APSTIPRINATS- Rigas Stradina universitates Cilvéka fiziologijas un biokimijas katedras
http://aris.gusc.1lv/2023MFLatBkurss.pdf; sanaksme 01.02.2023. Protokola Nr. 5-MF.1-5-1/1/2023

Studiju kurss 2.semestris “Eksperimentala pétnieciba Mediciniskaja kimija".

13 Ma

rts Programu instalacija Jiisu datora: Raswin2.6,ISIS Draw4,ChemScape, FireFo x3.5.5, Mage

http://aris.gusc.lv/index.html; Windows platformai adres€: http://aris.gusc.lv/InstallChemistryPC.html un MacOSX

platforma ar Parallelo Desktopu:http://aris.gusc.lv/InstallChemistryMac.html neaktivétaja Windows10,11 versija

instale p

(XP2)
rogramas: Raswin2.6,ISISDraw4, ChemScape, FireFox3.5.5,Mage: http://aris.gusc.lv/Inst1 70712L.pdf
Datora un FireFox3.5.5 konfiguracija molekularo koordinasu eksperimentalai pétniecibai

Nr.nedéla Lekcijas marts13.111 1idz 20.111 Martam 14:°%-15:30; 15:30-17; sestdiena A409 telpa

13 http://aris.gusc.lv/ChemFiles/Aquaporins/AquaPorin1-0.htm; apraksts:/WCPsAQPsIUBMBIife09/AQP1-11.pdf
2. " |Akvquaporini $inu membranu Skérsojosu H,O, O;, NO transporta olbaltumvielu osmoze pret€;ji
Marts osmolarajam koncentacijas gradientam:/Research/AquaporineQLat.pdf;/Research/AquaporineQLat.pdf
3 20. | Karboanhidraze CA: ENZIMS http://aris.gusc.lv/ChemFiles/CA/CAnhydrasell.htm fiziologiska
" [Marts pH=7,36 determinants asins plazma: http://aris.gusc.lv/06Daugavpils/Research/CALat.pdf
4.1 20. 03 aqua, H', HCO5 atspoles molekulas hemoglobins, mioglobins. Tripleta ¢:O=:::=0:¢ skabeklis.
Marts |http:/aris.gusc.lv/06Daugavpils/Research/HromoProteinsA.pdf;http://aris. gusc.lv/ChemFiles/hemoglobEricMarzUMas/INDEX . htm
Skabekla O3, CO2aqu/HCO; +H" atspoles enzimu mehanisms cilvéka organisma kopa ar CA:
http://aris.gusc.lv/06Daugavpils/Research/HromoProteinsAL.pdf
Nodarbiba aprilis 17.1V=+5.VI jiinijs. 15+17:15 Pirmdiena; 8+10:15 Piekt.Ceturt. A409 telpa; 8 t€mas
17. Heéma Tyr357 koordingtas dzelzs(I1) KATALAZES aktivitate E,, geometriskais faktors A=0,13
1. |Aprilis http://aris.gusc.lv/06Daugavpils/Research/ CATALASELat.pdf
15:% http://aris.gusc.lv/ChemFiles/catalaseKenyon/cat1.htm.
Ciklo oksigenaze COX ir PGs, Is, TXs, LTs sintezators ar singleta *::0-:-O::°
2. 24 skabekli:http://aris.gusc.lv/06Daugavpils/Research/COXSLat.pdf
Aprﬂis Eikosatetragnskabe http://aris.gusc.lv/06Daugavpils/Research/COXLab14Lat.pdf izejviela:
15:00 prostaglandinam PGs, prostaciklinam PGlIs, tromboksanam TXs un leikotrienam LTs
) COX sintezatora inhibitori: aspirins, warfarins, tailenols, paracetamols, ibuprofens:
http://aris.gusc.lv/ChemFiles/CycloOxigenase/cycox.html
8. /Research/NADalcoholDeHydr.pdf:ENZIMS alkohola dehidrogenaze ADH. B; vitamins tunelé
3.| Maijs | hidrida jonu H disocigjot protonu H*:/ChemFiles/AlhoDeHydrogenase/NadDehydrogenase.htm
/Research/PhosphLipidBilayerMembLatB.pdf Stinu membranas struktiira cilvéka fiziologija majas darbs:
4. 15. http://aris.gusc.lv/ChemFiles/BilipidCholine/Membrane/Membrane/membrane/Membrane.html
Maijs Hol.esterola 0,9+1/1 f.osfolipi.de.l attiec?ba cilveka eritrocitos: /Research/LideiLaverMembLat.pdf
1500 http://aris.gusc.lv/ Che;nF 1les/B1111.)1dCh011ne/Memb‘rane/ Chol.estS ene3-20diol/ Chol.esterOISMembran.html
) START-STARDI-13 intra celularie lipidu olbaltumi: http://aris.gusc.lv/06Daugavpils/Research/StartL.pdf
http://aris.gusc.lv/ChemFiles/START/START.htm
29. http://aris.gusc.lv/06Daugavpils/Research/HS ALat.pdf:Cilvéka serum albumins HSA 0,6 mM.
5. | Maijs [HSA uzlade 7 taukskabes ar maksimalo koncentraciju 0,6 mM*7=4,2 mM ,var transportét ari hému,
15:% |http://aris.gusc.lv/ChemFiles/Albumin/cycox.html;bilirubinu,aspirinu, varfarinu,ibuprofénu,indometacinu
2 http://aris.gusc.lv/06Daugavpils/Research/AndrogenReceptorLat.pdf nuklearie androgen receptori:
6. Jﬁn'ijs http://aris.gusc.lv/ChemFiles/BilipidCholine/Membrane/AndrogenReceptor/Androgen1.htm
g.00 http://aris.gusc.lv/ChemFiles/BilipidCholine/Membrane/MineraloCorticoidReceptor/NR-A-G-P-R2A A2 .htm
' Mineral-kortikoid receptori:http:/aris.gusc.lv/06Daugavpils/Research/MinerCorticoidAldosteronLat.pdf
Genoma HOMEOSTAZES instrumenti DNS metil transferazes: DNMT 1Hhal;DNMT3GC =CG
7. 5. http://aris.gusc.lv/ChemFiles/hhaiDNAmethylCtransferKeny/C5MethTransferGoodSelll 1/MethylTransLat11.pdf
Junijs [Metilesanas olbaltumviela DNMT3:/Research/DNAmethylTransferaseLat.pdf; Zn** jonu Mediciniska kimija
15:% cinka pirkstinu motivs uz DNS fosfatu ribozes virkném: /Research/NuclearReceptorLat.pdf
Tresdiena http://aris.gusc.lv/ChemFiles/hhaiDNAmethylCtransferKeny/methmast.htm
8 http://aris.gusc.lv/ChemFiles/Aquaporins/AquaPorinl -
8. | - " . |0.htm;http://aris.gusc.lv/ChemFiles/Aquaporins/AquaPorinl.htm
Jurtlgs AKkvquaporini §iinu membranu $kérsojosu H>O, O, NO transporta olbaltumvielu osmoze pretgji
8= osmolarajam koncentacijas gradientam:/Research/AquaporineQLat.pdf;/Research/AquaporinelLat.pdf

RSU Cilvéka fiziologijas un biokimijas katedra Aris Kaksis.
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Literatiira : http://aris.gusc.lv/2023MFLatBkurss.pdf;2023.gada 2023. gada 36 publikacijas.
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http://aris.gusc.lv/BioThermodynamics/Data_bookSpring2015CTL.pdf
http://aris.gusc.lv/BioThermodynamics/ColigatConcOsmosOxRedL.pdf
http://aris.gusc.lv/BioThermodynamics/ColigativePropertiesL.pdf
http://aris.gusc.lv/BioThermodynamics/OxRedBiological W.doc
http://aris.gusc.lv/BioThermodynamics/ElektrodsM.doc
http://aris.gusc.lv/BioThermodynamics/MembraneElektrodsLat.pdf
http://aris.gusc.lv/BioThermodynamics/ThermEquilibrKinEnzL.pdf
http://aris.gusc.lv/BioThermodynamics/BioThermodynamics.pdf
http://aris.gusc.lv/BioThermodynamics/BioThermodynamicAttractor7-36L.pdf
: http://aris.gusc.lv/BioThermodynamics/KineticsLat.pdf

: http://aris.gusc.lv/BioThermodynamics/74LidzsvarsDaba.pdf
:http://aris.gusc.lv/BioThermodynamics/H20BuferCO2L.pdf
:http://aris.gusc.lv/BioThermodynamics/H2ODissociationLat.pdf
:http://aris.gusc.lv/BioThermodynamics/BufferSolutionLat202315.pdf
:http://aris.gusc.lv/BioThermodynamics/AtomBondMolForceL.pdf
:http://aris.gusc.lv/BioThermodynamics/34AtomaUzbuveS.pdf
:http://aris.gusc.lv/BioThermodynamics/CrystalloGraphyL.pdf
:http://aris.gusc.lv/BioThermodynamics/4KimiskaSaite.pdf
:http://aris.gusc.lv/BioThermodynamics/4Kompleksi.pdf
:http://aris.gusc.lv/BioThermodynamics/4HydrogenBondL.pdf
:http://aris.gusc.lv/NutritionBioChem/380l1balt10311.pdf
:http://aris.gusc.lv/NutritionBioChem/32ProteinsLatC.pdf
:http://aris.gusc.lv/BioThermodynamics/CarbohydratesProteinsL.pdf
:http://aris.gusc.lv/BioThermodynamics/Lipidi.pdf
:http://aris.gusc.lv/06Daugavpils/Research/LipdBiLayerMembLat.pdf
http://aris.gusc.lv/BioThermodynamics/LipCholestFatSACL.pdf
http://aris.gusc.lv/NutritionBioChem/350¢g145Hidr150211.pdf
http://aris.gusc.lv/NutritionBioChem/12CarbohydratesDisacchari.pdf
http://aris.gusc.lv/NutritionBioChem/380I1balt10311.pdf
http://aris.gusc.lv/NutritionBioChem/32ProteinsLatC.pdf
http://aris.gusc.lv/ChemFiles/FatAcLiverProt11/1/FABP8myp2PMP2.pdf
http://aris.gusc.lv/06Daugavpils/Research/HS AsLat.pdf
http://aris.gusc.lv/BioThermodynamics/DNAproteinRNALS .pdf
http://aris.gusc.lv/BioThermodynamics/ImmunoGlobulASmedL.pdf
http://aris.gusc.lv/NutritionBioChem/39NukISk310311.pdf
:http://aris.gusc.lv/BioThermodynamics/FABPlipocalinsS.pdf

Biochemie des Menschen. Horn F, ed. 8., 2020. doi:10.1055/b000000082
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Kursa kods: CFUBK _025; Kursa statuss: Aktivs; Kursa tips: RSU kurss;

Kursa apraksta periods: 2023./2023. akadémiskais gads;

Studiju kursa nosaukums: Eksperimentala p&tnieciba Mediciniskaja kimija;

Studiju kursa nosaukums (EN): Experimental Research in Medical Chemistry;

Istenotajs: Cilvéka fiziologijas un biokimijas katedra;

Kursa vaditajs: Aris Kaksis, Docents - Cilvéka fiziologijas un biokimijas katedra;

Kursa apraksta sagatavotajs: Aris Kaksis, Docents - Cilvéka fiziologijas un biokimijas katedra;

(EN) kursa apraksta sagatavotajs: Aris Kaksis, Docents - Cilvéka fiziologijas un biokimijas katedra;

LKI Itmenis: 6. [imenis: Brivas izvéles kurss;

Kreditpunkti: 2.00; ECTS: 3.00; Zinatnes nozare: Biologija; Zinatnes apaks$nozare: Biokimija;

Istenosanas valoda: Latviesu; xKursu var Istenot: anglu; X

Meérkauditorija: Arstnieciba; xBiologijaxCivila un militara aizsardzibaxDzivas dabas zinatnesx

Merkis: Stud@t un eksperimentali izp&tit: Olbaltumvielu, lipidu, oglhidratu, nukletnskabju un lipidu uzbiivi, sastavu, biokimiskas un
fiziologiskas funkcijas cilvéka organisma.

Merkis (EN): To promote modern concept formation about living processes substantial basement in human organism, including
exchange processes and substantial building of human body, its functions, as well as understanding about biochemical mechanisms
and biomedical properties that could reveal disease native reasons and scientifically correct would implement actual medical
problem solutions.

NepiecieSamas priekszinasanas: Valodas un datorzinibas prasmes (rakstiski un mutiski vidusskolas programmas apjoma); dabas
zinibas un matematika: kTmija, matematika (algebra un geometrija), biologija, fizika.

NepiecieSamas priekszinasanas (EN): The knowledge of secondary school programme: Language and computer skills, as well as
Sciences: Chemistry, Physics, Mathematics (Algebra and Geometry) and Biology.

Domes [émuma Nr. bez Nr. Domes lémuma datums 01.02.2023

Rezultati
Zinasanas Studiju kursa apguves rezultata students spej izpetit molekulas lietojot IT tehnolojijas:

— formula un izskaidrot mediciniskas Icimijas un biokimijas jedzienus;
- aprakstit mediciniski kimisko procesu kvantitativas un kvalitativas sakaribas;
- novertet skabekla, glikozes, CO2, asins pH, osmolaras un koncentracijas gradienta uz membranas nozimi;

— izskaidrot jonu kanalu veidoto membranu potencialu darbibas principus; Pretstatit veseligu urtura
lietojamu dabas vielu un kaitigo vielu iedarbibu uz veselibu.

Zinasanas (EN) Knowledge how to research molecules using IT technologies for skills.

- to formulate and to explain Medical Chemistry and Static Biochemistry concepts;
-to describe quantitative and qualitative concepts of Medical Chemistry processes;
-to estimate concentration of oxygen, glucose, CO2, blood pH and osmomolar and concentration gredient on
membrane;
-to explain potential principles of ion channel made membrane;
- to explain influence on health with food used nutrition compounds against some times wrong

Prasmes : Students pratis analizet bioloOiskos vielu mainas lidzsvarus un homeostazes stavoklus. Pratis novertet vielu apmainu un
parvertibas ekvivalentos daudzumos, balstoties uz olbaltumvielu enzimu darbibas mehanismienn. Spes analizet enzimu
uzbOves un sastava ietekmi, lai spetu novertet mijiedarbibu ar vidi un integreto vielmainu dzivibas funkciju urturegana, ko
atspogulos studentu noformaie studiju darba rezultati laboratorijas darbu protokolu secinajumi, testi un kolokviji.

Prasmes (EN) Student will be able to analyse metabolism equilibria and homeostasis stepwise. Enable estimate metabolism and
exchange in equivalent amounts, based on proteins-enzymes mechanisms. Enable skills to analyze enzymes building and
structure influence, that appreciate interaction with environment and integrate metabolism for maintenance of life, what
reflect students results on work papers as conclusions, tests and solutions.

Prasmes (EN) Students spes pielietot iegOtas zinaganas par daudzveidigajiem mediciniskas kimijas procesiem un
mehanismiem un pamatprasmes novertet go procesu un mehanismu funkcionalitati, lai izdaritu
kompetentus, integretus sledzienus par homeostazes norisem organisms.

Kompetences : Students spés pielietot iegiitas zinaSanas par daudzveidigajiem mediciniskas kimijas procesiem
un mehanismiem un pamatprasmes novertét So procesu un mehanismu funkcionalitati, lai izdaritu
kompetentus, integrétus slédzienus par homeostazes noriseém organisma.

Kompetences (EN) : Students know how to analyse biologic compound exchange and states of homeostasis. They will know
how to estimate compound exchange and conversion in equivalent amounts, based on mass conservation and energy
conservation rules. They will be able to analyse atomic properties of chemical elements integration and conversion into
molecular buildings and aggregate properties, to estimate interaction with environment and integrated compound
exchange for maintenance of living functions.



Vertésana

Patstavigais darbs: Individualais un studentu darbs paros — praktisko darbu izstrade atbilstosi kursa t€mam.
Patstaviga atsevisSku teorétisko kursu t€ému apguve, izmantojot macibu gramatas vai citus avotus tai skaita
zinatniskas publikacijas.

Patstavigais darbs (EN) Individual and pair work in practical preparation of protocol and notes. Study of
literature given in the list of readings.

Vertésanas kriteriji: rakstisko risinajumu kvalitates parbaude praktisko nodarbibu izvirzitajiem uzdevumiem,
jautajumiem un problému risinajumiem patstavigas nodarbibas protokolos. Rakstiski kontroldarbi
prasmju un iemanu parbaudei. Kolokviji — apgiito teorétisko un praktisko zinasanu un prasmju parbaude,
kura tiek apliecinata macibu materiala izpratne. Rakstveida nosléguma ieskaite eksperimentala p&tnieciba
Mediciniskaja kimija.

Vertesanas kriteriji (EN) during the semester colloquia, written tests and practical work; at the end of the
semester a written test

Gala parbaudijuma veids pilnam laikam Eksamens

Kursa parbaudijuma veids: Seminars: Apraksts: 8 praktisko nodarbibu darba tapu izpildes kumulatvais

Apraksts (EN): 8 practical work paper cumulative course assessment form for final evaluation of semester

results

Termins: 04.07.2021.Termins (EN): 04.07.2021.Témas: Eksperimentala pétnieciba Mediciniskaja kimija

Teémas (EN): Experimental Research in Medical Chemistry



