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Introducere

Efortul fizic constituie o solicitare complexa a organismului din punct de vedere
morfo-functional (neuromuscular, cardiovascular, respirator, metabolic si endocrin) si
psihologic.

Raspunsul organismului la efort fizic variaza in functie de:

- efortul prestat, diferit ca intensitate, durata, disciplina sportiva;

- caracteristicile individuale: varstd, gen, organism neantrenat sau antrenat,

balanta oxidanti/antioxidanti;

- conditiile ambientale: presiunea atmosferica, radiatii, temperatura, gradul de

poluare atmosferica;

- alimentatie si aportul de antioxidanti nutritionali $i nenutritionali.

Modificarile homeostaziei oxidanti/antioxidanti determinate de efort, cu
producerea stresului oxinitrozativ in efortul intens si la cei neantrenati sunt asociate cu
scaderea capacitatii de apdrare antioxidativd. Pe masura antrenamentului si in efortul
moderat, in mod paradoxal se constata aparitia unor mecanisme adaptative de aparare
antioxidanta. Cresterea capacitatii de aparare antioxidantd poate fi produsd si prin
administrarea de preparate naturale nutritionale §i nenutritionale.

Importanta aportului de antioxidanti naturali in vederea cresterii capacitatii de
aparare antioxidativa si a capacitatii de efort este o directie foarte actuald de cercetare.

Pregétirea personald in domeniul educatiei fizice si sportului de performantd m-a
determinat sd studiez experimental rolul flavonoizilor ca §i antioxidanti naturali
nutritionali, dar §i nenutritionali privind:

- influenta asupra capacitdtii de efort la animale neantrenate §i antrenate in
prealabil la efort de diferite intensitati,

- modificarile balantei oxidanti / antioxidanti in efort la animale antrenate;

- modificarile histologice la nivel muscular, pulmonar, miocardic, renal si hepatic
induse de flavonoizi si efort.

Capitolul 2 - Metodele de cercetare
1. Determinarea capacitatii de efort la animale
In vederea determinarii capacititii de efort la sobolani s-a aplicat testul de alergare la
banda de fuga. Cercetarile au fost efectuate pe sobolani albi masculi (n = 10 animale/lot),
rasa Wistar, cu greutate de 200-250 g, proveniti din Biobaza Universitatii de Medicind si
Farmacie ,,Iuliu Hatieganu” Cluj-Napoca si mentinuti in conditii de vivarium adecvate, la
Biobaza Catedrei de Fiziologie.
2. Metodele biochimice de dozare a indicatorilor balantei oxidanti/ antioxidanti
Indicatorii balantei oxidanti/antioxidanti din ser s-au determinat in Laboratorul pentru
Studiul Stresului Oxidativ din cadrul Catedrei de Fiziologie, UMF ,luliu Hatieganu”
Cluj-Napoca.

e Indicatorii pentru stresul oxidativ
Malondialdehida (MDA) a fost determinata prin metoda dupa Conti s.c. [169].
Proteinele carbonilate (PC) au fost determinate prin metoda dupa Reznick si Packer
[170].

¢ Indicatorii pentru apararea antioxidanta
Determinarea capacitatii de donor de hidrogen (DH) a fost facuta prin metoda dupa
Janaszewska si Bartosz [171].



Determinarea continutului de grupari tiol (sulfhidril) totale (SH) a fost facuta prin metoda
dupa Hu [172].
3. Prelucrarea statistica a rezultatelor
Calculele statistice au fost efectuate cu ajutorul aplicatiilor SPSS 13.0, Statistica 7.0 si
Microsoft EXCEL.
4. Administrarea de flavonoizi. Flavonoizii, in concentratie de 5%, s-au administrat prin
gavaj buco-faringian, in doza de 90ul/sobolan.
Capitolul 3 - Influenta administrarii de flavonoizi asupra capacitatii de efort la
animale
Obiective
S-a studiat influenta administrarii de flavonoizi asupra capacitatii aerobe de efort la
animale supuse efortului fizic de diferite intensitati.
Loturi
- Lot I—lot martor antrenat la efort 21 de zile
- Lot II - lot antrenat la efort 21 de zile, fara Incarcare si suplimentat cu flavonoizi
- Lot IIl — lot antrenat la efort 21 de zile, cu incarcare 5% si suplimentat cu
flavonoizi
- Lot IV — lot antrenat la efort 21 de zile, cu incarcare 10% si suplimentat cu
flavonoizi
- Lot V — lot antrenat la efort 21 de zile, cu incarcare 15% si suplimentat cu
flavonoizi
Rezultate

1. Administrarea de flavonoizi determind cresterea capacitdtii acrobe de efort la
animale.

2. Administrarea de flavonoizi si incarcarea influenteaza nefavorabil capacitatea
aeroba de efort.

3. Cresterea gradului de Incarcare determina scdderea capacitatii aerobe de efort:
cresterea gradului de incarcare de 5%, 10% si 15% contribuie la scaderea timpului de
alergare.

4. Flavonoizii au efecte ergotrope semnificative, care se manifestd la animalele
supuse probei de efort fizic, fara incarcare timp de 21 zile.

5. Administrarea de flavonoizi si antrenarea concomitenta la efort fizic timp de 21
zile cu Incarcare de 5%, 10% si respectiv 15% determina diminuarea efectelor ergotrope
ale flavonoizilor.

Capitolul 4 - Influenta antrenamentului si administrarii de flavonoizi asupra
capacitatii de efort la animale
Obiective
S-a studiat influenta administrarii de flavonoizi asupra capacitatii aerobe de efort la
animale antrenate, supuse efortului fizic de diferite intensitati.
Loturi
- Lot I—lot martor antrenat la efort 42 de zile
- Lot II — lot antrenat la efort 21 de zile, fara incarcare, urmat de suplimentare cu
flavonoizi 21 de zile si efort
- Lot Il — lot antrenat la efort 21 de zile, cu Incarcare 5%, urmat de suplimentare cu
flavonoizi 21 de zile si efort



- Lot IV — lot antrenat la efort 21 de zile, cu incarcare 10%, urmat de suplimentare
cu flavonoizi 21 de zile si efort
- Lot V — lot antrenat la efort 21 de zile, cu incarcare 15%, urmat de suplimentare
cu flavonoizi 21 de zile si efort
Rezultate

1. Antrenamentul timp de 21 zile determind cresterea capacitdtii aerobe de efort.
Cresterile capacitatii aerobe de efort sunt semnificativ mai mari la loturile fara incarcare,
comparativ cu cel cu Incdrcare de 5, 10 si 15%.

2. Suplimentarea cu flavonoizi dupa 21 zile de antrenament si continuarea
antrenamentului aceeasi duratd de timp determina cresterea semnificativa a capacitatii
aerobe de efort la lotul fara incarcare, comparativ cu loturile cu incarcare.

3. Cresterea gradului de incarcare de 10% si 15% determind scaderea timpului de
alergare; la Incarcarea de 5% durata timpului de alergare este mai mare fata de incarcarea
de 10% s1 15%; la incarcarea de 15% se inregistreaza cele mai mici valori ale timpului de
alergare.

4. Flavonoizii au efecte ergotrope semnificative la animalele antrenate in prealabil
la efort timp de 21 zile, fard incarcare.

5. Efectele ergotrope ale flavonoizilor se mentin la animalele antrenate in
prealabil la efort timp de 21 zile, cu Incarcare de 5%, 10% si 15%.

Capitolul 5 - Efectul suplimentarii cu flavonoizi asupra capacitatii de efort fizic la
animale in functie de intensitatea efortului si antrenament
Obiective
S-a urmadrit efectul suplimentdrii cu flavonoizi asupra capacititii aerobe de efort la
sobolani supusi efortului fizic de diferite intensitati, prin incarcarea greutatii
- pe animale neantrenate in prealabil
- pe animale preantrenate.
Loturi
- Lot I—lot antrenat la efort 21 de zile, fara incéarcare si suplimentat cu flavonoizi
- Lot II — lot antrenat la efort 21 de zile, cu incadrcare 5% si suplimentat cu
flavonoizi
- Lot Il — lot antrenat la efort 21 de zile, cu Incarcare 10% si suplimentat cu
flavonoizi
- Lot IV — lot antrenat la efort 21 de zile, cu incarcare 15% si suplimentat cu
flavonoizi
- Lot V — lot preantrenat la efort 21 de zile, fard incédrcare, urmat de suplimentare
cu flavonoizi si efort inca 21 de zile
- Lot VI — lot preantrenat la efort 21 de zile, cu incarcare 5%, urmat de
suplimentare cu flavonoizi si efort inca 21 de zile
- Lot VII — lot preantrenat la efort 21 de zile, cu incarcare 10%, urmat de
suplimentare cu flavonoizi si efort inca 21 de zile
- Lot VIII — lot preantrenat la efort 21 de zile, cu incarcare 15%, urmat de
suplimentare cu flavonoizi si efort inca 21 de zile
Rezultate:

1. Preantrenamentul de 21 zile urmat de antrenament cu aceeasi duratd determina

cresteri diferite ale timpului de alergare, la animale suplimentate cu flavonoizi.



2. Suplimentarea cu flavonoizi si antrenamentul timp de 21 zile la diferite
intensitati de efort nu determina diferente semnificative ale timpului de alergare intre
loturi.

3. Preantrenamentul de 21 zile cu si fara incarcare determina cresteri ale timpului
de alergare la animale suplimentate cu flavonoizi, fatd de valorile initiale si loturile
neantrenate in prealabil.

4. Preantrenamentul de 21 zile urmat de suplimentare cu flavonoizi si continuarea
antrenamentului la diferite intensitti de efort timp de 21 zile determind scaderea timpului
de alergare, odata cu cresterea intensitatii efortului.

5. Cresterea intensitdtii efortului fizic prin 1incdrcare determind scdderea
capacitatii aerobe de efort, masurata prin timpul de alergare.

Capitolul 6 - Influenta administrarii de flavonoizi si a efortului fizic asupra balantei
oxidanti/antioxidanti la animale
Obiective
S-a studiat influenta administrarii de flavonoizi asupra balantei oxidanti/antioxidanti la
animale supuse efortului fizic de diferite intensitati.
Loturi
Loturile au fost impartite astfel:
- Lot I - lot martor sedentar suplimentat cu flavonoizi
- Lot II — lot martor antrenat la efort 21 de zile
- Lot III - lot antrenat la efort 21 de zile, fara incarcare si suplimentat cu flavonoizi
- Lot IV — lot antrenat la efort 21 de zile, cu incarcare 5% si suplimentat cu
flavonoizi
- Lot V — lot antrenat la efort 21 de zile, cu incarcare 10% si suplimentat cu
flavonoizi
- Lot VI — lot antrenat la efort 21 de zile, cu incarcare 15% si suplimentat cu
flavonoizi
Rezultate

1. Suplimentarea cu flavonoizi timp de 21 de zile influenteaza balanta O/AO la
animalele sedentare cu scaderea SO pe seama MDA si cresterea capacitatii de aparare
AO pe seama DH si gruparilor SH.

2. Suplimentarea cu flavonoizi si efortul fizic determind modificari ale SO cu
scaderi pe seama MDA si mentinerea acestuia pe seama PC si scaderi semnificative ale
capacitatii de aparare AO pe seama DH.

3. Suplimentarea cu flavonoizi si efortul fizic cu intensitate crescuta determina
modificari ale SO cu scaderi semnificative pe seama MDA si cresteri semnificative pe
seama PC si modificdri ale capacitatii de aparare AO cu scaderi pe seama DH si cresteri
semnificative ale gruparilor SH.

4. Flavonoizii au efecte AO in vivo determinand cresteri ale DH si gruparilor SH
la animalele sedentare si cresteri ale gruparilor SH la animalele antrenate la efort de
diferite intensitati.

Capitolul 7 - Influenta administrarii de flavonoizi asupra balantei
oxidanti/antioxidanti la animale antrenate

Obiective

S-a studiat influenta administrarii de flavonoizi asupra balantei oxidanti/antioxidanti la
animale antrenate la efort de diferite intensitati.



Loturi:

- Lot I —lot martor sedentar suplimentat cu flavonoizi

- Lot II — lot martor antrenat la efort 42 de zile

- Lot Il — lot antrenat la efort 42 de zile si suplimentat cu flavonoizi din ziua 22

- Lot IV — lot antrenat la efort 42 de zile, cu incarcare 5% si suplimentat cu
flavonoizi din ziua 22

- Lot V — lot antrenat la efort 42 de zile, cu incarcare 10% si suplimentat cu
flavonoizi din ziua 22

- Lot VI — lot antrenat la efort 42 de zile, cu incarcare 15% si suplimentat cu

flavonoizi din ziua 22
Rezultate

1. Suplimentarea cu flavonoizi timp de 42 de zile influenteaza balanta O/AO la
animalele sedentare cu scdderea SO pe seama MDA si PC si cresterea capacitatii de
aparare AO pe seama DH si gruparilor SH.

2. Suplimentarea cu flavonoizi timp de 21 de zile si efortul fizic influenteaza
balanta O/AO la animalele preantrenate cu mentinerea SO pe seama MDA si PC, scaderi
ale capacitatii de aparare AO pe seama DH si cresteri ale gruparilor SH.

3. Suplimentarea cu flavonoizi timp de 21 de zile si efortul fizic influenteaza
balanta O/AO la animalele preantrenate la diferite intensitdti de efort, cu mentinerea SO
pe seama PC si modificarea capacitatii de apdrare AO, cu scdderi ale DH si cresteri ale
gruparilor SH.

4. Suplimentarea cronica cu flavonoizi are efecte AO in vivo la animalele
sedentare si determina cresteri ale gruparilor SH la animalele preantrenate, supuse efortul
fizic de diferite intensitati.

Capitolul 8 - Efectul flavonoizilor asupra modificarilor histologice la animale
antrenate la efort
Obiective

- efectul suplimentarii cu flavonoizi asupra modificarilor histologice tisulare la
animale sedentare;

- efectul suplimentarii cu flavonoizi asupra modificarilor histologice tisulare la
animale antrenate la efort de diferite intensitati.

Loturi
Cercetarile au fost efectuate la Laboratorul de Histologie a USAMYV Cluj-Napoca.
- lotul I - animale martor;
- lotul II - animale martor suplimentate cu flavonoizi;
- lotul III - animale antrenate la efort;
- lotul IV - animale suplimentate cu flavonoizi si antrenate la efort;
- lotul V - animale suplimentate cu flavonoizi si antrenate la efort cu
incdrcare 15% din greutate.
Rezultate
1. Suplimentarea cu flavonoizi nu determind modificari histologice tisulare la
animalele sedentare.
2. Suplimentarea cu flavonoizi si efortul fizic nu determind modificari histologice
tisulare.



Capitolul 10 - Concluzii generale

1. Suplimentarea cu flavonoizii are efecte ergotrope semnificative, care se
manifestd la animalele supuse probei de efort fizic, fara Incarcare timp de 21 zile si 42 de
zile.

2. Suplimentarea cu flavonoizi si antrenarea concomitentd la efort fizic a
animalelor timp de 21 de zile la diferite intensitati prin incarcare cu 5%, 10% si respectiv
15% din greutate, determina diminuarea efectelor ergotrope ale flavonoizilor.

3. Flavonoizii au efecte ergotrope semnificative la animalele antrenate in prealabil
la efort fizic timp de 21 zile, fard incércare. Efectele ergotrope ale flavonoizilor la
animalele antrenate in prealabil la efort timp de 21 zile, cu incédrcare de 5%, 10% si 15%
se mentin, dar sunt mai reduse.

4. Preantrenamentul de 21 zile fara incarcare determind cresteri ale timpului de
alergare la animale suplimentate cu flavonoizi, fatd de valorile initiale si loturile
neantrenate 1n prealabil. Preantrenamentul de 21 zile urmat de suplimentare cu flavonoizi
si continuarea antrenamentului la diferite intensitati de efort timp de 21 zile determina
scaderea capacitatii aerobe de efort, odata cu cresterea intensitatii efortului.

5. Suplimentarea cu flavonoizi timp de 21 de zile influenteaza balanta O/AO la
animalele sedentare cu scaderea SO pe seama MDA si cresterea capacitatii de apdrare
AO pe seama DH si gruparilor SH. Suplimentarea cu flavonoizi si efortul fizic prestat
timp de 21 de zile determina modificari ale SO cu scaderi pe seama MDA si mentinerea
acestuia pe seama PC si scaderi semnificative ale capacitdtii de aparare AO pe seama
DH.

6. Suplimentarea cu flavonoizi si efortul fizic cu intensitate crescutd determind
modificari ale SO cu scaderi semnificative pe seama MDA, cresteri semnificative pe
seama PC si modificari ale capacitatii de aparare AO cu scaderi pe seama DH si cresteri
semnificative ale gruparilor SH.

7. Suplimentarea cu flavonoizi timp de 42 de zile influenteaza balanta O/AO la
animalele sedentare cu scaderea SO pe seama MDA si PC si cresterea capacitatii de
aparare AO pe seama DH si gruparilor SH.

8. Suplimentarea cu flavonoizi timp de 21 de zile si efortul fizic influenteaza
balanta O/AO la animalele preantrenate cu mentinerea SO pe seama MDA si PC, scaderi
ale capacitatii de aparare AO pe seama DH si cresteri ale gruparilor SH. Suplimentarea
cu flavonoizi timp de 21 de zile si efortul fizic influenteaza balanta O/AO la animalele
preantrenate la diferite intensitati de efort, cu mentinerea SO pe seama PC si modificarea
capacitatii de aparare AO, cu scdderi ale DH si cresteri ale gruparilor SH.

9. Suplimentarea cu flavonoizi la animale sedentare si la animale antrenate la
efort timp de 21 de zile nu determind modificari histologice tisulare la nivelul
miocardului, muschiului scheletic, ficatului, rinichilor si plamanilor, care se pot datora
efectelor protectoare antioxidante ale flavonoizilor.

10. Suplimentarea cu flavonoizii poate fi utilizatd ca medicatie pentru sustinerea
efortului, datorita proprietatilor ergotrope si ca medicatie de refacere in postefort, datorita
proprietatilor antioxidante. Rezultatele noastre experimentale recomandd utilizarea
flavonoizilor ca medicatie de sustinere si refacere la sportivi.
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Introduction

Physical exercise is a complex strain for the organism from both a morpho-
functional (neuromuscular, cardiovascular, respiratory, metabolic and endocrine) and a
psychological point of view.

The response of the organism to physical exercise varies depending on:

- the exercise performed, different in terms of intensity, duration, sport

discipline;

- individual characteristics: age, gender, trained or untrained organism,

oxidant/antioxidant balance;

- environmental conditions: atmospheric pressure, radiations, temperature,

degree of air pollution;

- diet and nutritional and non-nutritional antioxidant intake.

The changes in oxidant/antioxidant homeostasis caused by exercise, with the
production of oxinitrosative stress in intense exercise and in untrained subjects, are
associated with a decrease in antioxidant defense capacity. With training, the paradoxical
appearance of adaptive antioxidant defense mechanisms is also found in moderate
exercise. The increase in antioxidant defense capacity can also be induced by the
administration of natural nutritional and non-nutritional preparations.

The importance of natural antioxidant intake in order to increase antioxidant
defense capacity and exercise capacity is a research direction of high current interest.

My personal training in the field of physical education and high performance
sport made me experimentally study the role of flavonoids as natural nutritional and non-
nutritional antioxidants regarding:

- the influence on exercise capacity in untrained animals and animals trained for
exercise of various intensities;

- the changes in the oxidant/antioxidant balance during exercise in exercise
trained animals;

- the histological changes at muscular, pulmonary, myocardial, renal and hepatic
level induced by flavonoids and physical exercise.

Chapter 2 — Research methods
1. Determination of exercise capacity in animals
In order to determine exercise capacity in rats, the treadmill running test was used. The
researches were performed in white male Wistar rats (n=10 animals/group), with a weight
of 200-250 g, from the Biobase of the “luliu Hatieganu” University of Medicine and
Pharmacy Cluj-Napoca, which were kept under adequate vivarium conditions at the
Biobase of the Department of Physiology.
2. Biochemical methods for the measurement of the oxidant/antioxidant balance
indicators
The serum oxidant/antioxidant balance indicators were measured in the Laboratory for
the Study of Oxidative Stress of the Department of Physiology, "Tuliu Hatieganu” UMPh
Cluj-Napoca.

e Oxidative stress indicators
Malondialdehyde (MDA) was determined by the method of Conti et al. [169].
Protein carbonyls (PC) were determined by the method of Reznick and Packer [170].

e Antioxidant defense indicators



Hydrogen donor capacity (HD) was determined by the method of Janaszewska and
Bartosz [171].
Total thiol (sulthydryl) group content (SH) was determined by the method of Hu [172].
3. Statistical processing of the results
Statistical calculations were performed using the SPSS 13.0, Statistica 7.0 and Microsoft
EXCEL applications.
4. Flavonoid administration. Flavonoids, in a 5% concentration, were administered by
oropharyngeal gavage, in a dose of 90 pl/rat.
Chapter 3 — Influence of flavonoid administration on the exercise capacity of
animals
Objectives
The influence of flavonoid administration on aerobic exercise capacity was studied in
animals undergoing physical exercise of various intensities.
Groups
- Group I — control group, exercise trained for 21 days
- Group II — exercise trained for 21 days, without loading and supplemented with
flavonoids
- Group III — exercise trained for 21 days, with 5% loading and supplemented with
flavonoids
- Group IV — exercise trained for 21 days, with 10% loading and supplemented
with flavonoids
- Group V — exercise trained for 21 days, with 15% loading and supplemented with
flavonoids
Results
1. Flavonoid administration determines an increase in the aerobic exercise
capacity of animals.
2. Flavonoid administration and loading have an unfavorable influence on aerobic
exercise capacity.
3. The increase in the degree of loading causes a decrease in aerobic exercise
capacity: a 5%, 10%, 15% loading contributes to a decrease in the running time.
4. Flavonoids have significant ergotropic effects, which manifest in animals
undergoing the exercise test, without loading, for 21 days.
5. Flavonoid administration and concomitant exercise training for 21 days with a
5%, 10% and 15% loading results in a diminution of the ergotropic effects of flavonoids.
Chapter 4 — Influence of training and flavonoid administration on the exercise
capacity of animals
Objectives
The influence of flavonoid administration on aerobic exercise capacity was studied in
trained animals, undergoing physical exercise of various intensities.
Groups
- Group I — control group, exercise trained for 42 days
- Group II — exercise trained for 21 days, without loading, followed by flavonoid
supplementation for 21 days and exercise
- Group III — exercise trained for 21 days, with 5% loading, followed by flavonoid
supplementation for 21 days and exercise



- Group IV — exercise trained for 21 days, with 10% loading, followed by flavonoid
supplementation for 21 days and exercise
- Group V — exercise trained for 21 days, with 15% loading, followed by flavonoid
supplementation for 21 days and exercise
Results

1. Exercise training for 21 days determines an increase in aerobic exercise
capacity. The increases in aerobic exercise capacity are significantly higher in the groups
without loading, compared to the group with 5%, 10% and 15% loading.

2. Flavonoid supplementation after 21 days of training and the continuation of
training for the same length of time result in a significant increase in aerobic exercise
capacity in the group without loading, compared to the groups with loading.

3. A 10% and 15% loading determines a decrease in the running time; with the
5% loading, the duration of the running time is longer compared to the 10% and 15%
loading; with the 15% loading, the lowest running time values are found.

4. Flavonoids have significant ergotropic effects in exercise trained animals for 21
days, without loading.

5. The ergotropic effects of flavonoids are maintained in exercise trained animals
for 21 days, with a 5%, 10% and 15% loading.

Chapter 5 — Effect of flavonoid supplementation on the exercise capacity of animals
depending on exercise intensity and training
Objectives
The effect of flavonoid supplementation on the aerobic exercise capacity of rats
undergoing physical exercise of various intensities, with loading, was monitored in
- previously untrained animals
- pretrained animals.
Groups
- Group I — exercise trained for 21 days, without loading and supplemented with
flavonoids
- Group II — exercise trained for 21 days, with 5% loading and supplemented with
flavonoids
- Group III — exercise trained for 21 days, with 10% loading and supplemented with
flavonoids
- Group IV — exercise trained for 21 days, with 15% loading and supplemented
with flavonoids
- Group V — exercise pretrained for 21 days, without loading, followed by
flavonoid supplementation and exercise for another 21 days
- Group VI — exercise pretrained for 21 days, with 5% loading, followed by
flavonoid supplementation and exercise for another 21 days
- Group VII — exercise pretrained for 21 days, with 10% loading, followed by
flavonoid supplementation and exercise for another 21 days
- Group VIII — exercise pretrained for 21 days, with 15% loading, followed by
flavonoid supplementation and exercise for another 21 days
Results:

1. Pretraining for 21 days followed by training for the same length of time results

in different increases in the running time in animals supplemented with flavonoids.



2. Flavonoid supplementation and training for 21 days at various exercise
intensities do not cause significant differences in the running time between the groups.

3. Pretraining for 21 days with and without loading determines increases in the
running time in animals supplemented with flavonoids compared to initial values and to
the previously untrained groups.

4. Pretraining for 21 days followed by flavonoid supplementation and the
continuation of training at various exercise intensities for 21 days induces a decrease in
the running time, with the increase in exercise intensity.

5. The increase in exercise intensity by loading determines a decrease in aerobic
exercise capacity, measured by the running time.

Chapter 6 — Influence of flavonoid administration and physical exercise on the
oxidant/antioxidant balance of animals
Objectives
The influence of flavonoid administration on the oxidant/antioxidant balance was studied
in animals undergoing physical exercise of various intensities.
Groups
The groups were divided as follows:

- Group I — sedentary control group supplemented with flavonoids

- Group II — control group, exercise trained for 21 days

- Group III — exercise trained for 21 days, without loading and supplemented with

flavonoids

- Group IV — exercise trained for 21 days, with 5% loading and supplemented with
flavonoids

- Group V — exercise trained for 21 days, with 10% loading and supplemented with
flavonoids

- Group VI — exercise trained for 21 days, with 15% loading and supplemented
with flavonoids
Results

1. Flavonoid supplementation for 21 days influences the O/AO balance of
sedentary animals, with the decrease in OS on account of MDA and the increase in AO
defense capacity on account of HD and SH groups.

2. Flavonoid supplementation and physical exercise determine changes in OS,
with its decrease on account of MDA and its maintenance on account of PC, as well as
significant decreases in AO defense capacity on account of HD.

3. Flavonoid supplementation and high intensity physical exercise induce
changes in OS with significant decreases on account of MDA and significant increases on
account of PC, as well as changes in AO defense capacity with decreases on account of
HD and significant increases in SH groups.

4. Flavonoids have in vivo AO effects, resulting in increases in HD and SH groups
in sedentary animals and increases in SH groups in animals trained for exercise at various
intensities.

Chapter 7 — Influence of flavonoid administration on the oxidant/antioxidant
balance of trained animals

Objectives

The influence of flavonoid administration on the oxidant/antioxidant balance was studied
in animals trained for exercise of various intensities.



Groups:

- Group I — sedentary control group, supplemented with flavonoids

- Group II — control group, exercise trained for 42 days

- Group III — exercise trained for 42 days and supplemented with flavonoids
starting from day 22

- Group IV — exercise trained for 42 days, with 5% loading and supplemented with
flavonoids starting from day 22

- Group V — exercise trained for 42 days, with 10% loading and supplemented with
flavonoids starting from day 22

- Group VI — exercise trained for 42 days, with 15% loading and supplemented

with flavonoids starting from day 22
Results

1. Flavonoid supplementation for 42 days influences the O/AO balance of
sedentary animals, with the decrease in OS on account of MDA and PC and the increase
in AO defense capacity on account of HD and SH groups.

2. Flavonoid supplementation for 21 days and physical exercise influence the
O/AO balance in pretrained animals, with the maintenance of OS on account of MDA
and PC, decreases in the AO defense capacity on account of HD and increases in SH
groups.

3. Flavonoid supplementation for 21 days and physical exercise influence the
O/AO balance in pretrained animals at various exercise intensities, with the maintenance
of OS on account of PC and the change in the AO defense capacity, with decreases in HD
and increases in SH groups.

4. Chronic flavonoid supplementation has in vivo AO effects in sedentary animals
and induces increases in SH groups in pretrained animals undergoing physical exercise of
various intensities.

Chapter 8 — Effect of flavonoids on histological changes in exercise trained animals
Objectives

- the effect of flavonoid supplementation on histological tissue changes in
sedentary animals;

- the effect of flavonoid supplementation on histological tissue changes in animals
trained for exercise of various intensities.

Groups
The researches were performed in the Laboratory of Histology of USAMYV Cluj-Napoca.
- group I — control group;
- group II — control animals supplemented with flavonoids;
- group III — exercise trained animals;
- group IV - animals supplemented with flavonoids and exercise trained;
- group V — animals supplemented with flavonoids and exercise trained
with 15% loading.

Results
1. Flavonoid supplementation causes no histological tissue changes in sedentary
animals.
2. Flavonoid supplementation and physical exercise induce no histological tissue
changes.



Chapter 10 — General conclusions

1. Flavonoid supplementation has significant ergotropic effects, which manifest in
animals undergoing the physical exercise test, without loading, for 21 days and 42 days.

2. Flavonoid supplementation and concomitant exercise training for 21 days at
various intensities, with 5%, 10% and 15% loading, respectively, result in a diminution of
the ergotropic effects of flavonoids.

3. Flavonoids have significant ergotropic effects in exercise pretrained animals for
21 days, without loading. The ergotropic effects of flavonoids in exercise pretrained
animals for 21 days, with 5%, 10% and 15% loading, are maintained, but are more
reduced.

4. Pretraining for 21 days without loading determines an increase in the running
time in animals supplemented with flavonoids, compared to initial values and to the
previously untrained groups. Pretraining for 21 days followed by flavonoid
supplementation and the continuation of training at various exercise intensities for 21
days induces a decrease in aerobic exercise capacity, with the increase in exercise
intensity.

5. Flavonoid supplementation for 21 days influences the O/AO balance in
sedentary animals, with the decrease in OS on account of MDA and the increase in AO
defense capacity on account of HD and SH groups. Flavonoid supplementation and
physical exercise performed for 21 days result in OS changes, with its decrease on
account on MDA and its maintenance on account of PC, and significant decreases in AO
defense capacity on account of HD.

6. Flavonoid supplementation and high intensity physical exercise induce OS
changes, with significant decreases on account of MDA, significant increases on account
of PC, and changes in AO defense capacity, with decreases on account of HD and
significant increases in SH groups.

7. Flavonoid supplementation for 42 days influences the O/AO balance in
sedentary animals, with the decrease in OS on account of MDA and PC and the increase
in AO defense capacity on account of HD and SH groups.

8. Flavonoid supplementation for 21 days and physical exercise influence the
O/AO balance in pretrained animals, with the maintenance of OS on account of MDA
and PC, decreases in the AO defense capacity on account of HD and increases in SH
groups. Flavonoid supplementation for 21 days and physical exercise influence the O/AO
balance in animals pretrained at various exercise intensities, with the maintenance of OS
on account of PC and the change in AO defense capacity, with decreases in HD and
increases in SH groups.

9. Flavonoid supplementation in sedentary animals and in exercise trained
animals for 21 days induces no histological tissue changes in the myocardium, skeletal
muscle, liver, kidneys and lungs, which can be due to the protective antioxidant effects of
flavonoids.

10. Flavonoid supplementation can be used as a medication for supporting
exercise capacity, due to the ergotropic properties of flavonoids, and as a medication for
recovery after exercise, due to their antioxidant properties. Our experimental results
recommend the use of flavonoids as a medication for the support and recovery of
athletes.
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KISS, Mihai Ludovic

Str. Tatra no. 4, ap. 12, Cluj-Napoca, Romania
Mobile: 0745-264824

0040264-599270

mishu71@yahoo.com

Romanian
27.01.1971

Male

Education, Research, Sport

Since 2004 to the present

Assistant Professor

Titular of the Department of Physical Education — physical education and dance

"luliu Hatieganu” University of Medicine and Pharmacy, str. Emil Isac no.7, Cluj-Napoca
Teaching and research — education

Since 2005-2008

Instructor

Titular of the Department of Physical Education — physical education and dance

"luliu Hatieganu” University of Medicine and Pharmacy, str. Emil Isac no.7, Cluj-Napoca
Teaching and research — education

From 2001 to 2005

Instructor

Titular of the Department of Individual Sports — physical education and dance
"Babes-Bolyai” University Cluj-Napoca, str. Mihail Kogalniceanu no. 1

Teaching and research — education

From 1998 to 2001

Assistant Instructor

Titular of the Department of Individual Sports — physical education and dance
"Babes-Bolyai” University Cluj-Napoca, str. Mihail Kogalniceanu no. 1

Teaching and research — education

2001-2003
Master diploma — Physical Education and Kinesiology
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Main disciplines studied / acquired
professional competences

Name and type of the education
institution / training provider

Period
Qualification / diploma obtained
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institution / training provider
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Level in the national or international
classification

Personal skills and
competences

Native language

Foreign languages
Self-evaluation
European level (*)

Medical English
Language
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Biomechanical study of motor activities, Psychological assistance in PES and kinesiology, Legislation,
management and deontology in PES and kinesiology, Recovery and rehabilitation after sports injuries
and other human activities, Kinesitherapy of the locomotor system, Massage and physical exercise in
kinesiology, Evaluations and measurements in kinesitherapy

"Babes-Bolyai” University Cluj-Napoca, Faculty of Physical Education and Sport

1997-1998
Diploma of Advanced Studies — Sports Science

Sports Science, Sports psychology, Sports physiology, Scientific research methodology in sport,
Management and legislation, Notions of journalism in sport

"Babes-Bolyai” University Cluj-Napoca, Faculty of Physical Education and Sport

1993-1997
Licensed in Physical Education and Sport / 3rd category basketball coach

- History of PES, History and philosophy of culture, Functional and biomechanical anatomy,
Physiology, Biochemistry, Theory of PES, Methodics of PES, Theory of sports training, Gymnastics,
Athletics, Sports games, Sports psychology, Scientific research methodology, Sports sociology,
Sports specialty and coaching practice — basketball, Pedagogical practice, Legislation and
management in PES, etc./ Professor of physical education and sport, specialized in basketball

"Babes-Bolyai” University Cluj-Napoca, Faculty of Physical Education and Sport

1985-1989
Baccalaureate diploma — electrotechnics

Romanian language, Mathematics, Physics, Chemistry, History, Geography, Biology, Anatomy,
Electrotechnics, Mechanics — electromechanical technician

Industrial High School No. 1, Reghin

- President of CS UMF and AMR (Asociatia de Majorete din Romania - Romanian Majorettes
Association)

- Vice-President of EMA (European Majorettes Association)

- Member of "luliu Hatieganu” Sports Association Cluj-Napoca

- International majorettes (EMA) referee

- National majorettes (AMR) referee

- Majorettes, dancesport, modern dance instructor-choreographer

- Social dance, contemporary dance instructor

- Sport manager — Graduation certificate (S.C. Expert Training S.R.L.)

- Massage technician — Graduation certificate (S.C. Step by Step S.R.L.)

- Diploma - graduation of the course "Life insurance and selling technique” — ING Nederlanden
- Diploma — graduation of the course "Life insurance and retirement” — AVIVA

Romanian

Understanding
Listening

Speaking

Participation in
conversation

Al B1 B2 B2 B2

Writing

Reading Oral speech Written expression
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Social competences and abilities

Organizational competences and
skills

Technical competences and skills

Computer competences and skills

Artistic competences and skills

Other competences and skills

Driving license
Additional information

Annexes
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Ability to communicate, cooperate and interrelate with others, empathic, sociable personality, with a
well-developed team spirit, capacity for analysis and synthesis, effectiveness and flexibility in
approaching issues, problem solving capacity, capacity for self-control and adaptation in various
situations, attention to detail, determination in decision making, tenacity, optimism, punctuality
Through the activities that | carry out, | aim to keep alive the passion for exercise and sport, as well as
the wish to go beyond one’s limits, by showing the beneficial and prophylactic role of exercise and
sport in the maintenance of physical and mental health.

Due to my specific work, | try to improve the perception of dance as a form of exercise.

Organizing and coordinating national and European sport competitions, as well as other activities with
an impact on students

Organizing and coordinating specialized seminars - instructors and referees, in Romania and abroad
Organizing local artistic and entertaining shows

Ability to use modern teaching equipment — laptop, video- and retroprojector, video camera, photo
camera, as well as office equipment — fax machine, xerox machine, printer, scanner

Good knowledge of Microsoft Office™ editing programs (Word™, Excel™ and

PowerPoint™ ), databases (Access, etc.) and WEB page design;

Basic knowledge of computer graphic applications (Adobe lllustrator™, PhotoShop™,
Macromedia™), as well as of audio and video editing programs (Cool Edit Pro™ and Sony Sound
Forge™)

- Participation in specialized seminars and workshops of various body movement and dance styles:
modern dance, dancesport, contemporary dance, afro-jazz, capoeira, hip-hop, break-dance, free-
style, aerobic, majorettes, cheerleading, twirling baton, salsa

- Dancer in the show "L’oubli” — Forgetfulness, director Mihai Manutju, choreographers Sylvain Groud
and Vava Stefanescu, 2001-2002

- Participation in the National Student Dance Festival 1995-2000

- Participation in many local and national dancesport competitions and championships

- Member of the research team of the grant: "Physical education and sport in school, university and for
all, an integrant part of primary health care”, CNCSIS code 1407, 2006-2008

- Presentation of scientific papers in national and international meetings 1999-2011

- Hobbies: dancing in all its forms, sports games (basketball, football, volleyball), table tennis, tennis,
martial arts, swimming, shooting, tourism, movies

B category

References can be provided on request

References can be provided on request
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