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(Bpoj 3axteBa) (Ha3ug Beha HayuHe 001aCTH KOME ce 3aXTeB
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3AXTEB

3a IaBambe CarJIAaCHOCTH HA OJUIYKY O IPMXBaTamlby TeMe J0KTOPCKe JucepTauuje v o
oapehuBamy MeHTOpA

Monumo na, cxomHo wiany 47. ct. 5. Tad. 3. Craryra YauBep3uteta y beorpany ("I macauk YHuBepsureta", 6poj
186/15-npeunnthenu Texct u 189/16), maTe carimacHOCT Ha OIYKY O IPUXBATay TEME JOKTOPCKE TUCEPTAIH]e:

» YTHLAJ CyIUIEMEHTALMje XHTeHAMUHOM Ha ¢usuuke nepgopmance, Kapauo-MeTadoM4Ke napamerpe,
AMjeTapHe HABMKe U OMOXEeMHUjCKe MapKepe KO/ sKeHa Koje ce peKpeaTUBHO 0aBe COPTOM*

(TyH Ha3WUB Npe/Io:KeHe TeMe JOKTOPCKe JHcepTaimje)

HAVYYHA OBJIACT dapmareyrcke Hayke — bpomarosioruja

MOJALIA O KAHJUJIATY:

1. Hwme, ume jeTHOT O] pOJIUTEIbA U IIPE3UME KaHI11aTa;

OXKEI'OBUh (CJIABKO) JEJIEHA

2. IIperxomgHo oOpa3zoBame (Ha3uB U cenumITe haKyITeTa, CTYIH]CKH IIPOrpam):
VYuusep3urer y beorpamy — ®apmarneyrcku dakynarer
CTYAU]CKH ITporpaMm: JuninoMupanu dhapManeyT — MEAULUHCKY OMOXeEMHUYAD

3. T'opmna mummoMupama: 2008.

4. Tonuna ynuca Ha JOKTOPCKE CTyIIHje: 2018.

5. HazuB crynujckor mporpama
JOKTOPCKUX CTY/Hja: Jokropcke akageMcke cryauje, Papmareyrcke HayKe , MOy
Bpomarosioruja




MNOAAILIM O MEHTOPUMA:

Nwme u npe3ume mentopa: Ilpod ap bpu:xura HBophesnh

3Bame: peloBHH podecop

Crincak pajioBa Koju KBaTM(UKYjy MEHTOpPA 3a BO)eHhEe JJOKTOPCKE JUCEpTAIIUje

1. Michalickova DM, Kaostic-Vucicevic MM, Vukasinovic-Vesic MD, Stojmenovic TB, Dikic NV,
Andjelkovic MS, Djordjevic Bl, Tanaskovic BP, Minic RD. Lactobacillus helveticus Lafti L10
supplementation modulates mucosal and humoral immunity in elite athletes: A randomized, double-blind,
placebo-controlled trial. The Journal of Strength & Conditioning Research. 2017 Jan 1;31(1):62-70.

2. Michalickova D, Minic R, Dikic N, Andjelkovic M, Kostic-Vucicevic M, Stojmenovic T, Nikolic I,
Djordjevic B. Lactobacillus helveticus Lafti L10 supplementation reduces respiratory infection duration in
a cohort of elite athletes: a randomized, double-blind, placebo-controlled trial. Applied physiology,
nutrition, and metabolism. 2016;41(7):782-9.

3. Dodevska MS, Sobajic SS, Djordjevic PB, Dimitrijevic-Sreckovic, VS, Spasojevic-Kalimanovska VV,
Djordjevic BIl. Effects of total fibre or resistant starch-rich diets within lifestyle intervention in obese
prediabetic adults. European journal of nutrition. 2015;55(1):127-137

4. Baralic I, Andjelkovic M, Djordjevic B, Dikic N, Radivojevic N, Suzin-Zivkovic V, Pejic S.

Effect of Astaxanthin Supplementation on Salivary IgA, Oxidative Stress, and Inflammation in Young
Soccer Players. Evidence-Based Complementary and Alternative Medicine. 2015; 1-9.

5. Baralic I, Djordjevic B, Dikic N, Kotur-Stevuljevic J, Spasic S, Jelic-lvanovic Z, Radivojevic N,
Andjelkovic M, Pejic S. Effect of Astaxanthin Supplementation on Paraoxonase 1 Activities and Oxidative
Stress Status in Young Soccer Players. Phytother. Res. 2013; 27:1536-1542

Nwme u npesume mentopa: Ipod ap Forsdahl Guro
3Bame: peloBHU Ipodecop
Crincax pajioBa KOju KBATU(UKY]y MEHTOPA 3a BO)EHE TOKTOPCKE TUCEepPTaLIHje:

1. Goschl L, Gmeiner G, Gértner P, Steinacher M, Forsdahl G. Detection of DHCMT long-term metabolite
glucuronides with LC-MSMS as an alternative approach to conventional GC-MSMS analysis. Steroids.
2022;180.

2. Forsdahl G, Zanitzer K, Erceg D, and Gmeiner G. Quantification of endogenous steroid sulfates and
glucuronides in human urine after intramuscular administration of testosterone esters. Steroids, 2020.

3. Forsdahl G, Janci¢-Stojanovi¢ B, Andelkovi¢ M, Diki¢ N, Geisendorfer T, Jeitler V, and Gmeiner G.
Urinary excretion studies of meldonium after multidose parenteral application. Journal of Pharmaceutical
and Biomedical Analysis, 2018. 161: p. 289-295.DOI:

4. Forsdahl G., Erceg D, Geisendorfer T, Turkalj M, Plavec D, Thevis M, Tretzel L, and Gmeiner G.
Detection of testosterone esters in blood. Drug Testing and Analysis, 2015. 7(11-12): p. 983-989.

5. Forsdahl G, Johnsgaard T, Geisendorfer T, Kainzbauer J, and Gmeiner G. Evaluation of the influence of
grapefruit juice on the endogenous urinary steroid profile, in Recent Advances in Doping Analysis (23), W.
Schénzer, et al., Editors. 2015, Sport und Buch Straul3: Cologne, Germany. ISBN: ISBN 978-3-86884-041-4

HacraBHo HayuHo Behe YHuBep3ureta y beorpany-®apmaneyrckor
¢akynrera
O06agemTaBamMo Bac J1a je

(Ha3WB HAJUISKHOT Tena (akysrera ).

Ha ceIHUIM oapykanoj _16.05.2024. Pa3sMOTPUIIO IPEAJIOKEHY TEMY U 3aKJbYUHJIO 1a je
TeMa 1o100Ha 3a M3pajy AOKTOPCKE JUCepTalrje jep CaapKu OPUTHHAIIHY UJE]Y U JIa j& 0] 3Ha4aja
3a pa3Boj HayKe, MPUMEHY EBEHHUX Pe3yJITaTa, OTHOCHO Pa3B0j HAyYHE MUCIH YOIIIIITE.

JEKAH ®AKYJITETA



Ipumor 1. Opnyka HacraBHo-Hay4HOT Beha 0 IpuxBaTamy TeMe H oJpeljuBamby MEHTOpa

2. UzBemraj Komucuje o oieHu Hay4yHe 3aCHOBaHOCTH TeME TIOKTOPCKE TUcepTalyje

Hanomena: ®aKkyJiTeT 10CTaB/ba YHHUBEP3UTETY 3aXTeB €A MPUJI03UMA Y eJ1eKTPOHCKOj (hopMu
Uy jeTHOM MUCAHOM MPUMEPKY 32 apXuBY Y HUBeP3UTETA






YHUBEP3UTET Y BEOTPAY
OAPMAILEYTCKHA ®AKYJITET
11000 BEOT'PAJ

Ya.Bojsoae Ctene

450 01 6poj

17.10.2024. roaune

Ha ocHoBy wrana 94. Craryra YHuBep3ureta y beorpany - ®@apmarneyTckor gakynrera u
npemiora Komucuje 3a mociie AMIIOMCKE CTyIUj€ — TOKTOpPCKe cTyauje, HactaBHO-HAay4HO
Behe ®apmanieyrckor akynrera y beorpany Ha cennuim oapxanoj 16.05.2024. ronune,
JIOHEJIO je

ONJYKY

INPUXBATA CE wusBemraj Komucuje 3a OLEHy HCIYHEHOCTH YCJIOBAa KaHIMIATa
aumjioMupanor ¢gapmaneyra — MeauuuHckor ouoxemuuapa QO:xxerouh Jenene u
Hay4HE 3aCHOBAHOCTHU TE€ME 3a M3paay JOKTOPCKE JUCEPTAIMje I0J HACIOBOM:

»YTHIIA] CcyIUleMeHTaluje XureHamMuHoM Ha ¢u3uuke mnepdopmaHce, Kapauo-
MeTaboJIM4YKe apaMeTpe, JujeTapHe HABUKeE U OMOXeMHjCcKe MapKepe KoJ1 “KeHa Koje
ce peKpeaTUBHO 0aBe CIOPTOM“

n ynyhyje Behy nayuHux oOnacTu MeIUIMHCKUX Hayka YHuBep3utera y beorpany Ha
ycBajame, a 1o Jo0WjeHoj TMHCaHO] carylacHOCTH oa00paBa wu3paaa JTOKTOpPCKE
JMcepTaIyje.

MeHntopu:
1. Jp cuu. bpmwxura bopheBuh - penoBHu npodecop, YHusepsuter y beorpanmy
- ®apmaneyTcku pakyTerT;
2. Jp cuu. Forsdahl Guro, penosuu npodecop, Kateapa 3a papmanujy, YHuBEep3uTeT
y Tpomcoy, Apkruuku yHusep3uret Hopsemke

OmtyKy AOCTaBUTH: MMEHOBAHO], YHHBEpP3UTETy, ACKaHy, MEHTOpPUMA, MPOACKaHy 3a
MOCIEAUIUIOMCKY HAacTaBy U KOHTHHYMpaHy eayKalujy, cekperapy, Onceky 3a HacTaBy U
CTYJEHTCKa MHUTalka, NPEJCEAHUKY KOMUCH]E 3a MOCIEAUIITIOMCKE CTyAMje — AOKTOPCKE
crynuje (Ilpod np. busbanu AHTOHHjeBUN), TOCIIOBHOM CEKpeTapy M apXHUBH.

NPEACEJHUK
HACTABHO-HAYYHOT
BERA®APMALIEYTCKOI'
DAKVYITETA

IIpo¢. ap Hatama borasan
Cranojesuh



HACTABHO-HAYYHOM BERY ®PAPMAIEYTCKOI' ®PAKYJITETA
YHUBEP3UTETA Y BEOI'PALLY

Komucuju 3a nociaeaumiioMcke — TOKTOPCKE CTyAH]je

Ha ocHoBy unana 28. Craryra @apmarneytckor akynrera YauBep3urera y beorpany u npeniora
Komucuje 3a mocneaWIuioMCKy HacTaBy — JOKTOpPCKe cTyauje, HacraBHo-HayyHO Behe
dapwmarieyTckor dakyntera YHuBep3urera y beorpany Ha cemuunm 11.04.2024. roa. noHeno je
omnyky (01. 6poj 886/2 ox 11.04.2024. ron.) o umeHoBamy Komucuje 3a OlleHY UCITYHEHOCTH
yclioBa KaHauaaTa qurul. ¢papm. mea. omoxem. Jemene OsxeroBuh u HaydHE 3aCHOBAHOCTH TEME
JOKTOPCKE UCEPTAIHje 10 HACIOBOM: Ymuuyaj cyniemenmayuje XuceHamuHom Ha usuuke
nepghopmance, Kapouo-memabdoIuyKke napamempe, OujemapHe HaAsuKe U OuUoxXeMujcke
Mapkepe Koo jcena Koje ce peKpeamueno 6ase cnopmom.

Based on Article 28. of the Statute of the University of Belgrade - Faculty of Pharmacy, and
the proposal of the Commission for postgraduate - doctoral studies, the Academic Council of
the University of Belgrade - Faculty of Pharmacy on the meeting held on April 11th 2024,
decision no (01. no 886/2), has nominated the following Committee for the assessment of
the fulfilment of the requirements of candidates of graduated pharmacist - medical
biochemist Jelena OZegovic¢ and the scientific justification of the subject of the doctoral thesis
entitled: The influence of higenamine supplementation on physical performance,
cardio-metabolic parameters, dietary habits and biochemical markers in physically
active females.

MenTopu npeasioxeHe JTOKTOPcKe aucepranmje / Supervisors of the submitted doctoral
thesis:

Hp cuu. bpmwxkuta HBophesuh, penoBau npodecop, Yausepsurer y beorpany — @apmareyTcku
¢bakynTer
professor, University of Belgrade - Faculty of Pharmacy

Hp cuu. Forsdahl Guro, penosuu npodecop, Kateapa 3a papmanujy, Yausepsurer y Tpomcoy,
Apktnuku yHusepsuteT Hopsemke

professor, Department of Pharmacy, Faculty of Health Sciences, University of Tromsg (UiT),
The Arctic University of Norway

Na osnovu uvida u priloZeni materijal i analize predmeta i cilja istraZivanja, Komisija u
sastavu / Based on the documentation submitted and analysis of the study subject and
objectives, the nominated Committee members:

1. Ip cuu. MBana HenespxoBuh
penoBHH npodecop, YHuBep3uTeT y beorpany - Menunuacku dakynrter
professor, University of Belgrade - Faculty of Medicine

2. Ip ciu. 3opan MakcumoBuh,
penoBHH ipodecop, YHuBep3uter y beorpany - @apmaneyrcku dakynrer
professor, University of Belgrade - Faculty of Pharmacy

1



3. Hp cuu. lanujena Puctuh-Meauh
HAay4YHU CaBETHUK, YHUBEP3UTET y beorpany - UHCTUTYT 3a MEAUIIMHCKA UCTPAKUBAA
principal research fellow, University of Belgrade - Institute for Medical Research

4. Ip cuu. Hena MunuakoBuh
JIOTICHT, Y HUBEp3UTET Y beorpany - @apmarieyTcku hakyiaTer
assistant professor, University of Belgrade - Faculty of Pharmacy

5. dp cuu. Hesena NBanosuh
BaHpeaHu npodecop, YauBep3uteT y beorpany - @apmareyTcku dakynrer
associate professor, University of Belgrade - Faculty of Pharmacy

noaHocu caenehu /submits the following:

MU3BELLUTAJ / REPORT

b. Buorpadmuja kannunara / Candidate’s biography

Jenena Oxerosuh pohena je 17. mapra 1983. roaune y JleckoBily, Ize je 3aBpliMia OCHOBHY
mkony ,JKocra CrameHkoBuh™ W mHpBe TpU TOJUHE CPEIHE MEIULMHCKE IIKOJIE, CMEp
dapmanieyTcku TexHuyap, ca oanuyauMm ycrnexom. Llkxoncke 2001/2002. roguHe Mema MECTO
npebuBamumiTa 300r MPoPecHOHATHOT 0aBJbEHha KOMIAPKOM M YIHCYje YeTBPTY TOAMHY CPEIEHE
MeauuuHeke mkose y Humy ,,Jlp Munenko Xaguh®, cmep (apmarieyTcku TeXHUYAp U 3aBpllaBa
ca ommnyHuM ycnexoM. Hocunan je BykoBe aumiomMe y OCHOBHO] U CPEIHO] IIKOJH.
@apmaneyrcku (¢akynter YHuBep3uTera y beorpamy, cMep aumioMupaHu (apmaneyt —
MeUIMHCKH Onoxemmyap ynucana je 2002. ronune, a 3apprma 2008. rogunae. Hakon monarama
CBHUX MCIIUTA ca MIPOCEUHOM OLleHOM 8.72, onOpaHuia je TUIUIOMCKH paj u3 6pomatosioruje 29.
centemOpa 2008. ronune Ha Temy ,llpolieHa yTuilaja CTakjeHe W IJIACTUYHE amMadaiake Ha
caJip’kaj TEMIKMX MeTaya y OeloM BHHY®, YUMeE je 3aBplIMiIa CTy/Hje U CTEKJIa 3Balke Marucrpa
dapmarnmje. [lo 3aBpiieTky cTyamja, NMPUIIPABHUYKHA CTaX je oOaBspana oj oktobpa 2008. mo
oktobpa 2009. ronune y 6noxemujckoj gadopatopuju Kmuanuxor Lentpa Cpouje y beorpany,
HaKOH uera je noyioxuia ctpydru ucnut 2009. roguHe npu MuHUCTapCTBY 37paBiba PemyOnmke
CpOuje. Y HoBeMOpy 2008. roaune nocraje capafHUK AHTUAONMHT areHuuje Peny6iuke CpOuje
U ydecTByje Ha cBUM Jomahum u mehynaponnum takmuuewuma y Cp6uju u Ban Cpbuje. On
neuem6bpa 2010. rogune no asrycra 2011. roxumue pagwia je y ,,Yunycom-y“ Kao HPOAYKT
MeHanep. [locnoBe nummomupanor ¢gapmareyTra — MEIUIIMHCKOT OnoxeMuyapa obaBspajia je y
nepuony ox 2011 — 2023. rogune y cnenehum OmoxemujckuM j1aboparopujama: 3/paBCTBEHA
yctaHoBa ,,Jyrona6® y Hosom Cany, y Ciyx0u 3a ypreHTHy 1a00paToOpujcKy JHjarHOCTUKY
Knuanukor nentpa Cpbuje y beorpany, y ,,Pea Jlab Ananutuk®™ y beorpany u ,,beo-mady* y
beorpany. llkoncke 2018/2019. roaune, ymnucana ce Ha HporpamM JOKTOPCKUX aKaJEeMCKUX
cryauja @apmaneytckor ¢akynrera, YHHUBep3uTeTra y beorpagy — moayn Opomarosoruja.
[Tonoxuna je cBe ucnurte npeaBuleHe IUIAHOM U MPOrpaMoM ca mpocedHoM oneHoM 9,80. Of
2020. roguHe wiaH je U3BpIIHOT 0/100pa Y apykemwa 3a Meauuuny cropta Cpouje (YMCC), a o
2022. ropune wian CkynmmTuHe Komope Omoxemuuapa CpoOuje. 3amocieHa je y AHTHIONHHT



areanuju Penmyomuke Cpouje y beorpanay Ha pagHOM MECTy KOOpAMHATOP MociioBa Meh)yHapoaHe
capaname. TpeHyTHO ydecTByje Ha NpOjeKTy yHampehema Kamanurera capaime OJe/bera 3a
NpUKyIUbathe MH(pOpMalMja U ucTpara HanuoHamHUX aHTHAONUHI areHlyja U OJesbeHha
YHYTpAIIlbUX TOCIIOBa 3eMasba EBpore, y opranusanvju CBeTCKe aHTHIONUHI arcHIIje.
VYuyectBoBahe Ha Onmmmnujckum urpama y [Tapusy 2024. roguHe Kao JOMUHT KOHTPOJIOP.

Jelena OZegovi¢ was born on 17%" March 1983 in Leskovac, where is finished elementary
school "Kosta Stamenkovic" and the first three years of high medical school as a
pharmaceutical technician, with excellent success. She changed place of residence 2001/2002
because she played basketball professionally. She enrolled the fourth year of high medical
school in Nis " Dr Milenko Hadzi¢ " as a pharmaceutical technician and finished with excellent
success. She holds Vuk Karadzi¢ diploma in elementary and high school. She enrolled the
University of Belgrade - Faculty of Pharmacy in 2002/2003 and graduated in 2008 as a
graduate pharmacist — medical biochemist, with the average grade 8.72 out of 10.00 and 10
at the final thesis defense. She defended her graduate thesis in bromatology on 29%
September 2008 on the topic "Evaluation of the impact of glass and plastic packaging on the
content of heavy metals in white wine", completing her studies and obtaining the title of
Master of Pharmacy. Jelena completed the internship from October 2008 to October 2009 in
the biochemical laboratory of the Clinical Center of Serbia in Belgrade, after which she passed
the professional exam in 2009 at the Ministry of Health of the Republic of Serbia. In November
2008, she became an associate of the Anti-Doping Agency of Serbia and participated in all
domestic and international competitions in Serbia and abroad. She worked at "Yunycom" as
a product manager from December 2010 to August 2011. She worked as a graduate
pharmacist - medical biochemist in the period from 2011 to 2023 in the following biochemical
laboratories: "Jugolab" health institution in Novi Sad, at the Centre of medical biochemistry,
department for urgent laboratory diagnostic of Clinical Center of Serbia in Belgrade, in "Rea
Lab Analytic" in Belgrade and "Beo-lab" in Belgrade. Jelena enrolled doctoral studies at the
University of Belgrade - Faculty of Pharmacy in 2018/2019. She has passed all exams
provided by the plan and program with an average grade of 9.80. She is a member of the
executive board of the Sports Medicine Association of Serbia (UMSS) since 2020. She is a
member of the Assembly of the Chamber of Biochemists of Serbia since 2022. She is employed
at the Anti-Doping Agency of Serbia in Belgrade in the position of coordinator of international
cooperation. She is currently participating in a project to improve the cooperation capacities
of the information gathering and investigation departments of the National Anti-Doping
Agencies and the law enforcement departments of European countries, organized by the
World Anti-Doping Agency. She will participate in the Olympic Games in Paris in 2024 as a
doping control officer.

Chnucak o0jaB/beHUX HAYYHHUX PajoBa U caonumrema / List of research papers and poster
presentations

Pan y ucraknyrom mehynapognom wacommcy (M21) / Research paper published in the
international journal

1. Staji¢ A, Andelkovi¢ M, Diki¢ N, Rasi¢ J, VukaSinov¢-Vesi¢ M, Ivanovi¢ D, Janci¢-
Stojanovi¢ B. Determination of higenamine in dietary supplements by UHPLC/MS/MS
method. Journal of Phamaceutical and Biomedical Analysis. Elsevier 146 (2017) 48-52,
doi: 10.1016/j.jpba.2017.08.017

2. Rasi¢ J, Ivanovi¢ N, Andelkovi¢ M, Nedeljkovi¢ I, Nikoli¢ I, Stojanovi¢ S, Risti¢-Medic¢
D, Taki¢ M, Dbordevi¢ B, Diki¢ N. Influence of higenamine on exercise performance of



recreational female athletes: A randomized double-blinded placebo-controlled trial.
Science and Sport Psychology. Frontiers in Psychology 12 (2021) 633110, doi:
10.3389/fpsyg.2021.633110

3. Stojanovi¢ B, Rasi¢ J, Andjelkovi¢ M, Diki¢ N, Dragi¢evi¢ N, Djordjevi¢ B, Forsdahl G,
Gmeiner G. Urinary excretion profile of higenamine in females after oral administration
of supplements — Doping scenario. Journal of Chromatography B (2024),
https://doi.org/10.1016/j.jchromb.2024.124047

IIpenaBama mo mo3uBy ca Me)yHapoaHHX CKynoBa mrammnana y uzsoay (M32) / Lectures
presented at the international scientific meetings

1. Caki¢ Z, Ragi¢ J, Savi¢ D, Sobaji¢ S. Assessment of the impact glass and plastic packaging
to the contents of heavy metals in white wine. Proceedings (2008) 236-238. 11. Congress
on nutrition with international participation, Belgrade, 15.-18. October 2008

Caonmrema ca Meh)yHapoaHux ckynoBa mramnana y usBoay (M34) / Poster presentations
presented at the international scientific meetings

1. Stojanovi¢ B, Rasi¢ J, Andelkovi¢ M, Diki¢ N, Forsdahl G, Gmeiner G. Characterization
of the urinary excretion profile of higenamine after multiple dose oral administration
utilizing on-line SPE LC with HRMS detection. Proceedings of the Manfred Donike
Workshop 40th Cologne Workshop on Dope (page 203), Germany, 2022, ISBN 978-3-
86884-048-3

2. Stojanovi¢ B, Rasi¢ J, Andelkovi¢ M, Diki¢ N, Forsdahl G, Gmeiner G. Quantitative
analysis of higenamine and its metabolite in human urine. ANAKON Book of Abstract,
(page 278) Vienna, Austria, 2023

3. Ozegovi¢ Rasi¢ J, Taki¢ M, Ivanovi¢ N, Risti¢c Medi¢ D, Vukasinovi¢ Vesi¢ M, Pordevié¢
B. The Effect of Higenamine Supplementation on the Fatty Acid Profiles of Serum
Phospholipids. 14" European Nutrition Conference 2023, Belgrade 14-17;
Proceedings 2023, 91(1),213; https://doi.org/10.3390/proceedings2023091213

IIpenaBama no No3UBY M yCMeHAa M3JIarama ca CKyna HAlMOHAJHOI 3HaYaja TaMIAaHAa y
u3Boay (M62) / Lectures and oral presentations at the national scientific meetings

1. Rasi¢ J, Diki¢ N. Introduction of biological passport to the doping control of athletes in Serbia.
Book of abstracts (2015) 17-19. First Congress on Prevention of Doping in Sport, Belgrade , July
7, 2015.

B. O0paznoxkeme mjiaHa u3pajae AOKTopcke aucepraumje / Justification of the doctoral
dissertation plan

1. Hayuna o6aact / Field of research

Bromatologija / Bromatology

2. llpenmeT Hay4yHOr UcTpaxkuBama / Scientific research topic



[IpeameT Hay4YHOT HCTpaKUBama je paherme yTUIaja CyraeMeHTallije XUTeHaMUHOM Ha (PU3UIKe
nepdopmaHce KOJ jKeHa Koje ce peKpeaTuBHO OaBe KomapkoM. Ilopesn mapamerapa criopTcke
CIIOCOOHOCTH (aHTPOIIOMETPH]CKUX, OMOXEMH]CKUX, METAO0OJUYKUX, KapAUOMYJIMOHAPHHUX H
exokapauorpadckux), mparuhe ce u JujeTapHe HaBUKe, OMOXEMU)CKU MapKepH, €proreHu eexaT
XHTeHaMUHA, (PapMaKOKMHETHYKH MPOQMII eIMMHUHAILIMjE XUTCHAMUHA U HHErOBOI MeTaboimTa
KOKJIAypHUHA Y YPHUHY.

The subject of scientific research is monitoring the influence of higenamine supplementation
on physical performance in women who play basketball recreationally. In addition to sports
performance parameters (anthropometric, biochemical, metabolic, cardiopulmonary and
echocardiographic) will be monitored dietary habits, biochemical markers, ergogenic effect of
higenamine, pharmacokinetic profile of elimination higenamine and its metabolite coclaurine
in urine.

3. HayuHna 3acHOBaHOCT Npe/aJioKeHe TeMe JOKTOpPCKe JucepTamnuje | Scientific justification of
the proposal study topic

JIMjeTeTCKU CyIJIEeMEHTH MM JOAALM WCXPAaHU Cy HAMHUPHUIE KOje JOMYHbYjy UCXpaHy.
[IpencraBibajy KOHIIEHTPOBAHE M3BOPE HYTPUjEHATA, &JIH U JAPYTHX CYNCTAaHIM Ca HyTPUTHBHUM
win gusnonomkuMm edexktuma. Hamemenu cy ocobama koje umajy mosehane morpebe wiu
CMamEHU YHOC I0jeIMHIX HyTpHjeHaTa WK 0cob0aMa KoJ KOjux je morpedHo noctuhu onpeheno
(bU3HOJIONIKO JETOBakbe KOHTPOJIMCAHOM CYIJIEMEHTAI]OM. J{MjeTeTCKH CYTUIEMEHTH HaMEHh-CHU
Cy Kako OMIITOj MOMyJAlHjH, TAKO U y BEIMKOj MEPH MOITYJIAlHj! CIIOPTHCTA U PEKpeaTHBara.
Ha Tp>xumity mocroju BeMKY Opoj pa3inIuTHX CyIUIEMEHaTa KOjH Ce M3/1ajy Y aloTeKaMa, alii Cy
JIOCTYITHU M y TepeTaHama, IyTeM HHTEpHEeTa, y MpoJaBHHIIAMa 37paBe XpaHe. Bemuku Opoj
CIOPTUCTA Bepyje J1a Cy OBU IPOM3BOJM HEONXOJIHHU 32 YCHEX Yy CIOpPTY U Ja he uM npyxuTH
MpeAHOCT Ha TakMuuewy. Haxanoct, camo 3a mMamu Opoj AMJETETCKUX CYIUIEMEHATa IMOCTOje
Hay4YyHM JIOKa3d O €proreHoM JeloBalky OJHOCHO TIO3UTHBHOM JEJOBaky Ha CIOPTCKE
criocoonoctu (Djordjevic et al., 2016).

IIpema ExcnepTckoM mnaHeny AyCTpalMjCcKOI MHCTUTyTa 3a CHOPT JHUjeTETCKU
CYTUIEMEHTH CY T0/IeJbeHH Y YETUPH TPYIIe, IpeMa HUBOY HayYHHX JI0Ka3a O FbHXOBOM JIEJIOBAY .
I'pyny A uuHe ,,0100peHN CYIUIEMEHTH  uHje je JeJoBambe MOTBpHEeHo 1 MOoKa3aHo Jia yHanpehyje
CIIOPTCKE CIOCOOHOCTH, aKo ce Jaje mpema oaroBapajyhem mpotokoiy 3a ofpeheHne HameHe.
I'pyny b uune ,cymnemeHTH y pasmarpamy‘, rpyny Ll ,cyminementu 0Oe3 Joka3a O jacHO]
epuKacHOCTH", IOK rpyIy /| unHe ,,CymieMeHTH Koju cy 3a0pameHu*‘, Ouio 300r Tora mro cy Ha
HeratuBHOj siuctu CBercke antumonuHr areniyje (earin. World Antidoping Agency, WADA) uiu
MOCTOjM BEJIMKH PH3MK Ja JOBEIy [0 JOMUHT mo3utuBHOT pesynrata (Djordjevic et al., 2016;
WADA, 2017; AIS)

Bucoka je yuectanoct ynotpede q1jeTeTCKUX CyIUIEMEHaTa KOJl peKpeaTuBalia, moceoHo
u3 kateropuje caropesada mactu (enri. fat burners) (Ahmadian and Mohsen, 2022). Jenan ox
TJIABHUX pasjiora 3a ymnoTpedy AWjeTeTCKUX CyIUIEMEHaTa 3a CaropeBamke MacTH Yy OBOj
nonynanuju je ¢pusnuku m3rinen (Ahmadian and Mohsen, 2022). McrpaxuBama Ccy mokasaina jaa
OBa KaTeropHja CyIjieMeHaTa MOXKe Caap)KaTH HEKY OJ HEeI03BOJHCHUX CYIICTAHIM, Yemrhe Hero
Jpyre Kateropuje cyrieMmeHaTa. [IpucycTBo HElT03BOJEHHX CYINCTaHIM MpeACTaB/ba 3HauyajaH
npo6uieM ca Buie acrekara. [locebHO cy yrpokeHH CHOPTHCTH, jep OBE CYICTaHLE MOpea Tora
IITO MOTY TOKa3aTH HeraTuBaH e(dekar 1o 3/[paBjbe, MOTY JOBECTH U JI0 AUCKBaJIH(HKAIH]je ca



TaKMUYEHa, Kao U 0/iroBapajyhe CaHKIIMOHKCAkE ITpeMa KoJiekcy CBETCKEe aHTHIOTIMHT arcHInje
(WADA, 2021).

Meby cyncraniama koje ce Hajiaze He HeraTHBHO] JIUCTH, OJ MHTEpEca je U XUIeHAMUH,
YeCTH CacTOjaK JUJeTETCKUX CyIUleMeHaTa. XWIeHaMHH Kao CacTojak JoJaTaka HCXpaHU
noryJiapas je mel)y CiopTucTiMa KOju ce TaKMU4Ye M peKpeaTuBIIMMa 300T CBOje JJOKyMEHTOBaHE
eprorene aktuBHoctu (Cohen et al., 2019; Jagim et al., 2019; Yen et al., 2020). Xene cy
romnyJialja ca HajBehuM IPOLEHTOM Kopulihema CyIieMeHaTa MOCeOHO OHUX 3a PEAYKIHU]Y
TEJIECHE Mace U CMamea mporieHTa Mactu (Jagim et al., 2019; Jedrejko et al., 2021)

XureHaMHuH je aJIKaJION 1 (1-[4-xunpokcudennn) metuil-1,2,3,4-tetp
aXHAPOU30XUHOJIMH-6,7-A1M0J1) M HaJla3u Ce€ Yy pa3IuyuTUM Owsbkama. Y JIHjeTETCKUM
CYIUIEMEHTHMa U IPOM3BOAMMA KOjU Ce MOTYy KyHnHTH 0e3 peuenta Moxe OWTH HPUCYTaH H
O3HAYCH IOJI PA3JIMYUTUM HMEHUMa (HOPKOKJIAypWH, NEMETHIIKOKIAYPHH), WU 0] HAa3UBOM
Ousbaka Koje Cy M3BOp xureHamuua: Tinospora crispa, Nandina domestica, Nelumbo nucifera,
Asarum heterotropioides, Aconitum japonicum, Gnetum parvifolium, Asarum sieboldii, Galium
divaricatum (Okano et al., 2017; Grucza et al., 2018).

Y TpaJMIMOHAIHO] KUHECKO] MEIWIIMHM XWI€HAMHUH Ka0 aKTHBHH CacTOjak Ouspaka
KOPUCTH C€ 3a peAyKuujy TelecHe mace. JlokyMeHTOBaHa je M [-aroHUCTHYKa aKTUBHOCT
xurenamuna (Okano et al., 2017). TTocroje noka3u ja OM XMUT€HAMHH MOT'a0 UMAaTH arOHUCTHYKY
aKTUBHOCT Ha 31 u B2-ampenepruuke perenrope (Zhang et al., 2017). [Topex oBor edekTa, OCTOje
JUTEPATypHU MOJAIM KOjH yKa3yjy Ja XUICHAMUH MOCeyje XPOHOTPOITHA M TEPMOTeHHU edekar
Kao aroHUCT R1-perenropa, 10K Kao aroHUCT [Bz-perentopa Moxe HHAyKoBaTH unou3y (Stajic et
al, 2017).

In vitro u in vivo ctyauje (Cohen et al., 2019; Zhang et al., 2017) mokasane cy na
XUT€HAMUH MOX€ HMaTH TIO3UTUBAaH WHOTPOIHH ¥ XPOHOTPOIHH edeKkaT, Kao W
OpOHXOIMIIATATOPHU e(eKaT YIIIaBHOM Kao pe3yNTaT HeroBe [2-arOHUCTHYKE AaKTUBHOCTH
(Zhang et al., 2017). [To3uTHBaH UHOTPOITHU U XPOHOTPOIHU e(eKar Takohe je UCIUTHBAH U Y
XymaHuM ctyaujama (Zhang et al., 2017).

BponxonunaraTopHu eekaT XureHaMuHa NOTBpheH je camo y in Vvitro cryaujama (Zhang
et al., 2017; Kato et al., 2017). ®apMakoKHHETHKA XUT€HAMHHA HAKOH MHTPAaBEHCKE MPUMEHE
MHTEH3MBHO je NpoydaBaHa KOJ XHMBOTHHA WU JbYAH, JOK Cy MOJALM 32 OpajlHy NPUMEHY
XUT€HAaMUHA OCKYJHHU. JeMHW TOJalM y JIUTepaTypu JOOWJeHM Ha MOJENy 3ella U TaroBa
noka3syjy Beoma Jiomry oropacnonoxkuBoct xurenamuna (Lo et al., 1996; Wang et al, 2020).

XurenamuH Huje Jiek 1 2017. ronuHe J01aT je Ha JUCTY 3a0pameHNuX JIOMUHT CpeCcTaBa
WAJIA y xateropuju C3, xoja ykibyuyje Pz-aronucte (canbyramod, carMeTepo, GopMoTepor)
(Feng et al., 2020; Jan et al., 2019; WADA, 2017). XurenamuH je 3a0pameH Ha TAKMUUCHY, Ko
¥ BaH TaKMUYEHa, IITO je JOBEIIO 10 TOTa Jla HAaMEpHa WM HEHaMepHa yroTpeda XUreHaMuHa
MOJKe MpeICTaB/baTi PU3MK 32 CIIOPTUCTE U BUXOBY Kapujepy (Grucza et al., 2018). Kao nonusr
CyTICTaHIIa 3a0pamEeH je 3a CIIOPTUCTE KOjU ce TpodecroHaTHo 0aBe CIIOpPTOM, alld HUje 3a0pameH
3a CIOPTUCTE KOjU C€ peKpeaTuBHO OaBe cmopToM. Cmarpa ce Jla je XMI€HaMHUH eproreHo
CpPEeACTBO, AJIM HE TIOCTOje KOHKPETHH TOaNN O e(puKacHOCTH 1 0€30€HOCTH HEeroBe MPUMEHE
(Zhang et al., 2017).

VY nocana W3BEIEHUM UCTpaKUBamkUMa, MPUMEHEH je Behu Opoj pa3nmuuuTUX METojAa 3a
npahewme ucnuTtaHuka. KapaumyiaMmoHamiHO U exokapauorpagcko mnpaheme HCIHTaHUKA
nmoapasyMeBa ocuM eprocuupomMerpuje (enrn. cardiopulmonary excercise test, CPET), mpaheme u
XeMOJIMHAMCKHUX Tapamerapa: CHUCTOJIHM KpBHU mputHcak [SBP max (mmHg)], aujactonnu
kpBHH npuTHcak [DBP max (mmHg)], makcumanuy cpuany ¢pexseniry (HR max), kuceonndsu



nync (Oz pulse), MakcumanHy BoJbHY BeHTuianujy (MVV), nok exokapauorpadcko npaheme
UCIHUTaHUKa monpasymeBa mnpaheme ejekunone ¢pakuuje (EF) m murpamnor mpunmsa (E/A)
(Nedeljkovic et al., 2012).

Kapauonynmonanuu Ttect ¢usnukuMm onrtepehemem — eprocupupomerpuja (CPET)
MoJIpa3yMeBa TUPEKTHO MEPE-E ca/ipikaja racoBa y u3axuyTom Bazayxy. CPET mepu ¢pakuumje
021 CO2 y n3gaxHyTOM Ba3ayXy, BOJYMEH H3JaxXHYTOT Ba3lyXa WM IPOTOK Ba3ayXa - MUHYTHY
BeHTmwinanujy (VE). [IukVO: je nHajBuma mocturayTta motpourma 3a Bpeme CPET u oH je
HajpenpoIyIMOMIHI]H UHIEKC aepoOHUX criocoOHOCTH. [IpeaBul)eHn MUK KUCEOHWYHOT ITyJjica
(O2 pulse) npencrasiba ogroc VO2 (Ml O2/min) i HR (otk/min.). Kuceonn4nu myJic je KoJudnHa
O2 koja ce mompeMu TKMBHMA y CBakOM OTKYIIajy CpIia M 3aBHCH OJl yJIapHOT BOJIyMEHA U
apreproBencke pasiuke Oz (Nedeljkovic et al., 2012).

VY crnpoBeseHNM CTyajaMa UCTIUTUBAIIM CY C€ AMjETETCKU CYIUIEMEHTH ca CTaHAapIHOM
nozom xureHamuHa (Cohen et al., 2019). Koxen u capagHHIM aHATM3UPAIN CY HjETETCKE
CYILJIEMEHTE, KOjU ce Hanaze y cinoboaHoj npoaaju y CjenumeHuM AMepuukum Jlp>kaBama, Ha
IIPUCYCTBO U KOJMUYMHY XUT'€HaMUHA U MOKa3aJId IPOCEUHY /103y XUTeHaMHHa 0KO 62 + 6,0 mg.

[Mogatm y nwrteparypu mokasanu cy naa [B2-aroHHCTH MOTry MOOOJBIIATH CIIOPTCKE
nepdopmance, g0BecTH 0 aunonuse u noseharu tepmorenesy (Riiser et al., 2020). Xurenamun
Kao HECEJIEKTHBHM B-aroHucT OM Morao mmaru [(-aroHHCTHUYKY akTHBHOCT Ha [3-perenTtope
yriaaBHOM Ha henmje 6enor MacHOT TKHMBa INTO Takohe MOXe JOBECTH 10 TYOWTKa MacHOT TKHBA
CTUMYJIALMjOM MAaCHHX KHCEJIWHA, MOOMJIM3ALUjOM U AUPEKTHO WJIM MHAWPEKTHO OKCHIAIN]OM
mactu (Hostrup et al., 2020). Orpanuyen je Opoj 00jaB/bEHHX CTyaWja Ha JbyauMa IJ€ Cy
UCTIMTHBAHU JIUIIOJIMTHYKN U TEPMOTEHH e(eKaT XureHaMrHa. JeanHa xymMaHa CTyija y Kojoj ce
MPaTHO YTHIAj XUTeHAMUHA Ha JIMIOJIN3Y U MEeTaboIM3aM je CTyAuja CripoBeeHa oy crpane Jlee
u capannuka (Lee et al., 2013). ¥V o0Boj cTyauju ayTtopu Cy HUCIUTUBAIM aKyTHH edekat
CYIIJIEMEHTA, KOJH MOPEe]l XUT€HaMUHAa CaJIp’K1 €KCTPAKT Kope jJoxuM0ba u KoperH. AKyTHa opaiHa
IIPUMEHa OBOT CYIUIEMEHTa KOjHU CaAp KM TPU KOMIIOHEHTE JI0Bela je 70 oBehaHe TepMoreHese u
noBehawa HUPKYyIUIIYhUX MAacHHUX KHCEIMHA YKJbydyjyhu mnoBehawme KpBHOI HpPUTHUCKA U
CpYaHUX OTKYLaja y TPyIH 3/IpaBUX, aKTUBHUX MYIIKUX U )K€HCKUX pekpeatuBana. [Tomrto cBaka
O] TpY KOMITOHEHTE MOJKE JIa NCTIOJbU OBE €(DeKTe CBOjIM MEXaHHW3MOM JIeJIOBamkha, ayTOPH HUCY
MOTJIM J1a YTBpJe KOjH O] cacTojaka je OMO OATrOBOpPaH 3a JEJIOBakEe U HA KOJU HAuMH. Y Jpyroj
CTYJUjU KOJy je CIIpOBeja UCTa rpyla ayTopa, a Koja je yKJbyuHuBajla caMo JeIHy IpyIy MYIIKUX
peKpeaTHBala Koju Cy OpaJIHO CYIJIEMEHTUPAaHU XUT€HAMHHOM U Y KOMOMHAIU]U ca KOYEUHOM U
€KCTPAaKTOM KOpe joxumOa TOKOM 8 He/lesha UCMUTHBANIA je 0e30€qHOCT MPUMEHE XHT€HAMHHA
(Bloomer et al., 2015).

Mebhytum, y nuTepaTypu HE TOCTOj€ TMOY3JaHM HAyYHH JOKa3W Jla XUTEHAMHH HMa
eproreHy akTMBHOCT WMJM Jla UcMoJbaBa OpoHXoaunartaTopHu edekar. CTyauje cIpoBeAeHE Y
MPETXOAHOM TMEPUOaYy HHUCY Y TOTIIYHOCTH WCIHTAle OCHOBHM MEXaHH3aM JIeIOBamba
XUI€HAMUHA, TaKo Ja e(UKacHOCT M 0e30€IHOCT OpalHOr y3UMamka XUIeHaMUHA HHjEe Y
noTHyHOCTH oOjameH (Zhang et al., 2017).

[Topen Tora, joir yBek He OCTOjJH JJOBOJbaH Opoj CTyHja Koje Ou Ha oAroBapajyhu HauuH
ucrutaie 0e30eqHOCT HAaKOH JAYropovyHEe MPUMEHE THJETeTCKHX CyIUIeMeHaTa Koje calpike
xureHaMuH. C 003MpOM Ha JyropouyHo noBehame MOTPOIIkE SHEPTUje U JIUIOIU3E, PEATHO je
OYEKUBATH OWMIIO KaKBY 3Ha4ajHy MMPOMEHY Y TPYIIH Ca XUTEHAMUHOM.

[Ipernenom nuTepaType Koja ce OJHOCH Ha (PapMaKOKMHETHYKHU MPO(GHI XUTreHaMHUHA
npoHal)eHo je 1a HaKOH WHTPaBEHCKE MPUMEHEe, XUTeHaMUH Ma KpaTaK MOJIYKABOT, Kao | Jia ce
CKOpO JIeBeJieceT IIECT MpolleHaTa XUreHaMHMHA eTUMHHHUIIE ce M3 opraHusma y poky ojn 30



munyta (Feng et al., 2012). I'pyna ayTtopa koja je oapehuBaia KOHIIEHTpAIUjy XUT€HAMHHA Y
YPUHY HAKOH nep oc anMHHUCTpanuje Kamcyna Lotus plumule tpu nmyra ma ngan mo 0,8 g
3aKJby4HJIa j€ J1a KOHIIEHTpallMja XUTeHaMiuHa y ypuHY Beh mocie Tpu cata o1 mpBe /103¢ Mpelasu
koHrenrpauujy ox 10 ng/mL (Yan et al., 2019). I[Ipema WAJIA peryiaTuBu KOHIICHTpallHja
XUT'CHAMKHA Y ypUHY Mamba o1 10 ng/mL He u3BeiTaBa ce ka0 HEMOBOJbAH AHATUTHYKH PE3YJITAT
(eurs. Adverse Analitytical Findings, AAF) (WADA, 2022).

VY cryaujama (Guo et al., 2022; Grucza et al, 2018; Leaney et al., 2023; Muniz-Santos et
al., 2023; Okano et al., 2017; Rubio et al., 2023; Yan et al., 2019; Zhao et al., 2022), xurenamun
je ompehuBan y y3opuuma yprHa HaKOH aJIMUHHUCTpalMje MacTHia 3a Ipijo Koje CaapiKe IJIoJ
Nandina domestica (Okano et al., 2017), karicyna Plumula nelumbinis (Yan et al., 2019), npaxa
KOjU cajpu ceme JioTyca Ousbaka u3 poma Nelumbo (Nelumbo nucifera) (Guo et al., 2022),
tabnera (Zhao et al., 2022), mioxoBuma Omsbaka poma Annona (Annona muricata, Annona
squamosa) ( Muniz-Santos et al., 2023; Rubio et al., 2023), kopena uBekie (Leaney et al., 2023).
Okano u capamuuim (Okano et al., 2017) cy mopen KOHIIEHTpaldje XHT€HAMHUHA y YPHHY
oJpehuBaM U MIPUCYCTBO HETOBOT META00JIMTA KOKJIAypHHA HAKOH MPUMEHE NacTuia 3a rpyio. Y
CBOjoj cryauju, 3xao u capaauunu (Zhao et al., 2022) cy npukasamu uaeHTUPUKALH]Y U
KapakTepu3aljy MeTa0ojuTa XWIreHaMHHA YKJbYdyjyhw M KOmyroBaHe oOyvKe. JemaH on
HOBUjuX HayuHux pamoBa (Rubio et al., 2023) naje omuc cuHTe3e W KapakTepusanuje cyiadho
KOIbYTOBaHUX JepUBaTa XUI€HAMUHA ¥ MPHKa3yje KOjU METaOOIUTH MOTY CIYXHUTH Kao MapKepu
3a MPOLCHUBAKBE M3BOpPA XUTCHAMHUHA Tj. Jla JIM j€ pe3yJiTaT MOCIEAHIa yYHOCAa XUTCHaMUHA
OMJBHOT IMOPEKJIA WK j€ TTOCIIEANIIA aIMUHUCTPAIFje CYTUICMEHATa KOjU CaJlpike XUTIeHAMUH.

[To3HaTo je mpHCYyCTBO XUTCHAMUHA Y PA3IUYUTHM OUJbHUM €KCTPAKTUMA U JIUjETECTCKUM
cymiementima (Cohen et al., 2019). Ha npumep, xureHamuH je ompelleH Kao cacrojak y
TpaAMUIMOHATHOM TajlaHJCKOM aHTHXHMIICPTCH3MBHOM OusbHOM peuenty (Boesenbergia
pandurata, Tinospora crispa, Piper nigrum, Aegle marmelos, Acanthus ebracteatus, Cyperus
rotundus) (Charoonratana et al., 2014), y Plumula nelumbinis (Lin et al., 2014), mmogoBuma
ouspaka poaa Annona (Annona muricata, Annona squamosa) (Muniz-Santos et al., 2023; Rubio et
al., 2023), u korenu cvekle (Leaney et al., 2023) u y pa3nuuutuM IUjeTETCKUM CyIUIEMEHTHMA (ca
excrpaktom Nelumbo nucifera) (Grucza et al, 2019; Stajic et al., 2017). YV nperienHom pamy
(Kozhuharov et al., 2022) aytopu cy manu mperiies] Oujbaka KOj€ CaJp)Ke XUT€HAMUH KOJH
nokaszyje nga crnenu(uuHN OMJBHU EKCTPAaKTH HHUCY JOBEIH [0 HEMOBOJBHOT AHATHTHYKOT
pesyntara (AAF), amu To HapaBHO 3aBHcH 01 yHeTHX f03a (Leaney et al., 2023; Muniz-Santos et
al., 2023; Okano et al., 2017; Rubio et al., 2023). C apyre cTpaHe, IHjeTETCKU CYIJIEMEHTH
o0nM4HO nMajy BeCy KOJIWYMHY cymncTaHue (20 mg/no3u Wiu BUILE) U JACHO MOTY JIOBECTH IO
HETIOBOJBHOT aHAIUTHYKOT pe3yirara (AAF).

XUreHaMHH ¥ HEroB METa0ONUT KOKJIAypUH MOTY C€ eITUMHHHCATH W3 OpraHu3Ma y
o0nuky riuykyponuga u cyngara. [Ipema WADA TD2022MRPL (enrn. Minimun Required
Performance Levels) (WADA, 2022) criopTucTa je O3UTHBaH Ha XMICHAMHH aKO KOHIIEHTpaIluja
y ypuny npehe 10 ng/mL pauynaTto Ha c100604HH OOJUK XUT€HAMHUHA — KOBbYTOBaHU OOJIMIIN ce
HE y3UMajy y 003up.

Dietary supplements or nutritional supplements are foods that supplement nutrition.
They represent concentrated sources of nutrients, but also of other substances with nutritional
or physiological effects. They are intended for people who have increased needs or reduced
intake of certain nutrients or for people who need to achieve a certain physiological effect
through controlled supplementation. Dietary supplements are intended both for the general
population and mostly for the population of athletes and recreationists. There are many



different supplements on the market that are dispensed in pharmacies, but are also available
in gyms, online, and in health food stores. Many athletes believe that these products are
essential for success in sports and will give them an edge in competition. Unfortunately, only
a small number of dietary supplements have scientific evidence of an ergogenic effect, or
positive effect on sports performance (Djordjevic et al., 2016).

According to the Expert Panel of the Australian Institute of Sport, dietary supplements
are divided into four groups, according to the level of scientific evidence of their effectiveness.
Group A consists of "approved supplements" whose action has been confirmed and shown to
improve sports performance, if given according to the appropriate protocol for specific
purposes. Group B consists of "supplements under consideration”, group C "supplements
without evidence of clear efficacy", while group D consists of "supplements that are banned"”,
either because they are on the negative list of the World Anti-Doping Agency (WADA) or there
is a high risk of leading to a doping positive result (Djordjevic et al., 2016; WADA, 2017;
AIS).

The frequency of use of dietary supplements among recreational athletes is high,
especially from the category of fat burners (Ahmadian and Mohsen, 2022). One of the main
reasons for using dietary supplements to burn fat in this population is physical appearance
(Ahmadian and Mohsen, 2022). Research has shown that this category of supplements may
contain some of the prohibited substances, more often than other categories of supplements.
The presence of illegal substances represents a significant problem in many aspects. Athletes
are especially at risk, because these substances, in addition to having a negative effect on
health, can also lead to disqualification from the competition, as well as appropriate sanctions
according to the code of the World Anti-Doping Agency (WADA, 2021).

Among the substances that are on the negative list, from interest is hignemaine, a
common ingredient in dietary supplements. Higenamine as a dietary supplement ingredient
is popular among competitive and recreational athletes due to its documented ergogenic
activity (Cohen et al., 2019; Jagim et al., 2019; Yen et al., 2020). Women are the population
with the highest percentage of use of supplements, especially those for reducing body mass
and reducing fat percentage (Jagim et al., 2019, Jedrejko et al., 2021).

Higenamine is an alkaloid (1-[4-hidroksifenil) metil]-1,2,3,4-tetrahidroizohinolin-6,7-
diol) found in various plants. In dietary supplements and products that can be bought without
a prescription, it can be present and labeled under different names (norcoclaurin,
demethylcoclaurin), or under the name of the plants that are the source of higenamine:
Tinospora crispa, Nandina domestica, Nelumbo nucifera, Asarum heterotropioides, Aconitum
japonicum, Gnetum parvifolium, Asarum sieboldii, Galium divaricatum (Okano et al., 2017,
Grucza et al., 2018).

In traditional Chinese medicine, higenamine as an active ingredient of plants is used
to reduce body weight. The beta-agonist activity of higenamine has also been documented
(Okano et al., 2017). There is evidence that higenamine could have agonistic activity on 31
and B2-adrenergic receptors (Zhang et al., 2017). In addition to this effect, there is data
literature indicating that higenamine has a chronotropic and thermogenic effect as an agonist
of the Bi-receptor, while as an agonist of the Bz-receptor it can induce lipolysis (Stajic et al.,
2017).

In vitro and in vivo studies (Cohen et al., 2019, Zhang et al., 2017) have shown that
higenamine can have a positive inotropic and chronotropic effect, as well as a bronchodilator
effect mainly because of its [Bz-agonist activity (Zhang et al., 2017). Positive inotropic and
chronotropic effects have also been investigated in human studies (Zhang et al., 2017).

The bronchodilator effect of higenamine was confirmed only in vitro studies (Zhang et
al., 2017; Kato et al., 2017). Pharmacokinetics of higenamine after intravenous
administration have been intensively studied in animals and humans, while data for oral
administration of higenamine are scarce. The only data in the literature obtained from rabbit
and rat models show a very poor bioavailability of higenamine (Lo et al., 1996; Wang et al,
2020).



Higenamine is not a drug and in 2017 it was added to the WADA list of prohibited
substances in category S3, which includes Bz-agonists (salbutamol, salmeterol, formoterol)
(Feng et al., 2020; Jan et al., 2019; WADA, 2017). Higenamine is banned in-competition and
out-of-competition, which has led to the fact that the intentional or unintentional use of
higenamine can pose a risk to athletes and their careers (Grucza et al., 2018). As a doping
substance, it is prohibited for athletes who practice sports professionally, but it is not
prohibited for athletes who practice sports recreationally. It is considered that higenamine is
an ergogenic agent, but there are no specific data on the effectiveness and safety of its use
(Zhang et al., 2017).

In previous research, many different methods were used to monitor participants.
Cardiopulmonary and echocardiographic monitoring of participants includes, in addition to
ergospirometry (CPET), monitoring of hemodynamic parameters: systolic blood pressure [SBP
max (mmHg)], diastolic blood pressure [DBP max (mmHg)], maximum heart rate (HR max),
oxygen pulse (Oz pulse), maximum voluntary ventilation (MVV), while the echocardiographic
monitoring of participants involves the monitoring of ejection fraction (EF) and mitral inflow
(E/A) (Nedeljkovic et al., 2012).

Cardiopulmonary exercise test - ergospirometry (CPET) involves direct measurement
of gas content in exhaled air. CPET measures fractions of Oz and CO: in exhaled air, volume
of exhaled air or airflow - minute ventilation (VE). PeakVO: is the highest energy expenditure
achieved during CPET and is the most reproducible index of aerobic capacity. The predicted
peak oxygen pulse (02 pulse) is the ratio of VO2 (ml Oz/min) to HR (rpm). Oxygen pulse is
the amount of Oz delivered to the tissues in each heartbeat and depends on stroke volume
and arteriovenous O: difference (Nedeljkovic et al., 2012).

In the conducted studies, dietary supplements with a standard dose of higenamine
were examined (Cohen et al., 2019). Cohen et al. analyzed dietary supplements over the
counter in the United States of America for the presence and amount of higenamine and
reoprted an average dose of higenamine of about 62 + 6.0 mg (Cohen et al., 2019).

Data in the literature have shown that Bz-agonists can improve sports performance,
lead to lipolysis, and increase thermogenesis (Riiser et al., 2020). Higenamine as a non-
selective beta-agonist could have beta-agonist activity on Bz-receptors mainly on white
adipose tissue cells which can also lead to adipose tissue loss by stimulation of fatty acids,
mobilization and directly or indirectly fat oxidation (Hostrup et al., 2020). There are a limited
number of published human studies examining the lipolytic and thermogenic effects of
higenamine. The only human study in which the effect of higenamine on lipolysis and
metabolism was monitored was the study conducted by Lee et al., 2013. In this study, the
authors examined the acute effect of a supplement that, in addition to higenamine, contains
yohimbe bark extract and caffeine. Acute oral administration of this tricomponent supplement
led to increased thermogenesis and increases in circulating fatty acids including increases in
blood pressure and heart rate in a group of healthy, active male and female recreational
athletes. Since each of the three components can exert these effects with its own mechanism
of action, the authors could not determine which of the components was responsible for the
action and in what way. Another study conducted by the same group of authors, which
included only one group of male recreational athletes who were orally supplemented with
higenamine and combined with caffeine and yohimbe bark extract for 8 weeks, investigated
the safety of higenamine administration (Bloomer et al., 2015).

However, there is not enough scientific evidence in the literature that higenamine has
ergogenic activity or that it exhibits a bronchodilator effect. Studies conducted in the previous
period did not fully examine the basic mechanism of action of higenamine, so the effectiveness
and safety of oral intake of higenamine is not fully explained (Zhang et al., 2017).

In addition, there are still insufficient studies to adequately examine the safety of long-
term use of dietary supplements containing higenamine. Given the long-term increase in
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energy expenditure and lipolysis, it is realistic to expect any significant change in the
higenamine group.

After intravenous administration, higenamine has a short half-life, almost ninety-six
percent of higenamine is eliminated from the body within 30 minutes (Feng et al., 2012). A
group of authors who measured the concentration of higenamine in urine during the oral
intake of Lotus plumule capsules three times a day at 0.8g each concluded that the
concentration of higenamine in urine already three hours after the first dose exceeded the
concentration of 10 ng/mL (Yan et al., 2019). A concentration of higenamine in urine of less
than 10 ng/mL is not reported as an adverse analytical finding (Adverse Analytical Findings,
AAF) (WADA, 2022).

In studies (Guo et al., 2022, Grucza et al., 2018, Leaney et al., 2023, Muniz-Santos
et al., 2023; Okano et al., 2017; Rubio et al., 2023; Yan et al., 2019; Zhao et al., 2022),
higenamine was determined in urine samples after the administration of throat lozenges
containing the fruit of Nandina domestica (Okano et al., 2017), the capsule of Plumula
nelumbinis (Yan et al., 2019), and powder that contains lotus seeds of Nelumbo plants
(Nelumbo nucifera) (Guo et al., 2022), tablets (Zhao et al., 2022), fruits of Annona plants
(Annona muricata, Annona squamosa) (Muniz-Santos et al., 2023, Rubio et al., 2023), beet
roots (Leaney et al., 2023). Okano et al., 2017 determined, in addition to the concentration
of higenamine in urine, the presence of its metabolite coclaurine after the use of throat
lozenges. In their study, Zhao et al., 2022 reported the identification and characterization of
higenamine metabolites including conjugated forms. One of the more recent scientific papers
(Rubio et al., 2023) describes the synthesis and characterization of sulfo-conjugated
derivatives of higenamine and shows which metabolites can serve as markers for evaluating
the source of higenamine, i.e. whether the result is due to the intake of higenamine of plant
origin or is due to the administration of supplements containing higenamine.

Higenamine is known to be present in various plant extracts and dietary supplements
(Cohen et al., 2019). For example, higenamine has been identified as an ingredient in a
traditional Thai antihypertensive herbal recipe (Boesenbergia pandurata, Tinospora crispa,
Piper nigrum, Aegle marmelos, Acanthus ebracteatus, Cyperus rotundus) (Charoonratana et
al., 2014), in Plumula nelumbinis (Lin et al., 2014), the fruits of Annona plants (Annona
muricata, Annona squamosa) (Muniz-Santos et al., 2023, Rubio et al., 2023), in beet roots
(Leaney et al., 2023) and in various dietary supplements (with Nelumbo nucifera extract)
(Grucza et al., 2019, Stajic et al., 2017). In a review paper (Kozhuharov et al., 2022) the
authors reviewed plants containing higenamine showing that specific plant extracts did not
lead to an adverse analytical finding (AAF), but this of course depends on the ingested doses
(Leaney et al., 2023; Muniz-Santos et al., 2023; Okano et al., 2017; Rubio et al., 2023). On
the other hand, dietary supplements usually have a higher amount of substance (20 mg/dose
or more) and can clearly lead to an adverse analytical finding (AAF).

Higenamine and its metabolite coclaurin can be eliminated from the body in the form
of glucuronides and sulfates. According to WADA TD2022MRPL (Minimun Required
Performance Level) (WADA, 2022) an athlete is positive for higenamine if the concentration
in urine exceeds 10 ng/mL calculated on the free form of higenamine - conjugated forms are
not considered.

4. Iln/beBH HAYYHOT UCTPa:kuBama / The aims of the study

[usbeBH HMcTpakuBama Cy MCHUTATH YTUIA) CyIJIEMEHTAllMje XUTeHAMHUHOM KOJ )KeHa Koje ce
peKpeaTHBHO 6aBe CIIOPTOM Ha:

1) cnoptcke nepdopmance;
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2) eHepreTcKy MOTPOLIKY Y MHPOBAbY:;
3) npodui MaCHUX KHCEINHA;

4) mapamerpe KpBHE CIHMKe, Mapamerpe (QyHKIHje jeTpe, OHOXeMHjCKe mapamerpe,
XEMOJJMHaMCKe, KapAHOITyJIMOHAPHE U exoKapauorpadceke mapamerpe;

JloaTHH LUJBEBU UCTPAKUBAKA CY U:

5) Pa3Boj u BaMalKja HOBE,  BUCOKO OCCTJHHBE METOJIE OHJIAJH YBPCTO-TEUHE €KCTPAKIIH]E
— TeyHe xpomatorpaduje — MaceHe CHEKTPOMETPHje BHCOKE pe3onyije (eHrn. online
solid phase extraction - liquid chromatography high resolution mass spectrometry -
SPE-LC-HRMS) 3a oxapehuBame XHIeHaAMHHA M FETOBOT METAa0OJIMTa KOKJIAypHUHA Y

ypuny,
6) IIpodun peHamHOr W3IyYHBakba XUICHAMHUHA U FETOBOT METa0O0JIMTa KOKJIaypruHa HAKOH

ep ocC a,Z[I/IMI/IHCTpaI_II/Ije CYIUICMCHATa KOjI/I CaapiKC XUI'CHAMHH.

The study objectives are:

The study objectives of the research are to examine the influence of higenamine
supplementation in physically active females on:

1) sports performance;

2) energy consumption at rest;

3) fatty acid profile;

4) blood count parameters, liver function parameters, biochemical parameters,

hemodynamic, cardiopulmonary and echocardiographic parameters;

Additional research objectives are:

5) Development and validation of a new and highly sensitive method of online solid-liquid
extraction - liquid chromatography - high resolution mass spectrometry (online - SPE-
LC-HRMS) for the determination of higenamine and its metabolite coclaurin in the
urine;

6) Renal excretion profile of higenamine and its metabolite coclaurine after per os
administration of supplements containing higenamine.

5. MeTo10/10THja HAYYHOT HCTpaxkuBama / The study methodology

N360p ncnutanuka m npoueaypa ucrpaxkumBama / Selection of participants and research

procedures
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Etnuku komutet Y ipyxkema 3a menununy criopta Cpouje y beorpamy 15.03.2019. nao je
CarJacHOCT 3a W3BOhEHE WCTpPaKMBAyKe CTyAHMje HA JbyIUMa I[IOJ HA3UBOM: ,,Y THIIQ]
CyIUIEMEHTalllje XMIeHaMUHOM Ha (usuuke nepdopmaHce, KapAHO-MeTaOOIMUYKE Hapamerpe,
JMjeTapHe HaBUKE U OMOXEMMjCKEe MapKepe KOJ )KEeHa KOje ce peKpeaTHBHO 0aBe CIOpTOM™ y
OKBHpY IIJIaHA U3PaJe JOKTOPCKE JucepTanuje KanauaaTkume Jenene Oxerosuh.

HcrpaxuBame he 00yXBaTUTH 31paBe HUCIUTAHULIE Y PEIPOILYKTHBHOM IIEPUOIY KOje ce
pexpeaTuBHO OaBe kompakoMm. Kpurepujymu ykibydema y ctynujy ouhe: xene ca Bume oja > 5
caTu TpeHupama HejaesbHo (> 5 h-wk™!), unju je VO, max > 30 ml-kg™! -min!. Kpurepujymu 3a
UCKJbYUeH-€ U3 CTyAuje Ouhe: mprcycTBO 60JIECTH KOje MOTY J1a yTHYy Ha MeTa0oIu3am, Kao ImTo
Cy: xpoHu4He OoyiecTu (HEypoJjomike, OyOpeXHe, HMYHOJIOIIKE), KapAHOBacKyIapHe OOJecTH
(BMCOK KpBHU IIPUTHUCAK, olITeheme cplia, KapAnOMUOINATH]a, KapIUTHC, peyMaTcka 00JiecT cpiia),
MeTabosmuku nopemehaj (aujadberec, Manamncopriuja, Kaxekcuja u nopemehaju anumo-6asHe
paBHOTEXE), OOJECTH MTUTHE XKJIe3/e (XUMOTUPE03a U XUIIEPTUPE03a), OOJIECTH PECTUPATOPHOT
TpakTa (acTMa), HeJJaBHE OIepaIrje U aKyTHEe HHDEKIH]e.

[Ipen moverak ctyauje, 1o0OpoBoJbIM he y ycMeHOj u miucaHoj GopMu OUTH YIIO3HATH ca
JeTaJbHUM TPOTOKOJIOM cTyauje. McrnutuBama he OuTH crpoBeieHa TEK HAKOH J00OWjama
IIpUCTaHKa y MUCaHo] (hopMH, y CKIaay ca NOCTyjJaTuMa XeJICHHIIKe AeKIapalyje u ogoopema
Etnukor komurera.

Haxon naBama MH(OpMHCaHE carjJacHOCTHU 3a ydellhe y UCTpakuBamy, UCIIUTaHULE he
NONMyHUTH Mel)yHapoHM YIUTHHUK O ¢pu3nukoj aktiuBHOCTH (eHri. International Physical Activity
Questionnaires, IPAQ) u yNUTHHK O HCTOPHMjU €BEHTyaTHHX 000Jbetha. HaKOH MOMyHmEeHUX
YIOUTHUKA, WUCHHUTAHUIC he NPUCTYNHUTH AaHTPOIOMETPHjCKUM aHAIM3aMa, WHTEPHHCTUYKOM,
exokapauorpad)CkoM M KapAMOIyJIMOHapHOM IHperieny. Takole, mpe moueTka MHTEpBEHLH]E,
ucnuTanule he BOOUTH THEBHHK MCXpaHE TOKOM JBa JlaHa, HAaKOH dYera he moOWUTH ycMeHe
MHCTPYKIIH]j€ O IpUIpKaBawky yoOHUUajeHOI peKuMa UCXpaHe.

HcrpaxxuBame he OUTH CIpoBeleHO Kao paHIOMH30BaHa, JBOCTPYKO CIIema, IJiamnedo-
KOHTpOJIMCaHa cTyauja. MeTojoM paHaoMH3audje ucnuTaHune Ouhe pacnopehene vy
eKCIIEpUMEHTAIHY M KOHTPOJIHY TPYITy.

ExcniepumenTtanna rpyna qo0ujahe qoaatak MCXpaHy ca XUT€HaMUHOM y YKYIIHO) 1034 0J] /5 Mg,
10K he KOHTpoJHa rpyna A00ujaTu mianedo Karcysie WACHTUYHUX OPraHOJIENTHYKUX OCOOMHA.
Hcnuranune he y3umaTu Karcyse XureHaMHuHa rnpe o0Opoka, MpBy Karcyiy y 8 yacoBa, 3aTUM y
13 yacoBa u nocnenwy y 18 yacosa. McrpaxxuBame he Tpajatu 21 naH.

Hcnuranune he 6utu ynyhene na oapkaBajy yoOu4ajeHu pesKUM HCXpaHe U TPEHUHTa U J1a
BOJIE JIHEBHHMK HCXpaHe y TOKy JABa JaHa (24 yaca mpe Tectupama). On ucnurtaHuna he ce
3aXTEBATH J1a Ce y3/pKe 0] y3UMama JIMjeTeTCKUX CyIJIeMeHaTa U APYTUX JIEKOBa.

VY TOKy UCTpakuBama IUIaHUPAHE Cy JBE TOCETE U TO:

[Tocera 1: ymo3HaBawme HCIUTaHHUIA ca MPOTOKOJIIOM CTyAHje U yBohemwe y cTyawujy,
NOTIUCHBaWke oOpaciia MHPOpPMHCAHOT MpUCTaHKa 3a ydemthe y cTyaujy, nomymasame [PAQ,
Mepeme AaHTPOMOMETPUJCKUX IapaMeTapa, Mepeme KPBHOI TPHUTHCKA, METa0OIHUKH,
MHTEPHUCTUYKH, €XOKapauorpad)Ccku M KapAMOIyJIMOHApHH IIperiie]], JaBambe MHCTPYKLHja 3a
MOy HhaBarbe THEBHUKA MCXPaHe y TOKY JIBa OJIBOjeHA TaHA TOKOM Tpajarka CTyIrje, MPUKYIIhambe
y3opaka mnepudepHe BEHCKE KpBU Yy CKIAAy ca IUIAHUpAaHUM OMOXEMHjCKUM aHaJIn3aMma.
Hcnurannne he noneTy npBu jyTpamku ypuH U OMhe yrmo3HaTe ce MpoIeaypoM CaKyTybamka ypruHa
ToKOM ctynuje. Ucnuranune he npu nocetu 1 1o06uTH Karncysne y TauHoj KOJIUYHMHUA TOTPeOHO] 3a
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21 nmaH cryauje y3 ymyTCTBO Jia BpaTe CBE IITO HE MOMHjy y UJbY Oosber mpahema mpocedHe
KOMILIHjaHCe.

ITocera 2: Hakon 21. maHa ox moyeTka cTyauje vcnuTaHuie he omer OWTH MOABPTHYTE
Mepery aHTPOIIOMETPHjCKHUX MapameTapa, Mepemby KPBHOT MPHUTUCKA, KA0 U WHTEPHUCTUYKOM,
exoKapauorpad)CKoM M KapJHOIMyJIMOHapHOM mperyieny. Takohe, Ouhe mpukymybaHu y30piu
nepudepHe BEHCKE KPBU Yy CKJIaly ca IUIaHMpPaHUM OMOXEMHjCKMM aHanu3ama. Mcnuranune he
TOKOM OBE ITOCeTe JOOUTHU U AeTajbHe HHCTPYKIIMjE O MPOLEAYPHU CaKyIlJbamha KOMILJIETHOT YpHHA
y Hapennux 48 catu. TokoMm oBe mocere Ouhe M3BpIIeHA eBayalyja U Oelle)Kehe eBEHTYATHUX
HEeKeJbeHUX edekaTa, Kao W IMpoBepa Aa JU Cy PEIOBHO KOPUCTHIIM IIPOHM3BOJ Kako Ou ce
MPOLICHUIIA TPOCEYHA KOMITIMjaHca (Ha OCHOBY Opoja BpaheHuX Karicya).

Hcnmrannne he cakymspaTi jyrapmH ypuH TOKOM 21 naHa, CBakor jyTpa Ipe NpBE y3eTe
Karcyjie XureHamuHa. HakoH mocnenme opaliHO y3eTe Kalcyle XHreHaMHHA WCTHTaHuIe he
CaKyIUbATH LIEJIOKYITHY 3allpeMUHY ypHHA HapeHHuX 48 catu. Y NpUKyIUbEHUM y30pHHMa ypuHa
ouhe nedunucan GapMakOKMHETHYKH MPO(HUI eTMMUHAIM]E XUTCHAMUHA U FETOBOT TJIABHOT
MeTaboJInTa KOKJIaypHHa OHJIAJH YBPCTO-TEYHOM EKCTPAKLUjOM — TEYHOM XpomaTorpadujom —
MAaceHOM CIIEKTPOMETPH)jOM BHCOKE PE30ITyIIH]E.

Ethics Committee of the Sports Medicine Association of Serbia in Belgrade 03/15/2019.
gave her consent to perform a research study on humans entitled: "The influence of
higenamine supplementation on physical performance, cardio-metabolic parameters, dietary
habits and biochemical markers in physically active females." as part of the doctoral
dissertation plan of candidate Jelena OZegovic.

The research will include healthy female participants in the reproductive period who play
basketball recreationally. The criteria for inclusion in the study will be: women with more than
> 5 hours of training per week (> 5 h-wk—1), whose VO2max is > 30 ml-kg=1 -min~1. Exclusion
criteria from the study will be: the presence of diseases that can affect metabolism, such as:
chronic diseases (neurological, renal, immunological), cardiovascular diseases (high blood
pressure, heart damage, cardiomyopathy, carditis, rheumatic heart disease), metabolic
disorder (diabetes, malabsorption, cachexia and acid-base balance disorders), thyroid
diseases (hypothyroidism and hyperthyroidism), respiratory tract diseases (asthma), recent
operations and acute infections.

Before the start of the study, the participants will be informed orally and in writing about
the detailed protocol of the study. Tests will be conducted only after obtaining consent in
written form, in accordance with the postulates of the Declaration of Helsinki and the approval
of the Ethics Committee.

After giving informed consent to participate in the research, the participants will fill out
the International Physical Activity Questionnaires (IPAQ) and the history of possible diseases.
After completing the questionnaires, the participantss will undergo anthropometric
parameters, internal medicine, echocardiography and cardiopulmonary examination. Also,
before the start of the intervention, the participants will keep a food diary for two days, after
which they will receive oral instructionson following their usual diet.

The research will be conducted as a randomized, double-blind, placebo-controlled study.
Using the method of randomization, the participants will be assigned to an experimental and
a control group. The experimental group will receive a dietary supplement with higenamine
in a total dose of 75 mg, while the control group will receive placebo capsules with identical
organoleptic properties. Participants will take higenamine capsules before meals, the first
capsule at 8 am, then at 1 pm and the last at 6 pm. The research will last 21 days.

The participants will be instructed to maintain their usual diet and training regime and
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to keep a food diary for two days (24 hours before the test). Participants will be required to
refrain from taking dietary supplements and other medications.

During the research, two visits are planned:

Visit 1: introducing the participants to the study protocol and introducing them to the study
signing the informed consent form for participation in the study, filling out the IPAQ,
measuring anthropometric parameters, measuring blood pressure, metabolic, internal,
echocardiographic and cardiopulmonary examination, giving instructions for filling in a food
diary on two separate days during the duration of the study, collection of peripheral venous
blood samples in accordance with the planned biochemical analyses. Participants will bring
their first morning urine and will be familiarized with the urine collection procedure during the
study. At visit 1, the participants will receive capsules in the exact amount needed for the 21
days of the study, with the instruction to return everything they do not drink in order to better
monitor average compliance.

Visit 2: After the 21st day from the start of the study, the participants will again undergo
measurement of anthropometric parameters, measurement of blood pressure, as well as
internist, echocardiographic and cardiopulmonary examination. Also, peripheral venous blood
samples will be collected in accordance with the planned biochemical analyses. During this
visit, the participants will also receive detailed instructions on the procedure for collecting
complete urine in the next 48 hours. During this visit, an evaluation and recording of possible
side effects will be carried out, as well as checking whether they have used the product
regularly in order to estimate the average compliance (based on the number of returned
capsules).

Participants will collect morning urine for 21 days, every morning before taking the first
higenamine capsule. After the last higenamine capsule taken orally, the particicpants will
collect the entire volume of urine for the next 48 hours. In the collected urine samples, the
pharmacokinetic profile of the elimination of higenamine and its main metabolite coclaurin
will be defined by online solid-liquid extraction - liquid chromatography - high resolution mass
spectrometry.

Matepujau 3a qujerapHy unTepBeHuujy / Material for dietary intervention

VY crynuju he 6utu KopumheH AMjeTeTCKU CyIUIEMEHT KOoju he OuTu HabaBIbEH OMAAH,
IIPEKO cajTa Koju ce 0aBM MPOJAjoM JHjeTeTCKUX cymieMmeHaTa. [Ipema cneuundukanuju
npousBohaua, karcyse he caapkatu caMo XUT€HaMUH Ka0 aKTUBHU CACTOjaK M MUKPOKPUCTATHY
LeJTyJI03y Kao eKcHunujeHc. 3a norpebe cryauje ¢apmaneyrcka komnanuja Eccenca (Essensa,
Bbeorpan, Cpb6uja) npoussemhe miuane6o kamcyne (100% uuctohe). Kako 6u ce mocrturio aa
KalicyJjie 3a MHTEPBEHTHY M IJanebo rpyny MMajy WISHTUYaH u3riesa, kommanuja EceHca he
IPENaKoBaTH KarcyJie 3a HHTEPBEHTHY I'PYIly Ha HAYMH J1a ce J00Uje NCTH U3TJIe ] KallCya Kao 3a
iane6o rpymny, a kopuirhene karcyse he OUTH 01 XUIPOKCUIIPOIMIMETHILETYI03€.

The study will use a dietary supplement that will be purchased online, through a
website that sells dietary supplements. According to the manufacturer's specification, the
capsules will contain only higenamine as an active ingredient and microcrystalline cellulose
as an excipient. For the purposes of the study, the pharmaceutical company Essensa
(Essensa, Belgrade, Serbia) will produce placebo capsules (100% pure). In order to achieve
that the capsule for the intervention group and the placebo group have an identical
appearance, the company Essensa will repackage the capsules for the intervention group in
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such a way as to obtain the same appearance of the capsules as for the placebo group, and
the capsules used will be made of hydroxypropylmethylcellulose.

VY3opkoBame OHOJIOMIKOr MaTepujaja u Mmeroxe / Sampling of biological material and
methods

[TnanupaHno je 1a ce y30pKOBambe KPBU U JIOHOIICHE MIPBOT jyTapmker ypuHa UCIIUTAaHUIA
cnpoBezie y npocropujama beo-1ab naboparopuje y beorpany. Y3opuu nepudepHe BeHCKe KpBH
Ouhe cakymbeHH CTaHAAPIHHUM ITOCTYIIKOM BEHEIYHKIMje M3 Hpeame KyOuTaaHe BeHE HaKOH
HohHor rimagoBama of 12 caru, y nepuony uzmehy 7:00 u 9:00 catu, kako O6u ce uzberiie THEBHE
Bapyvjanuje OMOXEMH]CKMX Tapamerapa. buosomku wmarepujain (BEHCKY KpB) HCIHMTaHUKA
y30opkoBahe JMIeHIupanu J1abopaTOPHjCKH TEXHUYapU Onoxemujcke jadboparopuje beo-mad y
beorpany. Y3opkoBame kpBu Bpuimhe ce mpe MoyeTka CTyAMje M HAKOH 3aBpIIETKA CTYAH]e
(makoH 21 mana). Kopuctuhe ce 3aTBOpeH cucTeM 3a y30pKOBame (XOJaep, UTJIe H BaKyTEjHEPH)
npousBohaua bekron Jlukuncon. Kopucrtuhe ce urie nmpomepa 22 SWG (eura. Standard Wire
Gauge).

Bencka kpB he ce cakymspaTu BakyTajHep cucremuma (3mL) ca agu-kamujym
ermwnenanamuaorerpacuphernom xucennnom (K2EDTA) u BakyTejHepuMa ca cepyM cenaparop
rerom (10 mL) (BD Vacutainer R SST™ II Advance tube) 3a nobujame cepyma. 3a motpebe
0JIBajama cepyma, y30pIu KpBH he HAKOH mepuoja notpedHor 3a koaryianujy (1o 30 muHyTa),
outn uentpudyrupann 10 mmayra Ha 3000 oOparaja/MUHYTH Ha COOHOj TeMIIepaTypH,
kopumhemem croHe neHtpudyre (LACE32, COLO lab experts, Slovenia). Cepymu he Outu
MOJIeJbEeHU Y JiBa AIMKBOTA. ¥Y30pIH BeHCKE KpBHU cakyrybeHu ca K;EDTA u jenan anukBoT cepyma
Oouhe aHamM3MpaHW MCTOT JaHa, MOK he Apyru amukBoT cepyma (3 mL) Outm 3amp3HyT Ha
temneparypu ox —80 °‘C no anamusze. [IpBu jyrapwmu ypuHM Ouhe mHpenuBeHH Yy CTEpUIIHE
mwiactuuane enpysere (10 mL) (SARSTEDT AG & Co. KG, Nemacka) u 0/yT0’KeHH Y 3aMp3UBay
Ha Temmneparypy on —20 °C no ananuze. Tokom 21 naHa ucnutanuie he cakynspaTH jyTapme
ypuHe, OETIeKUTH 3allpeMUHE U OJJIaraT y 3amp3uBay. HakoH 3aBpiieTka CTyanje UCITUTaHUIE
he cakynibaTH LIeJOKYIHY 3allpeMHHY YpHHA HapeaHux 48 yacosa.

V3opum cepyma M BeHCKe KpBH cakymubeHe ca KoEDTA Owuhe anamusupanu y
MEIUIIMHCKO-0noXeMujckoj Jaboparopuju beo-nad, y beorpamy. YV y3opurma BEHCKE KpBHU
cakymsbeHUM ca KoEDTA 6uhe ananu3upanu napameTpu KOMIUIETHE KPBHE CIIMKE Ha MOTITYHO
ayTOMaTH30BaHOM XeMaroyiolkoM Opojaday (Sysmex XT1800i, Sysmex, Japan) meronom
dbnyopecuenTHe mpotoune ruromerpuje (erri. fluorescence flow cytometry, FFC).

V3opuu cepyma Ouhe ananmusupaHu Ha Ouoxemujckom moayny Porxe 11501 xoju je
cacTaBHM Jjeo uHTerpuca”or anaiuzaropa (Cobas R 6000 Roche Diagnostics, Germany)
CTaHJapAM30BaHUM CIIEKTPO(POTOMETPH]CKHM METOAaMa ynoTpeOoM KOMEepIHjaHUX peareHaca
npousBohaua Roche 3a mapamerpe: riyko3a, ypea, KpeaTHHHH, acrapTaT aMHHOCTpaHcdepasza
(AST), ananun amuHoTpancgepasa (ALT), rama-rmyramuntpanchepasa (GGT), kpeatnn kuHaza
(CK), yxynan xonecteposn, HDL xonecreposn, LDL xonectepon u TpUTIIHIIEPUTH.

VY neny y3eTux y3opaka OMONIOIIKOT Marepujaja y jiaboparopujama MHcTuTyTa 32
MEINUIIMHCKA UCTPaKUBamka, y LIeHTpy n3y3eTHe BpeAHOCTH Yy O0JIACTH HCTPAKUBAKHA UCXPaHE H
Metabonusma y beorpany, Bpuinhe ce oapehuBame yKymHUX CIOOOJHHUX MacHUX KHCEIMHA
racHoM xpomartorpadujom (Shimadzu 2014, Kyoto, Japan) u aHanmm3a MacHOKHCEIMHCKOT

16



npoduna dochomunmma cepyma racHo-redHoM xpomarorpadujom (Shimadzu 2014, Kyoto,
Japan).

It is planned that blood sampling and taking the first morning urine of the participant
will be carried out in the department of the Beo-lab laboratory in Belgrade. Peripheral venous
blood samples will be collected by standard venipuncture procedure from the anterior cubital
vein after a 12-hour overnight fast, between 7:00 and 9:00 a.m., in order to avoid diurnal
variations in biochemical parameters. The biological material (venous blood) of the
participants will be sampled by licensed laboratory technicians of the biochemical laboratory
Beo-lab in Belgrade. Blood sampling will be done before the start of the study and after the
end of the study (after 21 days). A closed sampling system (holder, needles and vacuum
containers) manufactured by Becton Dickinson will be used. 22 SWG (Standard Wire Gauge)
needles will be used.

Venous blood will be collected using vacutainer systems (3 mL) with dipotassium
ethylenediaminetetraacetic acid (K:EDTA) and vacutainers with serum separator gel (10 mL)
(BD Vacutainer R SST™ II Advance tube) to obtain serum. For the purpose of serum
separation, after the period required for coagulation (up to 30 minutes), the blood samples
will be centrifuged for 10 minutes at 3000 rpm/minute at room temperature, using a table
centrifuge (LACE32, COLO lab experts, Slovenia). The serum will be divided into two aliquots.
Venous blood samples collected with KzEDTA and one aliquot of serum will be analyzed on the
same day, while the other aliquot of serum (3 mL) will be frozen at —80 °C until analysis. The
first morning urine will be poured into sterile plastic tubes (10 mL) (SARSTEDT AG & Co. KG,
Germany) and stored in a freezer at a temperature of -20 °C until analysis. During 21 days,
the participants will collect morning urine, record the volume and store it in the freezer. After
the end of the study, the participants will collect the entire volume of urine for the next 48
hours.

Serum and venous blood samples collected with K:EDTA will be analyzed in the
medical-biochemical laboratory Beo-lab, in Belgrade. In the venous blood samples collected
with K2EDTA, the parameters of the complete blood count will be analyzed on a fully
automated hematology counter (Sysmex XT1800i, Sysmex, Japan) using the fluorescence
flow cytometry (FFC) method.

Serum samples will be analyzed on the biochemical module Roche c501, which is an
integral part of the integrated analyzer (Cobas R 6000 Roche Diagnostics, Germany) by
standardized spectrophotometric methods using commercial reagents manufactured by Roche
for the following parameters: glucose, urea, creatinine, AST, ALT, GGT, CK, total cholesterol,
HDL cholesterol, LDL cholesterol and triglycerides.

In part of the biological material samples taken in the laboratories of the Institute for
Medical Research, in the Centre of Research Exellence in nutrition and metabolism in
Belgrade, the determination of total free fatty acids will be performed by gas chromatography
(Shimadzu 2014, Kyoto, Japan) and the analysis of the fatty acid profile of serum
phospholipids by gas-liquid chromatography (Shimadzu 2014, Kyoto, Japan).

AHTponoMerpujcku napamerpu / Anthropometric parameters

VY opauHanuju 3a COPTCKY MEAUIUHY ,,Vita maxima®, y beorpamy, HakoH y3poKoBama
OMOJIOIIKOT MaTepujasia, HCIUTaHWLe he OUTH MOIBPTHYTE MEpEemY aHTPONOMETPH)CKUX
nmapamerapa (TelleCHa maca, TeJleCHa BHCHHA, OOMM CTpyKa), €Bayalldju TEJIECHE CTPYKTYpe
(mporieHaT MacTH y opraHu3My, oapehuBamy MHAEKca TenecHe Mace (eHri. body mass index,

17



BMI), 6azannor merabonusma, (euri. Basal Metabolic Rate, BMR) u eHepreTcke moTpoIimbe y
mupoBamy (enri. Resting Metabolic Rate, RMR).

EBanyanuja tenecHe crpykrype he ce spuutu momohy Bare BC-418MA (Tanita, Tokyo,
Japan). TenecHa maca u TellecHa CTpyKTypa (IpoleHaT MacHOT TKMBA, Maca MaCHOT TKHBa, Maca
MumhHOT TKHBa, 0e3MacHa mMaca Teina) he ce meputu nomohy Bare BC-418MA koja uzpauyHnasa
HaBeJ/ICHE MapaMeTpe Ha OCHOBY OMOEIEKTPUYHE UMITEIAaHIIE.

[Totpomma enepruje 'y wmupoBamy (RMR), Owhe oapehuBana wuHIMpEKTHOM
KaJopuMeTpujoM Kopuctehn Metabonuuku neckron mouutop Fitmate PRO (Fitmate, COSMED,
Italy) Ha ocHOBY moTpomme kuceonnka (VO2) y MUPOBamY.

In the "Vita Maxima" sports medicine practice in Belgrade, after the biological material
has been collected, the participants will be subjected to the measurement of anthropometric
parameters (body weight, body height, waist circumference), evaluation of the body structure
(percentage of fat in the body, determination of the body mass index (body mass index, BMI),
basal metabolism (Basal Metabolic Rate, BMR) and energy consumption at rest (Resting
Metabolic Rate, RMR).

Body composition evaluation will be performed using a BC-418MA scale (Tanita, Tokyo,
Japan). Body mass and body structure (percentage of fat tissue, fat tissue mass, muscle
tissue mass, lean body mass) will be measured using a BC-418MA scale that calculates the
specified parameters based on bioelectrical impedance.

Energy consumption at rest (RMR) will be determined by indirect calorimetry using a
metabolic desktop monitor Fitmate PRO (Fitmate, COSMED, Italy) based on oxygen
consumption (VO:z) at rest.

HNurepuncruuxu nperiaen / Internal medicine examination

WuTepHuctuuku mnpernien ucnutaHuka oOyxsaruhe mopen EKG 3ammca, anamuesy,
KJIMHUYKU TIperjel U Mepeme KpBHOI mputucka. 3a nobujame EKG 3amuca kopuctuhe ce
enekTpokapauorpad Fukuda Denshi FX-7202 (Fukuda Denshi, Tokyo, Japan).

The internist examination of the participants will include, in addition to ECG records,
medical history, clinical examination and blood pressure measurement. A Fukuda Denshi FX-
7202 electrocardiograph (Fukuda Denshi, Tokyo, Japan) will be used to obtain ECG records.

Exoxapaunorpadcku nperJen / Echocardiographic examination

Crannmapana 2D exokapaunorpaduja 6uhe ypahena npe cymieMeHTannje XureHaMuHOM 1
21 naH HakoH cymuieMeHTaluje kopumrhemem anapata (Logig 5, General Electric, United States).

Standard 2D echocardiography will be performed before higenamine supplementation

and 21 days after supplementation using analayzer (Logiqg 5, General Electric, United States).

Kapanonmynmonanno Ttecrupame — eprocnupomerpuja (CPET) - OppehuBame
MaKCUMAJTHOT aepoOHOr kamamurtera / Cardiopulmonary testing - ergospirometry (CPET) -
Determination of maximum aerobic capacity
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KapnuonynmonanHo Tectupame Ouhe m3BeneHo Ha Tpamu 3a Tpuame (1-140, Cosmos,
Germany) aBa myTa (mpe u nocine cryauje). UatensurteT Tpuama he ce mporpecuBHo nmoBehaBatu
10K he KOHIeHTpalHje KUCEOHUKA U YIIbeH-TUOKCHIa OUTH MEPEHE Y YIaXHYTOM U H3IaXHYTOM
Ba3ayxy. Mepeme pasmeHe racoBa y jnaxy (eurn. breath-by-berath) Owhe ananusupano na
MertabosmmukoM amapaty (Quarck b2, COSMED, Italy). Bentunaropau anaepoonu npar (VAT)
onpehuBahe ce momohy Haru6a “V-slope” metabomnukum nopactom yribeH-nuokcuaa (VCO2) y
OJIHOCY Ha MoTpouIwky kuceonuka VOa.

Cardiopulmonary testing will be performed on a treadmill (T-140, Cosmos, Germany)
twice (before and after the study). The intensity of running will be progressively increased
while the concentrations of oxygen and carbon dioxide will be measured in inhaled and
exhaled air.

Breath-by-breath measurement will be analyzed on a metabolic cart (Quarck b2,
COSMED, Italy). Ventilatory Anaerobic Threshold (VAT) will be determined using the "V-slope"
by the metabolic increase in carbon dioxide (VCO:z) in relation to oxygen consumption VO:.

AHasu3a qTHeBHHMKA ucxpaHe / Analysis of food diaries

AHanu3a qHeBHUKa ucxpane ouhe u3BpiieHa kopuirhemeMm 6a3e nmogaraka Hamupauia - CapNutra
(Food Composition Database). / Analysis of food diaries will be performed using CapNutra (Food
Composition Database) software.

OnpehuBame xurenammuua y ypuny Online SPE-LC-HRMS mertonom / Determination of
higenamine in urine using online SPE LC-HRMS

OnpehuBame caapikaja XUreHaMHWHA U KOKJIaypuHa Ouile ypahena Ha cuctemy Vanquish
Horizon UHPLC crojenum ca Q-Exactive Orbitrap maceHrM CIIEKTPOMETPOM BHCOKE PE30JTyIIHje
(Thermo Fisher, Austin, USA). Pa3Bujena online SPE-LC-HRMS metona Banmuaupahe ce mpema
Bakehum cmepuuniama WAJIA HMHTepHanmMoHamHOT cTaHaapia 3a JjabopaTtopuje (EHrJ.
International Standard for Laboratories, ISL) (WADA ISL, 2021).

The determination of higenamine and coclaurine content will be performed on a
Vanquish Horizon UHPLC system coupled with a high-resolution Q-Exactive Orbitrap mass
spectrometer (Thermo Fisher, Austin, USA). The developed online SPE-LC-HRMS method will
be validated according to the current guidelines of the WADA International Standard for
Laboratories (WADA ISL, 2021).

Crarucrnuka anaJjm3a / Statistical analysis

CraTrcTHYKOM aHaIu30M a Priori mpumenom codraepa G*-Power 3.1.9.2, uzpauynaro je
na je mpu 0=0.05 1 $=0.81, moTpedHO YKIBYUYHUTH YKyMHO 27 HCIHUTAHHIA, PAHIOMH30BAHO
pacnopeheHuX y eKCriepUMEeHTATHY U KOHTPOJHY I'pyIy eKBUBAJICHTHOT Opoja YIaHoBa.
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[IpenBuhenn Opoj MCHUTAHWKA carjiacaH je ca JPYTrdM HCTPpaKHMBamHMa y KojuMa je
WCIUTHBAH YTHIA] XMTCHAMUHA Ha pasHuYUTe MapaMeTpe TeJeCHE CTPYKType u oxapehuBan
XUreHamuH y xymanom ypuny (Lee et al., 2013; Yan et al., 2019;).

O6pana momaraka Bpmuhe ce SPSS codreepom (SPSS v. 21.0; SPSS Inc, Chicago, IL,
USA). Pacmosmena momaraka 1o rpymamMa he Outu anammsupana Shapiro-Wilk tectom
HOPMAJTHOCTH pacmojierne. Y 3aBUCHOCTH 0J1 HOPMAJTHOCTH pacrozesie oJaTaka pasiruka namehy
rpyna 6uhe ananusupana Ctyaent t-recrom mwiau Mann-Whitney U tecrom, a kopenanuje hie outu
ucnutuBaHe Pearson-oBum mim Spearman-oBoM KOpPEIalmoOHOM aHAIHA30M.

By a priori statistical analysis using the G*-Power 3.1.9.2 software, it was calculated
that at a=0.05 and $=0.81, it is necessary to include a total of 27 participants, randomly
assigned to experimental and control groups of equivalent number of members.

The predicted number of participants agrees with other studies in which the influence
of higenamine on various body structure parameters was investigated and higenamine was
determined in human urine (Lee et al., 2013; Yan et al., 2019).

Data processing will be done with SPSS software (SPSS v. 21.0; SPSS Inc, Chicago,
IL, USA). The distribution of data by group will be analyzed by the Shapiro Wilk test of
normality of distribution. Depending on the normality of data distribution, the difference
between groups will be analyzed with the Student t-test or Mann-Whitney U test, and
correlations will be examined with Pearson's or Spearman's correlation analysis.

Mecto cnipoBoljera ucrpaskuBama / Place of conducting research
UctpaxxuBame he ce cripoBouTH y OKBUpY cliefiechux ycTaHoBa:

Karenpa 3a 6pomatonorujy, @apmaneyrcku dakynret, Y HuBep3utet y beorpany, Cpouja;
[Tonuknuuuka beo-nabd, 6uoxemujcka naboparopuja, beorpan;

OpnauHaiygja 3a CmopTcKy MEIMIIMHY ,,Vita maxima®, beorpan;

[lentap uzy3eTHe BpeqHOCTH y oOsactu ucxpane u meradbonuszma (CENM), UnctutyT 3a
MEIHIIMHCKA UCTpaXkiBama, Y HUBep3uTeT y beorpany, beorpan, Cpouja;

5. JlaGoparopuja 3a monmHr KoHTpoidy, Seibersdorf Labor GmbH, Cajoepcaopd
Jlabopatopuje, AycTpuja.

Ponh e

The research will be conducted within the following institutions:

1. Department of Bromatology, Faculty of Pharmacy, University of Belgrade, Serbia;

2. Polyclinic Beolab, biochemical laboratory, Belgrade;

3. Practice for sports medicine "Vita maxima ", Belgrade;

4. Center of Research Excellence in Nutrition and Metabolism (CENM), Institute for
Medical Research, National Institute of Republic of Serbia, University of Belgrade,
Belgrade;

5. Doping control laboaratory, Seibersdorf Labor GmbH, Seibersdorf Laboratories,
Austria.
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7. OuekuBanm pesyJratu / The expected results

VY ckiany ca 3aJaTUM LUJbEBUMA U IJITAHUPAHOM METOJI0JIOTH]OM, OUeKy]y ce cineaehu pesynraru:

1)
2)
3)

4)

5)

6)

[Iporena ytunaja cymieMeHTalllje XUTeHAMUHOM Ha CIIOPTCKE nepopMance KoJ JKeHa
KOj€ Ce peKpeaTHBHO 0aBe KOIIAPKOM;

[Tpouena yTumaja cyrniaeMeHTaIlje XureHaMiHOM Ha €HEPIeTCKY MOTPOIIkY Y MHPOBALY
(RMR);

[Iporena yTunaja cyrnjaeMeHTalHje XUT€HaAMHHOM Ha CEpyMCKHU MPO(UI MACHUX KHUCETTHHA
KOJI )K€Ha KOje c€ PEeKpeaTHBHO 0aBe KOLIapKOM;

[poueHa yTumaja cymiieMeHTalllje XUTCHaAMIHOM Ha TapaMeTpe KPBHE CIIMKE, apaMeTpe
¢yHkumje jerpe, OHMOXEeMHjCKE TapameTrpe, IapaMeTpe KpBHOT  IPHUTHUCKA,
KapIuOoMyJIMOHapHE U eXoKapanorpadcke mapaMeTpe Kol )KeHa KOje ce peKpeaTuBHO OaBe
KOIIIAPKOM;

Pa3Boj u Banmmpmanuja HOoBe, Op3e, BUCOKO oceTsbuBe MeToze (online SPE-LC/HRMS) 3a
oJpehuBame XUreHaMuHa U KOKJIaypuHa y ypHHY.

JlebuHncame eKCKPEIMOHOT MPOo(uIia XUICHAMHIHA U BEerOBOT METa00JIUTa KOKJIAypUHA Y
YPHHY HaKOH Iep OC aJMHHHUCTpalfje XUTeHaAMHHOM, YnMe he ce MpOMIMpPUTH 3Hamba O
BpPEMEHy 3ajp)KaBarhba XUICHAMHUHA Y OpraHu3My, Kao W JOOUTH HHpOpMAIuje o
MHTEPHHIMBUIyaTHOM BapHUpamy Npoleca elIMMHHALM]C.

In accordance with the goals and the planned methodology, the following results are
expected:

1)
2)
3)

4)

5)

6)

Assessment of the influence of higenamine supplementation on sports performance in
physically active females;

Assessment of the influence of higenamine supplementation on energy consumpion at
rest;

Assessment of the influence of higenamine supplementation on the serum fatty acid
in physically active females;

Assessment of the influence of higenamine supplementation on blood count
parameters, liver function parameters, biochemical parameters, blood pressure
parameters, cardiopulmonary and echocardiographic parameters in physically active
females;

Development and validation of a new, rapid, highly sensitive method (online SPE-
LC/HRMS) for the determination of higenamine and coclaurine in urine.

Defining the excretory profile of higenamine and its metabolite coclaurine in the urine
after oral supplementation with higenamine, which will expand knowledge about the
retention time of the higenamine in the body, as well as obtain information on the
interindividual variation of the elimination process.
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. 3akspyuak u npeasior / Conclusions and recommendation

Ha ocHOBy mpuiioskeHe TOKyMEHTalMje ¥ Ha OCHOBY YBHJIA Y JOCQJIallllbH PaJl KaHJAUJATKHEbE,
KOMHCH]ja 3aKJbydyje Ja Kanaujatkuma Jenena OxxeroBuh ucmymaBa CBE yCIOBE 3a U3paly
JOKTOPCKE TUCEpTalrje U JIa je MpeUIoKeHa TeMa HayYHO 3aCHOBaHA, OPUTUHAIIHA U aKTyelTHa.
[{uspeBH MpeIoKEeHOT UCTPaKKBaka Cy jaCHO Ae()UHUCAHN U OCTBApPJbUBH, JIOK CYy METOZE pana
caBpeMeHe u oaronapajyhe.

UnanoBu Komucuje mpemnaxy HacraBHo-Hayunom Behy ®apmameyrckor gakynrera u Behy
HAayYHHX 00JIaCTH MEIUIIMHCKUX Hayka YHHBep3uTeTa y beorpamy na mpuxBaTH MUIILBEHE
Komucuje m xanaumaaty omoOpu H3pagy IOKTOPCKE AMCEpTaIfje IOJA HAcloBOM: Ymuyaj
cyniemenmayuje XueeHamMuHom Ha usuuxe nepgopmance, Kapouo-wemadoiuuke napamempe,
Ooujemapne Haguxe u 6UOXeMUjcKe MapKepe KOO JceHa Koje ce peKpeamugHo base cnopmom.

Based on the attached documentation and on the basis of an insight into the candidate's
previous work, the committee concludes that the candidate Jelena Ozegovi¢ meets all the
requirements for the preparation of a doctoral thesis and that the proposed subject is
scientifically based, original and current. The goals of the proposed research are clearly
defined and achievable, while the work methods are modern and appropriate.

The members of the Commission propose to the Academic Council of the University of
Belgrade - Faculty of Pharmacy and the Council of Scientific Fields of Medical Sciences of the
University of Belgrade to accept the Commission's opinion and approve the candidate's
doctoral thesis entitled: The influence of higenamine supplementation on physical
performance, cardio-metabolic parameters, dietary habits and biochemical markers in
physically active females.

V Beoepaoy I In Belgrade
25.04.2024.

YnanoBu komucuje / Committee Members:

Jp cuu. MBana Henesskosuh / Dr sci. Ivana Nedeljkovi¢
penoBHM nipodecop, YHuBep3uret y beorpany - MeanuuHcku dakynrer
professor, University of Belgrade - Faculty of Medicine

Jp cuu. 3opan Makcumoswuh / Dr sci. Zoran Maksimovié¢
penoBHH npodecop, Yuusepsutet y beorpany - @apmarieyTcku hakyaTer
professor, University of Belgrade - Faculty of Pharmacy
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Hay4HM CaBETHUK, Y HUBep3uTeT y beorpany - MHCTUTYT 32 MEUIIMHCKA UCTPAXKUBaKba
principal research fellow, University of Belgrade - Institute for Medical Research

Jp cuu. Hega Munuakosuh / Dr sci. Neda Milinkovié
JoueHT, YauBep3utet y beorpany - @apmaneyrcku pakyaTer
assistant professor, University of Belgrade - Faculty of Pharmacy

Jp cuu. HeBena MBanosuh / Dr sci. Nevena Ivanovié
BaHpeaHU ipodecop, YHuUBep3uteT y beorpany - @apmaneyTcku Gakyyirer
associate professor, University of Belgrade - Faculty of Pharmacy
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Ipenmer: CTyauja—,, YTHIA] CyIUIeMEeHTAIHje XHTeHAMHHOM Ha Qu3HtIKe nepgopmance,

Kapauo-MeTafoIM4Ke NapamMeTpe, A1jeTapHe HABUKe M GHoXeMHjCcKe MapKepe KO/l KeHa
Koje ce peKpeaTHBHO GaBe cropToM*

Céu unanosu emuuxoz Komumema cy Ounu RPUCymu.

Ermuku xomurer je 15.03.2019. 3acemao mosomom MonGe Jemene Pamwh riasHOr
HCTpakMBaJa HaBeJeHe CTYAHje U JIOHEO je cuenehy omryky:

ONVIYKA

Cryamja: —,YTHHaj CyieMeHTanuje XureHaMmHoM Ha ¢usudke nepdopmance,
KapaHo-MeTaGoIMYKe napaMeTpe, [ujeTapHe HABHKE M 0HOXeMHjCKe MapKepe Ko/l KeHa
Koje ce pexpeaTuBHO GaBe criopToM“ ce onobpana

Etnukom KOMHUTETY Cy NOCTaBJbEHHU cnenehu JAOKYMCHTH

Ilnan cryauje

WHpopMaTHBHY IPUCTAHAK YUECHUKA

TTojay 0 TIABHOM MCTpaXkuBady, CapajiHUIIMa U yCTaHOBaMa y KojuMa he ce cTyauja H3BOAUTH
Kopumhenn ynurHunm
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Ipog. np Crnobonan XKupanuh
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a DUOMEIHUIITMHCKA

Ha ocnory wrada 19. llpaBRiIHHKAa O pajiy ETHUYKOI KOMHUTETA
HeTpaXkuBarka PapmalleyTeKol haxynrera y beorpamy, ETUYKH KOMUTET 22 GUOMEAMIIHHCKA
HeTpaxuBara (PapManeyTcKol takynrera y bBeorpajy Ha cegHnuM o ipokano] 24.9.2024

rOAHHE, JOHEO Je

O TONEYAIKESY.

Ol HA3zUBOM: Y THIA]

HCTpaKHuBad
I(Li]);’ll-{()Ml'.‘."l"dﬁ(iilﬁ‘15{{,‘ HapaMerpe,
'y

HNAJE CE CAI'JIACHOCT 3a crpoBoheme
cymeMeHTanuje XureHaMuHoM Ha (usike nepopmance,
nHjeTapHe HaBHKE H OHOXEMH]CKe MapKepe KOJL HKeHa Koje ce peKpeaTuBHO OaBe CIopTOM |
HJbY H3paze JOKTOpCKe auceprauuje. MeHTOpH OBE JAOKTOPCKE aucepTanuje cy npod. ap
bpwxkuta Hophesuh, penoBHHU npodecop na Karenpu 3a Bpomarosiorujy YHHBEP3UTETA Y
areyTckor (axynrera 1 mpog. Jp Guro Forsdahl, Professor, Department of

beorpagy - @apm
Tromsg The Arctic University of

Pharmacy, Faculty of Health Sciences, University of

Norway.

Mo0y 3a J1aBame CaraacHOCTH Io/iHEa je MarucTap (apmanuje — MEJIHIIAHCKHA OHOXeMHIap

Jenena OxeroBuh.

MEHTOpY, HPEICEIHHKY Komurera,

MOHOCUOLLY 3aXTCBa,
. Opcexy 3a HAcTaBy U CTYACHTCKA

Ominyky JOCTaBHTH:
ABHE M OIIITE TOCJIONE

cexperapy, medy Oncexa 3a IIp
MUTaka U APXHABH.

NGMK ETUUKOT KOMUTETA
SWALIHCKA UCTPAXMBAIBA
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