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Partea a II-a. Cercetiri personale

S-a studiat pe animale si subiecti umani capacitatea de efort si balanta
oxidanti/antioxidanti si influenta unor oligoelemente (cupru, zinc, magneziu) asupra acestora.

Capacitatea aeroba de efort s-a determinat la animale — sobolani — pe baza probei de
alergare si la subiecti umani — jucitori de fotbal — pe baza testului Astrand-Ryhming, pentru
capacitatea aeroba si dupa metoda utilizatd de Centrul de Medicina Sportiva Bucuresti pentru
capacitatea anaeroba [159].

Parametrii biochimici determinati din ser au fost malondialdehida (MDA) (metoda de
dozare prin fluorescentd, dupa [61]) si proteinele carbonilate (PC) (metoda de dozare dupa [62]);
iar pentru indicatorii pentru apararea antioxidantd: capacitatea de donor de hidrogen (DH)
(metoda de dozare dupa [63])si ceruloplasmina (CP) (metoda de dozare dupa [64]) si neinvaziv
MDA i DH pentru sportivi in saliva si urind dupa aceleasi metode.

Prelucrarea statistica a rezultatelor a fost efectuata cu ajutorul aplicatiilor SPSS 13.0,
Statistica 7.0 si Microsoft EXCEL.

Capitolul 4
Cercetari experimentale privind implicallia Cuprului asupra capacital lii de efort [ /i
stresului oxidativ

Pentru cercetarile experimentale au fost formulate urmétoarele obiective:

1. Influenta hipoxiei hipobare acute si cronice corespunzitoare altitudinii de 1500 m si
2500 m cu si fara suplimentare de Cu asupra capacitatii aerobe de efort In conditii de normoxie
normobara la animale;

2. Influenta hipoxiei hipobare acute si cronice corespunzitoare altitudinii de 1500 m si
2500 m cu si fard suplimentare de Cu si efortului fizic in conditii de normoxie normobara asupra
balantei O/AO la animale.

Cercetarile experimentale au fost efectuate pe 12 loturi a cate 10 sobolani/lot, 6 loturi
pentru expunere acutd la hipoxie hipobara : Lotul I — normoxie normobara (363 m) 48 de ore si
efort fizic acut; Lotul II — normoxie normobara (363 m), 48 de ore, efort fizic acut si administrare
de Cu; Lotul III — hipoxie hipobara acutd 1500 m (pO, in aer — 132 mm Hg), 48 de ore si efort
fizic acut; Lotul IV - hipoxie hipobara acutd 1500 m (pO; in aer — 132 mm Hg), 48 de ore, efort
fizic acut si administrare de Cu; Lotul V - hipoxie hipobara acutd 2500 m (pO, in aer — 117 mm
Hg), 48 de ore si efort fizic acut: Lotul VI - hipoxie hipobara acuta 2500 m (pO, in aer — 117 mm
Hg), 48 de ore, efort fizic acut si administrare de Cu [Ji 6 loturi pentru expunere cronica la
hipoxie hipobara: Lotul I — normoxie normobara (363 m) 28 de zile si antrenament zilnic; Lotul II
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— normoxie normobarad (363 m), 28 de zile, antrenament zilnic si administrare de Cu; Lotul I1I —
hipoxie hipobara cronicé 1500 m (pO; in aer — 132 mm Hg), 28 zile si antrenament zilnic;
Lotul IV - hipoxie hipobard cronica 1500 m (pO, in aer — 132 mm Hg), 28 zile, antrenament
zilnic $i administrare de Cu; Lotul V - hipoxie hipobara cronica 2500 m (pO, in aer — 117 mm
Hg), 28 zile si antrenament zilnic; Lotul VI - hipoxie hipobara cronica 2500 m (pO, in aer — 117
mm Hg), 28 zile, antrenament zilnic administrare de Cu.

S-a administrat Cu, prin gavaj bucofaringian, sub forma de lactat de Cu preparat la
Facultatea de Chimie, Cluj-Napoca, doza zilnica fiind de 0.02 mg/100g/animal.

Lipsa unui preparat farmaceutic de Cu ne-a determinat sa nu mai studiem pe subiecti
umani efectele suplimentarii acestui oligoelement.

4.5. Concluzii

La animale:

1. Capacitatea aeroba de efort nu prezintd modificari semnificative in conditii de normoxie
normobara corespunzatoare altitudinii de 363 m, dupa suplimentare cu Cu.

2. Capacitatea aeroba de efort scade dupd expunere acutd la hipoxie hipobara
corespunzatoate altitudinii de 1500 m si 2500 m.

3. Capacitatea aeroba de efort creste in conditii de normoxie normobara corespunzitoare
altitudinii de 363 m si antrenament cu si fara suplimentare cu Cu. Cresterile sunt semnificative la
lotul nesuplimentat.

4. Capacitatea aerobd de efort scade dupa suplimentare cu Cu si expunere cronica la
hipoxie hipobara corespunzatoare altitudinii de 1500 m, 2500 m si antrenament, comparativ cu
loturile fara suplimentare.

5. Expunerea la hipoxie hipobard acutd corespunzatoare altitudinii de 1500 m si 2500 m,
urmata de efort fizic acut determind scaderea PC si cresterea DH, efectele fiind mai exprimate la
2500 m.

6. Suplimentarea de Cu urmata de expunerea la hipoxie hipobara acuta si efortul determina
scaderea MDA si scaderea DH.

7. Expunerea la hipoxie hipobara cronica corespunzatoare altitudinii de 2500 m, urmata de
efort, determind scaderea MDA si PC simultan cu scaderea DH si CP.

8. Suplimentarea de Cu, expunerea la hipoxie hipobara cronica si antrenamentul determina
cresterea indicatorilor MDA si PC simultan cu cresterea DH si CP.

Capitolul 5
Cercetari experimentale [ i pe subiec i umani privind implicallia Zincului asupra
capacitaii de efort [ i stresului oxidativ

Pentru cercetarile experimentale [Ji pe subiec[]i umani au fost formulate urmatoarele
obiective:

1. Influenta hipoxiei hipobare acute si cronice corespunzatoare altitudinii de 1500 m si
2500 m cu si fara suplimentare de Zn asupra capacitatii aecrobe de efort in conditii de normoxie
normobara la animale;

2. Influenta hipoxiei hipobare acute i cronice corespunzitoare altitudinii de 1500 m si
2500 m cu si fard suplimentare de Zn si efortului fizic in conditii de normoxie normobara asupra
balantei O/AO la animale;

3. Influenta suplimentarii de Zn si antrenamentului asupra capacitatii aerobe si anaerobe
de efort la subiecti umani;

4. Influenta suplimentarii de Zn §i antrenamentului asupra balantei O/AO la subiecti
umani.

Cercetarile experimentale au fost efectuate pe 12 loturi a cate 10 sobolani/lot, 6 loturi
pentru expunere acutd la hipoxie hipobara: Lotul I — normoxie normobara (363 m) 48 de ore si
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efort fizic acut; Lotul II — normoxie normobara (363 m), 48 de ore, efort fizic acut si administrare
de Zn; Lotul III — hipoxie hipobara acuta 1500 m (pO, in aer — 132 mm Hg), 48 de ore si efort
fizic acut; Lotul IV - hipoxie hipobara acutd 1500 m (pO; in aer — 132 mm Hg), 48 de ore, efort
fizic acut si administrare de Zn; Lotul V - hipoxie hipobarad acuta 2500 m (pO, in aer — 117 mm
Hg), 48 de ore si efort fizic acut: Lotul VI - hipoxie hipobara acuta 2500 m (pO, in aer — 117 mm
Hg), 48 de ore, efort fizic acut si administrare de Zn [Ji 6 loturi pentru expunere cronica la
hipoxie hipobara: Lotul I- normoxie normobara (363 m), 28 de zile si antrenament zilnic; Lotul II
— normoxie normobarad (363 m), 28 de zile, antrenament zilnic si administrare de Zn; Lotul III —
hipoxie hipobara cronica 1500 m (pO, in aer — 132 mm Hg), 28 zile si antrenament zilnic; Lotul
IV - hipoxie hipobarad cronicd 1500 m (pO, in aer — 132 mm Hg), 28 zile, antrenament si
administrare de Zn; Lotul V- hipoxie hipobara cronica 2500 m (pO, in aer — 117 mm Hg), 28 zile
si antrenament zilnic; Lotul VI - hipoxie hipobara cronica 2500 m (pO, in aer — 117 mm Hg), 28
zile, antrenament zilnic si administrare de Zn.

S-a administrat Zn, produs Walmark, prin gavaj bucofaringian, doza zilnica fiind de
0.01mg/100g/animal.

Cercetarile pe subiecti umani au fost efectuate pe membrii echipei de fotbal ”’F.C.
Universitatea Cluj”. Subiectii au fost supusi unui antrenament moderat specific jocului de fotbal
si li s-a administrat Zn —preparat Walmark, 1 tabletd (10,0 mg) pe zi Inainte de antrenament timp
de 21 de zile.

5.5. Concluzii

La animale:

1. Capacitatea aeroba de efort creste In conditii de normoxie normobara corespunzatoare
altitudinii de 363 m si antrenament cu si fara suplimentare de Zn.

2. Capacitatea aeroba de efort creste dupa expunere acutd la hipoxie hipobara
corespunzatoare altitudinii de 1500 m si 2500 m.

3. Capacitatea aeroba de efort In conditii de normoxie normobara corespunzitoare altitudinii
de 363 m, si antrenament creste dupa expunere cronica la hipoxie hipobard corespunzitoare
altitudinii de 1500 m si 2500 m. Cresterile sunt semnificative la loturile antrenate fara
suplimentare, comparativ cu celelalte loturi.

4. Expunerea acutd la hipoxie hipobard corespunzitoare altitudinii de 1500 m si 2500 m,
urmati de efort determina scaderea PC, DH si CP.

5. Suplimentarea cu Zn, expunerea la hipoxie hipobara acuta si efortul determina scaderea
DH si CP simultan cu cresterea MDA si scaderea PC.

6. Expunerea la hipoxie hipobara cronica si efortul determinad cresterea MDA si scaderea
DH si CP.

7. Suplimentarea cu Zn, expunerea la hipoxie hipobara cronica si antrenamentul determina
cresterea MDA si scaderea PC, simultan cu cresterea DH.

La sportivi:

8. Suplimentarea cu Zn determina cresterea capacitatii aerobe si anaerobe de efort la loturile
de sportivi.

9. Antrenamentul moderat cu si fara suplimentare de Zn determind scdderea MDA 1n urind
si cresterea MDA 1in saliva si sciderea DH in urind si in saliva.

Capitolul 6
Cercetiri experimentale si pe subiecti umani privind implicatia Magneziului asupra
capacitatii de efort si stresului oxidativ

Pentru cercetarile experimentale si pe subiecti umani au fost formulate urmatoarele
obiective:



1. Influenta hipoxiei hipobare acute si cronice corespunzatoare altitudinii de 1500 m si
2500 m cu si fara suplimentare de Mg asupra capacitétii aerobe de efort in conditii de normoxie
normobara la animale;

2. Influenta hipoxiei hipobare acute i cronice corespunzitoare altitudinii de 1500 m si
2500 m cu si fara suplimentare de Mg si efortului fizic in conditii de normoxie normobara asupra
balantei O/AO la animale;

3. Influenta suplimentarii de Mg si antrenamentului asupra capacitatii aerobe si anaerobe
de efort la subiecti umani;

4. Influenta suplimentérii de Mg si antrenamentului asupra balantei O/AO la subiecti
umani.

Cercetarile experimentale au fost efectuate pe 12 loturi a cate 10 sobolani/lot, 6 loturi
pentru expunere acuta la hipoxie hipobara: Lotul I — normoxie normobara (363 m) 48 de ore si
efort fizic acut; Lotul II — normoxie normobara (363 m), 48 de ore, efort fizic acut si administrare
de Mg; Lotul III — hipoxie hipobara acuta 1500 m (pO, in aer — 132 mm Hg), 48 de ore si efort
fizic acut; Lotul IV - hipoxie hipobara acutd 1500 m (pO; in aer — 132 mm Hg), 48 de ore, efort
fizic acut si administrare de Mg; Lotul V - hipoxie hipobara acutd 2500 m (pO, in aer — 117 mm
Hg), 48 de ore si efort fizic acut: Lotul VI - hipoxie hipobara acuta 2500 m (pO; in aer — 117 mm
Hg), 48 de ore, efort fizic acut si administrare de Mg []i 6 loturi pentru expunere cronica la
hipoxie hipobara: Lotul I — normoxie normobard (363 m), 28 zile si antrenament; Lotul II —
normoxie normobara (363 m), 28 zile, antrenament zilnic si administrare de Mg; Lotul III —
hipoxie hipobara cronicd 1500 m (pO, in aer — 132 mm Hg), 28 zile si antrenament zilnic; Lotul
IV - hipoxie hipobara cronicd 1500 m (pO, in aer — 132 mm Hg), 28 zile, antrenament zilnic si
administrare de Mg; Lotul V - hipoxie hipobara cronicd 2500 m (pO, in aer — 117 mm Hg), 28
zile i antrenament zilnic; Lotul VI - hipoxie hipobara cronica 2500 m (pO, in aer — 117 mm Hg),
28 zile, antrenament zilnic si administrare de Mg.

S-a administrat Mg, sub formd de sulfat de magneziu, Magnesii sulfas — 10%,
intramuscular, doza zilnica fiind de 0.01ml/animal.

Cercetarile pe subiec[li umani au fost efectuate pe membrii echipei de fotbal “F.C.
Universitatea Cluj”. Subiectii au fost supusi unui antrenament moderat specific jocului de fotbal,
si li s-a administrat Mg — preparat Walmark, 1 tabletd (200mg) zilnic timp de 21 de zile, inainte
de antrenament.

6.5. Concluzii

La animale:

1. Capacitatea aeroba de efort creste in conditii de normoxie normobara §i antrenament cu si
fara suplimentare de Mg.

2. Capacitatea aeroba de efort creste dupa expunerea acuta la hipoxie hipobara
corespunzétoare altitudinii de 1500 m si scade dupa expunerea acuta la hipoxie hipobara
corespunzatoare altitudinii de 2500 m.

3. Capacitatea aeroba de efort creste dupa suplimentarea cu Mg si expunere cronica la
hipoxie hipobara corespunzatoare altitudinii de 1500 m, 2500 m. Cresterile sunt
semnificative la loturile fara suplimentare si fara expunere, comparativ cu celelalte loturi.

4. Expunerea la hipoxie hipobara acutd, corespunzatoare altitudinii de 1500 m si 2500 m si
efort, determina cresterea MDA si scaderea PC, simultan cu cresterea DH si scaderea CP.

5. Suplimentarea cu Mg, expunerea la hipoxie hipobara acuta si efortul determina cresterea
MDA si scdderea PC si CP.

6. Expunerea la hipoxie hipobara cronica, corespunzatoare altitudinii de 1500 m si 2500 m
si antrenamentul determina cresterea MDA si scaderea PC simultan cu cresterea DH si
scaderea CP.

7. Suplimentarea cu Mg si expunerea la hipoxie hipobara cronica si antrenamentul
determina cresterea MDA si scaderea PC simultan cu cresterea DH si scaderea CP.



La sportivi:

8.
9.

10.

11.

Suplimentarea de Mg determind cresterea capacitdtii aerobe si anaerobe de efort .
Antrenamentul moderat cu si fard suplimentare cu Mg determina scaderi ale MDA si DH
in urina si cresteri ale MDA 1n saliva si scaderi ale DH.

CONCLUZII GENERALE

Expunerea la hipoxie hipobara acuta si cronica si efortul fizic constituie situatii
fiziologice 1n care balanta O/AO este afectata.

Stresul oxidativ experimental produs prin hipoxie hipobara si efort fizic produce
modificari adaptative ale organismului, cu perturbarea balantei O/AO.

Cercetarile experimentale au aratat ca suplimentarea de Cu nu determind modificari
semnificative ale capacitatii aecrobe de efort in conditii de normoxie normobara si produce
scaderi semnificative ale acesteia postexpunere la hipoxie hipobara acuta si cronica.
Suplimentarea de Cu la animale, preexpunere acuta la hipoxie hipobara si efortul
determina scaderea SO pe seama MDA si a consumului de DH.

Suplimentarea de Cu la animale, preexpunere cronica la hipoxie hipobara si
antrenamentul determina cresterea SO pe seama MDA si PC, simultan cu cresterea
apararii AO pe seama DH si CP.

Cercetarile experimentale au aratat ca suplimentarea de Zn si Mg determina cresteri
semnificative ale capacitatii aerobe de efort in conditii de normoxie normobara si
postexpunere la hipoxie hipobara acuta si cronica.

Cresterea capacitatii aerobe de efort la animale este influentata favorabil de antrenament,
expunerea la hipoxie hipobara acuta si cronica si suplimentarea cu Zn si Mg.

Cercetarile pe subiecti umani au aratat cd suplimentarea cu Zn si Mg determina cresteri
semnificative ale capacititii acrobe §i anaerobe de efort.

Suplimentarea cu Zn si Mg la animale, preexpunere acuta si cronica la hipoxie hipobara
urmatd de efort, respectiv antrenament determina cresterea SO pe seama MDA, simultan
cu cresterea capacitatii AO pe seama DH, postexpunere cronica.

Cercetarile pe sportivi antrenati moderat la efort fizic si cu suplimentare de Zn si Mg
indicd modificari generale ale balantei O/AO cu scaderea MDA, simultan cu scaderea
DH in urind. Modificarile salivare constatate din cavitatea orald, cu cresterea MDA si
scaderea DH pot fi atribuite modificarilor locale ale balantei O/AO.

Controlul neinvaziv al balantei O/AO la sportivi poate da indicatii privind nivelul SO
postefort si cresterea capacitatii de aparare AO prin administrarea de antioxidanti,
oligoelemente (Zn, Mg) in vederea cresterii performantelor.
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Personal research —part 11

A research has been undertaken on animals and humans to look at the effort capacity and
the oxidants/antioxidants balance as well as looking at the impact of cooper, zinc and magnesium
on these.

We have tested the aerobe effort capacity on animals — rats- using the running tests and

on humans — football players- for aerobe effort capacity the Astrand — Ryhming test. To look at
the aerobe effort capacity we used the same method as the Bucharest medical centre for sports
and medicine [159].
The identified biochemical markers in ser were as follows: malondialdehide (MDA), (see [61])
and carbonyl proteins (PC) (see [62]); and the identified antioxidant defense markers were: donor
hydrogen capacity (DH) (see [63]) and ceruloplasmin ~ (CP) (see [64]) and the non invasive
markers for humans were: MDA and DH from saliva and urine using the same methods.

The statistics were produced by using the following applications: SPSS 13.0, Statistics
7.0 and Microsoft EXCEL.

Chapter 4
Experimental research regarding the impact of Copper on the effort capacity and oxidative
stress

Objectives of the research:

1. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500
m altitude — with and without intake of copper on effort capacity on animals;
2. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500

m altitude — with and without intake of copper on effort capacity on O/AO balance on animals.

12 lots of 10 rats / lot were used , 6 for the acute exposure: Lot I- normobaric normoxia
(363 m), 48 hours and acute physical effort; Lot Il — normobaric normoxia (363 m), 48 hours
acute physical effort and with intake of Cu; Lot III — acute hypobaric hypoxia at 1500 m (pO, in
air — 132 mm Hg), 48 hours and acute physical effort; Lot IV- acute hypobaric hypoxia at 1500 m
(pO; in air — 132 mm Hg), 48 hours and acute physical effort and intake of Cu; Lot V - acute
hypobaric hypoxia at 2500 m (pO, in air — 132 mm Hg), 48 hours and acute physical effort; Lot
VI - acute hypobaric hypoxia at 2500 m (pO, in air — 132 mm Hg), 48 hours and acute physical
effort and intake of Cu; and 6 lots of rats were used for the chronic exposure: Lot I- normobaric
normoxia (363 m), 28 days and daily training ; Lot II — normobaric normoxia (363 m), 28 day,
daily training and with intake of Cu; Lot III — chronic hypobaric hypoxia at 1500 m (pO, in air —
132 mm Hg), 28 days and daily training; Lot IV- chronic hypobaric hypoxia at 1500 m (pO, in air
— 132 mm Hg), 28 days, daily training and intake of Cu; Lot V - chronic hypobaric hypoxia at
2500 m (pO; in air — 132 mm Hg), 28 days and daily training; Lot VI - chronic hypobaric hypoxia
at 2500 m (pO; in air — 132 mm Hg), 28 days, daily training and intake of Cu.

The rats were given Cu, buccopharyngeal administration — lactate copper prepared in the
labs of the Faculty of Chemistry, Cluj Napoca — daily intake of 0.02 mg/100g/animal.
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The absence of the Cu standard pharmaceutical product had an impact on our research;
therefore we have not tested this on humans.

4.5. Conclusions
Re: animals:

1. The aerobe effort capacity does not present significant changes in normobaric normoxia
conditions related to 363 m, and intake of Cu.

2. The aerobe effort capacity decreases after acute exposure to hypobaric hypoxia at 1500
m, 2500 m.

3. The aerobe effort capacity increases in normobaric normoxia conditions related to 363m
and training with or without Cu intake. The increase appears much more significant in relation to
the lot that were not administered Cu.

4. The aerobe effort capacity decreases after Cu intake and chronic exposure to hypobaric
hypoxia at 1500 m, 2500 m and training compared to the lots that did not used Cu.

5. The exposure to acute hypobaric hypoxia at 1500 m, 2500 m followed by acute physical
effort decreases PC and increases DH, with significant changes at 2500 m.

6. The intake of Cu followed by exposure to acute hypobaric hypoxia and effort decreases
MDA and DH.

7. The expose to chronic hypobaric hypoxia at 2500 m followed by effort decreases MDA
and PC, and at the same time decreases DH and CP.

8. The intake of Cu, exposure to chronic hypobaric hypoxia and training increases MDA
and PC simultaneously with the increase of DH and CP.

Chapter 5
Experimental research and on humans regarding the impact of Zinc on the effort capacity
and oxidative stress

Objectives of the research:

1. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500
m altitude — with and without intake of zinc on effort capacity on animals;

2. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500
m altitude — with and without intake of zinc on effort capacity on O/AO balance on animals;

3. Establishing the influence of zinc intake and training on aerobe and anaerobe effort
capacity on humans;

4. Establishing the influence of zinc intake and training on O/AO balance on humans.

12 lots of 10 rats / lot were used , 6 for the acute exposure: Lot I- normobaric normoxia
(363 m), 48 hours and acute physical effort; Lot II — normobaric normoxia (363 m), 48 hours
acute physical effort and with intake of Zn; Lot III — acute hypobaric hypoxia at 1500 m (pO, in
air — 132 mm Hg), 48 hours and acute physical effort; Lot IV- acute hypobaric hypoxia at 1500 m
(pO; in air — 132 mm Hg), 48 hours and acute physical effort and intake of Zn; Lot V - acute
hypobaric hypoxia at 2500 m (pO; in air — 132 mm Hg), 48 hours and acute physical effort; Lot
VI - acute hypobaric hypoxia at 2500 m (pO, in air — 132 mm Hg), 48 hours and acute physical
effort and intake of Zn; and 6 lots of rats were used for the chronic exposure: Lot I- normobaric
normoxia (363 m), 28 days and daily training ; Lot II — normobaric normoxia (363 m), 28 day,
daily training and with intake of Zn; Lot III — chronic hypobaric hypoxia at 1500 m (pO, in air —
132 mm Hg), 28 days and daily training; Lot IV- chronic hypobaric hypoxia at 1500 m (pO, in air
— 132 mm Hg), 28 days, daily training and intake of Zn; Lot V - chronic hypobaric hypoxia at
2500 m (pO; in air — 132 mm Hg), 28 days and daily training; Lot VI - chronic hypobaric hypoxia
at 2500 m (pO, in air — 132 mm Hg), 28 days, daily training and intake of Zn.
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The rats were given Zn, buccopharyngeal administration — Walmark product — daily
intake of 0.01 mg/100g/animal.

The researches on humans were conducted on footballers from F. C. Universitatea Cluj.
The footballers were following routine football training on a daily basis and they were given Zn,
Walmark product, daily intake 1 tablet (10.0 mg) before training for 21 consecutive days.

5.5. Conclusions

Re: animals:

1. The aerobe effort capacity increases in normobaric normoxia conditions at 363 m and
training with or without Zn intake.

2. The aerobe effort capacity increases after acute exposure to hypobaric hypoxia at 1500
m, 2500 m.

3. The aerobe effort capacity in normobaric normoxia conditions at 363 m and training
increases after chronic exposure to hypobaric hypoxia at 1500 m, 2500 m. The increase is
significant in trained lots with no Zn intake compared to the other lots.

4. The acute exposure to hypobaric hypoxia at 1500 m, 2500 m followed by effort
decreases PC, DH and CP.

5. The intake of Zn, exposure to acute hypobaric hypoxia and effort decreases DH and CP
simultaneously with the decrease of PC and increase of MDA.

6. The exposure to chronic hypobaric hypoxia and effort increases MDA and decreases DH
and CP.

7. The intake of Zn, exposure to chronic hypobaric hypoxia and training increases MDA
and decreases PC simultaneous with the increase of DH.

Re: humans:

1. The intake of Zn increases the aerobe and anaerobe effort capacity in humans.

2. Moderate training with and without Zn intake decreases MDA in urine and increases
MDA in saliva simultaneously with the decrease of DH in urine and saliva.

Chapter 6
Experimental research and on humans regarding the impact of Magnesium on the effort
capacity and oxidative stress

Objectives of the research:

1. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500
m altitude — with and without intake of Mg on effort capacity on animals;

2. Establishing the impact of the acute and chronic hypobaric hypoxia at 1500 m and 2500
m altitude — with and without intake of Mg on effort capacity on O/AO balance on animals;

3. Establishing the influence of Mg intake and training on aerobe and anaerobe effort
capacity on humans;

4. Establishing the influence of Mg intake and training on O/AO balance on humans.

12 lots of 10 rats / lot were used , 6 for the acute exposure: Lot I- normobaric normoxia
(363 m), 48 hours and acute physical effort; Lot II — normobaric normoxia (363 m), 48 hours
acute physical effort and with intake of Mg; Lot III — acute hypobaric hypoxia at 1500 m (pO; in
air — 132 mm Hg), 48 hours and acute physical effort; Lot IV- acute hypobaric hypoxia at 1500 m
(pO; in air — 132 mm Hg), 48 hours and acute physical effort and intake of Mg; Lot V - acute
hypobaric hypoxia at 2500 m (pO, in air — 132 mm Hg), 48 hours and acute physical effort; Lot
VI - acute hypobaric hypoxia at 2500 m (pO, in air — 132 mm Hg), 48 hours and acute physical
effort and intake of Mg; and 6 lots of rats were used for the chronic exposure: Lot I- normobaric
normoxia (363 m), 28 days and daily training ; Lot II — normobaric normoxia (363 m), 28 day,
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daily training and with intake of Mg; Lot III — chronic hypobaric hypoxia at 1500 m (pO; in air —
132 mm Hg), 28 days and daily training; Lot IV- chronic hypobaric hypoxia at 1500 m (pO, in air
— 132 mm Hg), 28 days, daily training and intake of Mg; Lot V - chronic hypobaric hypoxia at
2500 m (pO; in air — 132 mm Hg), 28 days and daily training; Lot VI - chronic hypobaric hypoxia
at 2500 m (pO; in air — 132 mm Hg), 28 days, daily training and intake of Mg.

The rats were given Mg, — Magnesii sulfas product —10%, and intramuscular, daily intake
of 0.01 mg/100g /animal.

The researches on humans were conducted on footballers from F. C. Universitatea Cluj.
The footballers were following routine football training on a daily basis and they were given Mg,
Walmark product, daily intake 1 tablet (200 mg) before training for 21 consecutive days.

6.5. Conclusions

Re: animals:

1. The aerobe effort capacity increases in normobaric normoxia conditions and training
with or without Mg intake.

2. The aerobe effort capacity increases after acute exposure to hypobaric hypoxia in 1500
m and decreases after acute exposure to hypobaric hypoxia in 2500 m.

3. The aerobe effort increases after Mg intake and chronic exposure to hypobaric hypoxia
at 1500-2500 m. The increase is significant in lots without Mg intake and no exposure compared
to the other lots.

4. The exposure to acute hypobaric hypoxia at 1500 m, 2500 m and effort increases MDA
and decreases PC simultaneously with the increase of DH and decrease of CP.

5. Mg intake, exposure to acute hypobaric hypoxia and effort increases MDA and
decreases PC and CP.

6. The expose to chronic hypobaric hypoxia at 1500 m, 2500 m and training increases
MDA and decreases PC simultaneously with the increase of DH and decrease of CP.

7. Mg intake, exposure to chronic hypobaric hypoxia and training increases MDA and
decreases PC simultaneously with increase of DH and decrease of CP.

Re: humans:

1. Mg intake increases the aerobe and anaerobe effort capacity.

2. Moderate training with or without Mg intake decreases MDA and DH in urine and
increases MDA in saliva and decreases DH.

FINDINGS:

1. The exposure to acute and chronic hypobaric hypoxia and effort has a knock on effect on
the O/AO balance.

2. The oxidative stress produced by hypobaric hypoxia and effort leads to adaptive changes
of the human body affecting the O/AO balance.

3. The outcomes of the research have shown that the Cu intake does not influence in a
significant way the aerobe effort capacity in normobaric normoxia conditions however produces
significant decreases of the effort capacity after exposure to acute and chronic hypobaric hypoxia.

4. The intake of Cu in animals, acute pre- exposure to hypobaric hypoxia and effort
decreases SO, on the basis of MDA and consume of DH.

5. Cuintake in animals, chronic pre-exposure to hypobaric hypoxia and training increases
SO due to MDA and PC simultaneously with the increase of AO defense due to DH and CP.

6. The experimental research has shown that Zn and Mg intake have a significant impact
increasing the aerobe effort capacity in normobaric normoxia conditions and post exposure to
acute and chronic hypobaric hypoxia.

7. The increase of the aerobe effort capacity in animals is positive influenced by training,
exposure to acute and chronic hypobaric hypoxia and Zn and Mg intake.
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8. Research on humans suggests that Zn and Mg intake contribute to significant increase of
aerobe and anaerobe effort capacity.

9. Zn and Mg intake in animals, acute and chronic pre-exposure to hypobaric hypoxia
followed by effort, training increase the SO due to MDA simultaneously with the increase of AO
capacity due to DH, chronic post exposure.

10. Studies on moderate trained humans combined with Mg and Zn intake suggest general
changes in O/AO balance with the decrease of MDA, simultaneously with the decrease of DH in
urine. Changes in the saliva’s composition, with the increase of MDA and decrease of DH can be
attributed to the local changes in the O/AO balance.

11. The non invasive control of O/AO balance in humans can offer clues regarding the SO
post effort and the increase of AO defense capacity through Zn and Mg intake —regarding
performance increase.
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