to characterize genetic diversity, virulence and

antimicrobial resistance genes in pigs and retail pork

« Antimicrobial resistance In Y. enterocolitica L
Y. enterocolitica isolates.

isolated from pigs have been reported with
potential spread via the food chain.

Av Results & Discussion

Prevalence of Yersinia enterocolitica in E
pigS, carcasses and retail pork ail — adhesion and invasion locus - .E;
yStA - Yersinia heat-stable enterotoxin Type A O E
y;z‘B - ‘ﬁf’ersinfa heat-stable entgro’_toxin Type B E v
;,;Lf:_—lr:ﬂ;u;;nce regulon transcriptional activator 8 VH'U'G!’\CE AM R LB
yadA - Adhesin — genes genes U
biaA — beta-lactamase o) O
8 Y I blaB — beta-lactamase = <@L < ¢m W 8
> | fet — tet li ist = =
" VZI‘F—es{?ecgtilgnrz;ﬁﬁliaar::iety?(tarr;sferase gene Q E g}w 2 § E >ﬂ-j % _ﬁ E g )
FP VA | 2021 | BE | N
Yersinia spp. — 53% 2021 || HE He
Y. enterocolitica — 35% “ Y. enterocolitica — 13% - 2015 BEE N e
i 2015 HE N e
-~ : 2021 | | § HE B
2021 || BHE Hw
20151 HE He
— 2021 HE N e
2021 | HE B~
Biotype 1A' 2021 . . . . w»
Yersinia spp. — 24% - BEE B B | § e
Y. enterocolitica — 3% il || ] ] ._—. -
S | _ 3 2 HEEER B Hw
Antimicrobial resistance in Y. enterocolitica Al | [l Oy R B
202 HEER N | N e
gl | || ] (N HE B
Resistance: AMP, TET, CEF, ERY el | || | N - O
Susceptibility: CTX, CAZ, CIP, C, 28 |11 [ R R K
COL, GEN, MER, TRl 21 | | [ [ (R R K.
ol | [ m R
202 HEEE B | Hw
Resistance: AMP, CEF, ERY 20150l N e
Susceptibility: CTX, CAZ, CIP, C, 202 R E | K.,
COL, GEN, MER, TET, TRI P il | I i B
ol | 1| [ Hw
W Livestock 2021......_ “ . '.]
Resistance: AMP, CEF, ERY Tree scale: 1 | . : Biotypes 1B/2-5 2021..... . 'Ol

Susceptibility: CTX, CAZ, CIP, C,
COL, GEN, MER, TET, TRI

A maximum-likelihood tree based on core gene SNP alignment of representative Y.
enterocolitica strains. The tree is rooted at midpoint. Several metadata and typing

Abbreviations for antimicrobials:

AMP — ampicillin, CEF- cephalotin, CTX- cefotaxime, CAZ — ceftazidime, CIP — ciprofloxacin, C — results are displayed. Empty squares indicate absence of the respective gene and

chloramphenicol, COL — colistin, ERY- erythromycin, GEN — gentamicin, MER — meropenem, TET — filled squares indicate presence of a gene
tetracycline, TMP - trimetoprim

‘4 Conclusions

« Y. enterocolitica was widespread in pigs, pig carcasses and pork in Latvia
* Limited diversity of the key virulence factors in Y. enterocolitica
* Antimicrobial resistance and antimicrobial resistance genes were present in Y. enterocolitica

4’ Contact Information

Margarita Terentjeva, Margarita.Terentjeva@llu.lv

RN STy This research was funded by Latvian Council of
Latvijas A o BB - ot .
BIOR v ﬂ s RGP % qu_:‘;_'iI_;.-_ FLPP Science, grant number Izp-2020/2-0418,
‘(B&, ‘E'?"C'“-"Efj;‘ Sdas 7 R CERE- it "Epidemiology and genetic characterization of
ikl universitate e

Yersinia spp. within the food chain”.
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Aésessmeht effect of hutritional education on

Liana Plavina Dietary intake physically active person cohort

Riga Stradins University, Latvia

)

Introduction 4 Research Objective
Dietary intake depended on nutrition education The aim of the study was determined effect of
and behaviour. The balanced diet is important for nutritional education to nutritional behaviour
successful outcomes of general and specific respondents with standard BMI level and
physical activities. The main components of diet respondents with overweight BMI level that based on
are proteins, carbohydrates sand fats that are dietary diary analysis of pre-course diet and post-
essential for vital processes support and renewal course diet.
of energy expenditure, for successful physical
activities outcomes (Lutz, et al., 2012; Wentz, et p —
al., 2014). Individual dietary intake depended on ; a-

nutrition education, knowledges and behaviour
(Sygit, K., 2016). Participants of study group were
physically active men in aged from 22 to 35
years, they divided into two subgroups:
respondents with standard level of BMI (<25), and
with overweight level of BMI (>25). Three days
dietary diary questionnaire (Willett, 2013) allowed l

Freqgquency
P

Freguency
=

calculate daily dietary components. Data
assessment used nonparametric statistical e — G
analyses with Independent-Samples Mann- Erergy ) Enery )
Whitney U Test summary.

Fiqg. 1 Totalenergy level in diet of respondents with Fig. 2 Total energy fevel in diet of respondents with
standard Bl\fvaite overweight Blii value

A /. Results & Discussion

BMI_groups

<25 >25 (included) BMI_groups
0 m::.rlxannnk = 24 BS m:.ﬁzn.nn =13,95 70 <25 >25 (included)
TO iN=13 N=22 T0
60 60 n Mean Rank = 12 .31 Mean Rank = 21 36
=< = 60 60
o S50 50 g
% = 50 50
s 40 40 ‘B == =
E = - 40 40 =~
S 3 230 @ L —
= w 30 30
& = 5 s<
20 20 20 20
S 4 3 2 1 0 1 2 3 4 5 6 5 4 3 2 1 0 1 2 3 4 5 6
Frequency Frequency Frequency Frequency
Fig. 3 Carbohydrates fevelin post-cotirse diet of respondents with overweight BMi and with standard Fig. 4 Fat levelin post-course dietof respondents with overweight
BMIvaiue. BMI and with standard BMiIvalue.

Analysis of pre-course diet shown no statistically approved changes in protein level (%) intake of
respondents with overweight BMI and with standard BMI value.

Analysis of post-course dietary diary shown statistically exact significance of fat level (higher) and
carbohydrates level (lower), statistically exact significance of fat level (p=0.011) and carbohydrates level
(p=0.002) in selected cohort of respondents.

Analysis of the intake of fat-soluble vitamins in pre- and in post-course diet revealed efficiency of fat-
soluble vitamins, but intake of water-soluble vitamins exceeded the recommended dose

Group 1, Group 2, Mann Whitney

I I BMI in standard interval BMI in overweight interval e
Dietary diary

Nutrition education has impact on dietary intake of

Wilslg! Q1 3 (Wilslg! 1 3 L 8]
respondents Wlth OverWEIth BMI and Wlth SR 1773 12.87 2286 2099 1548 22894 A57.0 0521
standard BMI value. Food intake is one of the vital PR - S R S E— R N R
process that Support bOdy aCtIVIty, malntaln h[:au:lrtJ (%) 372 2736 4177 436 257 3578 430 0999
. i . . ' . ydrate (% : : : : ; : _ =00
physical working capacity in special environment creray (ke
. . 32300 229410 25930 20330 24320 3510:0 4610 0.810
(Farina, et al., 2017; Dyal, et al, 2022). Various —
. . . . . 18.35 14 .32 1992 T 15549 21.78 1490 0.653
objective and subjective factors have impact on _
- . _— Tertasy o o 41562 2795 44 74 48 96 41.49 522 2170 0.011
body energy expenditure, and determine definite Fésias
hydrate (%) 4178 2568 4352 a4 .74 2892 a7 84 54 0 0.002
amount of food energy S——
27780 21580 26285 31320 29525 3454 5 143 0 =1 999

> Contact Information

4

Liana.plavina@rsu.lv



». Pasaules latviesu
> zinatnieku kongressk

- -
be -
!

gt

European Social Survey: its Impact Potential and Contribution
and to Latvian Science and Society

Jurijs Nikisins, Tatjana Bicjutko, Renars Felcis, Anete Elizabete Melgave, Mareks Niklass, Stanislavs Seiko, Ausma Tabuna

University of Latvia, Faculty of Social Sciences, Advanced Social and Political Research Institute

b

Introduction

The European Social Survey (ESS) is a cross-national
biannual social survey organized and monitored by the
ESS European Research Infrastructure Consortium
(ESS ERIC) in ~30 European countries.

Since the mid-2000s, Latvia has participated in the 3rd,
4th, 9th and 10th ESS rounds and deposited the survey

p>

Research Objective

The main tasks of the ESS include:

to collect, interpret and disseminate data on the
social conditions of European countries, including
trends in values, attitudes, perceptions and
behaviour of their citizens:

provide timely free access to collected data both

data to the ESS data archive.

The survey is conducted according to a common
methodology in each ESS member state. The
guestionnaire is prepared in languages spoken by at
least 5% of the country's population as their main

for professional users (e.g. scientists, policy
makers) and the general public;

= promote the development of quantitative social
research and analysis methods in Europe and

language/native language (in the case of Latvia, these beyond.
are Latvian and Russian).
During the pandemic, the ESS Round 10 survey in = ESS Data Portal: https://ess-search.nsd.no/

Latvia was conducted in as an online and postal survey.
The data was deposited in May 2023.

European

Social
Survey

Av Results & Discussion

Topics covered in ESS Rounds 9 and 10:

« Media and Internet use; social trust

« Political attitudes and behavior, incl. interest in politics, political trust, electoral etc. type of political participation, support
for parties, sociopolitical orientations, general attitudes towards immigration

« Subjective well-being (well-being), social exclusion, crime, religion, discrimination, national and ethnic identity,
Immigrants

« Sociodemographic indicators

« Timing of Life - Round 9 only

« Understanding of justice and fairness - Round 9 only

« Schwartz’s basic human values scale - Round 9 only

« Understanding and perceptions of democracy - Round 10 only

» Digital social contacts - Round 10 only

Use of ESS data in academic and applied studies in the recent three years in Latvia:
Anatomy of trust - what the data of the European Social Survey show about trust in Latvia (2021), carried out by J. NikiSins, commissioned
by the Government of Latvia
Proposals for the guidelines of a united and active civil society 2021-2027 - carried out by the Baltic Institute of Social Sciences on the order
of the Ministry of Culture;
Diaspora population assessment - author Mihails Hazans, executing agency - LU Diaspora and Migration Research Center;
Nikisins, J., Niklass, M. (2023) - Basic Human Values as Determinants of Attitudes Towards Inequality in Latvia: Evidence from the
European Social Survey;
Sapule, . (2023) - Value Consensus and Discrepancy Among the Major Ethnolinguistic Communities in Latvia: Survey Data Analysis:
Mierina, I., Stpule, |., Kaprans, M. (2020) - Changing values in unstable conditions: social cohesion and neoliberal ethos

Select ed non-academic impacts

Intelligence for policymaking at the
Ministry of Social Affairs (AT)
Construction of the Active Ageing Index
at local level (DE)

‘4 Conclusions

What do ESS data enable us to do?

* observe, analyze and explain short- and long-term public
attitudes and behaviour, focusing on the most pressing
problems and challenges;

 compare Latvia's situation with other European countries;

* inform and educate the public, decision makers,
researchers and mass media workers;

* develop more specific proposals for improving the social
conditions in the country (e.g. promoting social and
political trust, cohesion; reducing inequality, etc.)

Support to the Federal Chancellery’s
work on quality of life (DE)

Agenda-setting and monitoring of
Children and family policy (EE)

Benchmark for Eurofound’s
.
<> Contact Information

To know more about the ESS: https://www.europeansocialsurvey.org/
ESS National Coordinator in Latvia: jurijs.nikisins@Iu.lv
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Garigas veselibas traucéjumi (GRT) dzives laika
skar daudzus no mums, tie rada ievérojamu slogu
(angl. burden of disease) mums, musu gimenem
un sabiedribai kopuma. Tie negativi ietekmé
Latvijas ekonomiskas un socialas spéjas. Cilveki ar
GRT cieS no diskriminacijas, stigmatigacijas un
nabadzibas. Misu uzdevums ir sargat garigo
veselibu ar tadiem lidzekliem, kas lauj mazinat
traucéjumu negativo ietekmi gan individuali, gan
sabiedribai  kopuma. Mums ir nepiecieSami
cilvektiesibas balstiti tiesibpolitiski,
socialekonomiski un mediciniski risinajumi cilvéku
ar GRT aizsardzibai un So traucéjumu sloga
mazinasanai. Cilvéktiesibas balstita garigas
veselibas aprupes pieeja lautu mums atteikties no
pastavejusa skaudra psihiskas veselibas

it

ey
’

<
e
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Cilvektiesibas balstita psihiatriska palidziba Latvija
— Ilespejamie tiesiskie, etiskie un kliniskie

risinajumi

ijuma merkis
Péetijuma merkis ir paradit risingjumus, Kkurus
starpdisciplinaras pétniecibas (tiestbu, sociologijas,

psihiatrijas, sabiedribas veselibas un veselibas
organizacijas nozarés) letvaros ir sagatavojusi
Latvijas Universitates pétnieku grupa.

Starpdisciplinara pieeja ir devusi iespéju izstradat
inovativus tiesiskus, étiskus un kliniskus risinajumus
gan cilvéktiesibas balstitas pieejas teorijas attistibai,
gan tas ievieSanai praksé Latvijas veselibas
aizsardzibas sistéma. Piedavatie risinajumi ir balstiti
jaunakajas zinatnes atzinas kliniskas psihiatrijas,
cilvektiesibu un medicinas tiesibu, ka ar1 bioétikas
joma. Peétijuma ietvaros atklati dazada rakstura
tiesiskie un organizatoriskie trukumi psihiatrija, kas
kavé cilvéktiesibas balstitu veselibas apripes
risingjumu attisttbu un ieviesanu. Pétnieki piedava
risinajumus to mazinasanai.

mantojuma (D.Puras).

lespejamie tiesiskie risinajumi

- Cilvéku ar GRT tiesibu reguléjumam/praksei japarada musdieniga cilvéktiesibu piegja.

- Pacientu tiesibas jaievies lemtspéjas institlts, jaievies atbalstitas lemtspégjas risinajumi;

- Jaievie$ sistéma pacientu gribas un vélmju registréSana un izmantoSanai arstnieciba.

- Javeic tiesiska reguléjuma, kas paredz piespiesanu, reforma, bitiski ierobezojot piespieSanu.

1
SATVERSME 100

lespé&jamie kliniskie risinajumi

* Psihiatrija ir precizi janosaka psihiatriskas palidzibas mérki un jameéra to sasniegSanas raditaji;
* Psihiatrijas klinikas jaievies «QUALITY RIGHTS» (PVO) programma izstradata pieeja;

» Jaizstrada un jaievies kliniskas vadlinijas pacientu lemtspéjas vertésanai un atbalstam;

» Laikus jadiagnosticeé psihiskie trauceéjumi un jaizstrada individuali kliniskas palidzibas plani.

Latvija trikst datu par pacientu tiesibu ievéroSanas un aizsardzibas praksi psihiatriskas palidzibas iestades.
Tiesibsarga un EP Spidzinasanas novérsanas komitejas zinojumu dati liecina, ka pacientu cilvéktiesibas
Latvijas arstniecibas iestadés biezi netiek ievérotas, ta radot tiesibu aizskaruma risku. Par dazada rakstura
parkapumiem medijus informé atseviski pacienti vai vinu tuvinieki. Lai iegltu zinatniskus datus, kas kvalitativi
raksturo situaciju, ir nepiecieSama meérktieciga un multidisciplinara psihiatriskas palidzibas organizacijas un
sniegSanas izpéte. Japanak, ka arstniecibas un citas kompetentas iestades sadarbojas ar pétniekiem. Tikai
zin‘?tnes datos balstita veselibas aprupes tiesibpolitika un prakse laus sasniegt nepiecieSamo progresu

< Secinajumi

Latvija ir nepieciesama pareja uz cilvektiesibas balstitu garigas veselibas aizsardzibu un psihiatriskas
palidzibas sniegsanu. Lai izprastu kas un ka butu mainams, psihiatrija ir javeicina starpdisciplinara péetniecibas
pieeja un prakse. Ta lauj iegut plasaku ieskatu gan jaunakajas zinatniskajas atzinas aplukojamaja joma, gan
parada Latvijas pacientu vajadzibas, vélmes un grutibas. Cilvéki ar gariga rakstura traucéjumiem un sabiedriba
butiski iegutu, ja cilvéktiesibu aizsardzibas sistema un veselibas aprupe butu balstita ka zinatnes atzinas, ta
Latvijas cilvekiem raksturigajas veselibas aizsardzibas vajadzibas.

Pilnvertigi cilveku garigas veselibas aizsardzibas risinajumi ir prieksnoteikums Latvijas sabiedribas attistibai un

izaugsmei. Zinatnisko, veselibas un socialas aizsardzibas iestazu uzdevums ir aktivi lidzdarboties, lai ta
mazinatu GRT radito slogu un veicinatu nepiecieSamo progresul.

Stenda referats sagatavots petniecibas projekta

“Cilvektiesibas balstita pieeja pacientu ar gariga

rakstura traucéjumiem un ierobezotu lemtspéju
arstesana: tiesiska, etiska un kliniska perspektiva”,

Lzp-2020/1-0397, ietvaros.

<> Kontaktinformacija

Latvijas Universitate, Medicinas fakultate
Jelgavas iela 3, Riga, LV 1004, Latvija
https://www.lzplemtspeja.lu.lv/en/
solvita.olsena@lu.lv; marina.losevica@lu.lv
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B limfocitu iesaiste diabetiskas
nefropatijas attistiba

<

Evita Rostoka, lize Blake, Aleksejs
Fedulovs, llva Trapina, Jelizaveta
Sokolovska

Latvijas Universitate
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44 Petijuma merkis

Darba mérkis bija izpétit B limfocitu iesp&jamo iesaisti

1. tipa cukura diabéts (T1D) ir viena no DN patogenéze.

visizplafitakajam autoiminam slimibam, un tas APRIL ___APRIL
sastopamibai ir tendence pieaugt. Diabétiska Sp';’“e“a k°"e'aP°"a
nefropatijia (DN) ir smaga T1D hroniska 12 Eritroc 0,27 1.97 x10°2
komplikacija, kuru izraisa mikrovaskulari bojajumi 1400 o MCV 0,31 8,69 x10-3
; " . p=1,73x104 E
nieru glomerulos. Aptuveni 25-40% T1D pacientu 1000 sp=3aaxios  #p=3,08x103 MCHC 0,26 2,94 x10~
t#istas DN Tanac DN patodent &t 5 800 RDW 0,3 1,10 x10-2
attistas . Tapéc patogenézes izpéte un tas oo ' i i Bilirubins -0,26 2.90 x10°2
attistibas markieru meklésana Ir nozimiga 2o Kreatinins 0,32 6,84 x10-
vesellbas uzturéSanas kontekstd Latvija un Kontrole T1Dn=36 T1D  T1D Albuminurija 0,25 4,05 x10-2
asaulé. DN ir multifaktorialu, sarezgitu procesu nm "t et GFA_EPI 0,45 1.90 x10°
Pe e , Sarezgitu procesy, BAFF 042 3,24 x10%
tai skaita iekaisuma, rezultats. B limfociti ir
adaptivas imunas sistemas sastavdala, bet to IL-10 IL-10
loma DN atfistiba nav skaidra. B limfocitu - Spirmena korelpécija
= - a v i , g - i P
gaJv§nas fun_kcua_s r antivielu un vcntclklnu 08 o HbA1c 0,3 1,06 x102
razosana, daliba imunkompleksu veidosana un o, "p=2,70x10° St CRO 03 1,20 x102
antigénu prezentacija. o IL-6 045 7,68x10°
01 gy TNFa 049 1,70x10°
.1
’ Kontrole T1Dn=36 T1D mikro T1D makro BAFF 0,44 1,32 x10
n=19 n=6 n=10

Tab. nr. 1. Citokinu limenu izmainas, saistiba sava starpa un ar kliniskiem raditajiem.
Kontrole — individi bez glikozes tolerances traucéjumiem; T1D — T1D pacienti bez DN; T1D
mikro — T1D pacienti ar DN (mikroalbumindrija); T1D makro — T1D pacienti ar DN
makroalbumindrija). Nav normalsadalijuma, izmantots Kruskal-Walis tests, analizéjot visas
cetras grupas, bet Mann-Whitney tests, analizéjot grupas pa divam, parédita mediana. *p pret
Kontroles grupu; #p pret T1D makro grupu. APRIL un IL10 paraditi pg/mi.

o

A & Rezultati un diskusija

=
o | |
TGF-B, IFN-a, IFN-y, 7 () ChokSu sekrbolla Antigénu_
CD40-L, LPS uc (+) | : B y
ﬁd B I:.J- . a
U ..fl' =0
» —._ Mieloidas =g » e
ki i) .\, sSunas s '-""?. 2
i1 Y i y ’ - ‘ Daliba
B 10 8 - ) Diabétiska nefropatija
B limfociti sunas %) i T Kreatinins
TBreg w () + Albuminirii
DN{Breg o i — : GFAumlnurua
il
O TACI BCMA
O receptors . D, receptors ,
DN TIL-10 o O AP S
_ ,i). |
O imGnkompleks! Diabétiska RN e
asinsrité nafmpﬂti}a asinsrte -
N .
Monociti, PB iziesana no GC; Plazmas sunu izdzivosana
mikmglija O B2 limfocitu stimulacija; Naivas B sunas - Breg -
Limfociti (Treg. : T-atkariga parslégsanas (lgG1, IgE) Imankompleksi Infrits nierde
tuklas sunas, Naivas B siinas - Breg e
neitrofili, B limfocitu nobriesana (T neatkariga
eozinofili, Th2 uc) | klases parslégsanas uz IgA, 1gG); )
Epheﬂocni

Created in BioRender.com bio

Kontrole n=23
T1D bez DN n=30

T1D ar mikro n=10
T1D ar makro n=6

‘4 Secinajumi

Sis pétijums pirmo reizi, cik mums zinams, Parejas B Sunas Prv 0,94
saistija DN un APRIL limena izmainas, kuras ir CD19+lgDdimCD38 ; .
5 e oo N g b s Naivas B sSanas Pkv 0,79
raksturigas ari citam autoiminam saslimsanam. CD19+lgD+CD27- n 0.1
B limfocttu subpopulaciju limenu atskiribas Neparslégtas B $unas Pkv 0,78
netika novérotas starp grupam, kas nozimé, ka CD19+igD+CD27+ n Ll
e e _ " il : = Parslégtas B Siinas Pr 0,27
japievers uzmaniba specifiskakam B limfocitu CD19+IgD-CD27+ n 0.24
subpopulacijam. Plazmas Sunas Pr 0,71
CD19+IgD-CD38+CD27+ n 0,15

ERAF projekts Nr.1.1.1.2/VIAA/4/20/671.

Tabula nr. 2. B limfocitu subpopulaciju izmainas 1. tipa cukura diabéta
pacientiem atkariba no DN smaguma pakapes.

Ja bija norméalsadalijums, tad tika visas grupas tika analizétas ar ANOVA
(Pe), bet, Ja nebija normalsadaljums (Py < 0,09), tika izmantots Kruskal-

4’ Konta kti nfo rm écija Walis tests (Pyy).
evita.rostoka@lu.lv
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Fungicidu lietosanas intensitates ietekme uz ziemas kviesu lapu

plankumainibu attistibu
Agrita Svarta, Gunita Bimsteine, Biruta Bankina, Janis Kaneps, Zinta Gaile

Latvijas Biozinatnu un tehnologiju universitate, Liela iela 2, Jelgava, Latvija

<
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levads Petijjuma merkis

Kviesu lapu slimibas Ir plasi izplatitas visa  patjjuma meérkis — novértét fungicidu lietosanas

pasaulé un tas ir nozimigs riska faktors augstu un jntensitates ietekmi uz lapu plankumainibu attistibu un
stabilu graudu razu iegusanai. Kopuma fungicidu  -iamas kviedu graudu razu.

lietoSanas programmas ieklauj vienu lidz Cetriem
fungicidu smidzingjumiem, sakot no KkvieSu
stiebroSanas fazes sakuma lidz ziedeSanai.

Lauka izméginajums veikts LBTU LF MPS
‘Péeterlauki” no 2018. — 2021. gadam, Kkur
salidzinatas Cetras fungicidu lietoSanas shémas
ar atskirigu intensitati (TFI).

Fungicidu lietosanas intensitati aprékinaja
péc darbigas vielas protiokonazola augstakas
registrétas devas uz hektaru (200 g ha') un ta
bija robezas no 0.5 lidz 2.0.

Av Rezultati un diskusija

0@ 00 b 10.00 7 .89 6.78 8.41
28 120 | . 800665 675 6.86  6.93 6.58
= § 00 2 6.00 - 5.23
=N & C d s 4.00 -
TQ an 40 a C B N
EC a v 2.00 -
e B — 0.00
2018. 2019. 2020. 2021. FO F1 F2 F3 F4 2018.2019. 2020. 2021.
Fungicidu lietoSanas shémas Gadi
O Kviesu lapu dzeltenplankumainiba
= Kviesu lapu pelékplankumainiba Ziemas kviesu graudu raza atkariba no lietotas
o S fungicidu shémas
Lapu plankumainibu attistiba vidéji variantos (FO — bez fungicidiem, F1 — puse no pilnas devas (TFI=0.5),
bez fungicidu lietosanas F2 — pilna deva (TFI=1.0), F3 — pilna deva dalita divos
(atskirigi burti apzimé statistiski bltiskas atskiribas) smidzinajumos (TFI1=1.0), F4 — divas pilnas devas dalitas tris

smidzinajumos (TFI=2.0))

Nozimigakas lapu slimibas Latvija ir kviesu lapu dzeltenplankumainiba (ieros. Pyrenophora tritici-
repentis), kas domingja 2018., 2019., un 2021. gada, un kviesu lapu pelékplankumainiba (ieros.
Zymoseptoria tritici), kas domingja 2020. gada.

Fungicidu lietosana buatiski samazingja abu lapu plankumainibu attistibas pakapi, bet salidzinato
lietoSanas shému efektivitate izmeéginajumu gados atSkiras atkariba no dominéjosas slimibas.

p> Secinajumi

Slimibu ierosinataju biologija ir atSkiriga, pirmo simptomu paradiSanas laiks un slimibas talaka attistiba bija
atkariga no meteorologiskajiem apstakliem un pielietotas agrotehnikas, tadél nepiecieSams turpinat lauka
izméginajumus.

Pateiciba. Pé&tijums veikts ar projektu atbalstu: EIP-AGRI projekts “Lémuma pienemsSanas atbalsta
sistémas izstrade ziemas kviesu lapu un varpu slimibu ierobezosSanai”; ESF projekts
Nr. 8.2.2.0/20/1/001 “LLU pareja uz jauno doktorantiras finansésanas modeli”.

4’ Kontaktinformacija

Agrita Svarta, tel. +371 28353634, agrita.svarta@lbtu.lv
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NG MEDICAL ERROR

Mg.iur., doctoral student. Andreta Slavinska, Asist. Prof. Ph.D. Karina Palkova,

Prof. Dr. habil. med. Aigars Petersons

Rigas Stradins University

4 4 Introduction

vV

One of the specific objectives of Regulation (EU)
2021/522 is to enhance access to quality healthcare
services. According to the WHO definition, safety is one
of the dimensions of healthcare quality.

Research results confirm that medical errors are
strongly correlated with patient harm in healthcare, and
they are frequently caused by healthcare professionals.

Healthcare professionals often hide patient harm out of
fear of disciplinary action or litigation.

Rrecognizing, reporting, acknowledging, and learning
from incidents of patient harm is a key aspect of a
safety culture in healthcare

HEALTHCARE SAFETY CULTURE IS BASED ON THE IDEA
THAT MEDICAL ERRORS IN HEALTHCARE ARE NOT
BLAMED OR PUNISHED, WE ARE SUPPOSED TO LEARN
FROM THEM

Medical error for the purposes of the legal framework - an
adverse event during healthcare that has resulted in unintended

harm to the patient that could have been avoided.

Health care - a set of activities
provided by health care
providers to ensure, maintain
and restore a person's health
(disease prevention, diagnosis
and treatment, medical
rehabilitation and patient care)

Adverse event - harm
resulting from healthcare
other than the underlying

condition, resulting in
prolonged hospitalisation,

disability or even death of the
patient

harmful effects. Harm

Includes illness, injury,

suffering, disability and
death

4‘ Results & Discussion

A healthcare system is an organisational and
institutional framework that includes all the
elements, processes, and resources needed
to provide health care to Individuals or
society. Any aspect of the healthcare system
can be a cause of medical error, including
the healthcare professionals.

The patient's
harm is caused
by the fault of the
healthcare
professional if it is
established that
the healthcare
professional:

When determining the cause of harm to a patient, it is
important to establish when the harm was caused by the
healthcare professionals error and when it was not.

t is important to legalise the concept of medical error - that
nealthcare professionals are not blamed or punished for
medical errors, but learn from them - and to distinguish
cases of medical error from cases of disciplinary liability or
litigation.

The algorithm for recognising medical errors caused by
healthcare professionals was validated by analysing data on
patient safety cases recorded during the clinical care practice
of Riga Stradins University students, which was organised in
a simulated environment.

1.

An analysis of 140 patient safety cases shows that medicalz'
error in the context of the healthcare professional is primarily
related to:

1. incorrect application of the initial plan (planning error).

2. failure to complete a planned action as intended, also
involving interpretative aspects (execution error).

In addition, the future healthcare professional recognised the3.
importance of learning not only from their own medical errors
but also from the medical errors of others.

: .~ Contact Information

Andreta.Slavinska@rsu.lv

Sharing expeirience
with other healthcare

Harm - impairment of the
structure or function of the
body and/or any resulting

MEDICAL ERROR DETECTION MECHANISM — PATIENT
SAFETY INCIDENT REPORTING AND LEARNING SYSTEM

Information on patient

safety incidents
REPORT

Patient safety
incident studies and
analysis

institutions

The main objective @
the Patient Safety

Imp_lementlng practical YTl Reporting Systematization,
clee (ORI R 0 a s LR and Learning System categorization and storage of
consequences of ESRCNglvelg LN  patient safety incident data
patient safety incidents safety through and the results of their
LEARNING learning. analysis (dataset)

Sharinginformationon

patient safety incidents

and theresults of their
analysis

Developing solutionsto
preventpatient safety
incidents

§ Research Objective

The aim of the study is to investigate the
conceptual framework of medical error
within the scope of the legal framework and
to develop an algorithm for the detection of
medical errors caused by healthcare
professionals

Algorithm for recognising medical errors caused

by healthcare professionals

Criterion 1: There is no evidence of willful
misconduct, negligence or recklessness

Criterion 2: No changes in physical or
cognitive abilities during healthcare. The

behaviour was deliberate.

Criterion 3: the conduct was reasonable and consistent
with: a) generally accepted algorithms, standards and
guidelines; b) the principle that three other people with
similar skills in a similar situation would do the same

44 Conclusion

Recognition of medical errors caused by healthcare
professionals is necessary to promote the development of a
safety culture in healthcare, which includes the legalisation of
the concept of the medical error caused by healthcare
professionals. This will contribute to: 1) the safety of
healthcare professionals; 2) patient safety 3) the quality of
healthcare.

Based on the results of the analysis of patient safety cases
according to the algorithm criteria, it can be concluded that if
all criteria are met, the patient safety case should be
classified as a medical error caused by a healthcare
professional, whereas if the third criteria not met, it is
necessary to assess which of the algorithm criteria is
breached.

The need to add criteria to the algorithm should be assessed:
a) the practitioner's conduct was risky or reckless; b) the
healthcare professionals have a history of unsafe
professional conduct.

. It is necessary to specify, within each specific criteria, the

classification features of the criterion.
The challenge at the national level - to synchronise and
harmonise guidelines, standards, etc.
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Al Optizimazed High Hydrostatic Pressure Process

to Assure the Microbial Safety of Gel-like Biomaterials
Agnese Brangule'?, Anete Vircava'?, Ingus Skadins'?

Baltic Biomaterials Centre of Excellence, Headquarters at Riga Technical University
Riga Stradins University 2Department of Pharmaceutical Chemistry and *Department of Biology and Microbiology

>Introduction ‘4

= Bacterial infections are the second-leading
cause of death globally - 7,7 million deaths
around the world were found linked to bacterial
infection, that is 13,6%, or 1 in 8, of all global
deaths.

= High hydrostatic pressure (HHP) sterilization
only recently it has been applied in the
sterilization of biomaterials (hydrogels) for
medical applications.

: lsezgefisng HHP include !ow—temperature Ioaq, AUML XT QE'C ESBL Q.

gy consumption, no change in {

materials chemical, physical and mechanical
properties and it's ability to affect bacterial .
cellular functions responsible for survival and e e VOLUME
reproduction. v

Research Objective

Weaimto evaluate time, pressure and cycle oscillation
interaction on the sterility and properties of the hydrogel and the
emergence of high-pressure resistance of bacteria to obtain
relevant information for developing a sterilization method of drug-
loaded hydrogels by HHP and novel artificial intelligence/machine
learning (AlI/ML) strategy.

Bacterial samples

OUTPUT

Microbiological
testing

Vacuuming

Av Results & Discussion

Cycles

-—

% PRESSURE, MPa

= HHP treatment with =2 200 MPa showed good results for inactivation of E.Coli and ESBL bacteria;
= Multiple cycle HHP treatments were more effective than single cycle HHP treatments for inactivation of E.Coli and

ESBL bacteria;
= Better inactivation results were obtained with pressure holding time being = 10 minutes, but it also depended on

the number of cycles

‘4 Conclusions 44 Acknowledgments
» HHP sterilization method has a good potential for being = This project has received funding from the
used to produce medical biomaterials, such as drug-loaded European Union’s Horizon 2020 research and
hydrogels innovation programme under grant agreement
» |[nformation will be used for the production of a new type of No 857287
medical biomaterials, enhanced of existing and reduction of = High hydrostatic pressure/ Radiation
cost for producing them sterilisation: advanced processing method for
» This project outcomes could be used to enhance existing future implantable gel-like biomaterials, Project
technology to the more demanding pharmacology industry No: 6-ZD-22/10/2022
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: Contact Information

Agnese Brangule; agnese.brangule@rsu.lv
Ingus Skadins; ingus.skadins@rsu.lv
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Mikhail Baryshev, Irina

Maksimova, llona Sasoveca Allele-specific methylation of the PSA promoter in
prostate cells: a new translational marker for the

Riga Stradins University differential diagnosis of prostate cancer
- | 4 .
Introduction Research Objective

For a long time, PSA as an established tumor

marker for prostate adenocarcinoma was used in "€ am of the study is to determine the allelic
the clinic for diagnosis of prostate cancer (PCa).  Methylation status of the PSA proximal promoter in a

Originally identified as a tissue-specific protein ~ Prostate cancer cell line model using PC3 and
that is exclusively expressed by prostate LNCaP, prostate cancer cell lines, and BPH1 and

epithelial cells, PSA has also been shown to be ~ HPrepiC cell lines  as a non-cancer control.
surprisingly expressed in a subset of breast Methylation of 6 CpGs dinucleotides and 5 CCWGGs

tumors. Despite the generally accepted fact that ~ (W=A/T) pentanucleotide motifs located in the

PSA is organ- but not cancer specific, it still  Proximal PSA promoter is to be studied.
retains its diagnostic value for cancer detection
and, as we show, has a basis for this. It may be -5500 +51

elevated in benign prostatic hypertrophy (BPH),
prostatitis and other non-malignant conditions in
proportion to the outgrowth of the cell mass.
Based on our results, PSA level may mirrors

CpG - CCWGG Regions
| 1
8 a-weall
i

4]

; ‘ ‘ . . . R e T N
cancer in which there is biallelic PSA expression N 2y iF
versus monoallelic one, which we implying occurs ,!r N' m' w' ,L ,_,HH hese LELL R
‘ . . i Q) QLN o N g i o
In normal or benign tissues. M GO G o Jcowes -

PSA is biallelically expressed in LNCaP
a =M R NG PSA Promoter Methylation
' psaoft Detection of PSA
s MRNA by RT-PCR A
i P -2Ct0
“**" Detection of PSA HPrEpiC LNCaP
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PSA, MRNA by nested RT-PCR

358 bp

00000000 0000000

()
RT-PCR Allele A Allele G j
0 wdis i K Sl e i

G GCTGTG

Chromatogram showing

ﬂ

|4 f A/G polymorphism in the o0 ® Secese cooscsscnnclicocscescans | & =%
\ ;\ | i coding region of the @ @8 asc cocscnscancloconcnsonne @
| |'|' i | | / | parental alleles, detected .l ® #e e cocncnscnsclloccncasonne (s ee
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We demonstrate the existence of very individual PSA promoter methylation patterns in prostate cell lines
ranging from: no methylation — LNCaP to monoallelic type concomitant with two proximal CCWGG sites
methylation — BPH1, and complete biallelic CpG modification — PC3. Moreover, LNCaP cells whose PSA
promoter is biallelic free of CpG methylation show biallelic PSA expression, while PC3 cells lack PSA
expression due to complete promoter biallelic methylation. Having identified proximal PSA promoter
methylation in a PCa cell line model in the context of the CpG and CCWGG motifs, we report the existence
of a PSA promoter methylation pattern that includes a cancer-specific and another that reflects a non-
cancer condition.
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44 Conclusions

By profiing CpG/CCWGG methylation in the
PSA promoter in a PCa cell line model, we
demonstrate novel data that has the ability to
translate PSA promoter methylation into a
specific type of disease, precising the diagnosis
based on clinically detected serum PSA levels,

> Determination of allele-specific
methylation can differentiate between
BPH, Indolent and Aggressive PCa and can
greatly improve PCa PSA-based testing.

> Detection of biallelic PSA methylation at a
and provide some clue to the mechanism of normal PSA level may indicate an
PSA expression. aggressive form of PCa.

4’ Contact Information

Mihails.Barisevs@rsu.lv
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Neirodegenerativo slimibu izplattba musdienas
arvien pieaug. Atskirlba no citam fatalam
saslimsanam, demences slimnieki diezgan atri zaude
spejas pienemt ar arstniecibu un aprupi saistitus
lemumus, aktivi piedalities sava arstniecibas un
aprupes plana sastadisana un istenosana. Savukart,
motoneironu slimibu gala stadijas slimnieki zaude
spéeju savu gribu paust (iekSgjo gribu padarit zinamu
aprupétajiem un specialistiem). Kliniskaja prakse
Latvija petnieki noverojusi vairakas problemas so
pacientu tiestbu Istenosana un aizsardziba
arstniecibas un aprupes laika.

44 Pétijuma meér

=,
»

Noskaidrot Latvija pastavosos etiskos, tiesiskos un
praktiskos izaicinajumus neirodegenerativo slimibu
un demences pacientu veselibas aprupé, iespéju
robezas sasniegt vienpratibu un izveidot
rekomendacijas vadliniju un veselibas aprupes
planosanas dokumentu izstradel un pilnveidosanai.

‘4 Secinajumi

1. Pacientu = autonomijas nodrosinasana

Istenosana Kkritiski svariga

tiesiski -
aprupes dzives nobeiguma plana sastadisana.
. EsosSie tiesiskie institati  Latvija -

pilnvarojums,

aizgadniba — nespe] pilniba atrisinat
sastopamas mediciniski— tiesiskas problemas.
. Ir  nepieciesams  vienojoties par

aprupes kvalitates indikatorsi,
personu ar smagiem psihiskiem
attistibas traucejumiem un demenci
aizsardzibu arstnieciba/psihiatrija.

)

Kontaktinformacija

Marina.losevica@lu.lv: karina.konstantinova

solvita.olsena@lu.lv

IEGULDIIJUMS TAVA NAKOTHNE

un
ir neirodegenerativo
slimibu (seviSki demences) agrina diagnostika,
pacientu un piederigo informésana, savlaiciga
étisko jautajumu atrisinasana un

nakotnes
leprieks izteikta griba un pagaidu
prakseée

aprupes
standartiem, ir jaizstrada un jaievies tadi veselibas
kas atspogulotu
traucéjumiem,
interesu

lu.lv:

- ' ' Q-

g

"

Neirodegenerativo slimibu un demencu slimnieku
veselibas aprupes izaicinajumi Latvija- specialistu

viedokli

A$ Rezultati un diskusija

lzmantotda metode - specialistu (arsti (neirologi, psihiatri,
gimenes arsti), medicinas étikas specialisti, psihologi un
socialo pakalpojumu sniedzéji) intervijas (N=12) . Intervijas
atklaja zemak noraditas problémas pacientu arstesana un
aprupe:

Veselibas un socialas aprupes nodrosinasana:
Novélota diagnostika;
NepietiekoSs finanséjums;
Nepietiekama neiropsihologiskas izmekléSanas pieejamiba
un kvalitate;
Nav vienotu standartu, ka atrisinat ar aprupi dzives
nobeiguma saistitus jautajumus (paredzamus un
sagaidamus stavoklus: terminalo deliriju, atteikSanos no
eédiena, vienkarsi nespéju rupéties par sevi,aprlipéetaju
IzsTkumu vai distresu);
Nav noteiktas kartibas ka Tstenot pacienta ieprieks paustu
gribu uz aprdpi dzives nobeiguma;
Nav vienoti standarti gadijumiem, kad socialas aprupes
centra klientam/ pacientam drosibas apsvérumu dél ir
nepieciesama pastaviga vai ilgstosa fiziska ierobezosana
paskaitéjuma noversanai.
Tiesibas uz invalida 1pasas kopsanas pabalstu un socialo
aprupi var tikt istenotas personam, kuras spej rakstiski
paust savu gribu.

Izglitosana
Zema iedzivotaju informeéetiba par demences agrinam
pazimém; zema veselibas aprupes profesionalu aktivitate,
pamanot kognitivus traucejumus= to "normalizacija”;
Nav vadliniju, protokolu par pacientu lemtspégjas izvertéesanu
un taktiku, aprupeéjot personu, kurai ir ierobezotas spejas
paust savu gribu;
Arstiem nav pieejami skaidri kritériji, kuri ir jakonstatg, lai
izsniegtu izzinu pagaidu aizgadnibas nodibinasanai vai par
nakotnes pilnvaras spéka stasanos;
Nav skaidrs, kura bridi pacients var vérsties VDEAVKaE ar
lesniegumu par invaliditates ekspertizi un kuram arstam
(gimenes arstam, neirologam, psihiatram) batu jaizsniedz
nosutijums.

Komunikacija un lemumu pienemsana
lerobezotas lemtspéjas prezumpcija= paternalisms aprupé;
«Formali” brivpratiga pacientu ar demenci arstésana un
aprupe = informétas piekrisanas parakstisanas prasiba;
Diagnosticéjot demenci, nav pienemts ieteikt sakartot ar
mantojumu saistitus jautajumus, noformét pilnvaras, sastadit
nakotnes pilnvarojumu.

Sadarbiba
Nepietiekosa informacijas apmaina starp veselibas un
socialas aprupes sniedzejiem; neskaidra pienakumu sadale;
palidzibas konsekvences trikums; neskaidra arstéSanas un
aprupes noskirsana;
Gimenes locekli biezi nav kompetenti pienemt mediciniskus
lemumus - nav leintereséti, nejut, ka viniem butu tiesisks
pienakums to darit, palaujas uz arstu, labprat piekrit
hospitalizacijai.
Risinot  vientulo/bez  radinieku  atbalsta  palikuso
demences/neirodegenerativo  slimnieku  arstéSanas un
aprupes jautajumus, lémumu pienemsana nevar tikt uzticét
tikai arstiem - jabut kadai institlicijai, kas veic so uzdevumu,
piem. barintiesal.
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Development of Silicon photonics RRM/MZM modulators for intra-data center links

Armands Ostrovskis, Michael Koenigsmann, Toms Salgals, Benjamin Kruger, Fabio Pittala, Ryan P. Scott,
Hansjoerg Haisch, Hadrien Louchet, Aleksandrs Marinins, Sandis Spolitis, Jurgis Porins, Lu Zhang,
Richard Schatz, Xianbin Yu, Vjaceslavs Bobrovs, Markus Gruen, Xiaodan Pang, and Oskars Ozolins*

Riga Technical university, Institute of Telecommunications

S <
>Introduction 4 Research Objective

Silicon photonics (SiP) is a critical technology  Aim of ERDF-funded RINGO project is development

enabling high-baud rate communication. It is a  ©Of high-speed energy efficient SIP based RRM and
key technology for future 800 Gbps and 1.6 Tbps MZM with at least 200 Gbps per A transmission

solutions to meet the ever-increasing demands. speeds_for 800 Gbps and 1.6 TbDS short re_ach data
The 800G pluggable multi-source agreement center interconnects. Use of SiP technologies allow
(MSA) suggests that intensity-modulated direct- 0 scale up transmission speeds rapidly while

detection (IM/DD) is the most sustainable way  Maintaining small footprint and energy efficiency.
forward. The high operational bandwidth of each State-of-the-art SiP research creates ground for

transceiver component is essential. Therefore, =~ €merging companies focused on developing SiP
pulse amplitude modulation (PAM) and on-off  te€chnologies.

keying (OOK) should be considered. SiP offers 1536.95 nm

excellent production yield and has a substantial ] $.9.9 M. -

role in optical interconnects. SiP ring resonator i DSP DSP

modulators ~ (RRM) and  Mach-Zehnder [ [ awe [F7® *Lw }((0)) = [Dso

: - 256 GSa/s 1256 GSa/s
100m ;
modulators (MZM) have unique advantages like 1mm  [pavprled | Ypa 1110 G11z

. . . . . 13.861' :
small footprint, simple driver configuration, low N0 1>,.

power consumption, and  suitability for 1556.55 nm ‘:: 22 dB

multichannel applications.

A & Results & Discussion

e —— 160Gbaud OOK, ob2b  155Gbaud OOK, ob2b  150Gbaud OOK, ob2b
ating couplers (GC) L3FF-taps&13FB-taps | 13FF- F-taps&13FB-taps | L3FF-taps&13FB-taps

—=GC and 10 mm waveguide (GC+WG)

M |—GC+WG and RRM b
3 —GC—I—WG and MZM _ ( )
&P _

320

-

©

540

&P

=

—

1520 1540 1560 1580

33FF-taps&33FB-taps | 33FF-taps&33FB-taps | 33FF-taps&33FB-taps
Wavelength (nm) 240Gbaud OOK, ob2b  235Gbaud OOK, ob2b  220Gbaud OOK, ob2b

The Institute of Telecommunications (TI) in collaboration with Keysight Technologies form Germany have
achieved world record demonstrations on both SiIP modulator technologies. We managed to generate 240
Gbaud OOK signal with SIiP MZM modulator. We also achieve transmission of 235 Gbaud and 220 Gbaud
OOK over 100 meters of SMF. DFE with 33 FF-taps & 33 FB-taps was used to achieve performance below
a 6.25 % OH HD-FEC threshold. We show the performance of 150 Gbaud PAM4 and 100 Gbaud PAMG.
We managed to transmit 145 Gbaud PAM4 and 100 Gbaud PAMG6 over 100 meters of SMF. We generate
160 Gbaud OOK signal with only 13 FF-taps & 13 FB-taps for the DFE.

44 Conclusions

240 Gbaud(m) & 235 Gbaud(V ) & 220 Gbaud(#) OOK
We generate a record 240 Gbaud OOK, 150 i s s .( .)! SO F’). 160 Gbaud(m) & 155 Ghaud(V) & 150 Gbaud(+) OOK

1= =~ = 100m,33FF-taps&33FB-taps

Gbaud PAM4, and 100 Gbaud PAMS6 signals | .|(8) %q. MZM :(b) e e
with performance below the HD-FEC SO 107 =il O b 137 anpas B mgs
threshold using SiP MZM-based transmitter. = 102 EHD ok hm’lt h NENE. % :_ :<>--1qom,13§FF-mpis&13F]i3-mp5:
We also show a 160 Gbaud OOK SiP RRM- |< ::.;,L;b'QS'F}};,;;;;F'B};,;' A B g2l "N RRM 1
based transmitter. 1073 {{—¥—ob2b, 33FF-taps&33FB-taps| W P N [

This research was supported by the ERDF- e hs e

- <> = 100m,33FF-taps&33FB-taps

funded RINGO project (No. 1.1.1.1/21/A/052) = 0% 5 4 2 0 2 4 6 & 10'3.6 420 2 4 6 8
RX power (dBm) RX power (dBm)

4’ Contact Information

Prof. Oskars Ozolins {oskars.ozolins@rtu.lv}
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Tiny Titans: Unveiling the Challenges
and Potential of Nanoparticles in Cancer Therapy

Antons Sizovs,!? Rinalds Serzants,’2 Baiba Svalbe'?

Latvian Institute of Organic Synthesis: 2Baltic Biomaterials Centre of Excellence
- | 4 .
Introduction Research Objective

Nanomedicine ams to develop Improved  Qur objective was to develop nanoparticles capable
therapies for cancer by reducing systemic toxicity  of resisting opsonization and maintaining stability in
and enhancing drug accumulation In tumors.  gerum, thereby circumventing the protein corona
Nanoparticles (NPs) selectivity towards tumors is  formation and changes in NP size. We then aimed to
assumed to arise from superior penetrability of  ytilize these particles within the 15-60 nm range, the
tumor vasculature to nanoscale objects, a  theoretically optimal size for capitalizing on the EPR
paradigm known as the Enhanced Penetrability  effect, to investigate the extent of the Enhanced
and Retention (EPR) effect. The median delivery  permeability-Retention (EPR) effect correlation

to tumor sites of known nanoparticles, however,  petween nanoparticle size and selectivity for tumors.
is under 1% and NP disposition within the tumor

IS limited to periphery. When NPs enter systemic
circulation, they are immediately opsonized by
serum proteins forming a protein ‘corona’, NPs
increase in size, and are rapidly removed from
circulation. While the use of NPs in cancer leans
heavily on the EPR, opsonization restricts our
understanding of EPR potential and optimal NP
size for full exploitation of EPR remains unknown.

A & Results & Discussion

STABILITY IN FULL SERUM, 37 °C C BIODISTRIBUTION 2 WEEKS POST INJECTION E NANOPARTICLE DISTRIBUTION WITHIN LIVER

1.00 50+
],;; it = 18nm
' B 29nm

0

A HYDRODYNAMIC SIZES OF NP

-~ NP-54nm
-+ NP-29nm
-+ NP-18nm

1.0-

B
o
L

B 54nm

b.'l
o
|

20+

Relative

10-

Normalized autocorrelation
s
o
Concentration, %ID/g tissue

n T T T ‘-:—-—I:WH!—W“\——-P—P#““
1 10 100 1000 ST - i P o 000

Dy, hm e Imel 200 TUMOR SELECTIVITY

D PHARMACOKINETIC PROFILES AFTER L.P. INJECTIONS
20

_ A. Size distribution plots of nanoparticles. B. Autocorrelation functions
50 : ' ' of NP with D,=18nm during 7 days of incubation in full serum. C.

: Concentrations of NPs in tissue homogenates 2 weeks after ip.
injections (top); Relative concentrations of NPs in tissues compared
to concentration in tumor, all significantly different unless noted
otherwise {(bottom). D. PK profiles in healthy and TNBC bearing mice.
E. Confocal microscopy image showing disposition of NPs (red)
between cells of liver (green).

Normalized concentration, RU
-y
=]
[=]
L

times, days

Developed NPs with D, of 18, 29 and 54 nm showed no changes in FCS autocorrelation functions even
after one week incubation in serum, attesting to NP resistance to opsonization. This led to exceptionally
long circulation and provided the opportunity for NP to extensively probe extravasation sites. We didn't
observe accelerated clearance in TNBC-bearing mice compared to their healthy counterparts. Highest
concentrations of NPs of all sizes were found in tumors, but selectivity was very moderate. Nanoparticles

were able to diffuse deep into tissue and did not conglomerate around the blood vessels.

4 Conclusions Acknowledgements
The presence of tumor does not appreciably This work was generously supported by the European
accelerate NP clearance from circulation, Union’s Horizon 2020 research and innovation
rejecting long-standing hypothesis that tumors programme, Grant No 857287; Latvian Council of Science
act as a sink for NPs due to EPR effect. Fundamental and Applied Research Programme Grants

1zp-2020/2-0048 and I|zp-2021/1-593; Latvian Insitute of

Passive targeting via EPR effect alone cannot Organic Synthesis Internal Grant to Rinalds Serzants.

be a sufficient mechanism for NP-based

delivery to tumors (at least TNBC) and provides
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Association of polymorphlsms in CAST gene W|th feed efficiency indicators

and other parameters of intensive fattening in Latvian dark-head sheep

|.Trapina’l, D.Kairisa?, S.Plavina’, J.Paramonovs’, N. Krasnevska', N.Paramonova’

'Genomics and Bioinformatics, Institute of Biology of the University of Latvia, Riga, Latvia;
2 Department of Animal Sciences, Latvian University of Life Sciences and Technologies, Jelgava, Latvia

S

Introduction ‘4 Research Objective

Feed efficiency is a crucial economic trait in Aim of the stud y
animal husbandry because a feed- ™

efficient animal will eat less while maintaining Analy?e 1.:he C.AST gene ar:nc! thel.r pelymorphlsms o
production and health and emitting less ~ e association WIth'feed-effICIent |r3d|cetors and ether
methane. Improving feed efficiency v parameters of intensive fattenln:q in t.he Latvian
parameters is highly important because sire Dark-head breed for the first time.
rams with better feed efficiency produce rwmummymmmo G (b < 48 lambs
offspring with higher values of this indicator. (age 87.02 + 7.14 days; start body weight 25.12 + 2.50 kg)
of 13 sirerams of LT
Latvian dark head (LT; Latvijas tumsgalve), only < b
sheep breed made in Latvia, was created by crossing Intensive fattened with unlimited water (automatic

drinkers) and combined concentrate and hay in ram

& ™ |ocal Latvian sheep with Shropshire and Oxfordshire : o Rl ”
e . . y . control breeding station “Klimpas
®  rams. The first pedigree or breeder’s book for LT sire
" ramswasissued in 1939 P .
s R IaHEd | . Phenotypic parameters at Blood sample for
_ weight 45 - 50 k DNA
Calpastatin (CAST) plays a key role ) . 3 |
in skeletal muscl velopment an ' :
in ske el.ta } uscle t:e' elop t eb tI and w\w o l“:l - Calculf&::len of feed # ™ Sequencing of
Is involved In protein metabolism, T = sidciency CAST gene
muscle growth and development, - = B
and fat deposition. b 4 | ~—
Association analyzed of polymorphisms with SPSS 25.0

A_ Results & Discussion
CAST gene structure with polymorphlsms in LT breed

I H— ]]H wipuin inibitor domsin I_H ___________________ _I m-m H_ ﬁ' H . "*T?‘\, *\‘ _‘_‘.‘
] - H— gl H-I[lII I_II e B B B B

» Comparing 48 sequences of lambs W|th reference sequences (ARS_UI_Ramb_v2.0), 83 polymorphisms, including 16 SNP in

exons, two variable PolyT, and seven InDel, with known identification (ID) numbers, were identified.
» Two (2) SNP without ID numbers were found.

» In the case of four loci, all samples were 100% with minor alleles compared with the database; in the other four, minor
alleles were more than 75%.

» Forty (40) loci form five groups with complete linkage disequilibrium between polymorphisms.
Association analyze of SNPs of CAST gene with different indicators

In case of 14 SNPS: rs408766737 (1. intr), rs409957235 (1.intr), rs427020888 (9.ex), rs411890461 (before 14. ex), rs595407380 (before 16. ex),
rs161885160 (after 16. ex), rs422870731 (after 17. ex), rs414752082 (before 19. ex), rs413442067 (20. ex.), rs403818435 (after 23. ex),
rs425457342 (before 25. ex), rs414913427 (before 26. ex; splice site), rs417790589 (27. ex), have been found a statistically significant
association in the group of LT lambs.

One SNP-was found to have In the case of eight (8) SNPs was found statistically One SI\_IP-was fo‘unc-:l _t° have
statistically significant significant association with RFI, RWG and/or RIG; statistically significant
association with feed conversion k association with meat % from
ratio, kg, and feed efficiency, g e e e e 4 b live body weight
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‘_4 Conclusions

14 SNPs showed a statistically significant association with one or more traits. Therefore, CAST
SNPs have the potential to be molecular markers for FE indicators and other fattening parametersand @ Vg ¢ )
thus could be used to promote the selection of LT for meat production in Latvia CAST SNPs have the
potential to be molecular markers for FE indicators and other fattening parameters and thus could be
used to promote the selection of LT for meat production in Latvia.

" Contact Information: 1iva Trapina, Dr.med., e-mail: ilva.trapina@lu.lv

2 ‘ ‘f’f“*:f?n UNIVERSITY Latvia University This research is funded by the Latvian Council of Science project No Izp-2021/1-0489:
AN OF LATVIA . ' ‘ ” of Life Sciences »Development of an innovative approach to identify biological determinants involved in the
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Toms Stals, Liga Pentjusa, Zane Libiete

Latvian State Forest Research Institute “Silava”

o
Introduction

«Ecotones, or transition zones between different
ecosystems, are typically areas of high
ecological value providing diverse ecosystem
functions. Riparian zones of water bodies are
among the prevalent types of ecotones in
Latvia.

The structure of a riparian forest - composition
and density of trees, composition and
distribution of understory vegetation - directly
affects the ecological functionality of riparian
zones (their ability to limit erosion, promote
nutrient and sediment uptake, and provide a
food source for aquatic organisms). These
factors influence also the visual attractiveness
of the area and the recreational opportunities it
provides. For example, dense spruce stands
contribute to soil and water acidification
through needle litter and create heavy shade
that hinders the development of vigorous, bank-
stabilizing herb layer, thus having detrimental
effect on water ecosystem. Moreover, dense
stands are less valuable from a recreational
perspective. Therefore, it is recommended to
establish mixed-species forests, to increase the
proportion of deciduous trees, and to promote a
mosaic structure of the forest stands and
understory vegetation in the riparian zones.

Expected results and
scientific novelty

A
\ 4

The aim of the environmental monitoring at
Tora river is to evaluate changes after the
implementation of green and blue
infrastructure measures. The obtained results
will allow to evaluate the effectiveness of
riparian zone management and its impact on
various riparian forest ecosystems and their
functions, thus providing background for the
most appropriate planning directions and site
specific riparian zone management guidelines.
The scientific novelty is based on the opinions
expressed in the scientific literature and among
experts that the most appropriate management
and planning of riparian forests is based on a
targeted and individual approach that considers
specific on-site conditions. Such practices are
implemented in the Nordic countries, but no
studies have been conducted in Latvia so far, so
our data will provide a basis for reviewing
existing riparian zone forest management
principles, balancing all key ecosystem functions
- supporting and regulatory, provisioning and
cultural.

<’ . Contact Information

361400 JI61600 361800 362000 362200 362400 362600
§ A EEE— X = ]

361200

T

Design and management of forested riparian zones along small water courses in Latvia

>

Research Objective

Within the frames of LIFE IP project “Implementation
of River Basin Management Plans of Latvian towards
good surface water status” (LIFE GOODWATER IP), in
summer and autumn months of 2023 green and blue
infrastructure measures will be implemented in the
study area, comprising diversification of the riparian
zone, thinning dense spruce stands and promoting
broadleaved tree species, as well as building a peak
flow control structure in the ditch before its discharge
into the Tora river. Practical implementation of the
green and blue infrastructure measures are carried out

by AS "Latvijas valsts mezi”, while scientific expertise
and monitoring are provided by LVMI "Silava”.
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Air lemperature under tree cover {in shade)
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Hypertensive retinopathy classification and target blood pressure evaluation in

type 1 and type 2 diabetes mellitus patients

: : ; Scientific Institution:
Authors: Beate Peterfelde'?, Zane Svikle', Dace Petersone3, Aleksis Baumanis?, CICERITICIRSSIULION

Julija Janceva?, Renate Nagobade'?, Eliza Briede'?, Janis Valeinis3,
Kristine Baumane'?, Jelizaveta Sokolovska'.

>

Introduction

** Hypertension is common in patients with
diabetes mellitus and remains a significant
medical and social problem, causing end-
organ damage and represents a major
financial burden for healthcare.

* We conducted this study to evaluate the
blood pressure (BP) and its caused changes in
fundus among type 1 (T1D) and type 2 (T2D)
diabetes patients.

p>

Materials and Methods

% A single-centre prospective cross-sectional study
included 150 eyes of 150 patients (75.3% female,
median age 66.5 (52.0-72.0) years; median diabetes
duration 14 (5.0-22.0) years.

* Patients were with T1D (30.0%) and T2D (70.0%).

“* The subjects were divided into two groups:
% 32 patients that met BP target (systolic < 130
and diastolic < 80 mmHg) and
“* 118 patients that didn’t meet BP target.
% Hypertensive retinopathy was classified according
to Wong - Mitchell and Keith - Wagener - Barker
classification.

A

v Results & Discussion

*» There was a statistically significant difference
between: hypertensive retinopathy groups, BP
control, BP medication usage, diabetic
retinopathy stage, age, diabetes type.

“ Conclusions

“* Our data revealed that 78.7% diabetes patients
didn’t meet BP target and from them:
“* 34 patients didn’t use any antihypertensive
medication
% 85 patients did use, but didn’t meet BP
target.
% Hypertension in diabetes patients was poorly
controlled and characteristic changes could be
seen during fundus oculi examination.

P Contact Information

+* Beate Peterfelde: bb13050@edu.lu.lv

Iceland [P‘[l:l]

Liechtenstein
Norway grants

2% LATVIJAS
UNIVERSITATE

PerDiRe

1. Faculty of Medicine, University of Latvia, Riga, Latvia.

2. Department of Ophthalmology, Riga East University Hospital, Riga, Latvia.

3. Faculty of Physics, Mathematics and Optometry, University of Latvia, Riga, Latvia.
4. Faculty of Medicine, Riga Stradins University, Riga, Latvia.

¢ Fig. 1. Gunn’s sign - tapering of retinal vein on either
side of the AV crossing.

% Fig. 2. Salus sign - deflection of retinal vein as it crosses
the arteriole.

% Fig. 3. Soft exudates (cotton wool spots).

“* Fig. 4. Copper wiring: increased light reflex of the retinal
arterioles.

44 Acknowledgement
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(EEA) grants, project Integrated model for
personalized diabetic retinopathy screening and
monitoring using risk-stratification and
automated Al-based fundus image analysis
(PerDiRe). EEA-RESEARCH-60.
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Investigation and comparison of EDFA and Raman hybrid amplifiers
characteristics for WDM transmission systems

Dmitrijs Prigunovs’, Patriks Morevs, Mareks Parfjonovs, Toms Salgals, Ricards Kudojars, Vjaceslavs Bobrovs
Riga Technical University, Institute of Telecommunications

5

Introduction 4 Research Objective

Modern Fiber Optic Transmission Systems

(FOTS) have optical signal amplifiers as an For this purpose, a simulation model of a 16-channel
integral part. There are two main types: Erbium- 10 Gbps dense wavelength division multiplexed
Doped Fiber Amplifiers (EDFAs) and Raman (DWDM) transmission system with non-return-to-zero
Fiber Amplifiers (RFAs). Raman amplifiers RFAs (NRZ) on-off keying (OOK) modulation and 100 GHz
based on dispersion-compensating fiber (DCF) channel spacing was introduced. The performance of
have potential application in future long-haul the hybrid R.aman-EDFA a.'-umpllﬂer IS e\_/aluated In
high-capacity optical communication systems terms of obtained global gain (GN) and bit-error rate

due to the fact that chromatic dispersion (CD) (BER).

compensation and insertion loss in transmission

system link section can be obtained at the same ) P 1000mW

time. Hybrid Raman erbium-doped fiber m//
amplifiers (Raman-EDFAs) are available to /
iImprove optical signal-to-noise ratio (OSNR)
performance in optical transmission systems. In -
this research authors investigate and compare | | ‘f '

the performance of a hybrid Raman-EDFA ; -y I I s o D D I
amplifier at different pumping configurations in o T M T
wavelength  division  multiplexed (WDM)

iInfrastructure.

12

G, dB
8
.I \
|
|
|
|
|
|
|
|
|
|
|

AV Results & Discussion

Optical Distribution

2F

4 F Central office (CO
| Data Source N

6 Network (ODN)

-8 + BER threshold

log, (BER)

y e
' :
RAMAN @ EDEA | : :
| AWG )
| SMF DEMUX
| { ] PHYS
s ; | ONTs
Terminal (RT] ——% :

S 1.0 1!5 210 2'5 3.0 3t5 410
EDFA pump power (mW)
Authors consider the maximal transmission distance RAMAN amplifier pump power at (100 to 600 mW) and
EDFA amplifier at (5 to 40 m) at the BER threshold of 1x10™ to be the main criteria for the system’s
evaluation. The BER threshold of 1x107° has been reached after transmission over 500 mW of Raman

span and system is operable at any EDFA power pump between 5 mW and 40 mW as the BER curves are
below the 1-10 threshold over this range.

44 Conclusions

26— ———o—9
Al
The optimization of hybrid EDFA-Raman i§ [ —
amplifier performance improved significantly in e T e e T R
terms of flat gain bandwidth as well as higher 3 ji:
gain of transmission system. The design of L -6}
optimum hybrid amplifiers was very important in g ;g :
obtaining a broad flat gain The parameters, 29
which optimized the EDFA’s performance in 24 |
term of gain are EDF length, pump power and bl
pump wavelength while the parameters, which 30F , , , , | , , ,
optimized the Raman amplifier are Raman 100 200 300 400 500 600 700 800 900 1000
oUMpP POWeT. RAMAN pump power (mW)
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Dabisko piesarnotaju izplatiba
dazada veida uztura
BIOR bagatinatajos

3 PARTIKAS DROSIBAS, DZIVNIEKU VESELIBAS

S

levads Petijuma merkis
« Augu Izcelsmes uztura Dbagatinataji tiek ?
pozicionéti ka dabiski lidzekli uztura papildinasanai
ar dazadam mineralvielam, vitaminiem un
bioaktivam vielam, tacu lidz ar tam, sie produkti var
saturet dazadus partikas piesarnotajus. Mikotoksini
un pirolizidina alkaloidi (PA) ir Kimisko savienojumu
grupas, kas partikd nonak dabiska cela un var
batiski ietekmét patérétaja veselibu. Mikotoksini ir

Zane Berzina

« Péetijuma meérkis bija veikt analitiskas metodes izstradi
vienlaicigai mikotoksinu, pirolizidina alkaloidu un
tropana alkaloidu kontrolei dazada veida uztura
bagatinatajos, ka ar1 apzindt dazadu uztura
bagatinataju piesarnojuma [Tmeni un izvértét So
produktu nekaitigumu.

Sere e Swww Somija; 1 Francija; 1
= . = = = . Uztura bagatinataji ,, ,, ’
pelejumu sénisu sekundarie metaboliti, kas J W pvienota Sveice;? B Gaaacd
Karaliste; 1 i~y
visbiezak rodas nepiemérotas uzgabasanas Usbekeitana: 2 alis:2
apstaklu vai zemas kvalitates izejvielu del. PA jeb Aknu darbibas o
’ o . _ . : : : 3 ¢ : uzlabosanai; 8 Nervu ASV:8 30’
augu toksini Ir Kimiskie savienojumi, ko augi Sirds un sistemas
. ] ’ _ . .. asinsvadu stiprinasanai; )
metabolizé, lai pasargatos no dabiskajiem veselibai; 10 8 lzrala; 1 ot
s A _ : _ _  Indija; 3 ’
apdraudétajiem - kaitékliem. Ka vienu ta otru Visparigai
: _ . o d . imunsistemas
piesarnotaju  klatbdtne augu izcelsmes uztura uzlabosanai; 7
— PRI - — - : - 4 4 7. - Gremosanas
bagatinatajos ir konstatéta jau ieprieks, tacu sis ir ‘7///‘& " stermaiid
pirmais Sada veida pétijums, kura abas e Kaulu
: — — : : — . samazinasanai; 2 veselibai; 3
piesarnotaju grupas tiek monitorétas ar vienu
anathiSkO metodi p|a§a Spe ktra uztura 1.att. Petijuma ieklauto uztura bagatinataju veids un izcelsmes regions
bagatinatajos.
A . Rezultati diskusij
=N e Strerol Stop ad ird
2.att. Hepativit, aknu Strerol Stop advance, sirds Ergsin:f EZU‘LZZZTT’;; ® R _
Mikotoksinu 5000 darbibas uzlabosanai un asinsvadu veselibai | 2500 3.att. Alfernariofa
un pirolizidina monometiletera
alkaloidu aspp | FelexolsForte, nervu 2250 | Bio Silymarin, aknu saturs (ng) viena
J sistemas veselibai darbibas uzlabosanai rekomendeétaja
koncentraci@a . 1s00 T Liv:52, aknu darbibas 2000 diennakts deva un ta
uztura % : uzlabosanai Ashwagandha, visparigai % leguidjjums TTC
bagatinatdjos. s 1409 J _ 1750 veselibas uzlabo$anai (2,9ng/k.sv.diena)
(Summa 8 g
<L0Q E 1200 _ _ 2 1500 Koélajams skiedrvielu
vertibas S Ashwagandha, visparigal : = maisijums, zamu
pf&ﬂemtas k& g 1000 veselibas uzlabosanai E 500 trakta veselibai 2719%
0 ig/kg) S
£ 800 S 400
E I g AME ir potenciali
2 600 5 300 kancerogéns
g E ) savienojums un ta
S 400 Videja koncentracija: 372 ug/kg _ B s o gaf‘% TTC (toksikologiskais
= L E = m— 65;3%" * bazu slieksnis)
200 I I I I © o B0k robezvertiba ir 175
31% T
Pirolizidina alkalofdi I I I I 19% 23% I ng/diena
| | 5 I L =B l I I i ' R . o [ o | g o I il B 1.4% (pieaugusajam ar
m Mikotoksini 4 586 8 9 10 1113 14 16 17 18 19 21 22 24 25 26 27 28 31 32 33 34 35 36 33 39 40 41 43 44 45 46 42 4 6 7 9 14 16 19 21 2? 28 31 33 34 35 39 40 46 42 k.svaru 70kg)

Paraugu Nr.

« 79% paraugu saturéja kadu no metodé ieklautajiem piesarnotajiem. Visbiezak uztura bagatinatajos tika
detektéti Alternaria grupas mikotoksini - tentoksins 57% un alternariola monometiléteris (AME) 40%. Lai
gan pozitivo paraugu vidéjas koncentracijas méramas tikai ug/kg, parauga Nr. 42 summara dabisko
piesarnotaju koncentracija parsniedza 5 mg/kg. Citos lidzigos paraugos tik augsts piesarnojuma Iimenis
netika konstatéts. Savukart no 29 metodé ieklautajiem PA, visbiezak — 30% paraugu tika noteikts heliotrins,
taCu visaugstakas koncentracijas uzradija ehinatins (vid. 191ug/kg). Divos savstarpégji atskirigos UB
preparatos PA summas koncentracijas sasniedza 467 ug/kg un 1096 pg/kg, kas parsniedz noteikto
maksimali pielaujamo PAIimeni 400 ug/kg.

44 Secinajumi

« lzmantojot iegutos izplatibas datus un razotaja noradijumus par preparatu lietosanu, tika noskaidrota
piesarnotaju dienas deva, ko patérétajs uznem lietojot kadu no siem produktiem. Neliela produkta patérina
déel (dazi grami diend) vairaku piesarnotaju uzturekspozicija ir zema, salidzinot ar zinamajam
robezvértibam. Alternariola monometiléteris ir viens no visbiezak detektétajiem savienojumiem Si
pétijuma ietvaros un, lai gan tam Sobrid nav noteiktas maksimali pielaujaméas koncentracijas partika, tas ir
potenciali kancerogéns savienojums un ta TTC (toksikologiskais bazu slieksnis) vértiba ir noteikta 175
ng/pieaugusajam diena. So robezvértibu parsniedz Eetri UB, kas paredzéti aknu, gremo$anas, nervu
sistémas un kardiovaskularas veselibas uzlabosSanai.

<> Kontaktinformacija

M.Sc. Zane Bérzina, zane.berzina@bior.lv
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Dr.sc. soc. Anda Lake, Dr.sc. soc. llona The contribution of the cultural and
Kunda creative ecosystem to sustainable
development in Latvia:
methodological challenges and

The Latvian Academy of Culture . . .
epistemological barriers of research

S <
’Introduction 4 Research Objective

The concept of the ecosystem has grown in The study was conducted within the State Research

importance, as researchers have been grappling ~ Programme of the Latvian Ministry of Culture "Culture
with the need to examine the impacts of culture ~ @S @ resource for development of Latvia™. The goal.

on sustainable development. The ecosystem to examine the methodological and epistemological
concept emphasises the idea of barriers in the use of the ecosystem approach in the

interconnectedness and interdependency. It  Study of the CCS ecosystems. | |
allows for more nuanced ways of addressing The study addressed key conceptual traits, analytical

policy decisions about the cultural and artistic models and methodological solutions in the study of
manifestations to be promoted, supported, and eco§ystems, _assessing the preconditions and
developed. In Latvia the issues of the scope, barriers of their use.

scale, and boundaries of the cultural and creative ..

sector (CCS) became topical in the spring of [&&e
2020, during the Covid-19 pandemic. In the public
sphere there appeared several new questions,
such as "Who belongs to the cultural and creative
sector?” and “Who can be eligible for the state
support instruments allocated for the cultural and
creative sector?”

A & Results & Discussion

The network of
general collaborations

e

ooy L1
Thes el Ghbathe o Bulune and ans fedd (11)
=

The theoretical approaches of the cultural and creative ecosystems are characterized by dynamic study of
new empirical cases, redefinition of concepts, and testing of the theoretical ecosystem approach in the
context of new research goals and problem issues. Overall, ecological metaphors provide epistemological
opportunities for a more nuanced view of culture. Network analysis methods have a special importance.
The analysis of the Latvian music ecosystem allowed the measuring and visual representation of
ecosystem actor linkages and attitudes, reflected the complexity of the ecosystem composition, its
participants, hierarchies, and relationships in the professional, amateur, academic, popular, public and
commercial spheres. (The pictures - Vinogradova 2023, unpublished)).

<
> Conclusions

The ecosystem approach Is conducive to
lluminating the Institutional and individual
professional roles and values of the multi-level
operators of Latvia's CCS; it can promote a
dialogue among scholars, CCS professionals and
policy-makers on the CCS impact; it can help
strengthening the resilience, self-assurance,
sectoral belonging and solidarity of individual CCS
operators.

4’ Contact Information

Prof. Anda Lake anda.lake@lka.edu.lv; Assoc. Prof. llona Kunda ilona.kunda@lka.edu.lv
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ESOPHAGUS DILATION IN DOGS WITH POLYNEUROPATHY

ASSESSED BY ARTIFICIAL INTELLIGENCE

Inga Piginka-Vjaceslavova'-?, Julia Heimann?, Maksims Zolovs?3#, llze Matise - VanHoutana>

TInstitute of Food Safety, Animal health and Environment 3Rigas Stradina University > Matise Veterinary Pathology service
2 Latvia University of Life Sciences and Technologies, Faculty of Veterinary Medicine 4 Daugavpils University

<

. < o
Introduction ¢ “ Research Objective

253 adult Latvian dogs were affected by a The aim of the study was to determine the
sudden food-related outbreak of esophageal correlation between ganglion cell loss and
dilatation from 2014 to 2016 (Matise- muscle tissue loss in the esophagus using
VanHoutana et al., 2017). Esophageal artificial intelligence.

dilatation was associated with

polyneuropathy (PN), which is a systemic “ Meth0d0|ogy

disease affecting peripheral nerves. The

th . . 4d gi Histological samples of different parts of the
RRLIGEIoNE W = SMRGE) RS esophagus from 13 dogs effected by PN and

?utbrez(ajk ItS no(: cletar; dt_here;;ore, th'ﬁ st.udy 'E:c from 5 dogs without PN were scanned by the
peused at understanding the Meehanism ot panorama Scanner  3DHISTECH  (Fig.1).

development of acquired, idiopathic canine Histological samples were taken from the

polyneuy. cranial, middle and caudal part of the
esophagus. Respectively, ganglion cells were
counted and the compatible quantification
software HistoQuant was used for the
evaluation of the percentage of muscle fibers
and connective tissue in each slide (Fig.2.), to
assess objectively and quickly the
percentage of muscle fibers and connective
tissue in each slide.

Fig.1. Microscope-scanner of histological slides
Panorama Scanner 3DHISTECH

Ai Results & Discussion

Quantification showed a significant loss of
muscle tissue (10.3% less than in the control

" . gn . 1:* i L/ .- ‘u' A ; i ' i . l
group) and a Slgmflcant accumulation of Fig.2. Histological image processing with artificial
connective tissue in the esophagus of dogs intelligence software HistoQuant

: Tab.1
with PN (tab 1) _ The amount of muscle and connective tissue in the '
The loss of ganglion cells (60%) was the esophagus wall
same along the entire length of the cg‘:';:':' :::j;
esoph.ag.us in dggs_, _W|th PN (tab. _2), however, Ty || e
a statistically significant correlation between Amount of 627+93 524+13.0 <0001 O.
the severity of ganglion cell loss and the muscie%

severity of muscle tissue reduction was not

Amount of 37.3+9.3 476+13.0 <0.001 0.9
connective tissue%

found (p>005) M - median; SD — standard deviation
. . Control —th fd ith PN
This probably means that the loss of ganglion Stueiygraap=the groupor dagswihGLERN o
) ; ab.2.
Ce"S IS nOt the dlreCt cause Of the IOSS Of Average amount of ganglion cells in the esophageal
muscle tissue In the esophageal wall. Most wall per histological slide

: . , . Control Stud

likely, the loss of muscle tissue is associated S grou:

with damage to small peripheral nerves M(Q1-Q3) M (Q1-Q3)

and/or neuromuscular synapses. Amountof 5 (3 - 6) 2(1-3)  <0.001 0.55
These findings highlight the importance of 93“9""“ il

M - median; Q1-Q3 - the first and third quartile

quantitative histological studies In Control group - the group of dogs with PN

Study group — the group of dogs without PN

understanding many disease processes. 4
" -4 Conclusions

> | S Dogs with PN have significant esophageal muscle and
. ganglion cell loss, but no statistically significant correlation
Contact Information has been found between the severity of ganglion cell loss
inga.piginka@bior.lv and the severity of muscle loss, indicating that ganglion
imatise.vh@gmail.com cell loss is unlikely to be the direct cause of esophageal

muscle loss in dogs with PN .
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Latvijas mikrobiologiskie resursi zalai, veseligai un ilgtspéjigai nakotnei

Daina Eze, Vizma Nikolajeva, Zaiga Petrina, Maris Senkovs, Indrikis Muiznieks

Latvijas Universitates Latvijas Mikroorganismu kulturu kolekcija

B

levads

Starptautiska deponégjosa iestade LU Latvijas
Mikroorganismu kulttru kolekcija (LMKK) glaba
vairak neka 1700 baktériju un sénu tirkultlru.
LMKK ir integréta Eiropas Kultiru Kolekciju -
Organizacija (ECCO), Pasaules Kultiru Kolekciju
Federacija (WFCC), un ta ir registréta Pasaules -
Mikroorganismu Datu Centra (WDCM). .
LMKK parstav Latviju 2022. gada izveidotaja
Eiropas Pétniecibas infrastruktiras konsorcija

MIRR-ERIC.
LMKK ir nozimigaka mikrobiologisko resursu
glabataja Latvija. Tas darbiba vérsta uz

biologiskas daudzveidibas saglabaSanu ex situ
un Latvijai perspekiivo mikrobiologijas un
biotehnologijas virzienu attistibu. Aptuveni 85 %
mikroorganismu  ir  izoléti  Latvija. \Visi
mikroorganismi tiek glabati metaboliski neaktiva
un genétiski nemainiga stavokit — konteineros ar
skidro slapekli.

\ 4

4

-

LMKK pakalpojumi

LMKK galvenie pakalpojumi zinatniekiem un
komercuznémumiem:
mikroorganismu deponéSana (publiskai pieejali,
patentésanai, seifdepozitam);
mikroorganismu kulttru izsniegSana,;
mikroorganismu IzdaliSana, attiriSana un

raksturosana.

Sénes Trichoderma sp. ietekme uz fitopatogéno
sénu (Fusarium un Heterobasidion) augsSanu

Baktériju izdalisana no augu lapam

Zinatniskas darbibas virzieni

« Vides mikrobiologija
« Mikroorganismu ekologija un daudzveidiba
- Lauksaimniecibas biotehnologija

* Dabisku un Kimiski sintezetu savienojumu
antimikrobiala aktivitate

« Materialu mikrobiologiska stabilitate

- Augu un augsnes mikrobiologisko resursu izpéte ilgtspéjigai izmantosanai
- Séeklu mikrobioma raksturojums un dinamika nezalu augsnes séklu banka
- Merogosanas pétijums mikrobiologisko mésloSanas un augu aizsardzibas lidzeklu ieguvei dziluma un

virsmas kultivacijas procesos

- Inovativas pretiekaisuma un antipatogénas sisteémas, kuru pamata ir proantocianidini, kas izoléti no auglu
krumu lauksaimniecibas lignocelulozes atkritumiem

- Injicejami passkérssaistosi kompozitu hidrogéli kaulaudu atjaunosanai

- Multifunkcionalas piedevas antimikrobialas efektivitates novertéjums ellas bazes krasu produktos

44 secinzjumi

LMKK ir kluvusi par nozimigu LU Dabaszinatnu
akadémiska centra infrastruktGras dalu un
Latvijas mikrobiologisko resursu glabataju.
LMKK  veic petjumus sadarbiba ar
zinatniskajam instittcijam valsts atbalstitajos
prioritarajos zinatnes virzienos un iesaistas LU
~ studentu apmaciba.

Procenti, %

4’ Kontaktinformacija

Daina Eze, daina.eze@lu.lv
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Jauna pieeja omega-3 polinepiesatinato

taukskabju koncentracijas palielinasanai

Baiba Gukalova'?, lize Konrade?, Solveiga Grinberga’!, Reinis Vilskérsts ', Maija Dambrova'-?, Edgars Liepins'3

1 Latvijas Organiskas sintézes institits
2 Rigas Stradina universitate

B

44 Pétljuma mérkis

Aizstajot uztura piesatinatas taukskabes ar Izstradat jaunu  metodi PUFA  daudzuma
polinepiesatinatam taukskabém (PUFA), novéro palielinasanai, izmantojot uztura bagatinatajus un
samazinatu sirds un asinsvadu slimibu un 2. tipa taukskabju metabolisma kavésanu.

cukura diabéta risku. Tomér ar partiku uznemtais ‘

PUFA daudzums ne vienmér ir pietiekams. <Metodes

Nozimiga Iloma veseliga vielmaina ir ari

levads

polinepiesatinato _taukskébij | aciIkarnitTpiem + LDLR -/- pelu uzturam tika pavienota zivju ella.
(PUFA-AC), kas Ir taukskabju metabolisma . zycker zurkam tika ievadits 10mg/kg metil-GBB,
starpprodukti. PUFA-AC veidojas mitohondrijos lai kavétu taukskabju metabolismu.
taukskabju un karnitina esterifikacijas rezultata. + Veselie brivpratigie dalibnieki lietoja uztura
§ [ ,,mp,am ] bagatinataju (Livol, 2g/diena).
Suna « Kvantitativai analizei izmantoja LC-MS/MS.
- Mltohondrus\ R ——— T -
/ PUFA\@ - Eikozapentaénskabe (EPA) &/ . | [T
. 20 i_ MOH i | o
I ﬁzgm H PUFAC' LAy 8 :Gm Dokozaheksaénskabe (DHA) LC-MS/MS
PUFAC ~ H:Pn. 100- oA
U * - @ k i
PUFAs metabolisms [ PUFA-AC plazma ] k’ % M e pgaaanane - A \ ppraanann e Laiks, min

ﬁ_. EPA-AC
= = ill5
A Rezu Itatl % I . i il
1.00 2.00 3.00 .00 .00

PUFA 6.0 -
. \ i 3.0 - =
I e T\ Y . .J‘..:-, E " = 5-[] M
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. | o : = .
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_ ::D : 0.0 - . .
0.0 ' | Zuckerlean  Kontrole Metil-GBB
P 0 £ % B Zucker fa/fa N
HFLE=augsts ety saluraueiues Laiks, nedelas Zucker lean - liesas 2urkas
Zucker faffa - genétiskas aptaukosanas Zurku modelis
120 - . *P<0.05v Meti-GBB - karnitinafacilkarnitina  koncentraciju
samazinoss savienojums
1 mEPAmDHA 40 PUFA-AC EPA
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HFD HFD+PUFA

Omega-3 PUFA saturo$s uzturs Uztura bagatinataja lietosana  \etil-GBB lieto$ana samazinaja
novérsa aterosklerozes attistibu p'allellnéja‘ PUFA koncentrécuu insulina rezistenci un palielingja
peléem un palielingja PUFA  cilvéku asins plazma 1.5 reizes.  pUFA koncentraciju Zucker zurku

koncentraciju plazma ~38 reizes.  PUFA-AC bija augstaka plazmas  plazm3 2 reizes.
koncentracija, kas saglab3jas

ilgaka laika perioda.

«
4 secinajumi

|zstradato analitisko metodi planots izmantot, lai

/ PUFA ¢
méritu  PUFA un PUFA-acilkamitinu Ilimeni M . Mitohondrijs
kitniskajos paraugos talakajos pétijumos. i, \@ : il T
Omega-3 PUFA uznemSanas un to metabolisma mw I biopiee/ I
kavéSanas kombinacija ir loti daudzsoloSa pieeja, il ! | plazma
lai palielinatu omega-3 PUFA saturu asinis un | Kardiomiocits oAl

—

sasniegtu kardioprotektivu [Tmeni.

4’ » Kontaktinformacija 4’ Pateiciba

= [m] Pétijumu finansiali atbalsta Valsts pé&tijumu

@. 1 Baiba Gukalova programma biomedicind, medicinas tehnologijas un
‘-r‘..-'El baiba.qukalova@osi.lv farmacija, VPP-EM-BIOMEDICINA-2022/1-0001

N\

B RGAS STRADINA
UNIVERSITATE

Latvyas Organiskas
sintezes instituts




q g, RSN, TP ‘V‘"‘
’ World Congress of . | s PR .o mta. SN
< Latvian Scientists T . Joh oS

s B e
-~
L] ]
& - . ‘ . . ' -

A PDMS-free microfluidic device to isolate eXtraceIIuIar vesicles

from large volume samples.

Cristina Bajo-Santos', Miks Priedols’, Pauls Kaukis!, Gunita Paidere?, Romualds
Gerulis — Bergmanis!, Gatis Mozolevskis?, Arturs Abols!, Roberts Rimsa?

-Latvian Biomedical Research and Study Centre; 4 Institute of Solid Physics, LU

r <
>Introduction 4 Research Objective

Extracellular vesicles (EVs) possess numerous  The aim of this study was to design and fabricate a
attributes that are highly significant in the field of microfluidic device for EV isolation from large-volume
biomedicine. They not only have the potential 10 gamples such as urine and cell media based on A4F
be a powerful diagnostic tool, but they also  principles from cyclin olefin copolymer (COC) and
provide a novel approach to drug delivery. EVs  Off_stoichiometry thiol-ene (OSTE) polymers suitable

are naturally released by all types of cells into the for mass manufacturing, and to compare the
extracellular environment, which enable their non- performance of the device with current gold standard

invasive isolation from various body fluids. methods such as ultracentrifugation (UC) and size-
However, existing methods for EV isoaltion often exclusion chromatography (SEC).

involve complex, time-consuming protocols and
requne bUIky GQUipment, IImItlng their translation [ 1. Sample collection } [ 2. Particle separation ] ( 3. Characterization ]

to clinical settings. Asymmetric flow field-flow bonors Urine sample om)  OSTECOCdevice  Concentrated o o
fractionation (A4F) is a promising method for EV 2o Ry - sample EEE—.
separation that efficiently separates particles by '

combining force and Poiseuille flow. The Cdmmml

Cell culture

bifurcation of flow enhances the device and

E‘l'\. comiining

tackles the issue of limited sample volume @C:ﬁ ' W' ;§J

$.518 jﬂ“.ﬂi

throughput. \

Fig. 1 Visual abstract of the planned research.

AV Results & Discussion
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Fig. 2 Particle recovery, size distribution and EV characterizationby UC, SEC and Fig. 3 Characterization of cell particles. a. Particle amount recovered from Prostate Carcinoma (PC3) cell media by each
the OSTE-COC device from urine samples (US). a. Particle amount recovered of the isolation methods (Mean £SD). b. Particle amount recovered from Lymph node prostate carcinoma (LNCaP) cell
from US by each of the isolation methods (Mean £ SD). * p<0.05; b. Boxplots media by each of the isolation methods (Mean £SD). ¢. Median paricle size distribution from PC3 cultures with range. d.
showing average particle size distribution among all US. Whiskers show minimum Median particle size distribution from LNCaP cultures with range. e. Median and range of CD63 expression dsELISADy
and maximum. p-values derived from comparisonto UC, ***p<0.0001. ¢. Median each of the isolation methods from PC3 cultures. f. Median and range of CD63 expression dsELISAby each of the
and range of average CD63 expression dsELISAby each isolation method. d. isolation methods from LNCaP cultures.

Representative TEM pictures per isolation method from US9. Scale bar:500um,

The recovery of particles from different isolation methods was evaluated, and the OSTE-COC device
outperformed significantly UC in urine samples (Figs.2 - 3a,d). Size distribution analysis revealed that the
device indeed is able to separate particles by size significantly more efficienlyt than other methods (Figs. 2
— 3b,e). Confirmation of the presence of EVs in all samples was achieved through CD63 dsELISA and TEM
analysis. These results further validate the OSTE-COC device as having superior overall particle recovery

capabilities for EVs. 3
4 C I - SammEEﬁé rLBul‘fer
< Conclusions o
We present a novel microfuidic device that | ’;;Q i
o - - i S | A :r""':ﬂ’ - L PN ﬁl_,- ol —
utilizes bifurcated A4F separation principle for 'ml 2.0,067°’Q%® O O
continuos EV-separation from large volume o
(20ml) of urine and conditioned cell media. It ) - Cell debri e° - EVs = - PC membrane @ - OSTE - coC

shows a shift in size distribution of EVs,
suggesting size-based EV sorting from real
urine samples. This technology has the
potential to disrupt the EV-separation and
purification market due to its simplicity and

com patl b| I |ty W|th |al'g e-SCElI e man Ufa Ctu I‘i ng ’ Fig. STE-COC device operation principle and experimental setup a. Schematic of device principle.

<

Sample and buffer are added in parallel inlets, at a constant flow rate of 250 uL/min. The fraction
containing smaller particles is collected through the L-PORT outlet while bigger particles are recovered

I f - through the R-PORT, b. Fabricated OSTE-COC device with serpentine channel. Scale bar: 10 mm, c.
o n ac n o rm a I o n Picture of device’s experimental set-up. On the left, the syringe pump; in the middle OSTE-COC chip

and on the right the recovery station.

<

MSc/Mres Cristina Bajo-Santos, Junior Researcher Latvian Biomedical Research and Study Centre
cristina.bajo@biomed.lu.lv . This project was funded by Latvian Council of Science LZP-2019/1-0142
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>Introduction 4 Research Objective

Population ageing is a long-term development Prolonging working life thus seems to be the most
that has been evident for several decades in achievable policy goal to increase the sustainability of
Europe. This process is being driven by pension systems. But if we look at this situation as a
historically low fertility rates, increasing life opportunity not a problem? The aim of literature
expectancy and, in some cases, migratory analysis is to study how population ageing transform
patterns. About 30% of the European population the structure of society.

will be over 65 in 2050, and it is expected that
there will be fewer than two working age adults for @
each elderly person (Old age dependency ratio
projected to be 56.7%) (Fig 1) compared with
2021, there were more than three Europeans of =
working age for every European aged 65 or over, _
representing an old age dependency ratio of /;

32.5%. An older population has greater needs for * __ —— | -~ Share oftotal__
health care and long-term care. It makes it also = ' e
more challenging to sustain adequate pensions.

- Ol d-age
dependency ratio

10
Share of total

population aged
Yo001 2005 2010 2015 | 2000 | 2035 | 2030 | 2035 2040 | 2045 | 2080 oeyears
Are older people healthy anough to work and live | | N
i ? . Fig.1. Population structure indicators, EU-27, 2001-2030.
longer? Figure 2 shows trends in healthy life Source:Eurostat
years, a measure that combines data on life
expectancy with data on trends In
functional limitations, to obtain the number of
years that a person of a certain age can be A
expected to live without disability. V Results & DiSCUSSion
+f— ,
E ; - While the aging population presents various
2 f . 1 : 1 challenges, there are also potential benefits:
e T o T L S o : 1 1) Silver economy opportunities. The aging
S I O I O & ETE -, - population presents opportunities for the growth of
2 ﬁﬁﬁﬁﬁﬁ”ﬁﬁﬁ*ﬁﬁlﬁﬁf‘*ﬁf;§§j .~ the silver economy, as it drives demand for
3 . trs 0 healtheare services, assistive technologies, housing,
P §EESEEECiEicEgificsicsiissi: fg:  leisure activities. 2) Increased consumer demand.
7 TEEET T IATEaT R EdReSiT S8 The aging population represents a significant
Famuia 53 Fig:2 Healthy e years n absoiute value ot 65 males andifemales consumer market. Older adults have specific needs
oo N and preferences, creating opportunities for

businesses to develop products and services tailored
‘ to this demographic. This can stimulate economic
4‘ . growth and innovation in sectors such as healthcare,
CO"CIUSlonS leisure, travel, and technology. 3) Increased demand
for healthcare and research. The aging population
places greater emphasis on healthcare and medical
research. This increased demand can lead to
advancements N medical treatments,
pharmaceuticals, and Iinnovations In healthcare
delivery. 4)Extended working lives and skills transfer.
With longer life expectancies, older adults may
choose to remain in the workforce for longer or
engage in encore careers. 5) Volunteerism and civic
engagement. Many older adults have more free time
and may choose to engage in volunteer work and
community activities. 6) Cultural and social change.
This can lead to cultural shifts that value and
celebrate older adults, challenge ageist stereotypes,
and promote intergenerational understanding.

It is important to recognize and harness the potential
benefits of an aging population while addressing the
associated challenges. By adopting age-inclusive
policies, fostering intergenerational collaboration,
and promoting healthy aging, societies can
maximize the advantages that an aging population
brings and create opportunities for positive social
and economic outcomes.

4’ Contact Information

monika.bisere@gmail.com

Latvia University
of Life Sciences
and Technologies
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Amorphous calc

ium p:hosphéte citrate reinforced gelatin-alginate
dialdehyde bioink for bone regeneration

Abhishek Indurkar®?, Susanne Heid3, Julian Bauer?4, Kristaps Rubenis'?, Aldo R. Boccaccini® and Janis Locs!?

TRudolfs Cimdins Riga Biomaterials Innovations and Development Centre of RTU, Institute of General Chemical Engineering, Faculty of Materials Science and Applied Chemistry, Riga Technical
University, Pulka Street 3, LV-1007 Riga, Latvia.

2Baltic Biomaterials Centre of Excellence, Headquartersat Riga Technical University, Kipsalas Street 6A, LV-1048 Riga, Latvia.

3|nstitute of Biomaterials, Department of Material Science and Engineering, Friedrich-Alexander University of Erlangen-Nuremberg, 91058, Erlangen, Germany:.

4Institute of Medical Biotechnology, Department of Chemical and Biological Engineering, Friedrich-Alexander-University Erlangen-Nurnberg, Paul-Gordan-Str. 3, 21052 Erlangen, Germany.
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Introduction ‘4 Research Objective

Bone s a heterogenous and anisotropic  Stabilised ACP is the first solid phase synthesized
nanocomposite. The components are arranged  py cells with particle size ranging from 30-50 nm.

hierarchically into several structural levels. The  previous studies have revealed ACP stabilising
macro-structure consists of cancellous and cortical capacity of citrate and its presence in bone. Based

bone, which is divided into microstructure. The 45 these findings, we have tried to mimic the

microstructure is divided into sub-microstructures  nanostructure of bone by preparing nanocomposite
consisting of lamella that are further divided into  pigink consisting of citrate-stabilized ACP as an

fibrillar collagen and apatite nanocrystals. The final inorganic phase and gelatin-alginate dialdehyde
sub-nanostructure comprises minerals, collagen, (ADA-GEL) as an organic phase.

non-collagenous  proteins, and small organic  The synthesis procedure of ACP and its
moieties, imparting remarkable mechanical and  characterization are illustrated in Figure 2, while

remodelling capabiliies to the bone. A  the bioink fabrication is shown in Figure 3.
mitochondrial-dependent cellular process forms P —

the mineral component of bone. Calcium and  wrpiagumen €
phosphate ions in blood plasma are transported |
Into the cell cytoplasm. The ions are accumulated i 1 . ' 1 Lyophilization
in the mitochondria, and where the precipitation

occurs in the form of stabilised amorphous calcium
phosphate (ACP) micro-packets.

MNa ;PDJ

—

Calcium source ACP

XRD
FTIR
HR-TEM

{{{{{

Av Results & Discussion

Figure 1. ACP synthesis and characterization

Step 1 - Bioink Step 2 - Bioprinting _——
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Bioink

Figure 2. Synthesis of nanocomposite bioink Figure 3. Stability analysis of bioprinted construct

Citrate-stabilized ACP was successfully synthesized. HR-TEM revealed ~40 nm particle size that
resembles the size of naturally synthesized ACP. ADA-GEL bioink was prepared as control and
nanocomposite bioink was prepared by incorporating ACP into ADA-GEL. M3-3T3E1 cells were
iIncorporated in the respective boink and the bioprinted constructs was printed, crosslinked, and transferred
to o-MEM medium. The results revealed that the structural changes in the constructs (on different days) of
ADA-GEL were more than in the ADA-GEL-ACP. Figure 3 and 4 confirms reinforcement of ACP maintain
the structural integrity of the construct as observed while maintaining the cytocompatibility.

‘4 Conclusions

Citrate stabilised ACP was synthesised with
biomimetic particle size ~40 nm. The
nanocomposite with ADA-GEL hydrogel
possess better structural fidelity compared to
ADA-GEL. This indicate that reinforcement of
citrate stabilised ACP imparts mechanical
properties of ADA-GEL hydrogel. The in vitro
analysis have confirmed the cytocompatibility of
bioink.

ADA-GEL

ADA-GEL-ACP

Figure 3. Rhodamine phalloidin/DAPI staining bioink.
(image scale bar 500um)
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Analysis of feed cost and meat proflt dependlng on the feed efficiency

indicators in case of intensive fattening of Latvian dark-headed lambs
|.Trapina’l, D.Kairisa?, N.Paramonova’

'Genomics and Bioinformatics, Institute of Biology of the University of Latvia, Riga, Latvia;
2 Department of Animal Sciences, Latvian University of Life Sciences and Technologies, Jelgava, Latvia

’ Introduction

Latvian dark-head (LT; Latvijas tumsgalve) is [ i
the only sheep breed originating in Latvia. One of ity
the goals of LT selection for breeders is to [
improve the breed’s meat productivity.

< o Research Objective
Aim of the study

Analyze the price of combined concentrate and
the revenue from meat sales in different feed

The main costs (65 - 70%; average concentration feed price in the efficiency lndlcaftor I(?vel_s of the Latvian Dark-
market - €13.65 / 20kg) in livestock, including sheep farming, are the head breed to identify indicators that ‘fOUld
production or purchase of feed. It can be reduced by breeding sheep with IMProve sheep farmers’ expenses and/or income.
higher feed efficiency.

48 lambs
Feed efficiency is a crucial economic traitin (age 87.02 * 7.14 days; start body weight 25.12 + 2.50 kg)
animal  husbandry because a feed- = 0 of 13 sire rams oy LT
efficient animal will eat less while maintaining - : _QL — :
roduction and health and emitting less Intensive fattened with unlimited water (automatic
P A g drinkers) and combined concentrate and hay in ram
methane. | control breeding station “Klimpas”
Meat price, €, per 100 kg inLV and ES ... Production of sheep and goats meat in <
i~ -u Latvia was 0.47 Thousand tonnes in 2022, Phenotypic parameters at weight 45 - 50 kg and
e oV v but in 2021 - 0.45 Thousand tonnes calculation of feed efficiency indicators
o A (EUROSTAT). The average meat price this \/J L
ER L T e L LT R e LI R year’s 395.41€ and 475.93 € per 100 kg. Analyzed of profit and cost with SPSS 25.0
A /. Results & Discussion
RGR. n & KR v @ FE. -OFCR _ RWG a R
- L ]M )
z I > s i
- - E e - 3 .
z:: N miﬁ | E 100,00 - ; 2000 “E
{ 0 5 ]
2646 N 50,00 6. -48.85 RIS
Low Medium High o Low Medium " Low Medium High
Feed efficiency Feed efficiency Feed efficiency

Lambs were divided into three-level groups: low (< mean - 0.5 SD), medium (mean = 0.5SD) and high (> mean + 0.5SD), by
feed efficiency indicators to determine the difference between the cost of the combined feed concentrate and the profit of
the obtained meat between the lowest and highest groups.

2 DM in 600h # Feed cost

The difference in the average consumption of concentrated feed over a period of 60 daysin  _.,
the groups of high-RWG and low-RWG lambs was found: each lamb from the group of low- [Rue ™ — . "
performing consumes, on average, 4.93 kg more dry concentration food than a high-performing - & (& [ef ™3
lamb, which is expressed in final variable costs or part of feed cost terms - 3.37 € per animal (168.5 s | .
euros / 50 animals) 2> Ml | -

e Low . ‘:IIEJ::; w High
*”"' o A o The difference of average weight gain over a 60-day feeding period was 15,68 + 2,40 kg (ADG: 261,29
éjv 50 (ra + 39,99 g) in low-RGR and 24,95 + 2,55 kg (ADG: 415,77 £ 42,55 g) in high-RGR animals; the difference in
. weight gain between these groups of lambs at day 150 was 8,12 kg.
B e I 2 __: e
Low-FCR lambs need an average of 24 days longer fattening period to reach 50 kg live weight _ g L % :
than high-FCR lambs. In final variable feeding costs, it amounts to 21.51 € per animal (1075.56 Euros 2 “~ -
/ 50 animals) £ 0
g - s = ::_::E Slaughter or carcass weight over a 60-day feeding period was 6,88 + 1,12kqg in low-KR and 10,85 *
% “‘ij TR j 1,11kg in high-KR animals, with a total cost/profit difference of €22.45; at day 150, it was 18,35 + 1,89
2. . 5 kg and 22,02 + 2,46, respectively, with a total cost/profit difference of 20.73 €.
| Low KF;E::;L " High '
< v > & From lamb
< Conclusions
The greatest difference in the cost of feed concentrate was found in analyzing residual ;" '\_‘

weight gain (RWG) levels but analyzing feed conversion ratio (FCR) in the fattening period until g
50kg of live weight. When calculating the price of meat, the largest difference was found %"‘" A ""_,,“

g » S iy
)

between groups with low and high Kleiber ratios (KR). Thus, selection of LT sire rams by RWG, =~ b

FCR and KR can improve LT sheep breeding, efficiency of fattening and promote the —
Adult sheep/ram or Meat
development of the meat industry in Latvia.

<> Contact Information: 1iva Trapina, Dr.med., e-mail: ilva.trapina@lu.lv
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Lapeglu stumbra un zaru veza

(Lachnellula willkommii (Hartig) Dennis)

Olga Miezite, Dace Brizga, Indra Berga izplatiba Larix spp. mezaudzes Latvija

Latvijas Biozin&tnu un tehnologiju universitate, Valsts meza dienests

i <
levads Petijuma merkis

Lapegle ir introducéta koku suga, kas aiznem  Merkis izvértét un izanalizét lapeglu stumbra un zaru
1 075 ha jeb ~ 0,04 % no kopéjas mezu platibas  véza (L.willkommii) izplatibas ietekméjoSos faktorus
Latvija. Mezaudzes sastopamas galvenokart Larix spp. mezaudzes.

normali mitros meza tipos. Apsaimniekojot V@za izraisodas sénes izplatiba tika pétita damaksni,
lapeglu meZaudzes, nereti jasastopas ar lapeglu  vérT un garsa, izraugoties 20 lapeglu meZaudzes
stumbra un zaru vézi (Lachnellula willkommii dazada vecuma (23-147) tiraudzes un mistraudzes.
(Hartig) Denn). Ta apdraud lapeglu mezaudzes Katra parauglaukuma novértéta uz koka Kkatra
Visos vecumos, jo véza izraisoSa séne Ssp€j konstatéta véZa brlice un tas iesp&amie aug3anas
attistities pie salidzinosi zemas temperatiuras. veicinosie apstakli.

Tadéejadi mérena klimata apstaklos Sis slimibas

un nonavé Sunas. Kokiem inficgéjoties ar séni,
vispirms paradas uzblidums un vélak svekojosa

| lzraisita véza
= briice uz lapegles

il
sy

-

- A i - i w z-;.:'?x':"-"_'-:v oA . L2y , S =
pakapienveidiga véza bruce, kura ar katru gadu  § #4a8e " 80 stumbra % B

i
séne spéj attistities arT ziemas perioda. Inficéto Sénes
koku stumbros séne pirmaja stadija boja mizu, % (Lachnellula

‘a TeAT = =l I5 i ; . -
bet otraja attistibas posma nonak lidz kambijam 1= willkommii)

s

palielinds, atmirstot kambija sGnam un ldksnei
apkart kokam, koks nokalst.

A T, NTE LSRR e -

A & Rezultati un diskusija

Koku skaits un kraja dazada vecuma Stumbra un zaru veza bojato koku sastopamiba
lapeglu mezaudzes lapeglu mezaudzes
40.9
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Meza tips, meZaudzes sastavs un vecums E g
mm Krija —Koku skaits Meza tips, mezaudzes koku sugu sastavs, vecums

Lapeglu stumbra un zaru vézis apdraud mezaudzes jebkura vecuma. Lapeglu véri (10Le82), kur ar
stumbra un zaru vézi bojatu koku sastopamiba veido 40,9 %, konstatéts, ka slimiba attistas nokaltusu zaru
vietas un mehanisko bojajumu vietas. Parbiezinatas mezaudzés (SnesSkene, 2015), kur daudz augSana
atpalikuso koku un jaunaudzés ar biezu pamezu lapeglu vézis (L.willkommii) sastopams lidz 41 %
gadijumos no mezaudzés esoSo koku skaita, kas butiski ietekmé (p<0,05) stumbra kvalitati (Eglite, 2019).
Ja konstatétas véza brlces, tad koki jaizcért un jaizved no mezaudzes (Mangalis, 2004).

<
< Secinajumi

Lapeglu stumbra un zaru veézis tika konstatets
74 % gadijumos no apsekotajam mezaudzém, S+ 8
savukart bojato koku sastopamiba mezaudzés §- . Gss i
veido no 2 % lidz 41 %. AN
Batiski véza bojajumi (p<0,05) konstatéti lapeglu
mezaudzes, kuras nav veikta krajas kopsanas
cirte, ka ari no ta, kas mezaudzi ieskauj.

Veéza bruces (L.willkommii) konstatétas zaru un

stumbru mehanisko bojajumu, sala plaisu un
nokaltuso zaru vietas.

< Kontaktinformacija

'olga.miezite@lbtu.lv, 2dacebri@lbtu.lv, *berga.indra@inbox.lv
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Human Leukocyte Antigen Class 11 Alleles, levels of expression of ORAII and STIM1 genes in blood in HIV/TB patients with primary skin
pathologies and in a control group in Latvia.

. ®
.
Alena Soha!, Inga Azina?, Baiba Rozentale?, Jelena Eglite’

I Riga Stradins University, Doctoral studies, alena.soha@gmail.com, Latvia

2 Latvian Centre of Infectious Diseases, Riga East Clinical University Hospital, Latvia
3 MVI Joint Laboratory of Clinical Immunology and Immunogenetics, Riga Stradins University, Latvia.
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Introduction

<
4 Research Objective

Such biomarkers as HLA class Il alleles,
ORAI1, STIM1 proteins may help
evaluate innate immunity and epidermal
function defects in HIV-infected patients
with primary skin pathologies (PSP).

This study aimed to assess the distribution of variants of
HLA Class II alleles and expression levels of ORAII and

STIMI1 genes 1n blood between HIV patients with PSP and
control groups with no HIV within the Latvian population.

A
\ 4

Table 1. Distribution of protective and riska alleles of HLA classll in HIV-1/PSP (n=70) and control (n=80) groups.

Results & Discussion

Sample
Alleles HIV/PSP Control rel. f. X2 P OR OR 95% CI P
rel. f.
HESORD CEtd Ll Ll e L s (O0e =g Lo
HLA-DRB1*01-13 0.01 0.09 4.50 0.03 0.15 (0.02;1.26) 0.08
HLA-DRB1*11-13 0.01 0.08 3.57 0.06 0.18 (0.02; 1.52) 012
'HLA-DQA1*0101-0501 0.23 0.06 5.76 0.02 4.44 (1.54;12.79) 0.01
HLA-DQA1*0501-0501 0.01 0.10 544 0.02 0.13 (0.02;1.07) 0.06
HLA-DQB1*0201-2/0301 0.01 0.08 3.57 0.06 0.18 (0.02;1.52) 0.12
'HLA-DQB1*0301/0602-8 0.04 0.16 6.25 0.01 0.23 (0.06;0.84) 0.03
HLA-DQE1*0401-2/0401-2 0.10 0.01 4.50 0.03 8.78 (1.05;73.20) 0.04

There were 70 patients in our test sample, aged 34 to 72 years, of whom 22 (31%) were females and 48 (69%) were
males. Sixty-two patients (88%) had tuberculosis. All the patients 1n our sample had HIV and PSP. To determine risk
alleles of the HLLA Class II gene, HLA-profiles of a control group of 80 adults was created. The control group for the
determination of ORAI1/STIM1genes included 39 people.

When comparing the distribution of HLA-DRB1/DQA1/DQBI alleles 1n our test and control groups it was found that
the only risk alleles HLA-DQA1*0101-0501, HLA-DQB1*0401-2/0401-2, and protective allele HLA-
DQB1*0301/0602- 8 showed statistical significance in our HIV/PSP and control groups.

iﬁﬁﬁiij | Expression levels of ORAIl and STIM1 genes
}ggg:}é in blood HIV patients with PSP was determined
1,00E+09 in 38 patients from our test sample. ORAII was
}38513? higher 1n the control group — 1,2E+12, as
}gggigg compared to 4,61 E+02 in the test group.

1,00E+04

1,00E+03

}ggg:g? 4 [IERG - IIS . We also compared the expression levels of
1,00E+00 ' ORAII and STIMI1 genes 1n the clinical group

ORAII

of HIV/TB patients with PSP 1n the beginning of
treatment and after 1 month of follow-up. The
levels of mMRNA ORAIl and mRNA STIMI
were lower 1 month after the treatment in the
test group.

1.00E+04

B Test group B Control group

Fig.1. The distribution of ORAIl and STIMI in the test group and the control group

44 Conclusion

Our findings Indicate that the HLA class |l
alleles are associated with a trend to
risk/protection relating to PSP in HIV patients.
Determination of expression levels of ORAI1
and STIM1 genes can provide information for
the prognosis of PSP in HIV patients and
monitoring its treatment.

1.00E+03

1.00E+02

1.00E+01

1.00E+00
CORAIT

CORAIT-2

STIMT

STIMT-2

Fig.2. The expression levels of ORAI1 and STIM1 genes in the test group in the beginning of therapy
and after 1 month of follow-up.
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Lipidiem bagatas maltites termogenais efekts
sievietem ar atskirigu kermena taukaudu masu

Erina Akmene, Liga Ozolina-Molla
Latvijas Universitate, Biologijas fakultate, Cilvéka un dzivnieku fiziologijas katedra

B <
levads Petijjuma merkis

Saskana ar OECD datiem, Latvija ir otrs Noskaidrot lipidiem bagatas maltites (35% tauki, 34%
augstakais aptaukoSanas raditajs Eiropas oglhidrati, 21% olbaltumvielas) ietekmi uz vielmainu un
Savieniba. Liekais svars un aptauko$anas ir viens energétisko substratu (tauku, oglhidratu) izmantoSanu
no galvenajiem céloniem, kas izraisa veselibas organisma atkariba no kermena masas indeksa (KMI)
pasliktinaSanos un veicina hronisku saslim$anu veértibas.

veidoSanos, ka otrd tipa cukura diabéts, Lai to paveiktu, ar netiesas kalorimetrijas metodi noteica
metabolais sindroms, kardiovaskularas vielmainas izmainas tris stundu perioda péc lipidiem
saslim8anas un pat vézis. NeapSaubami, strauja bagatas maltites un izvértétja plazmas trigliceridu limeni
liekd svara un aptaukoSanas izplatiba un tad pécmaltites perioda lipidu metabolisma raksturosanai.
izraisitas nelabvéligas sekas veselibai ir pamats

risingjJumu meklésanai. Atkdrtod

Pécmaltites izraisitais palielinatais metabolisms |~ Awsde .

varétu bdat viens no galvenajiem faktoriem

aptaukoSanas mehanisma, bet paslaik zinatniska i o | - }
literatiira aprakstitie pétijumi ir maz, veikti ar T T T T
atél,(ergém metodém un mazas pétTijU Pirmais | OMin 30min 1h 1h30min 2h 2h30min 3h

merijums

dalibnieku grupas, kas nelauj izdarit parliecinosus
secinajumus.

T. trigliceridu mérijums

Laika planojums netieSas kalorimetrijas un trigliceridu mérijjumiem.

‘v Rezultati un diskusija

Pécmaltites perioda, tiesi 90-120 min intervals atspogulo vielmainas izmainu péc lipidiem bagatas maltites.
Sis laiks sakrit ar bridi, kad vérojama kunga-zarnu trakta motora aktivitate un gremo$anas enzimu sekrécija
kungt un tievajas zarnas. Diétas ierosinata termogenéze palielinata svara grupa ir mazaka par pazeminata
svara grupa noveroto, kas atbalsta apgalvojumu, ka aptaukosanas gadijuma ir samazinats édiena
termiskais efekts péc lipidiem bagatas maltites. Pécmaltites perioda dominéja lipidu oksidacija, bez
novérojamam ftrigliceridu koncentracijas izmainam asins plazma, un varétu but skaidrojama ar vidéja
garuma taukskabju atru absorbciju asinsrité brivo taukskabju veida, un to vieglu pieejamibu audiem
energétiskajai vielmainai.

1,20 - T =
= 0

D 0110 I KMI grupa o KMI grupa
< = %}*f%;:_r = he ’
E % 1,00 " 1 = Palielinats E4 *= Palelinats
j—— _Q o ﬁ, = .:;; ] " — )
E £ 0,90 T Jl —*= Normals = =e= Normals
S E J_ ~o=  Pazeminats B 2 s 5 5t
— £ 0.80 I = | azeminats

0,70~ | =~ 0

0 30-60 90-120 150-180 0 30-60 90-120 150-180
Laiks (min) Laiks (min)

Normalizéta metabolisma rezultati pécmaltites perioda Trialiceridu k traci . | N it 0d3
dalibniecém dazadas kermena masas indeksa grupas. *Batiska e iAd U Py el Pl Pkl Flatheste

atSkirfba 90-120 mindté starp palielinata un pazeminata svara Sallianisesm daiéd?st_ls?rrll’!ebr;l_at\_nll(asastjr;q?gsa grupas. Starp grupam
grupu (p=0,02, ANOVA). nav novérojamas statistiski bitiskas atSkiribas.

< o
4 Secinajumi

1. Lipidiem bagata maltite rada atskirigu termogéno efektu sievietém ar dazadu kermena masas indeksu,
palielinot vielmainas intensitati personam ar pazeminatu kermena masas indeksu, bet samazinot to
personam ar palielinatu kermena masas indeksul.

2. Lipidiem bagatas maltites termogénais efekts tiek panakts, palielinoties lipidu oksidacijas intensitatei
personam neatkarigi no kermena audu kompoziciju raksturojoSiem parametriem.

3. Jaunu, praktiski veselu sievieSu grupa asins plazmas homeostazes regulacijas mehanismi nodrosina

triglicerigu koncentracijas relativu nemainibu pécmaltites perioda, neatkarigi no pétijjuma dalibnieku KMI
grupas.
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Multi-aktivas ballistiski izturigas fasazu
sistemas.

Muasdienas ne tikai neklasificétam ékam, bet
arl publiskajam ekam biezi ir nepieciesams
paredzét ballistiski izturigas gan ekas argjas, gan

<

Ballistiskas konstrukcijas, digitalie telpiskie
un transporta viedie risinajumi

Petijuma merkis

DIGITALIZACIJAS TELPISKIE RISINAJUMI
CIVILAI INFRASTRUKTURAI

3D Telpiskie dati

Petijuma tika izveidots universitates pilsétinas

digitalais dvinis Kipsala, kas ietver realitates model,

leksejas konstrukcijas.

Vieglas kokas karkasa  konstrukcijas
nodrosina vieglu montazu un ir viegli pielagojami
telpu transformacijai un apvienosanai.

Papildu tam tas var nodrosinat pagaidu
bdvju uzblvi, pieméram, militaras nometnes,
pajumtes vali publiskos pasakumos

izmantojamas konstrukcijas, lai aizsargatu no

h aoti S ka S §a u §a nas. KOKA KARKASA SIENA AR AREJO BALLISTISKO
AIZSARDZIBU KOMBINACIA AR SVAIGA GAISA
@ " PIEPLUDES SISTEMU

punktu makoni, fotografijas un 360 attélus.

Petijuma meérkis ir rast dazadu pielietojumu digitaliem
dviniem (pilsétas un €ku).

Blvniecibas procesu pabeidzot, viens no datu
veidiem ir €kas 3D BIM modelis un infrastruktdra.

KOKAKARKASAEKAAR BALLISTISKI AIZSARDZIBU
UNAUTONOMU DARBIBU

AY Rezultati un diskusija

MOBILITATE, DROSAS
TRANSPORTBUVJU KONSTRUKCIJAS

UN MATERIALI
Efektiva seku mazinasanas planosana

Sanu berzes mérfjumi, lai
novértét automobila stabilitati

Plaisu un bedrisu noteiksana cela seguma, lai
bridinat aizmuguré braucosu automobili pielagot
braukSanas atrumu

Evakuacijas marsrutu izstrade - kritiskie marsruti ir

identificéti pirms notikuma

Udens pelku noteikéana, lai bridinat par hidroplané$ana
risku (samazinat spiedienu riepas)

Bistamu scenariju/katastrofu vadibas sistémas
integrésana transportblvju (celu un tiltu) parvaldibas
sistéma

Vieda mobilitate

Intelektualas transporta sistémas

> Secinajumi

3D telpiskie dati dod iespéju operativi = o
reagét krizes situacijas. Pieméram glabgjiem . 00

ugunsgréka gadijuma vai kilnieku gadijuma ir | aﬂ*'*.:ﬁ,»y
pieejams 3D vide, kas lauj gan simulét ¢ L f
glabsanas darbus, gan ari nepiecieSamibas |
gadijjuma nodrodinat operativu glabsanu. '
3D risinajumi simulacijas ir iespéjams veikt,
pielietojot virtualas un  papildinatas
realitates iekartas.

<" Kontaktinformacija

Janis Kaminskis, Dr.sc.ing.
Janis.kaminskis@rtu.lv

Rigas Tehniskas universitates pétnieki

A.Borodinecs, M. Vilnitis "Lozu drosas konstrukcijas”,

M.Kalinka, J.Kaminskis , . Korna "Digitalizacijas telpiskie risinajumi civilai
infrastruktdrai”,

V.Haritonovs "Mobilitate, drosas transportbivju konstrukcijas un materiali”.
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