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RAPORT REALIZAT IN 2009

OBIECTIV REALIZAT:

Explorarea existertei unor perioade ih mod particular receptive la anmiti stimuli
exogeni, in vederea dezvditii calit atilor motrice conditionale la atldgii de performanta
(specializgi in alergari de viteza, de rezistena si sarituri) cu varste cuprinse intre 14-16 ani.

ACTIVIT ATI REALIZATE:

A 1. Stabilirea disponibilitatii individuale pentru antrenamentul sportiv in functie de
componentele biotipului sanogen la grupele de atie

A 2. Masurarea parametrilor antropometrici, functionali si ai capacititi de efort in
dinamica.

A 3. Determinarea indicilor calitatilor motrice conditionale Tn dinamica.

A 4. Detaliere mobilitati (stagii de documentare -cercetare in Italia- Pakeno-pentru doi
membri ai echipei )

In perioada 1-15 iunie 2009 in cadrul temei deere “Explorarea existgmn unor perioade
in mod particular receptive la anumstimuli exogeni, in vederea dezvoli calitatilor motrice
condtionale la atlgi de performarti (specializa in alerdiri de vitez, de rezistef si sarituri) cu
varste cuprinse intre 14-16 ani.” D-na Prof. dr.sftuCarmina Lianai D-na S.L. dr. Berciu Coman
Milina au efectuat un stagiu de cercetare la Unitadesi din Palermo, Facultatea de Mediain
Chirurgie in cadrul Departamentului de Medici@portiva sub conducerea Prof. dr. Diego Picciotti
si Departamentului de MedicirExperimental sub conducerea Prof.dr. Giovanni Peri.

A 5. Antrenarea unei Rgele Neuronale Atrtificiale.

A 6. Predictia perioadelor care ofetr potentialul cel mai mare de dezvoltare al calitilor
motrice conditionale.

A 7. Detaliere logistica échizitie platforma de &ituri MGM 15, sistem de calcul tip
DESKTOP-DELL Vostro 220 MY.

Rezultate livrate pe etap

Raport anual de activitate privind predictia perioadelor care ofeéi potentialul cel mai
mare de dezvoltare al calidtilor motrice conditionale
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CAPITOLUL 1

STABILIREA DISPONIBILIT ATII INDIVIDUALE PENTRU ANTRENAMENTUL
SPORTIV IN FUNCTIE DE COMPONENTELE BIOTIPULUI SANOGEN LA GRUPELE DE
ATLE TI

Biotipul constituional (fenotipul) repreziit totalitatea caracterelor morfologice, ftiooale
si psihice care definesc o anumitinta umard. Fenotipul este aituit din: genotip (metenire
ereditat) si parotip (ceea ce dobangie sub agunea influerei aciunii mediului exterior).

Din corelarea tipologiei constiionale cu valoarea performan sportive in vederea setet
sportive catsi a unui antrenament individualizat au rezultat atoarele tipuri: somatic (sau
somatofiziologic), tipul constitional definit de aspectele morfologice functionale principale
parametrii morfologici, somatometrigi parametrii fiziologici care vizeaznivelul funaional al
structurilor evaluate prin parametrii morfologienotric, tipul constittional definit de aspectele
privind calitatile si deprinderele motrice (biomotrice). Pentru staedi biotipului constittional optim
pe ramura de sport sau pickste necesasstabilirea nivelului calitii motrice. Calititile motrice sunt
caracteristicile care definescgoarea, exprimand posibiiile si substratul efectirii actului motric;
psihic, tipul constittional definit de aspectele din sfera aciitiior psihice (Ifrim, M.,1986).

Selegia medicosporti¥ in sport (selata dirijatd) reprezind un sistem complex, organizat,
care se apliccopiilor si juniorilor in principal dasi performerilor seniori.

Criterile cu care opereazseletia dirijatai sunt: criteriul sanogenetic (sanogeneza este
determinai prin anamnez si examenele clinicai paraclinice); criteriul genetic (diagnostic genet
de sex); criteriul morfologic (biotipul morfologicla selega secundar (postpubertds) si finala
(performarna) se caut biotipul morfologic favorabil sportului sau proberiteriul funaional, refleck
mai mult efectul procesului de antrename&ntmai puin consecita factorilor genetici: indicii
functionali (cardiorespiratori, neuromusculari, endoonretabolici, indicatorii puterii aerobei
anaerobe); indicatorii motricitii: calitati motrice condionale (vitez, forta, rezistems); calitati
motrice coordinative (mobilitate, indemanare);estitl neuropsihic, ia in considerare tipul de SNC,
motivatia pentru sport; criteriul biochimic, ia Tn congidee profilul biochimic favorabil unui sport
sau probe (Cigan, 1., 2002).

Factorii si legile creterii si dezvolérii normale a corpului. In viata omului se disting 3
perioade principale: perioada de stege si dezvoltare (de evotie); perioada de maturitatg
reproducere; perioada de invpdu (senesceh). Crestereasi dezvoltatea reprezitun complex
dinamic de procesg fenomene bilogice prin care trece organismul oesenin evoltia sa de la
nastere paa la maturitate. Crgerea si dezvoltarea are o ba@mmuri si apare ca manfest sau
aspecte ale acelgaevoluii morfologice si functionale. Creterea organismului reprezinsporul
treptat in greutatei volum, precumsi marirea dimensiunilor corpului. Cgeerea este un proces de
acumularesi amplificare cantitati&¥ (apreciere cantitatiy. Dezvoltarea repreziinto difereniere a
caracterelor morfologicei functionale ale celulelorsi tesuturilor, o perfegnare si adaptare
progresid a aparatelosi sistemelor, o evolie complex si o integrare coordonata lor Tntr-un tot
unitar. Dezvoltarea este un ansamblu de maudlifitinctionale de Tmbuitatiri calitative (aprecieri
calitative).

Crestereasi dezvolatrea normala corpului sunt determinagecondtionate de: factorii interni
(ereditateasi functiile organismului coordonate de sistemul nergosendocrin); factori externi
(condtii de viaa si de mediu, condii de solicitri care antrened@zorganismul in diverse aani).

Efortul sportiv reprezirt unul din factorii de mediu esgali atat in realizarea dezvatti
armonioase a organismului cafin pastrarea $irii de sinatate. Activitatea motric prin fenomenele
de adaptare, compensage supracompensare pe care le de@adi, stimuleaz si in unele
Tmprejutri chiar dirijeaz crestereasi dezvoltarea (Ifrim, M.,1986).

Cresterea si dezvoltarea corpului se supun utwarelor legi: legea cseerii inegale si
asimetrice aesuturilorsi organelor; legea ritmului diferit de gteresi dezvoltare; legea propuitor;
legea alternaei; legea matuteei pubertare.



Pubertatea ( Bota, C., 2000) reprezitttalitatea modifigrilor morfofunaionale care au loc
Tn organism odatcu intrarea in atine a gonadelor, determinandgtezeasi dezvoltarea diferarata
pe sexe. Prima faza pubeldtii se instaleaz la 12-13 anki dureaz para la 14-15 ani. A doua faza
puberitii, adolesceta, se instaleaza 14-15 angi dureaz para la 18-19 ani.

Adolescera este perioada de perfienare a tehniciisi de dobéandire a tuturor calitior
motrice, specifice unei discipline sportive. Se eslis incetinirea ritmului dezvaltii somatice. La
nivelul aparatului locomotor oasele membrelor prazun ritm lent de crgeresi se definitivea
procesul de osificare. Toracele se dezvald volum mai mult ca membrele, gee indicele de
propotionalitate Erissman. Mghii cresc in volum. in aceadsperioad forta imane in urra ca
valoare fga de vitez care este aproape ca a adultului. SNC @&xst echilibru intre excitee si
inhibitie, intre iradieresi concentrare. Plasticitateg receptivitatea sunt mari, ceea ce explic
facilitarea Tnssirii deprinderilor motrice n acedsetap. Aparatul cardiovascular sufeo dezvoltare
accentuat, volumulsi greutatea miocardului cresc, volumul sistolicstgedebitul cardiac csee, FC
si TA au valorile adultului. Tn ceea ce prite economia cardiovascudain efortul fizic maximal se
obserd ca indicele oxigen-puls maxim are o imlatiiire neti. Reglarea vegetatiyarasimpatit se
stabilizeaZ. Aparatul respirator, morfologic ca la adult, ftional si continua dezvolatrea astfelac
parametrii ventilaei pulmonare se imbdtitesc FR scade amplitudineaswgarilor respiratorii crete,
CV creste, VO2 max. crge considerabil. Greutatea gie anual cu 4-5 kg.Talia gte anual cu 1-2
cm (Alexe, N., 1993).

1.1.Formarea grupelor de studiu

Au fost inclwi Tn studiu un nurir de 60 de sportivi (sex masculin), voluntari, avadrstele
cuprinse in intervalul 14-16 ani ttdegitimati la CSSsi LPS.

S-au constituit 3 grupe de studiu: Grupa 1- 20tspdn varst de 14 ani (1995); Grupa 2- 20
sportivi Tn varst de 15 ani (1994); Grupa 3- 20 sportivi in va 16 ani (1993).

in perioada mai-iunie subitlor li s-a explicat scopul cercati si li s-au descris metodele de
lucru, precizandu-li-se ac gradul de nocivitate al investigifor pe care le vom efectua este
insignifiant. Formularul de Consitmant Informat in Cercetare, aprobat de Comisia tlei &
Universittii ,Dunarea de Jos” din Gafia conform Codului de Eticsi Deontologie Profesional a
fost completati semnat impreuna cu agaitorii si contrasemnat deitre investigatori.

FORMULAR TIP

NUMELE....... ..o PRENUMELE....... ..o
N P ettt e e e et e e e e e e e e e e e e a e e Sexul M/F
Data naterii: Zi .....cccccceeeeeeeinnnnnnn, UNA. ... ANt
Domiciliul legal: Jud@il............oooeeiiiiiiiiiinnnnns Localitatea............ceeevvveviiiiiiiiiiiieie Mediul/R
S N telefon.......... eMAl. e

CONSIMTAMANT INFORMAT IN CERCETARE

Suntei rugat 4 cititi acest formular cu muitatenie si sa punei orice intrebare referitoare la
participarea Dumneavoastiin studiu la caretafost invitat, inainte de accepta sa partigipasa va
dai acordul final in scris

Titlul proiectului: Nr. contract :
»Model experimental de identificare a fazelor
sensibile ale organismului la sportivii adolegcen PN Il, IDEI- Proiecte de cercetare

! Tn cazul minorilor sub 18 ani, acordul va fi datwh parinte sau de tutorele legal. Acest formulava fi aplicat
populaiilor vulnerabile (persoane cu deficiermentale severeirfi disceriimant, femei gravide, minoditi de alt etnie,
care necesito protegie suplimentait)
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printr-un program controlat de antrenament” exploratorie, cod 642/2008

Director proiect: Universitatea ,, Duéirea de Jos” din Gatia
Prof. univ. dr. Mgat Carmina Liana Facultatea de Medicirsi Farmacie
Locaia: Str. Eroilor, nr. 34, Gala email: carmina.musat@ugal.ro

Nr. inreg. comisia etica: 8826/31.03.2009

1. SCOPUL STUDIULUI

Suntei invitat si participai la o cercetare, care are scopul de a dezvoltmatkel experimental
care 4 permig identificareasi cuantificarea fazelor sensibile ale organismiduadolescetn faze
ce sunt in mod paricular receptive la stimulii dedr@nament. Studiukiipropune dezvoltarea unui
sistem expert bazat pe tehnici deske neuronale arificiale, plecand de la corelar@aatilelor
antropometrice, funmnalesi ale capacitii de efort cu variabilele biomotrice.

2. PROCEDURI

Vi se va cere @sparticipati TN perioada ..............ovvvvrmmmmmmeeeeeeeeeereeeeeeeern la progrdnae
recoltare a datelor (antropometrice, ftiocale, a capaditi de efortsi a probelor biologice-
sangssi urina-) si a celui de antrenament conform protocolului dedist. Recolirile se vor face
dimineaa (8-10) la un interval de ...........coooiieeeeciiiinnnnnn.

3. POSIBILE RISCURI

Participarea Dumneavoasta acest studiu nu implica nici un risc. Oriceormhaie now, apruta
pe parcursul studiului, care ar putea afecta ¢widumneavoastrde a continua participarea v
va fi comunicat imediat.

4. BENEFICIILE PARTICIPARII LA ACEST STUDIU

Informatiile obtinute Tn acest studiu pot ajuta medicii de medicgportiva si antrenorii 4
identifice mai gor tinerele talentgi sa condu@ antrenamentele astfel incat riral sportivilor
selegionai pentru marea performgnsa creasa.

5. SUPORTUL FINANCIAR AL STUDIULUI

Finartarea acestui studiu este asigiirdé catre Consiliul N@nal al Cercetrii Stiintifice din
Invatamantul Superior. Pentru subigdnclusi in studiu nu exigst recompense financiare sau
materiale. Nu exidtcosturi suplimentare pentru investiga efectuate pe parcursul studiului.

6. PROTECTIA DATELOR

Confidenialitatea datelor va fi pasttafpe tot parcursul studiulwi dupa terminarea acestuia.
Rezultatele derivate din acest studiu ar puteaufilipate in scogtiintific, dar nu vor include

numele Dumneavoastrsi nici o dati personal care & va identifice in mod indirect.
Confidenialitatea este limitatin condiiile decefrii unor informaii care pericliteaz sanatatea

publica. Legilesi reglemendrile internaionale referitoare la protga datelor personalizate vor fi
strict respectate.

7. TERMINAREA INROLARII IN STUDIU

Suntei liber si decidei dac veti dori sau nu & participai ih acest studiu. Suntdiber si va
retragel din studiu la orice moment. Daawu participé sau dag va retrage din studiu, acest
lucru nu va afecta programul Dumneavaasi antrenament actual sau in viitor.
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8. INTREBARI LEGATE DE ACEST STUDIU
Daci avai intrehiri legate de acest studid putei adresa Directorului de proiect Prof. univ.dr.
Musat Carmina Liana

9. AUTORIZAREA
»LAm citit si am Tneles acest formular de congsiamantsi sunt de acord ca de buwoie &
particip n studiul descris. Primesc o copie amgdésrmular”.

Locul si data Semnatura parinte sau tutore legal Numeleajusoule
Locul si data Semnatura Director de proiect Numele cu stajie
Prof. univ. dr. Mgat Carmina Liana

1.2. Efectuarea anamnezei medicosportive

Efectuarea anamnezei medicosportive s-a realizatcddrul Laboratorului de explor
funcionale, de testare a capagitde efortsi de evaluare a dezvaiti fizice.

1.2.1. Anamneza medicosporti& initiala

In debutul examenului medicosportiv, cu valoard at&tabilirea diagnosticului medicosportiv
catsi in realizarea includerii in grupele de studiu, lalizat in luna iunie anamneza medicospartiv
initiala. Datele au fost recoltate conform formularului e a inclus: antecedentele medicale
(heredocolaterale, personale fiziologige patologice, obiceiuri alimentare, cofidide viga si
muna); antecedentele sportive; siti@aactual; starea prezeit

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/300

DATA INREGISTRARIL.....coeveuieiicieieeee e e
NUMELE.............ccceenes PRENUMELE................coooie . CNP....ieeiiiieee Sex M/F
Data NALErii: Zi....uuueeeeiiiiiiiiiiieeeeeiiis luna........cooooiii AN e
Domiciliul legal: Judeul...........c.covveiviviiiiiinnnenn. Localitatea..........cevvveeeeeeeeniinniiiiins Mediul RJ/
Sl NI
SPOItUl ... Proba (poBtu......... Club....oooi

ANAMNEZA MEDICOSPORTIV A INITIAL A

ANTECEDENTE
Antecedente medicale
Antecedente Heredocolaterale(TBC, boli de inima, diabet, HTA, cancer, ulceayumatism)

Antecedente personale:
a) Fiziologice (ngtere, dezvoltare, MENSIIA)..........v.ririie e e e e e e e e

c) Obiceiuri alimentare (prefetia pt.: carne, gsimi animale, pijeli, dulciuri, vegetale etc.) —
Schimliiri Tn obiceiuri alimentare d& CE ...........u e ee e e

d) Condiii de viaa si muna (locuinta, felulsi locul muncii, munca in ture etc.)................ccceee



Antecedente sportive:
Prima fornd de edUCHE fIZICA...........uoiei it e e e e e e e e e e e eeeennnes

Delace Varsta..........occovveiiiiiiiiiieeeeeeeeeen Sporturaqticate de pkeresi cat
L1110 o S Curamor sau
FaArA. ..

SITUATIA ACTAL A

Etapa de pregire..........ccooveveiiiieiiieeeeeeeeeee, Nr.antr. PaR. ........coooiiiiiie e
Volum (0re).....cccvvveieeeeiiiiiieeeieen Intensitate(%0)...cccvvviiiieeeeee Costand din: PFG, PS
tehnic, tactic. Se pune accent pe: ............commmmmseeeeeeee... . CUM Se supoefortul Tn

antrenament .........ccccceeveeeeeeiine s AN

(o0] 0] 01 1 1] 1SS TURTRPPP

Cum se otine forma sporti¥: usor, mediu, greu. Starea de start: gata de statieagle start, febra
de start. UIIMUl @antrenament. .. ... ..ottt e e e babeaee e e e e e eeeeeeeesnnnnns
Obiectivul de performa principal al sezonului...........ccccoeeveiiiiieeeeenens o T U |
ODbIECHIVE INTEIMEAIAIE. .. .. et e e et e e et e et et e e aeeeaeaaaaeeeeeeeeeene

STAREA PREZENTA
YN o U P4 R=1 8 | o] [=Tox £ Y/ TR

Pofta de antrenament ..............cciiiiiiiiiieee e k...,
Somnul: cantitativ (0re)..........covvvi i e calibal........coovni i
Tulburari de SomMN..........cooiiiiiiin de CANd...... e

Alte tulbURIT (COMPOITAMENT). ... . it e et e e e e e e e e et e e e e re e ene eaeannnnnns
Intocmit de,

Pentru antecedentele heredocolaterale au fostiptregari referitoarela bolile pe care le-au
suferit @rintii si ceilaki membri ai familiei (rude apropiate). Am cercetatstena unor boli ereditare
determinate strict genetic, a bolilor cu predispezreditaii sau a celor ce apar in agiedamiliale.
Nu au fost constatate antecedente heredocolatb¥diemofilie, diabet zaharat, HTA, parazitoze, boli
de inima, cancer, boli reumatismale, TBC.

Pentru antecedentele personale fiziologice am ddgsprivind modul Tn care a decurstesea
(normak sau cu manevre obstetricale), scorul APGARtara la termen sau prematur, dezvoltarea in
copilarie. 88% dintre subigcau avut o ngtere normal, scorul APGAR fiind in propoie de 86%
-10. Dezvoltarea in copilie a fost normal, armonioas pentru tei subiegii.

In cadrul antecedentele personale patologice syaesiigat principalele afgani de care a
suferit subiectul din copitie si parni in momentul efectirii anamnezei. 65% dintre subie@u
prezentat boli eruptive. Nu au prezentat ahgineptococig, tuse convulsi¥, hepatit, gastrite, boli
respiratorii, boli cardiovasculare, boli metaboliteunologice, endocrine.

Totodati au fost intreb@despre obiceiurile alimentare, consumul de comedite, despre modul
de preparare a alimentelor, precgindlespre utilizarea unor excitante ale SNC. Regiatinhentar in
general este echilibrat, diversificat, apetituhdiibun la tg subiegii. Am constatat ca 53% dintre
subie¢i au preferime pentru carngi dulciuri, iar 25% prefer alimentele grasei prajelile. Doar 3
subie¢i prefela alimentele condimentate. ficsubiegii sunt nefunitori, nu consura alcool. Tai
subiegii consund mai mult de 2 litri de lichide pe zi, 88% consumérel pyin 1 pahar de cola
zilnic. 20% au n familii furdtori (fumat pasiv). 88% suplimente@aalimentaia sub forni de
complexe polivitaminizantg polimineralizante.



Subiecii au fost investiga cu privire la condiile de viaa si munc. Tati subiegii au prezentat
o locuina salubdé, familiile fiind alcatuite din 3-5 membri, neexistand cofiidde supraaglomerare.
Nu au fost semnalate nenwhiri sau conflicte Tn familie.

Pentru antecedentele sportive, sufiienclusi Tn studiu au practicat programul de ediga
fizica scola# ca prima formi de educge fizica, ulterior fiind selecta (selegie primat), admsi si
legitimai la CSSsi LPS. Tai sportivii inclusi Tn studiu au o vechime in sportul de perforgian
cupring intre 4-8 ani, selei@ prima# facandu-se la varsta de 8-10 ani.

Situgia actuai. In luna iunie sportivii se aflau la nceputul ggacompetionale avand un
numir de 6 antrenamente pé&pgimara cu un volum de 2 orgi o intensitate de 90% a efortului,
constand n pregire specifi@ si punandu-se accent pe tehmnidoti sportivii inregistré au declarat
ca supori bine efortul in antrenamenge competiii si ca olxin usor forma sportii. Obiectivul de
performama principal al sezonului a fost Campionatul tidaal de juniori din luna iulie de la
Bucurssti.

Starea prezeat Sportivii inclwi Tn studiu nu au prezentat acuze subiecgiveu declarat
ca au pofta de antrenamesit apetitul foarte bungi ca dorm 8 ore pe noapte iar somnul este
linistit.

1.2.2. Anamneza medicosporti& periodica

in luna noiembrie s-aiut anamneza medicospottiperiodic. Datele au fost culese conform
formularului tip.

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800

DATA INREGISTRARIL....ccveviviiieiieieeere et s
NUMELE............ooiiiiieeenn PRENUMELE....................... CNP.....ccoovvvveirvs . SEX M/F
Data naterii: Zi .....cccccevvvvveeeeennnnnn. [UNAL. e AN e
Domiciliul legal: Judeul.............cooeeeeen. Localitatea........ccceccveeeeeeiieieeeii Mediul U/R
1 PP PUPPPPPPPPPPR NI
Sportul ... Proba (postul).......... Club..oii,

ANAMNEZA MEDICOSPORTIV A PERIODIC A

Cea mai buiperformarmi olxinuta de la ultimul CONtrol..............ooovviiiiiieni e
Daca a olinut forma SPOrtid..........coveiiiiiiieeeeeeee e Accidente, imbdiwiri.................
Etape de prefiire..........ccccvvvveeevveenniiiiineeeee e L= T (= < T | R
Volum (0re).....covvii i, Intensitate (%0)....ccvvvvevnnnn .. Constand din ....................
Pune accent pe: PFG , PS, TEhNIC, TACHC...............comemmmmeieiieeeeeeeee e
Cum supott efortul............cccoeeeeeenin. Pofta de lucru..........ccoce . APELL .
Somnul: cantitativ.............coove i CalitatiV. .. coeee e
011 o101 g e L= 1 o o T
=38 (|1 10 -1 ¢ PP PPPPPP
Adaptare in cantonament, altitudine, diféaeemari de fus orar..........ccccccceeiiiiiiini e e,
Etapa de tranfie (refacere - FECUPEIAre).......ccoiiee i ie i e e e ame e eae e e ae e neeaeeees
Obiectiv principal...........c.ccoevenne. Ultimul antrenament. .. ...
AR ODSEIVEI. .. ... i et e e e et

Intocmit de,

Toti sportivii au participat la Campionatul Nenal de juniori de la Bucusgg, claséndu-se pe
locurile 6-10. Sportivii au ginut forma sportid usor si nu au suferit accideii sau imbolgviri Tn
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intervalul de timp parcurs de la anamneza mediatisganitiala.

Sportivii s-au aflat in luna noiembrie Tn etapagatitoare avand 6 antrenamente pptamara
cu un volum de lucru de 2 oseo intensitate a efortului in antrenament maiarde 50%, constand
n predtire fizica general.

Toti sportivii declai ca supordi bine efortul, au poft de antrenameni apetitul foarte bune,
dorm 8-10 ore pe noapte, somnul fiind diiti se adaptedazbine la cantonamentg la altitudine.
Obiectivul de performag principal il constituie Campionatul Nenal de sal din februarie de la
Bucuresti.

1.3. Efectuarea examenului clinic general

Examenul clinic general s-a realizat in cadrul Labarului de explairi functionale, de
testare a capaditi de efortsi de evaluare a dezvatii fizice.

in continuarea anamnezei medicosportivéateé din luna iunie, pentru a avea convingerga c
sportivii inclusi Tn studiu au o stare dérstate bui, s-a realizat conform formularului tip examenul
obiectiv generaki pe aparate, folosind metodele generale de irgasticlinié@ (inspetie, palpare,
percuie, ascultge).

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800

DATA INREGISTRARIL....ccvcviiiiiiiieieieie et s
NUMELE............ooiiiiieeenn PRENUMELE....................... CNP.....ccoovvveirvren . SEX M/F
Data naterii: Zi .....cccccevvvveeeeeennnnnn. [UNAL. e AN e
Domiciliul legal: Judeul............ccoeeeeeen. Localitatea........coceeceeeeeeeeiieeeeiii Mediul U/R
1 PP PUPPPPPPPPP NI
Sportul ... Proba (postul).......... Club..oii,

B I=T0 18 L0 0T 01 (= PSP PPTUPPPTRPPN
Y 8ot 0= T PP UPPPT
= 11T = PP
SIStEMUI QANGIONAT ... .o e i e e et et et e e eae e et a e e e e e e e e e e aeaeeeeeeenrebnnnns
APARAT RESPIRATOR. ...ttt ettt e e e et ettt ettt s st s e e e e e e e e e e e eeees



Intocmit de,

Toti sportivii au prezentat o stare genéréluri cu facies normal, avand tegumentsgie
mucoasele normal colorate, calde, cu pilozitatenabrdistribuiti, fara modificari ale fanerelor, cu
sistemul ganglionar superficial nepalpabil.

La nivelul aparatului respirator s-a constatatecrespiratorii libere, torace normal conformat,
amplitudinea micarilor respiratorii egale bilateral, sonoritate poinat prezeri, murmur vezicular
prezent, &ra raluri. Frecveta respiratorie in limite normale (valori medii 18-+ spirai/minut).

La nivelul aparatului cardiovascular s-a constdtatvena cardiag si tensiunea arterialcu
valori medii normale (FC 60-80atai/minut, TA 120/70 mmHg), zgomote cardiace ritmitcene
batute, fira zgomote supraadaugate, vene permeabile, artesatibell

La nivelul aparatului digestiv s-a constatat: cae# bucal cu mucoasa umeéd normal
colorat, fara carii dentare, abdomen suplu, nedureros spogitda palpare profund mobil cu
respiraia. Ficat la 2 cm sub rebordul costal, spirepalpabi, tranzit intestinal normal.

La nivelul aparatului urinar s-a constatat: lojenale libere, Giordano negativ, niimi
fiziologice.

La nivelul aparatului locomotor s-a constatat: esistmuscular normoton, normokinetic;
sistem osteoarticular: integru, mobil, axe segnrentaormale. Coloana vertehtalmobila,
nedureroag curburi fiziologice prezente.

La nivelul sistemului nervos s-a constatatteti sportivii sunt orienta temporospatial, au
sensibilitate superficialsi profundi in limite normalesi ROT prezente bilateral.

1.4. Efectuarea examenelor fungionale

Examenele fun@nale s-audcut in cadrul Laboratorului de exphorfunctionale, de testare a
capaciitii de efortsi de evaluare a dezvaiti fizice.

S-a propus si s-a realizat explorarea fufmnalk cardiovasculdr, respiratorie si
neuromusculdrin repaus.

Testarea iniala s-a ficut in luna iuliesi testarea findl in luna noiembrie, diminga de la ora
8, dup un repaus de cel pn 12 ore de la ultimul antrenament.

Datele recoltate in urma celor doavaldiri au fost centralizate intr-o bazle date de tip
excel.

1.4.1. Evaluarea sirii func tionale cardiovasculare

Evaluarea #rii functionale a aparatului cardiovascular steut in repaus (ddpl0 minute de
clinostatism)si a constat in recoltarea datelor privind fregeecardiag, tensiunea arterialsi
electrocardiograma.

Efortul sportiv dinamic impune sistemului cardiogalsr modifiari adaptative diversai
specifice In strariscorelaie cu gradul de antrenament, intensitate, dusiatlensitatea efortului. in
funcie de timpul in care se instaléag de mecanismele ce le deglanz, modificarile adaptative
sunt de doa feluri: acute (din timpul efortulugi imediat du@ incetarea efortuluiyi cronice (de
antrenament, datorate efectului sistematic al egela fizic, dobandite in ani de antrenament).
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Frecvema cardiag reprezini numirul de contragi cardiace pe minut sau nuaml de
revoluii cardiace pe minut. Frecvgncardiad reprezini cel mai rapid mecanism de adaptare la efort
al inimi.

Frecvena cardiag de repaus se #soa# in condiii bazale, dimineg, in clinostatism, astfel
ncat determinarea se faé cat mai precis posibil. La nesportivii aguare valori medii de 60-80 b/
min. Sdéderea frecvegei cardiace de repaus sub 60 b/min goatmele de bradicardie iar gterea
frecvenei cardiace de repaus peste 80 b/min gicarinele de tahicardie.

Frecvenele cardiace de repausasaote cu valori foarte mici, evidgate la sportivii de
performama sunt modifi@ri cronice induse de antrenamesit poaré numele de bradicardia
sportivilor.

Astrand, Rodahl (1983) awagt la un schior fondist valoarea de 28 b/min; Véasgan, K.,
(1984) a gsit la un atlet fondist valoarea de 25 b/minagan, I., (1994) a asit la 5 ani de
practicarea atletismului, in probele de fond 54ib/rfa 10 ani 48 b/migi dupa 15 ani 42 b/min.
Willmore, Costill (1998) au #git la atlgii fondisti valori ale frecverei cardiace de repaus de 36
b/min. Bota, C., (2002) aagit la atleii fondisti valori medii ale frecveyei cardiace de repaus de 45 b/
min la kaieti si 50 b/min la fetesi Apostol, I., (1998) a &pit valori de 50 b/min la atlesi 55 b/min la
atlete.

La Conferina Interngionak de Cardiologie de la Roma (1978) spegidliau ajuns la
concluzia @ ,inima antrenat” prezint bradicardie, din cauza &terii frecvenei intrinseci de
desa@rcare a nodulului sinoatrial, datariteducerii impulsurilor simpatice, in timp ce toousagal
este neschimbat sagan s@zut.

Kindermann, W., (1985) i3ete & la suspendarea influgn instrinseci asupra inimii,
frecvena intrinse@ de pacemaker este de 105 b/min la nespaitoe 90 b/min la sportivi. Excita
vagah (parasimpati®) reduce aceastfrecvena la aproximativ 50 b/min, in timp ce exdita
simpati@ o ridica cu 25 b/min, raportul fiind de 2:1 in favoareactftui vagal la nesportiwi de 3:1
la sportivi.

Cauza bradicardiei este atriduibfluenei crescute a tonusului vagal, diminiuinfluentelor
simpatice sau efectelor combinate a celoridmauze enumerate (Bota, C., 2002).

Bradicardia de repaus instaldh antrenament se datoréazxistenei a doi factori eserali,
reducerea frecveei intrinseci a nodulului sinoatrial fenomen lega¢ craterea acetilcolinei
(substam bradicardizari) Tn tesutul atrial in paralel cu diminuarea senstiilittesutului cardiac la
catecolaminsi cresterea predominaei vagale asupra frecvin de desircare a nodulului sinusal,
consecim a reducerii activittii simpatice (Marino, P.L., 2002).

Apostol, I., (1998) afirra ca bradicardia este una din primele modificcare se instaleazi
ca apare nainte de aiterea capacitii de efortsi Tnainte de crgerea volumului inimii. Bradicardia
semnifia o mare economie fugionak, inima avand suficient timp de odihndiastola fiind lung
astfel @ inima lucreaz mai puin si posibilitatile de umplere sunt crescute iar itigamiocardului
este mai bui

Mellerovicz, H., (1986) afirriaca bradicardia sportivilor poate fi expliéaatat prin intervefa
factorilor intracardiaci, antrenamentul ducand ézubltarea mecanismului inhibitor din cortex sau
hipotalamus, ceea ce mame 0 activitate adrenergiade baZ scizuta in repaussi prin intervenia
unor factori extracardiaci. Bradicardia este cu at@i accentud cu cat efortul practicat are o
componerit aerold mai mare.

Bota, C., (2002) constata frecvena cardiag de repaus scade cu atdie/minut dptamanal
n primele luni de antrenament aerob astfgeldum 10 fipimani de antrenament aerob freaaen
cardiaé@ de la 80 b/min, ajunge la 70 b/min la nesportivi.

Daci la sportivi bradicardia este o adaptare biopazite semnifig lucrul economic al inimii
in repaus, bradicardia existeérlt nesportivi, refleét o funaionare anormal a inimii, o0 maladie
cardia@ (Dragan,l., 1994). Bradicardia, instalata sportivi, este secundarresterii volumului
sistolic, permiand mefinerea constanaf bazai a debitului cardiac.

Plas, F., (1989) examinand 11.000 de subiaclO ani a gsit bradicardie la 7,8% dintre care
11,4% aveau un ritm cardiac intre 40 — 50 b/micesta fiind ciclisti si alergitori de fond.

12



Bradicardia nu este ledain totalitate de antrenamentul sportiv. Exish factor constitional
de hipervagotonie, care exgitaptul @& sportivii de Tnali performama au un ritm cardiac n repaus
de 40 b/min. Eforturile intensgi prelungite sunt cele care contribuie cel mai maltaparia
bradicardiei.

Tensiunea arterial sistemi@ este controlat de componenta vegetativsimpati@, care
agioneaz asupra teritoriului vascular, determinand redstirea sangelui n efort, prin
vasoconstriga in organele inactivei vasodilatsia in organele active asigurand aprovizionarea
corespunitoare cu oxigen gesuturilor Tn activitate.

Tensiunea arterialde repaus, se admite du@PMS @& are urnitoarele valori: TA max.
100-140 mmHg; TA min. 60-90 mmHg; TA difeteda 40-50 mmHgsi TA medie de 90-100
mmHg., atat la sportivi cat la nesportivi.

Cercetri pe loturi mari de sportivi efectuate de Georgedd., (1989) atestca valorile medii
ale TA max. la bBrbai sunt de 115-120 mmHg TA min de 70-75 mmHg. La femei valorile medii
ale TA max. sunt de 110-115 mmisicale TA min. sunt de 70 mmHg.

Israel, S., (1988) coreleazalorile tensiunii arteriale cu valorile volumulagardiac. Dag
valoarea medie a TA max. este de 120 mmHg, la ispad volum cardiac mic (600-700 ¢in
valorile TA max. sunt sub aceashedie( sub 100 mmHg) iar la sportivii cu volumdiac mare (900
cn?) sunt peste acedstaloare medie (peste 100 mmHg.). Daaloarea medie a TA min. este de 70
mmHg. la sportivii cu volum cardiac mic TA min. este 66 mmHg. iar la cei cu volum cardiac mare
valoarea este de 74 mmHg. Deci vechimea in adataportiv obiectivaii prin volumul cordului
nu modific valorile de repaus ale tensiunii arteriale.

Valorile tensiunii arteriale la sportivi in repasignt in limitele considerate normale de OMS,
fiind egale cu cele ale nesportivilor.

Electrocardiograma reprezininregistrarea la supraéacorpului a varigilor de potemial ale
vectorului rezultat din sumarea momertarsimultard si spgiala a fenomenelor electrice de
depolarizaresi repolarizare a ansamblului de fibre miocardicectmsul unei revoly cardiace.
(Haulica, 1., 1999)

Electrocardiograma ofg&r informaii privitoare la tulbudrile de ritm si de conducere,
excitabilitate, conductibilitate, axei electriceramii, asupra unor aspecte legate de hipertraia s
dilatarea cavittilor inimii, sau de tulbuiri de irigaii a miocardului.

Electrocardiaograma in dinami¢raduce irigarea myghiului cardiac, supus unei solit,
fiind o explorare fungonak ce investigheazeficienna pompei cardiace in conidide solicitare.

Diferenia de potemial creati in timpul activititii inimii, intre baza acesteia (unde iasteae)si
varful acesteia (spre care se prapage poate inregistra grafic prin intermediul glazardiogramei.
Manifestrile electrice reprezifitinsumarea vectoriala biocuregilor de depolarizargi repolarizare
miocardic.

inregistrarea activitii electrice a miocardului in timpul ciclului caedi este numit
electrocardiograg) iar analiza formei, duratei, amplitudinii undeletectrocardiografice, permit
evaluarea capadiii inimii de a conduce impulsurile nervoagén conseciti detectarea eventualelor
anomalii ale activittii electrice a miocardului. Activitatea electrieste fundamentalin expulzia
sangelui, respectiv vidarea catitor inimii si in aportul de sange la toate celulele organisimiru
plus, analiza electrocardiogramei, in efort, peentiécelarea eventualelor maladii coronariene, vase
care asigutr propriul metabolism miocardic.

Electrocardiograma sportivilor in efort dinamic,rdgistrai n derivaiille standard se
caracterizeazprin, deviagia spre dreapta a lui R, aplatizarea sau invergandai T in D, inversarea
undei T in Q. Aceste modifigri aparute Tn timpul efortului intens, dispar ihcepandactreia sistd
de repaus. Dacsubiectul este obosit dataritepetrii efortului, la un moment dat, tulbinle de
repolarizare persistsi dupa incetarea efortului. Acestea nu ar putea fi aptecizolat deoarece in
acelai timp cu unda T, complexul QRS supoa schimbare de orientare (Plas, F., 1999).

Axa QRS se situeaan mod normal intre +3Gi +90°. Durata QRS nu ddépeste 8 sutimi de
secund. Unghiul de diverge#i RT nu trece de 20Durata intervalului PR este de  12-21 sutimi de
secund. Durata QT este de 36 sutimi de secund
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La sportivii de mare performgnpot s apaé pe electrocardiograirtulburari de repolarizare,
de ritmsi de conducere diagnosticate ca fiind benigne.

Am efectuat electrocardiograma de repaus, cu ajutGardioPC Tinregistrand activitatea
bioelectrié produg in timpul activititii cardiace, pentru a aprecia modifike grosimii miocardului
n sensul hipertrofiei, tulbar ale ritmului cardiac, blocurile, tulbénile de repolarizare.

Figura 1 .Cardio - PC/e, sistem ECG pentru testare la eforergometrul ER 900
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Figura 3 . Interfaa grafici de culegere a datelo€ardio - PC/e, sistem ECG pentru testare la efort

Tabelul 1. Valorile medii ale principalilor parartreelectrocardiografici recoltati in iulie

FC P- DIl PQ QRS R ST (s/
An nastere (b/min) (mV) (ms) (ms) Q-V5(mV) || -V5(mV) S-V5(mV) S) T (mV) QT (ms)
S
1993 69.85 0,16 155,5 92,1 0,13 2,09 0,43 -0.07 0,58 394,8
1994 72.85 0,15 150,9 90,7 0,11 2,08 0,57 S-0.09 0,62 393,6
1995 71.3 0,17 145,7 85.7 0,14 2,3 0.50 S-0.10 0.70 379,59
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Tabelul 2. Valorile medii ale principalilor parartreelectrocardiografici recoltati in noiembrie

FC P- DlI Q R S-

An nastere b/min) | (mVv) PQ (ms)|| QRS (mEQVS(mV) —V5)(mV V5(mV) ST (s/S)| T (mV)| QT (ms)
1993 66.53 0,21 156,11 || 91,79 0,13 1,89 0.43 0,105 0,66 || 394,74
1994 69.55 0,15 | 151,70 | 91,00 0,06 2,09 0,50 01095 0,59 || 395,60
1995 71.29 0,18 | 144,86 | 86,00 0,14 2,34 0,52 0,0E? 0,70 || 379,23

Prin efectuarea electrocardiogramei la 3 luni amaut aceste modifigri Tn dinamia,
deoarece este cunoscut faptéllrecunoaterea precoce a modificlor EKG scade riscul de moarte
subiti cardia@ la sportivi.

Am urmarit: frecvenia cardiag in repaus, unda P-DIl, durata interval PQ, dul@RS,
amplitudinea complexului QRS n V5, supra sau sobedirile ST, amplitudinea undei T, interval
QT.

Frecvea cardiag n repaus s-a incadrat in valorile medii normadnige de O.M.S.
Bradicardia de repaus s-a inregistrat latiatte valoare sporti¥ crescul.

Pentru toi subiegii se obser& existena ritmului sinusal, unda P prez&nh toate deriviile
Thaintea complexului QRS, unda P pozitia cel putin doa derivaii Tn plan frontal. Intervalul PR se
ncadreaZ in general intervalul 0.12-0.21 secunde. Amplite@ undelor complexului QRS la limita
superioak a normalului ne indic 0 woark hipertrofie cardia&. Expresia HVS din cordul sportiv
reprezentand un fenomen fiziologic de adaptare estersibil, dovedind prezem componentei
dilatatorii akturi de ingrgarea peretelui, cat dependeta sa de continuitatea efortului sportiv. Unul
din elementele principale ale repolarizarii esignsental ST aaui durati nu se misoa# separat, dar
a arui poztie in raport cu linia izoelectriceste deosebit de important

Pentru t¢i subiegii se obseri¥ supradenivelarea segmentului ST in precordialeyriele
cazuri crgterea amplitudinii undei T peste 0.8 mValungirea intervalului QT, ceea ce reflect
stare de antrenament corespiioare.

S-a nasurat tensiunea arterdalinregistrandu-se valorile TA max, TA min. Valorile
Tnregistrate s-au incadrat in limite normale tagportivii inclusi Tn studiu.

Tabelul 3. Valori medii ale tensiunii arteriale ial

An nastere TA sistoli@ repaus TA diastolicde repaus
1993 120,1 65,4
1994 118,3 68,5
1995 115,8 69,9

Tabelul 4. Valori medii ale tensiunii arteriale monbrie

An nastere TA sistolié@ repaus TA diastolicde repaus
1993 117.6 64
1994 116.33 66
1995 115,8 69,9
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1.4.2. Evaluarea stirii func tionale respiratorii

Evaluarea gtii functionale a aparatului respirator in repaus préagusealizat a constat in
spirometriesi pulsoximetrie.

A. Spirometria

Necesarul crescut de energie din timpul efortubgiani accelerarea arderilor tisulare, ceea
ce duce la intensificarea respiea externesi a schimburilor gazoase din organism.

Efortul sportiv dinamic impune sistemului respirataodificari adaptative diversg specifice
n strang corelaie cu gradul de antrenament, intensitate, duiatlensitatea efortului. in fugie de
timpul Tn care se instaleag de mecanismele ce le deglanz, modificirile adaptative sunt de dau
feluri: acute (din timpul efortulugi imediat du@ incetarea efortuluiyi cronice (de antrenament,
datorate efectului sistematic al ex@rdui fizic, dobandite in ani de antrenament).

Daca eforturile de scuft durati si intensitate nui pun prea mult amprenta pe indicii
funcionali respiratori, in eforturile de anduganfunaia respiratorie devine magpentru okinerea
performanei. In timpul unui efort unic organismui Bjusteaz indicii cardiovasculargi respiratori n
funcie de necesarul energetic.

Antrenamentul Tng care congtin repetarea sistemati@ unor exedii variate, in scopul
atingerii unui nivel ridicat al performgai, in cadrul unei discipline sportive induce oiseile
modificari adaptative ce contribuie la ameliorarea &aldr motricesi in special a andurggi. Aceste
modificari cronice se acumuleaent in procesul de prétye si sunt impuse de nevoile mereu
crescande ale efortului sportiv, asigurand rezeggpiratorii pentru eforturi din ce in ce mai maa.
Tncetarea antrenamentului modifide dispar.

Prin antrenament aerob resgima devine mai eficiefit atat din punct de vedere al
schimburilor gazoase cai al utilizarii oxigenului la nivel tisular. Debitul respiratoadecvat
efectuirii efortului sportiv crgte mai ales pe seama volumului curent, care pdatgead40-60% din
capacitatea vitalca urmare a solicitii intense a mgchilor inspiratori (diafragm, intercostali etg)a
cresterii complianei toraceluisi plamanilor. La Tmbu#tatirea mecanicii respiratorii se adaug
cresterea satutgei Tn oxigen a sangelui arterigil a rezisterei la apnesi hipoxie. Datorii acestor
mecanisme, fun@ respiratorie nu reprezihtun factor limitant Tn efortul sportiv decat in aaz
extreme de degire a limitelor sale maxime sau in cofiidile hipoxie (altitudine, hiperbarism). Mai
important din acest punct de vedere este debitdiamcare are adasatul rol limitativ.

Frecvema respiratorie repreziéntnumiarul de respirei pe minut sau nu#rul de cicluri
respiratorii pe minut. Frecvem respiratorie de repaus sesoai n condiii bazale dimineg n
clinostatism.

Antrenamentul aerob determiinameliorarea respiti@i in ansamblu (reglare optimcu
economie de energie). Ca un efect vizibil al ecaeorde energie inddsde antrenament este
bradipneea, respectiv valorileazate ale frecveei respiratorii in repaus, la subjeantrenai fata de
cei neantrena

Aceasta este evidgata la valori de 8-10 respitia pe minut la sportivii de mare performgn
si de 11-13 respitd pe minut la sportivii de nivel mediu. La nespeairtvalorile sunt de 14-16
respiraii pe minut (Bota, C., 2002).

Bradipneea sportivilor este posibdiatorié hipertoniei vagale inddsde antrenamentul aerob
si datorita dezvoltirii musculaturii respiratorigi a creterii elasticititii elementelor toracopulmonare,
care permit mobilizarea unui volum de aer mai ntaréiecare respitee.

Dutu, St., (1997) a gsit valori ale VT = 500-800 ml (15% din CV) la nesfvi si la sportivi
a gisit o cragtere linia& cu intensitatea efortuluéifa a defsi 40-60% din capacitatea vita{CV).

Datele existente in literatura de specialitatgisusi valorile medii ale volumului curent de
repaus la nesportivi sunt de 500-600 ml iar la tygaB00-900 ml (Georgescu, M., 1989), Astrand,
Rodahl (1986) auagit valori medii de 500 ml la nesportigide 750-850 ml la atte fondisti.

Volumul pulmonar total este rapit in volumesi capacifiti. Volumele nu pot fi subdivizate
n alte f@rti componente in timp ce capagie rezulé din Tnsumarea a dawsau mai multe volume
pulmonare. Volumelgi capaciitile pulmomnare se &soa# prin spirometrie, se expriin litri si se
corecteaz BTPS (body temperature pressure saturation).
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Capacitatea vital (CV) reprezini varigia volumului pulmonar intre poz inspiratorie
maxima si pozitia expiratorie maxidh Capacitatea vitalse expriri ca: volumul maxim de aer
inspirat dug o expiraie complei (capacitatea vitalinspiratorie), volum maxim de aer expirat dup
o inspiraie complei (capacitate vital expiratorie).

Capacitatea vitalfortati reprezini cantitatea de aer elimiriain cursul unei expita fortate
ce Tncepe in poga inspiratorie maxirsi se termid Th poziie expiratorie maxiri

Se face distinge intre capacitatea vitalenti si capacitatea vitélfortata care la nesportivi ar
fi minima sau neglijabd.

Subdiviziunile capadcitii vitale sunt: VT + VIR + VER

* Volumul curent (volumul tidal) (VT) repreziintvolumul de aer mobilizat in cursul unei

inspiraii sau expirdi de repaus. Mrimea VT variaZ cu postura (scade in clinostatism),
nivelul activittii sportive (crgte la efort), echilibrul acido-bazic (ste in tulbuéri de
diferite cauze) VT = 500-800 ml (15% din CV) la pesdivi. La sportivi crete liniar cu
intensitatea efortuluiafa a depisi 40-60% din CV. In efortul maximal atinge 1500
mI-2300 ml la nesportivi iar la sportivi ajunge3a00 ml.

* Volumul inspirator de rezeiv(VIR) are mai mult o importga teoreti@ si reprezing
volumul de aer care mai poate fi inspiratéby duf o inspiraie de repaus VIR = 3000 ml
(60% din CV) la nesportivi. La sportivi scade suib4D% din CV pe risura ce crgte VT.

. Volumul expirator de rezer(VER) are tot importagi teoreti@ si reprezing volumul
de aer care poate fi expirat maxim, dupexpiraie de repaus VER = 800-1500 ml (25%
din CV) la nesportivi. La sportivi cste la 35-42% din CV, in fumie de gradul de
antrenament, mai ales la sportivii care pracsigortul cu toracele blocat.

Capacitatea vitalla nesportivi are valori de 3100-4600 ml (valoepdndente de greutate,
talie, sex) iar la atleajunge la 6500-7000 ml (Buw, St., 1997, Taylor, A.E., 1999). Valorile crescute
prin antrenament depind de tipul constdoal, volumul toracelusi musculatura acestuia. Gterea
capacistii vitale prin antrenament se exgicprin hipertrofia mechilor respiratori (mgchii
intercostali pentru respifia de tip toracigi diafragm pentru cea de tip abdomingilprin cresterea
elasticiatii elementelor toracopulmonare (Bota, C., 2002).

Sportivii antren@ in efortul de anduraa dispun de un sistem pulmonar performant cu
posibilitati crescute de aprovizionare cu oxigen necesaréugdar

Debitul respirator este volumul de aer deplasatrtrorele respirator in timp de un minut.
Determinarea sa se face direct spirometric saalseleaz facand produsul dintre volumul curegit
frecvena respiratorie.

Atat la nesportivi cati la sportivi debitul respirator de repausnane constant tasdifera
modul de olinere. La nesportivi debitul respirator de repasie e 6-8 I/min (500 ml x 16-18 resp/
min) si la sportivi este de 6-8 I/min (800 ml x 8-10 réam) (Apostol, 1., 1998).

Aspectul ventilator este cu atat mai economic, &use realizedizprin creterea amplitudinii
miscarilor respiratorii, deci a volumului curent. Dacse realizeaz prin craterea frecvefei
respiratorii, aspectul ventilator este neecononatouia cresterii nevoii de oxigen a musculaturii
respiratoriigi prin mixica (amestecul gazos) maitjpueficieng.

Debitul respirator voluntar maximal reprezinvolumul de aer expirat intr-un minut in cursul
unei ventilaii voluntare maximale (efectuate cu amplitudigiefrecvena respiratorie maxir).
Valorile se exprina in I/minsi se determia spirometric. La nesportivi are valori de 150-184ih iar
la sportivi poatesajungt la 200 I/min.

Factorii care influeteaz ventilaia voluntad maxima sunt fora musculaturii respiratorii,
compliana pulmonait si a cutii toracicesi rezistena opud de ciile respiratoriisi tesutul pulmonar.

Ventilatia voluntad maxima este un parametru care permite aprecierea glabaerformatei
pompei toraco-pulmonare, des utilizat in explorafeagionak pulmonali a sportivilor de
performanga.

Debitul respirator voluntar maximal permite apreese rezervelor respiratorii (ventilatorii).
Rezerva ventilatorie cgte datorii antrenamentului.

Rezerva respiratorie este de 50 I/min la nespogtivde 120-150 I/min la atie de talie
internaionak (Apostol, 1., 1998).
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Timpul ventilgiei voluntare maxime #soad durata necesarmealizrii ventilatiei voluntare
maxime.

Debitul respirator voluntar maxim este cu aproxin&0% mai mare decat debitul respirator
inregistrat n timpul efortului maximal la maratgthi Aceasta constituie evident un element de
sigurana pentru sportivi, oferindu-le o ventila suplimentat ce poate fi utilizat in condiii extreme.
Faptul cel mai important esté sistemul respirator nu este in mod normal factoelimai limitativ Tn
furnizarea de oxigenatre muchi in timpul metabolismului muscular aerob maximal

Pentru evaluarea#iti de sinatate generalavand in vedereadoti subiegii inclusi Tn studiu
ce desfsoara o activitate fizic inteng s-a realizat spirometria cu ajutorul aparatuluir&@2000
folosind sistemul de gestionare a datelor medidd@BASE.

F Medikro Spiro2000 v1 5
DiataBase Device Help

Spiro2000

Spirometry Saftware

Version 1.5

. Temp 0°C  Timer
Press 760 mm  Time 10:25:21
PHumidie | RA 22 M=te (2011 2nnGa
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Inregistrarea spiromettics-a ficut numai dup ce s-a verificat £ sportivii nu au mancat cu cel
puiin 30 de minute Tnhaintea Tnregisir si dupd ce s-a constataticu prezind infegii ale tractului
respirator. S-au monitorizat volumele, capaié si debitele respiratorii.

Inaintea efectirii testului propriu zis li s-a explicat subi#or procedura de lucru, insistandu-se
asupra importaei inspirului ampluwsi expirului cat mai rapid posibil. Pentru evitare&ediilor prin
folosirea spirometrului, am folosit filtre de uaifolosina si piese bucale.

S-au introdus datele sportivului in calculator, @lopre s-a efectuat procedura n sine. S-a evitat
aplecarea capului Tnainte, deoarece aggaxiiie ingusteax ciile aeriene superioare.

S-au monitorizat 14 parametri, dintre care ceiaail in studiul nostru au fost: CV (capacitatea
vitala) se nasoa# printr-un inspir lent maximal, ce urmeaanui expir maximal; VEMS (volumul
expirator maxim in prima secufhda unui expir fofat care urmedz unui inspir fotat); FVC
(capacitatea vitalfortata) reprezind volumul total de aer rezultat in urma unui expmdt maximal;
IRB (indicele de reactivitate breica, indicele Tiffneau) repreziatraportul dintre VEMSsi CVF,
exprimat procentual (VEMS/CVF x 100); Valoarea naliva VEMS este cuprifasintre 75si 80%
(in prima secunda unui expir fofat se expit 75-80% din volumul total de aer expirat); VC (volul
curent) este cantitatea de aer ce poate fi indpirapirat intr-o respirde normaé; FEV 1 (VEM la
2 secunde de la debutul expirului); FEV3 (VEM las&cunde de la debutul expirului); PEF (peak
expiratory flow - fluxul maxim de varf) -ainformgii despre céat de rapid poat# expire pacientul.
Este expresia fluxului de aer pridile aeriene mari. La tosportivii curba volum-timp a crescut
repedesi neted, platoul Tnhcadrandu-se in intervalul 3-dusele. VEMS, CVFKi CV sunt cuprigi
ntre 80si 120% din valorile de referia date. IRB este peste 80% din valoarea de refienlia.

Tabelul 5. Valori medii spirometrie, recoltate imh iulie

| Annatere | VvT | FR | vc| Fvc| FEvVl| FEv®| PEF| MEF75 MEF50 MEF25

| 1993 | o076 | 1423| 562 517 502 8968 1047 94 68 357

| 1094 | 101 | 1596| 464 444 436 72871 704 748 5p1 352

| 1995 || o097 | 1645 875/ 363 311 6825 1810 538 415 239

Tabelul 6. Valori medii spirometrie, recoltatelima iulie

| Annatere || MMEF I rvi | Fvee | PF || Mw | MWFR|  MwT |

. 1003 | 5,34 | 524 | o121 | 848 |14637 | 729 | 1315 |

. 1004 | 5,21 | 430 | 7967 | 638 | 10262 | 6369 | 1075 |

. 1995 | 2,50 | 256 | 7385 | 527 | 7462 | 7205 || 1159 |

Tabelul 7. Valori medii spirometrie, recoltatelima noiembrie

Annatere | VT FR || vc | Fvc| FEV1]| FEV®| PEF| MEF75 MEF50 MEF25
1993 070 |56 | 551|515 ||, oo 8939 | 1021 | | 699 | 3,77
1994 104 11430 555 |519 510 |12 | 88 (707 | O062 | 338
1995 101 ||1481 | 841 | 356 | oo lcaon |li70s |sgp | AL | 232
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Tabelul 8. Valori medii spirometrie, recoltatelima noiembrie

| Annatere | MMEF | Fvi || FIve | PIF || Mw | MwFR || MWT |
. 1093 | 539 | 518 || 9175 | 862 | 14701 | 7785 | 1386
. 1004 | 519 | 446 | 8071 | 654 | 10376 | 6497 | 1052 |
. 1005 | 250 | 256 | 7385 | 527 || 7462 | 7205 | 1159

B. Pulsoximetria

Cantitatea de oxigen, care poate fi ceédesuturilor se realizedzn fungie de, capacitatea de
oxigenaresi de saturia hemoglobinei cu oxigen.

Sestie a un gram de hemoglohirse poate combina cu 1,34 mj.@a urmare, 100 ml de
sange cu un cemut mediu de 15 g hemoglokirfHb) pot transporta sub fo&irde oxihemoglobi@
(HbO,) 20,2 ml Q. Aceasi cifra reprezini de fapt capacitatea de oxigenare a sangekexprimi
cantitatea maxithde oxigen care poate fi combidatu hemoglobina actiy depinzand de cantitatea
de hemoglobia si de factorii care modifit afinitatea hemoglobinei pentru oxigen. In efogpbrtiv
datoriti hemoconcentigei creste pan la 22 ml la 100 ml sénge.

Saturgia hemoglobinei din sangele periferic capilar ingex SaQ exprima raportul intre
cantitatea de oxihemogloliinsi capacitatea de oxigenare a sangelui, care poatedafi in
urmitoarea formul: SaQ = HbGOJ/(Hb + HbQ) x 100 , nisoa# raportul dintre hemoglobina
oxigenai si hemoglobina total (fungionak).

Valoarea Sa@in sangele arterial este de aproximativ 95-97%d@d00% din cauzguntarii
cu sange venossunt fiziologic) la un subiect cu Pa@e 70-100mmHg. Sderea Sa®sub 95% este
considerat semn de hipoxemie arteralinainte ca semnele clinicé& se instaleze. Semnele de
hipoxemie sevérapar la Sa@de 85%si la PaQ sub 60 mmHg (D, St., 1997). Tache, S., (1996) a
gasit valori de 97-98% in repausatiica, 1., (1999) a gsit valori de 96-97% in efort la o presiune
patiala a oxigenului in séangele arterial de 95-98 mmHg.

Presiunea pé@ala a oxigenului Tn séngele arterial sistemic (Ra€ste un indicator mai
sensibil al modifigrilor moderate de oxigemi nu este influetata de cantitatea de hemoglobin
existend, sau de capacitatea hemoglobinei de a lega oxigdipoxemia arterial pune diagnosticul
de insuficiema pulmonai care reprezitincapacitatea procesului respieapulmonare de a megne
la valori normale presiunile pgale ale gazelor respiratorii in sangele artensiesnic. Hipoxemia
arteriah se instaleazla PaQ sub 70 mmHgi nu este obligatorigi instalarea hipoxemiei tisulare.

Hipoxemia cu normocapnie nu scade BA® alveolesi nici PaCQ in sangele arterial. Tn
efortul cu o intensitate de 70% din W@ax se instaleazhiperpneea (csge PAQ) cu normocapnie
(PACQO; si PaCQ raman constante). in hiper-ventila crete PaQ pari la 120 mmHgsi PACO,,
PaCQ scad cand efortul are o intensitate mai mare & did VO, max.

PaQ nu scade in timpul efortului, ci se niee la o valoare constantle 95-98 mmHg. deci
si SaQramane constant in timpul efortului §Hlica, 1., 1999). La modifigrile de efort ale sportivilor
putem vorbi mai degrabde o incapacitate fugionak pulmonai, care reprezidtinaptitudinea fizia
de a #spunde la soliciri metabolice suplimentare pe care le redanata (activitatea fizig) din
cauza deficitului fungonal respirator. Deficitul funnal respirator repreziiatdiminuarea sau
perturbarea fungei respiratorie secundaunor modificri ale pemanilor sau ale atii toracice (lipsa
hipertrofiei musculare respiratogiisau a rdririi elasticitatii custii toracice) (Duu, St., 1997).

Pentru evaluarea®ti de sinatate general avand in vedereadoti subiegii inclusi Tn studiu
ce desfsoara o activitate fizic intens s-a realizat pulsoximetria cu ajutorul aparatudxyCard,
ECG cu Pulsoxymetru folosind sistemul de gestiomadatelor medicale INOBASE. Pulsoximetria s-
a facut in condii de repaus. Valorile gmute Sa@ se inscriu in intervalul 97-98% indicand
rezistena la apnesai hipoxie.
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Figura 7. OxyCard, ECG cu Pulsoxymetru, cyafe propriesi/sau controlat pe calculator

Tabelul 9. Valori medii al&aQ iulie si noiembrie

An natere Sa@% iulie SaQ% noiembrie
1993 97,85 97,85
1994 97,95 97,95
1995 97,7 97,7

Explorarea fungonak neuromusculdar a constat Tn electromiografie,

1.4.3. Evaluarea strii func tionale neuromusculare

goniometrig

dinamometriesi s-a ficut in luna iulie (testarea tmla) si in luna noiembrie (testarea fifal

dimineaa de la ora 8, dupun repaus de cel pa 12 ore de la ultimul antrenament. Datele retelta

Tn urma celor douevaluiri au fost centralizate intr-o biade date de tip excel.
Electromiografiasi goniometria membrului inferior s-au realizat Tadeul Laboratorului de
explofri functionale, de testare a capagitde efortsi de evaluare a dezvaiti fizice.
A. Electromiografia de suprgtaa fost realizat la nivelul gambei, dupurmatorul protocol: 20
sec repaus, 20 sec ridicare pe varfuri, 20 secapa@lzsec ridicare peilcai, 20 sec pauiz 20 sec
genuflexiuni, 20 sec paazinregistrandu-se potgalele minimesi maxime.

Tabelul 10. Valori medii indici electromiografielie, noiembrie

An nastere|| DT repaus 'i%ﬂ?s lr\/lei;:r)];rﬂs DT calca Mi;il?ar g Mgl:]éfe DT repaus t/(la%)gﬂqs 'rvéiggﬂs
| 1993 | 204825| 03745| 03195 16168 10255 1,042 39,417 ©,648,4885|
| 1994 | 19988 | 04235| 03955 13,368 11,0715 09785 39,9905 60/540,502 |
| 1995 | 20,4955| 0515 | 04325 12,711 1,218 1,0315 387285 ©,708,6815|

Tabelul 11. Valori medii indici electromiografielie, noiembrie

An DT |Maxim
nastere \varfuri |varfuri

Minim|| DT

varfuri|repaus

Maxim||Minim
repaus|repausge

DT Maxim
nuflexiunigenuflexiun

Minim

genuflexiun

DT ||Maxim|| Minim
repaus repaus| repaus

| 1993| 60,86) 1,392 1,349 59,38 0529 0,446

40,98

0,98

L16

50,483

| 0,6705

| 1994//61,082 1,5575 1,48 59,66 0,5

08 0,561

41,31

1,08

1,07 4 |BB5873 0,5435

| 1995| 58,94 1,5225 1,743 59,65 07

16 0,694

41,24

1,27

132 8|f7265 084

Inregistéirile electromiografice ne a#atca efortul fizic suginut determii cresterea masei
musculare la nivelul gambei, in cong¢adirect cu potemialul electric de contrae, timpul necesar
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contragiei, respectiv relaxii musculare. Dintre inregigirile efectuate, proba de stat p&lcéai
prezint indicii cei mai slabi.
B. Goniometria membrului inferior s-adut conform formularului tip

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....ccvcviiiiiiiieieierecie e

NUMELE..........oiiii, PRENUMELE....................... CNP....cooevvveeeev . SEX MIF
Data naterii: Zi .....ccccccvvvveeeeeennnnnn. [UNAL. e AN e
Domiciliul legal: Judeul............cooeveeeen. Localitatea........cceeeceeeeeeeeeeeiee e Mediul/R
] | S PTPSP N,
Sportul ... Proba (postul).......... Club..oii,
GONIOMETRIE
MEMBRUL INFERIOR
DREPT STANG
SOLD GENUNCHI GLEZNA si PICIOR SOLD GENUNCHI GLEZNA sileIOR
. Flexie . Flexie
Flexie 90-120 Flexie | 160 | dorsala | °2° Flexie | 90.120 | Flexie | 160| dorsala | 92°
Flexie Flexie
Extensie 30 plantara 0-45 Extensie 30 plantara 0-45
Abductie Abductie
Adductie 60-70 Adductie | 80770
Rotatie )
. 35 Rotatie
interna interna 35
Rotatie -
Rotatie
externa 15 externa 15

Intocmit de,

Tabelul 12. Valori medii indici goniometrici iuli@piembrie

Sold drept| Sold stAng| Sold drept| Sold stdng| Genunchidrept| Genunchi stang
An ngtere . . - . . .
’ flexie flexie extensie extensie flexie flexie
1993 115 115 29,6 29,6 158 158
1994 113,4 113,4 28,8 28,8 158,6 158,4
1995 111,6 111,6 29,2 29,2 157,4 158,2

Indicii goniometrici ai membrului inferior se sitam la limita superioar a valorilor
fiziologice.

C. Dinamometria s-a realizat cu dinamometrele 3pets in cadrul Centrului de Cercetare
pentru Performati Umara din Facultatea de EdutaFizici si Sport. Am determinat: fea flexorilor
mainii, fona scapulat, forta lombad.

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....ccvcviviiiiiieieieie e s

NUMELE.............oo PRENUMELE....................... CNP............
24
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Data naterii: Zi .....cccccevvvvveeeeeennnnn. luna

..................................................... AN e
Domiciliul legal: Judeul............ccooveeeen. Localitatea........cceeeceeeeeeeeeeeiee e Mediul/R
) TP PPPT SRR N e
Sportul ... Proba (postul).......... Club..oii,
DINAMOMETRIE
INDICELE DE FORTA SEGMENTARA INDICE GLOBAL DE FORTA
FORTA FORTA FORTA [((F1+F2+F3+F4)/4)/G=IFIG| [(F1+F2+F3+F4)/4/MA=IF/MA

FLEXORILOR MAINI SCAPULARA LOMBARA
[(F1 dr + F1stg/2)]/Gx10Q (Fsc/G)x100 | (F lomb/G)x100

DREAPTA | STANGA

intocmit de,
Tabelul 13. Valori medii dinamometrie iulie
Fona Fona Indice globa
AN nastere flexori flexori Fora Fonra de fora Indice global de fa#
’ mana ména || scapulai ||lomba# FG IF/IMA
dreapi stang
| 1993 || 4525 | 42,90 3590 12273 0,90 || 098 |
| 1994 || 3000 | 3400 2624 10338  0,94] 1,03 |
| 1995 || 4360 | 4349 4033| 10687 098] 106 |
Tabelul 14. Valori medii dinamometrie noiembrie
Fo@a_ . Indice global|, .
AN nastere flexori || Fonta flexori|| Fona Fonra de fora Indice global de fai
’ mana ||mana stang| scapulat ||lomba# E/G IF/IMA
dreapi
| 1993 | 4550/ 4305 | 3593| 12343  091] 099 |
| 1994 | 4345/ 4239 | 37,02| 18240 0,94 ] 105 |
| 1995 | 4535/ 43,99 | 4131| 11244 098] 1,08 |

Indicele global de fa& s-a incadrat in intervalul 0.64-1.30 avand vaionedii 1 sau a fost
supraunitar datottvalorilor mari a forei lombare.

1.5. Efectuarea analizelor de laborator

Analizele de laborator s-au realizat Tn cadrul Lrabarului Clinic de Analize Medicale din
Spitalul Clinic Judgean de Urgeti ,Sf.Apostol Andrei” Gald.

S-a propussi s-a realizat hemoleucograma compldbiochimia sangelui prin metoda de
analiz automai si examenul complet de ugir(sumarsi sediment) prin metoda de analautomai.

Testarea iniala s-a ficut in luna iuliesi testarea findl in luna noiembrie, diming¢a de la ora
8, dug un repaus de cel po 12 ore de la ultimul antrenament. Datele retelia urma celor dau
evaluiri au fost centralizate intr-o bade date de tip excel.
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FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....ccociiviiiiiieieiere ettt

NUMELE........ccoooiiiien PRENUMELE....................... CNP...ooirieee Sex M/F
Data naterii: Zi .....cccccevvvvveeeeennnnnn. [UNAL. e AN s
Domiciliul legal: Judaul................uue..... Localitatea.........ccccceeeeeeeieiiiiiiieeeeeee Mediul U/R
R 1 PP PPPPPPPPPPP NI
Sportul ... Proba (postul).......... Club..oii,

BULETIN DE ANALIZE

1. Hemoleucograma complet

Analiza Rezultat Minim | Maxim Um
Leucocite(WBC) 4 8 10~ 3/ul
Hematii(RBC) 4,1 51 10~ 6/ul
Hemoglobina(HGB) 12,3 15,3 g/dl
Hematocrit(HCT) 35 47 %
Volum eritrocitar mediu (MCV) 80 96 fl
Hemoglobina eritrocitara medie (HEM) 28 33 pg
Concentratia eritrocitara medie in HGB (CHEM) 33 36 g/dl
Trombocite (PLT) 150 400 10~ 3/ul
Volum trombocitar mediu (MPV) 8.5 12.4 fL
Neutrofile (NE) 50 70 %
Eozinofile (EO) 1 4 %
Bazofile (BA) <0.15 %
Limfocite (LY) 25 40 %
Monocite (MO 2 8 %
VSH 1h 0 25 mm/h

2. Biochimie sange

Analiza Rezultat Minim | Maxim Um
Glicemie 75 115 mg/dl
Uree 15 45 mg/d|
Creatinina 0.0 1.3 mg/ dl
Calciu total 8.4 10.2 mg/d|
Calciu ionic 4.7 5.2 mg/dl
Proteine totale 6.4 8.3 g/dl
Transaminaza glutamic oxalacetica (TGO) 0 42 U/l
Transaminaza glutamic piruvica(TGP) 6 49 U/l
Acid uric 2.6 7.2 mg/d|
Colesterol 120 220 mg/dl
Trigliceride 0 149 mg/d|
Gama glutamil transpeptidaza (GGT) 9 64 U/l

3. Examen complet de urid (sumar + sediment)

Analiza Rezultat Minim | Maxim Um
Densitate 1.015 1.025

pH 4.8 7.4

Albumina negativ mg/dl
Glucoza normal mg/dl
Urobilinogen normal mg/d|
Bilirubina negativ mg/d|
Pigmenti hiliari negativ
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Corpi cetonici negativ mg/d|
Nitriti negativ
Leucocite negativ leuc/ul
Hematii negativ | hemat/ul
Celule epiteliale plate rare
Celule epiteliale rotunde negativ
Cilindri granulosi negativ
Cilindri hialini negativ
Mucus negativ
Elemente cristalizate negativ
intocmit de,
Tabelul 15. Valori medii hemoleucograma iulie
‘ An nastere H Leucocite H HematiH HemoglobiHa HematoH:rit VEH/I HEH/I QYE ‘
| 1093 || 736 | 494 | 1463 | 4370 87,75 2985 34,04
| 1094 || 728 | 500 1455 | 4418/ 8575 29,14 34,23
| 1995 || 647 || 492 | 1451 | 4718| 12295 4441 35,07
Tabelul 16. Valori medii hemoleucograma iulie
Volum
An nastere|| Trombocite  Plachetar ||Plachetocrit Neutrofile Limfoci% Monocite Eozinofile Bafile| VSH
mediu
| 1993 | 264,70 || 858 | 099 6470 2805 560 155 000 550
| 1994 | 25040 || 846 || 021 6255 3050 6,08 125 000 380
| 1995 | 251,95 || 874 || o020 6000 318 640 195 000 555
Tabelul 17. Valori medii biochimia sangelui iulie
An nastere || Glicemie| Uree|| Creatini ]actgl;ilu Clc?rl]?(':u Ptrcc))t;elige
| 1993 || 8745 3675 098] 917 377 768
| 1994 | 8400 3285 091| 913 58 754
| 1995 | 8085 2555 089| 894 389 713
Tabelul 18. Valori medii biochimia sangelui iulie
‘ An nastere H TGP H TGOH Acid uricH CoIesteroIH Trigliceride H GGT ‘
| 1993 || 2255 2260 539 | 146,47 || 8510 | 18,60 |
| 1994 || 2330 2325 488 | 142,25 || 7225 || 16,20 |
| 1995 || 1885 2080 4,70 || 133,35 || 56,90 || 1535 |
Tabelul 19. Valori medii hemoleucograma noiembrie
‘ An nastere H Leucocite H HematiH HemoglobiHa Hemato#rit VEH/I HEH/I QHUE ‘
| 1993 || 730 || 492 | 1348 | 4031 8390 3574 33,61
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| 1994 || 728 || 500 1458 | 4415 8600 29,19 34,19
| 1095 || 635 || 487 | 1450 | 47,18 86,07 4459 35,05
Tabelul 20. Valori medii hemoleucograma noiembrie
Volum
An nastere || Trombocite, plachetar ||Plachetocrit Neutrofile Limfoci% Monocite Eozinofjle Bafile |[VSH
mediu
| 1993 | 24599 | 853 || 099 | 6470 2805 560 155 000 505
| 1994 | 250,40 | 846 | 021 6255 3050 6,08 125 000 3,80
| 1995 | 25345 | 874 || o020 5955 3230 640 195 000 555
Tabelul 21. Valori medii biochimia sangelui noiemebr
An natere || Glicemie| Uree Creatini+a(iglt;ilu Cllgrlﬁ(l:u Ptr(())t';elige
| 1993 || 8725] 3675 o098| 917 377 76
| 1994 || 8400| 3285 o091| 913 58 75
| 1995 || 8085| 2555 o089| 898 389 71
Tabelul 22. Valori medii biochimia sangelui noiemabr
‘ An nastere H TGP H TGO H Acid uricH CoIesteroIH Trigliceride H GGT ‘
| 1993 || 2120 || 2190 | 539 | 14647 8510 || 18,60 |
| 1994 || 2270 || 2295 | 488 | 14225 7225 || 16,20 |
| 1995 || 1885 | 2080 | 470 13335] 56,90 || 15,35 |
Tabelul 23. Valori medii examen de urina iulie
An nastere Albumina Leucocite Sediment urinar
1993 Urme _fine_-4 Rare- 1 subiect  Celule epiteliale Cristale de oxdéatalciu — 2 subigic
subiecti
1994 Urme fine_-5 Rare- 3 subiect Celule epiteliale  Frecvente crigfal®xalat de calciu — 4 subiec
subiecti
1995 Urme fine_-3 Rare- subiect| Celule epiteliale Cristale de oxatatalciu — 2 subiec
subiecti
Tabelul 24. Valori medii examen de urina noiembrie
An nastere Albumina Leucocite  Sediment urinaf
1993 Urme fine- 1 subigic Celule epiteliale Cristale de oxalat de calciu subiect
1994 Urme fine- 3 subigic Celule epiteliale
1995 Urme fine- 2 subigic Celule epiteliale Cristale urat — 1 subiect

Hemoleucograma compfeta evidegiat Tn general valori in limitele normalului penttati
subiegii. Biochimia séngelui a evidgiat valori normale, trigliceridelgi colesterolul defsind limita
superioai pentru un singur subiect.

Examenul complet de udr(sumarsi sediment) a evideiat pentru 10% dintre subig@rezenta
cristalelor de oxalat de calciu, 10% prezinirme fine albumif, sedimentul urinar fiind reprezentat
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de celule epiteliale plate.
1.6.Concluzii

Anamneza medicosporti\prin intrefari tintite a permis identificarea problemelor medidale
faza incipieng, urmarirea evoluiei organismului fga de efortul sportivsi depistarea simptomelor
starii de supraantrenament. La sportivii inglin studiu nu am identificat nici una din sitiie
mertionate, atat la anamnezatiala catsi la cea periodig. Taoti sportivii inclusi in studiu au fost
diagnosticd clinic sanatosi In urma examenului obiectiv.

Electrocardiograma de repaus ne iadwodificari minore datorate efortului sportiv gimit.
Frecvena cardiag in repaus s-a incadrat in valorile normale admés®.M.S. Bradicardia de repaus
s-a inregistrat la atiie cu valoare sporti¥ cea mai mare.

Valorile tensiunii arteriale inregistrate s-au ke in limite normale la tosportivii inclusi Tn
studiu.

In spirometriasi pulsoximetria de repaus valorile tolute sunt comparabile cu valorile
standard estimate.

Inregisttirile electromiografice ne atatca efortul fizic suginut determiid cresterea masei
musculare la nivelul gambei, in congdadirect cu potemialul electric de contrae, timpul necesar
contragiei, respectiv relaxii musculare. Indicii goniometrici ai membruluiférior s-au situat la
limita superioat a valorilor fiziololgici. Coeficientul fungonal de mobilitate CFM = 100% in
articulgie pentru majoritatea subiectilor, neinregistrasduin antecedente accidente ce ar fi putut
duce la s@derea mobilitii articulare. Se remaficvalori mai sézute ale indicelui global de f@r
pentru dinamometrie, recuperat ferprin forta lombad si valori ale indicilor electromiografici mai
scazute pentru Tnregistrarea p@aai.

Hemoleucograma completa evidefiat in general valori in limitele normalului penttoi
subiegii. Biochimia séngelui a evidgiat valori normale, trigliceridelgi colesterolul defsind limita
superioai pentru un singur subiect.

Examenul complet de ugin(sumarsi sediment) a evidemt pentru 10% dintre subigc
prezenta cristalelor de oxalat de calciu, 10% pt&ziurme fine albumif, sedimentul urinar fiind
reprezentat de celule epiteliale plate.

Sportivii inclusi Tn studiul nostru au o stare kude gnatate, fiind ap pentru desfsurarea
efortului sportiv.

CAPITOLUL 2

MASURAREA PARAMETRILOR ANTROPOMETRICI, FUNC TIONALI Sl Al
CAPACIT ATII DE EFORT IN DINAMIC A

Biotipul constituional favorabil probei (sportului) numigi modelul biologic al probei
(sportului) are 6 componente: genetica, stare aétate, morfologig, fungionakli, neuropsihig,
biochimici. Se oltine dug antrenamengtiintific dirijat cu o durai de 4-6 ani.

Seletia medicosporti& are trei niveluri temporale: selex primag (initiala) 8-10 ani n
aletism; selegga secundadr12-16 ani in atletisrgi are ca obiectiv aimerea micromodelului biologic
al performerului prob (sport) dup 4-5 ani de antrenamestiintific dirijat; selecia tetiara (finala)
are ca obiectiv dinerea modelului biologic al campionului.

Selegia Tn atletism (Digan, 1., 2002)

Probele de sprint se caracterize@zin miscari ciclice, cu efort de intensitate maxiraadau
foarte maresi durat scurti (de la 10 secunde la 42-52 secunde). Probeleasa@robe alactacide.
Modelul biologic al performerului la selge secundar. stare de ®atate foarte bufy talie inalki si
greutate mig cu masa activburi; membre inferioare lungi, cu cenidombad puternic.

Probele de @ituri. Solicita un efort anaerob alactacid caracterizat prigcini aciclice de
foarte scuit durati, precedat de alegarea de elan. Alergarea de elate plura cateva secunde in
inaltime (5-6 secunde), 10-12 secunde la celeladt@us. Sariturile implica eforturi de fota
exploziva cu solicitarea dominat neuropsifig musculai de scu@ durati, dar de mare intensitate.
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Modelul biologic al performerului la selga secundar sinatate bu#; talie foarte Tnalt si membre
inferioare lungi; fora lomba# si detenta foarte bune.

Probele de semifond. Alergle de 800 msi 1500 m (semifond) nu dégesc 1'30" - 1'40",
granita de la care din punct de vedere metabolic incéppredomine efortul aerob. Solicitarea
cardiovascular in timpul efortului este foarte mare: FC peste B@in, TA max. peste 200 mmHg
si TA min. sazuti. Ventilgie pulmonad 60-70 I/min. — 80-100 I/min. cu FR 30 resp./minodélul
biologic al performerului la selga secunddr (14-16 ani ): 8natate bud; talie Tnalt sau medie la
limita superioat; greutate corporalcu 8-10 kg sub nuinul de cm. peste 100 ai taliei, masa activ
80-90%, tesut adipos 9-11%; membre inferioare lungi, truakcipropotional mai scurt (indicele
Adrian lonescu +1- -3); puterea aeidiun si foarte bui; puterea anaerabjoarte bua.

Probele de fond. Alergile de 3000 m, 5000 m, 10000 m au o domiaa®rofa ce poate &
ajung pari la 95-99%. Solicitarea cardiovasculain timpul efortului FC 140-150 b/min. TA max.
140-160 mmHg, TA min. 60-80 mmHg. Modelul biologat performerului la seléi@a secundar
(14-16 ani): snatate bu#; talie medie; greutatea cu 10-12 kg sub amwinde cm peste 100 ai taliei;
indicele Adrian lonescu +1; toraceletrenul inferior mai ptin dezvoltat; puterea aerdloarte bu#.

2.1. Evaluarea dezvolirii fizice prin antropometrie

Evaluarea dezvditii fizice prin antropometrie (somatometrie) s-aaligat in cadrul
Laboratorului de expldri functionale, de testare a capagitde efortsi de evaluare a dezvaiti
fizice.

Examenul antropometric (somatometric) saauf in luna iulie (testarea tmla) si in luna
noiembrie (testarea fingl folosind formularul tip (§a biometri@), dimineaa de la ora 8, dupun
repaus de cel pm 12 ore de la ultimul antrenament. Datele ret¢elia urma celor dauevaliuari au
fost centralizate Tntr-o bazle date de tip excel.

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....ccociiviiieieieeeie et

NUMELE............ooiiiiiiieeenn PRENUMELE....................... CNP.....ccooovvveir v . SEX M/F
Data naterii: Zi .....cccccevvvvveeeeennnnnn. [UNAL. e AN e
Domiciliul legal: Judeul............cooeveeeen. Localitatea........cceeeceeeeeeeeeeeeee e Mediul/R
1 PR PPUPPPPPPPPP NI
Sportul ... Proba (postul).......... Club...oii,

FISA BIOMETRIC A

TALIA (T) BUSTUL INDICELE ADRIAN INDICELE AMAR ANVERGURA LUNGIMEA MEMBRELOR
IONESCU Bustul- Bustul/Talie
Talia/2
SUPERIOARE INFERIOARE
DR STG DR STG
DIAMETRUL DIAMETRUL DIAMETRELE
BIACROMIAL BITROHANTERIAN TORACICE
TRANSVERS ANTEROPOSTERIOR

INSPIR PROFUND

EXPIR PROFUND

INSPIR PROFUND EXPIR PRID

30




PERIMETRUL TORACIC (PT) ELASTICITATEA| INDICELE PERIMETRUL ABDOMINAL
TORACELUI (ET) | ERISSMAN
ET=PTi-PTe (PT-T)2
REPAUS | INSPIR PROFUND]__EXPIR PROFUN]]

INSPIR PROFUND EXPIR PROFUND

PERIMETRELE MUSCULARE ALE MEMBRELOR SUPERIOARE
BRAT ANTEBRAT

DREPT STANG DREPT STANG

CONTR RELAX | ELAST | CONTR RELAX ELAST | CONTR RELAX ELAST| CONTR RLAX ELAST
PERIMETRELE MUSCULARE ALE MEMBRELOR INFERIOARE
COAPSA GAMBA

DREPT STANG DREPT STANG

CONTR RELAX | ELAST | CONTR RELAX ELAST [ CONTR RELAX ELAST| CONTR RLAX | ELAST

GREUTATEA CORPORALA (G)

COMPOZITIA CORPORALA

Greutatea corporal optima = Masa slal optima + Tesut adipos optim

Tesut adipos % = (PI1 +PI 2+ PI 3 +PI 4+PI| 5) ¥50+5.8 +Suprafa corporala (m?), [Pl] = mm

Tesut adipos (Kg)= G x Tesut adipos %

Masa slab = G — Tesut adipos (Kg)

Masa slab optima = G x 89%

Tesut adipos optim = Masa slaba x 11%

PI1 =1/3 sup. a tricepsPl 2 = subscapular] PI3 = flanc
brahial

Pl 4 = abdominal Pl= 1/3 sup 4
coapsei , ant

Intocmit de,

Tabelul 25. Valori medii indici antropometrici lie

Indice Indice
An nastere Talie Bust Adrian A Anvergura
’ mar
lonescu
1993 181,60 94,95 4,15 0,52 181,05
1994 174,98 91,85 4,36 0,52 174,33
1995 175,33 91,90 4,24 0,52 174,63
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Tabelul 26. Valori medii indici antropometrici i@onbrie

Indice Indice
An nastere Talie Bust Adrian Anvergura
’ Amar
lonescu
1993 181,79 95,05 4,16 0,52 181,28
1994 175,45 91,90 4,18 0,52 174,63
1995 175,53 91,90 4,14 0,52 174,74

Tabelul 27. Valori medii indici antropometrici ial

Lungimea | Lungimea | Lungimea Lungimea
membrului | membrului [ membrului [ membrului Diametrul Diametrul
An nastere . . . . . . . . . .
; superior superior inferior inferior biacromial bitrohanterioan
drept stang drept stang
1993 77,08 76,83 92,20 92,45 40,79 31,21
1994 75,40 75,35 89,38 89,78 39,73 30,30
1995 75,68 75,48 89,85 89,90 38,68 29,85
Tabelul 28. Valori medii indici antropometrici i@onbrie
Lungimea Lungimea Lungimea | Lungimea
membrului membrului membrului [ membrului Diametrul Diametrul
An nastere . . . . . . . . . .
; superior superior inferior inferior biacromial | bitrohanterioan
drept stang drept stang
1993 77,13 76,92 92,32 92,58 40,83 31,33
1994 75,48 75,43 89,40 89,79 39,74 30,24
1995 75,58 75,38 89,85 89,90 38,68 29,85
Tabelul 29. Valori medii indici antropometrici ial
. . Diametrul | Diametrul
Dggiiu' Dg:\;iar:ul toracic toracic Perimetrul Perimetrul | Perimetrul
An t : : antero- antero- imetru toracic in toracic in Elasticitatea Indice
ransvers | transvers ; ; toracic n T ; ;
nastere P A ; posterior posterior inspir expir toracelui ERISSMAN
mré?sﬁg ": ;Xﬂ'dr n inspir n expir repaus profund profund
protu protu profund profund
1993 31,05 27,85 20,95 18,25 84,15 89,08 82,88 6,20 -0,67
1994 29,30 25,85 20,60 18,45 80,15 85,30 78,40 6,90 -0,73
1995 28,65 25,70 20,35 17,45 77,83 83,05 76,30 6,75 -0,98
Tabelul 30. Valori medii indici antropometrici i@onbrie
Di . Diametrul | Diametrul
iametrul Diametrul . . . .
toracic toracic toracic toracic Perimetrul Perimetrul | Perimetrul
An - antero- antero- . toracic in toracic in | Elasticitatea Indice
nastere transvers in | - transvers posterior | posterior toracic in inspir expir toracelui ERISSMAN
Inspir In expir n inspir Tn expir repaus rofund rofund
profund profund P p P P
profund profund
1993 31,05 27,95 20,95 18,32 84,32 89,24 83,21 6,03 -0,66
1994 29,38 25,86 20,62 18,38 80,19 85,33 78,31 7,02 -0,75
1995 28,65 25,70 20,35 17,45 77,83 83,05 76,30 6,75 -0,99
Tabelul 31. Valori medii indici antropometrici lie
Perimetrul Perimetrul . . . ) . .
; ) Perimetrul Perimetrul Perimetrul Perimetrul Perimetrul Perimetrul
An nastere anF’m"?a' a?dom"ﬁa' brat drept in brat drept brat drept brat stang in braf stang braf stang
N INSpir In expir contractie n relaxare elasticitate contractie n relaxare elasticitate
profund profund
1993 80,00 80,56 29,55 27,47 2,17 29,23 26,55 2,19
1994 74,53 76,53 27,85 25,29 2,12 27,42 25,14 2,19
1995 73,56 74,85 26,41 24,56 1,84 26,00 24,44 1,85
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Tabelul 32.

Valori medii indici antropometrici ieonbrie

Perime_trul Perime_trul Perimetrul perimetrul | Perimetrul Perime:trul Perimetrul _

An nastere an.Om"?a' algdomlnal bra;Adrept brat drept brat drept bratAstang braf stéang Fienmetru[ t_)rat
In INSpir In expir n- in relaxare | elasticitate n- n relaxare stang elasticitate
profund profund contractie contractie

1993 80,00 80,87 29,55 27,47 2,18 29,55 26,70 2,29
1994 74,53 76,50 27,85 25,29 2,11 27,32 25,13 2,11
1995 73,56 74,85 26,41 24,56 1,84 26,00 24,44 1,85
Tabelul 33. Valori medii indici antropometrici ial
Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
antebrat antebrat antebrat antebrat antebrat antebrat
An nastere A A Ao x Ao x -
g dreptin drept in drept stang n stang n sténg
contratie relaxare | elasticitate | contratie relaxare | elasticitate
1993 27,58 25,86 1,17 26,39 25,67 1,04
1994 26,17 24,77 1,03 25,90 24,30 0,93
1995 24,50 23,78 0,73 24,06 23,19 0,91
Tabelul 34. Valori medii indici antropometrici ieonbrie
Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
antebrat antebrat antebrat antebrat antebrat antebrat
An nastere A - Ao A s N
drept in drept in drept sténg in sténg in sténg
contratie relaxare | elasticitate contratie relaxare | elasticitate
1993 27,73 25,92 1,18 26,50 25,67 1,04
1994 26,15 24,79 1,03 25,82 24,30 0,93
1995 24,50 23,78 0,73 24,06 23,19 0,91
Tabelul 35. Valori medii indici antropometrici ial
Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
coapsa coapsa coapsa coapsa coapsa coapsa
An nastere < < < POV PSRN Al
’ dreptd in | dreptain drepta stanga in | stangain stanga
contractie | relaxare | elasticitate | contractie | relaxare | elasticitate
1993 52,69 52,20 0,92 53,38 51,95 0,82
1994 53,15 50,50 0,96 52,20 51,81 0,79
1995 49,71 49,25 0,76 48,21 47,44 0,88
Tabelul 36. Valori medii indici antropometrici ieonbrie
Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
coapsa coapsa coapsa coapsa coapsa coapsa
An nastere N N - A oo A oo UL
g dreptain | dreptain drepta stdnga in | stangain stanga
contractie | relaxare | elasticitate | contractie | relaxare | elasticitate
1993 52,80 52,20 0,92 53,38 51,95 0,75
1994 53,00 50,50 0,96 52,20 51,81 0,87
1995 49,71 49,25 0,76 48,21 47,44 0,88
Tabelul 37. Valori medii indici antropometrici ieli
Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
gamba gamba gamba gamba gamba gamba
An nastere < < - AU AU A s
; drepta in | dreptain drepta stdnga in | stangain stanga
contractie | relaxare | elasticitate | contractie | relaxare | elasticitate
1993 38,17 37,13 0,81 38,50 37,18 0,66
1994 37,32 36,43 0,58 37,65 36,56 0,75
1995 37,25 36,58 0,50 35,97 35,50 0,39
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Tabelul 38. Valori medii indici antropometrici resnbrie

Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul | Perimetrul
gamba gamba gamba gamba gamba gamba
An nastere N < - SN AN A s
g drepta in | dreptain drepta stdnga in | stangain stanga
contractie | relaxare | elasticitate | contractie | relaxare | elasticitate
1993 38,25 37,13 0,81 38,64 37,27 0,63
1994 37,29 36,43 0,58 37,61 36,53 0,76
1995 37,25 36,58 0,50 35,97 35,50 0,39
Tabelul 39. Valori medii indici antropometrici ieli
Tesut Tesut -
An nastere Greutate Gregtate Tesut adipos |Masa slabp Masa slaba adipos Supraf &
optima |adipos % K optima X corporal
g optim
1993 68,20 67,38 8,80 9,07 62,14 60,24 6,72 1,84
1994 63,78 62,99 8,52 5,44 58,24 56,80 6,22 1,77
1995 60,95 60,26 8,02 4,94 56,01 54,29 5,96 1,71
Tabelul 40. Valori medii indici antropometrici resnbrie
Tesut Tesut Tesut .
An nastere Greutate Gregtate adipos|| adipos |Masa slaba 'V'as"’? slaba adipos Supraf &
optima optima X corporaf
% kg optim
| 1993 | 6845 | 6748] 875 903 6224 60,18|| 6,77 1,85 |
| 1994 | 6398 | 6312] 85| 534 5864 56,80|| 6,22| 1,78 |
| 1995 | 6095 | e026| 8| 494 5601 54,29 || 5,6 17 |

Datele antropometrice ne-au servit pentru apregierai corect si mai obiectiv a diferitelor
aspecte ale dezvatti fizice. Am apreciat: dimensiuni longitudinalestatura, bustul, lungimea
membrelor superioaresi inferioare; dimensiuni transversale: diametruladoomial, diametrul
transversal al toracelui, diametrul bitrohanterignanvergura; dimensiuni circulare: perimetrul
toracelui, brgelor, antebrgelor, coapselorsi gambelor; dimensiuni sagitale: diametrul toracic
anteroposterior; dimensiuni ale masei somaticeufgteasi compoztia corporad).

Media Triltimii Tn cadrul lotului este de 177 cm, bustul rgmetand 52.01% din sta#ur
Anvergura in lotul nostru este egjatu statura, cu vamni@ de 1-2 cm. Din compararea ciffica
diametrului biacromial cu cel bitrohanterian seeslss alura atleti& (torace larg, bazin ingust). Am
Tnregistratsi perimetrul toracic in dinami¢ in inspir profundsi expir prelungit, elasticitatea toragic
Tncadrandu-se in intervalul (6-12).

Se obser¥ in lotul nostru un indice Erissman cu valori negat(0;-1) ceea ce ne indiénc
faptul & toracele nu este suficient dezvoltat. Indicele i&urlonescu este cuprins in intervalul
(3.5-6.25) iar indicele Amar este cuprins in ingdwv (0.52-0.536). Am efectuaii perimetrele
musculare, interpretarea datelor facand-o prinmesta valorilor absolute gambalecoapsele fiind
bine dezvoltate. Elasticitatea se incadidazntervalul (0.5-3).

S-au nmasurat dimensiunile plicilosi s-a determinat compam@ corporai, toate datele fiind
centralizate. Am ojinut o greutate optimmedie de 64.75 kg fade 63.31 kg media greitit reale.
Tesutul adipos % se incadrédn intervalul (6.7%- 10.17%). Masa siabptima se Tncadredzin
intervalul (43.61-72.09) fa de masa slalreak care se incadreain intervalul (44.5-73.8).
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2.2.Evaluarea strii func tionale cardiovasculare
2.2.1. Evaluarea sirii func tionale cardiovasculare in repaus

Testarea iniala s-a ficut in luna iuliesi testarea findl in luna noiembrie, diminga de la ora
8, dup un repaus de cel pn 12 ore de la ultimul antrenament. Datele ret¢elia urma celor dau
evaluiri au fost centralizate intr-o bade date de tip excel.

Evaluarea #rii functionale a aparatului cardiovascular steut in repaus (ddpl0 minute de
clinostatism)si a constat in recoltarea datelor privind fregeecardiag, tensiunea arterialsi
electrocardiograma (descril capitolul 1.4.1.).

Tabelul 41. Valorile medii ale principalilor paragtri electrocardiografici recoltati in iulie

FC P- DIl PQ QRS R ST (s/
An nastere (b/min) (mV) (ms) (ms) Q-V5(mV) || -V5(mV) S-V5(mV) S) T (mV) QT (ms)
S
1993 69.85 0,16 155,5 92,1 0,13 2,09 0,43 -0.07 0,58 394,8
1994 72.85 0,15 150,9 90,7 0,11 2,08 0,57 S-0.09 0,62 393,6
1995 71.3 0,17 145,7 85.7 0,14 2,3 0.50 S-0.10 0.70 379,59

Tabelul 42. Valorile medii ale principalilor paraetri electrocardiografici recoltati imoiembrie

FC P- DIl Q R S-
An nastere bmin) | (mVv) PQ (ms)|| QRS (mEQVS(mV) -V5)(mV V5(mV) ST (s/S)| T (mV)| QT (ms)
S
1993 66,53 0,21 156,11 91,79 0,13 1,89 0,43 0.10 0,66 || 394,74
S
1994 69,55 0,15 151,70 91,00 0,06 2,09 0,50 0,09 0,59 || 395,60
S
1995 71.29 0,18 144,86 86,00 0,14 2,34 0,52 0.08 0,70 || 379,23
Tabelul 43. Valori medii ale tensiunii arterialdig
An nastere TA sistoloca repaus TA diastolica de repaus
1993 120,1 65,4
1994 118,3 68,5
1995 115,8 69,9
Tabelul 44. Valori medii ale tensiunii arteriale irmbrie
An nastere TA sistoloca repaus TA diastolica de repaus
1993 117.6 64
1994 116.33 66
1995 115,8 69,9
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2.2.2. Evaluarea sirii func tionale cardiovasculare in efort standard (Astrand-Rhming)

Frecvena cardiag in efort standard la o intensitate similau cea din competi in probele
de fondsi mare fond, constituie un indicator goes al eficaciitii cardiace in eforgi ea scade pe
masura instalrii starii de antrenament (Bota, C., 2000). Semnifecaacestei adafii o constituie
amelioarara poteialului aerob, imbuiitatirea eficacidtii activitatii inimii precumsi a rezisterei la
oboseal a inimii antrenate. Solictile organismului Tn eforturile cu cegg medii aerobe (2-3
W/kgc) sunt cele din probele de fogidnare fond.

Dupa 6 luni de antrenament aerob, subiesupui unui efort standard de 2-3 W/kgc au
prezentat frecvar cardiace in efort cu 20-40 b/min mai mici deaatécluni tnainte (Willmore,
Costill 1998).

Astrand, Rodahl (1983) auigt valori medii ale frecveami cardiace de efort de 175-185 b/min
la nesportivisi de 155-165 b/min la atjie fondisti si la ciclisti. Georgescu, M., (1989) agt valori
medii ale frecvetei cardiace de efort la nesportivi de 170-180 b/ghide 150-160 b/min la atfie
Dragan, I., (1994) agsit valori medii ale frecvgri cardiace de efort la atliiede 150-160 b/mini la
atletele de 145-150 b/min. Apostol, 1., (1998)aaigvalori medii ale frecvgri cardiace de efort la
nesportivi de 175-185 b/min, iar la atlde 140-150 b/min.

Dragan, I., (1994) aayit la atlei valori medii ale tensiunii arteriale maxime, fio maximal
de 240-250 mmHg, iar Israel, S., (1988)asigvalori la un ciclist de 290 mmHg. Valorile tamsii
arteriale minime n efort scad cu 10-15 mmHg. Diacefort tensiunea arteriaminima creste cu mai
mult de 15 mmHg valoarea este considepattologi@. Tensiunea arterialdifereniala nu trebuie %
fie mai mic de 30 mmHg.

Weineck, Y., (1993) aagit valori tensionale medii de 120/70 mmHg in repgwde 220/80
mmHg in efort. Astrand et al. (1992) a@isg valori medii ale tensiunii arteriale de 125-18B75
mmHg n repausi in efort moderat de 160-170/65-70 mmHg latatkentrenamentul afecteazpuin
valorile tensionale. La subigicale ciror valori tensionale sunt la linditsau anormal crescute,
antrenamentul aerob deterdaiacideri cu aproximativ 10 mmHg. pentru TA mak.cu 8 mmHg.
pentru TA min. in repaus. Deci in acest caz antnemdul aerob produce o normalizare a tensiunii
arteriale in repaus (Bota, C., 2002).

Variatia valorilor tensionale in efort aerob trebuieexprime cele trei aspecte principale ale
calitatii de reglare: economie fufionali (valori moderate in efort fa de neantreng, armonie
fungionali (valori concordante cu frecviencardiag) si labilitate fungionak (revenire rapid dup
efort). Tensiunea arteriaimaximi in efort de intensitate constan-3 W/kgc) crgte cu 30 mmHg
pari la 80 mmHg ajungand la valori de 160-170 mmHgsitemea arterial minima scade cu 10-15
mmHg, iar tensiunea arterdaldifereniala creste, semnificand o buinfungionare a aparatului
cardiovascular la efort (Bgan, 1., 1994). Antrenamentul aerob nu detedgmimodificari
spectaculoase ale tensiunii arteriale nici in repaaici in efort (Apostol, I., 1998).

Testarea iniala s-a ficut in luna iuliesi testarea findl in luna noiembrie, diming¢a de la ora
8, dug un repaus de cel po 12 ore de la ultimul antrenament. Datele retelia urma celor dau
evaluiri au fost centralizate intr-o bade date de tip excel.

Evaluarea grii functionale a aparatului cardiovascular saaut in efort standard (proba
Astrand-Ryhming)si postefort timp de 5 minute a constat in recoliadatelor privind frecvaa
cardia@ si tensiunea arterial

Tabelul 45. Valori medii frecvehcardiaci si tensiune arteriat de efort iulie

Frecveni cardia@ | Tensiunea arterial| Tensiunea arterial
An nastere . L
’ de efort maxini de efort minima de efort
1993 119,17 149,06 73,61
1994 127,70 145,10 71,55
1995 126,80 141,15 70,67
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Tabelul 46. Valori medii frecvehcardiaci si tensiune arteriat de efort noiembrie

Frecveni cardia@ | Tensiunea arterial| Tensiunea arterial
An nastere . L
’ de efort maxini de efort minima de efort
1993 118,67 146,61 73,31
1994 128,51 145,31 72,65
1995 126,85 142,21 71,10

Tabelul 47. Valori medii tensiune artergbostefort iulie

An nastere TA repaus TA min 1 TA min3 TA min5
1993 120/65 148/85 138/70 120/65
1994 118/68 145/90 141/73 118/68
1995 115/69 149/82 142/73 115/69

Tabelul 48. Valori medii tensiune artedgbostefort noiembrie

An nastere TA repaus TAmin 1 TA min3 TA min5
1993 119/63 147/82 138/70 119/65
1994 118/67 142/85 140/72 118/67
1995 115/64 149/81 138/70 115/64

2.2.3. Evaluarea girii func tionale prin probe de reglare cardiovasculai

Probele de reglare cardiovascdlarau ficut n luna iulie (testarea trala) si in luna noiembrie
(testarea final folosind formulare tip, diminga de la ora 8, dupun repaus de cel pn 12 ore de la
ultimul antrenament. Datele recoltate Tn urma cdimi evaldiri au fost centralizate intr-o baze
date de tip excel.

Determinarea frecveai cardiace impredncu tensiunea arterialin diferite ipostaze ale
organismului (repaus, ortostatism, efort de inteweski duraé mica, revenire), constituie un criteriu
valoros de apreciere a cafit reglarii aparatului cardiovascular détee sistemul nervog cu aceasta,
a strii functionale a ntregului organism. Acest aspect estendee valoare practicin dirijarea
stiintifica a antrenamentului sportiv, deoarece pune la digpatat semnele adapi catsi cele ale
suprasolicirii (oboselii).

Calitatea regirii se evalueazprin probele fungonale cardiovasculare.

Introducerea acestor probe ca indicatori diracstrii functionalesi indireci ai capaciitii de
efort se bazeaze urnitoarele premise:

» aparatul cardiovascular indeplgte un rol important in efortul sportiv prin aproxzaarea

tesuturilor cu substad energogene (oxiggnsubstage nutritive);

* acest aparat are o mare abilitate fiorahk, reagionand rapid la soliciti mici,
constituind un instrument de mare sensibilitafénd in acelai timp usor de investigat;

» exist o corelaie intre evoltia valorilor consumului de oxigen (indicatorul ngogit al
capaciitii aerobe de efort a organismului) ale frecverei cardiace de-a lungul unor
trepte de efort submaximal, cu posibilitatea debeim indirecte a consumului de oxigen;

» valorile frecvenei cardiacsi cele tensionale se modifién paralel cu crgerea intensitii
efortului;

» valorile frecvemei cardiacesi ale tensiunii arteriale sunt cu atat maizade, la aceaa
treapt de efort, cu cat capacitatea de efort este mag;mar

* revenirea dup efort a valorilor frecveei cardiacesi ale celor tensionale la nivelul celor
din repaus se face cu atat mai repede cu cat ¢afgacde efort este mai cresgut

* reglarea fungei cardiovasculare este realizade cétre sistemul nervos, ca de altfel a
tuturor organelor, ceea ce inseancd o buri reglare a acestei futiiceste un indiciu al
bunei fungionari a sistemului nervog a intregului organism.
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In decursul timpului au fost propuse mai multe graole reglare cardiovasculare in efort, care
difera prin:

 tipul solicitarii (efort sportiv de diferite nivele de intensiathipertensiune intratoradic

schimbarea potei corpului etc.);

» elementul cardiovascular studiat (frecifecardiad, tensiune arteria) sausi unasi alta);

* momentul recofirii datelor (in timpul efortului, dupefort, sau in ambele sitiia

Deosebirile dintre toate aceste probe sunt n¢i@aéendad luam in considerare premizele
mesajului lor. Esaralul este studiul caltii reglarii cardiovasculare la solicitarea impus

Interpretarea lor se face in fuyiecde amploarea modifidlor, armonia acestor modifid
(concordara dintre pulssi T.A.), precumsi dupa timpul de revenire la valorile dinainte de ef@u
cat modificrile sunt mai micisi mai armonioasgi cu cat ele dispar mai repede, cu atat proba este
considerat mai bura.

Aceste probe sunt indicatori ai adaptorganismului la efort sportigi numai indirect ai
capaciiitii de efort, deoarece ele nu pun in evideatecat aspectele principale ale &egicum sunt:

* economia fungonali care apreciaz prgul fungional phktit de organism pentru efectuarea
unei activititi. Cu cat frecveta cardiaé si tensiunea arterial se modifi@ mai puin, pe
parcursul probei, cu atat este mai henonomia fungonal;

* armonia fungonak care aprecigzgradul de concordandintre elementele care indeplinesc
aceadt funaie (frecvena cardiag si tensiunea arteria). Gradul de discordah ca amploare
si sens ale frecveai cardiacei tensiunii arteriale sunt semnul de dizarmoniecfiomali;

» labilitatea fungonali care apreciaizcalitatea unei fung de a se adapta la o solicitasiede a
reveni la nivelul injial. Revenirea rapida valorilor frecvetei carrdiacesi tensiunii arteriale
este un semn de stare frinnali bura.

Probele de reglare cardiovascélaunt Proba Martinei Proba Ruffier.

A. Proba Martinet (prab de laborator) s-aa€ut in cadrul Laboratorului de expéor
functionale, de testare a capagitde efortsi de evaluare a dezvaéifti fizice.

Lucrarea ofetr suportul de dezbatere necesar specialistului dmethiul educgei fizice si
sportului, atat teoreticieni, cai practicieni, privind aspectele importante ale rggai de
performanga.

Importana teoretid si practica a studiului regdlrii functiei cardiovasculare rezdltdin faptul
ca, aceasta este realizate Gtre sistemul nervos, ca de altfel a tuturor orgameleea ce inseamoa
o bura reglare a acestei fugiiceste un indiciu al bunei fugionari a sistemului nervos a intregului
organism.

Probele de reglare cardiovascalaunt indicatori ai adajii organismului la eforgi numai
indirect ai capacitii de efort, perm@énd verificarea eficigei metodelor de antrenament folosite pe o
perioad dat (Dragan, |, 1994). Mobilitatea cresdutn proceselor nervoase superioare datorat
antrenamentului aerob deterrhicresterea caliitii reglarii cardiovasculare, semnificand sterea
adapfrii organismului la efort.

Proba Martinet permite aprecierea momeftgnecumsi urmarirea in timp a capaditii
functionale a aparatului cardiovascular fiind un mijldd, adesea folosit in dirijarea antrenamentului
sportiv (Georgescu, M.,1986).

Proba de reglare, propude Martinet, apreciazreagia cardiovascularla un efort standard,
nespecific, de cabinet, de rimtensitatesi scuré durat.

Proba Martinet studiaz starea fungonak a aparatului cardiovascular in repaus; calitatea
reglrii la dou tipuri de efort, primul, care deterndiscaderea debitului cardiac produka trecerea
din clinostatism in ortostatisgn al doilea, care determircresterea debitului cardiac produgrintr-
un efort de scuditdurat si intensitate mig; revenirea, in pogée clinostati@, imediat dup incetarea
efortului, poziie ce elimird adiunea fotei gravitationale asupra circuleei de ntoarcere, funia
aparatului cardiovascular, fiind reglatumai prin mecanisme induse de efort.

Reagia normak a unui sportiv, cu un grad bun de antrenamermirdaa Martinet, prezigtin
cele patru momente ale probei o evi@wa frecverei cardiacesi tensiunii arteriale conform datelor
din tabelul 49
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Tabelul 49. Evolga frecvenei cardiacesi tensiunii arteriale in proba Martinet
(Dragan, 1., 2002)

Clinostatism Ortostatism Efort standard Revenire
Frecvema + 50-70% din
cardia@ 60-90 b/min + 10-12 b/min | valoarea de 2-3 minute
repaus
Tensiunea - [100-140 mmHg | +10-15 mmHg +10-35mmHg 5 minute
arteriah maxima
Tensiunea

. . .| 60-90 mmHg + 5-10 mmHg - 10-20 mmHg 5 minute
arteriah minima

in fungie de valoarea indicelui Dorgo se poate aprecianiegasi cu ajutorul calificativelor
propuse de autor astfel: Foarte Bine (FB) = (-10Hpe (B) = (-5-0); Mediu (M) = (0-5);
Satisficator (S) = (5-10), Nesatidtator (NS) = valori mai mari de 10.

Revenirea frecvemi cardiace se face rapid (1-5 minut@) denoti un semn de stare
fungionali buri (labilitate fungionak burg).

Calitatea regirii cardiovasculare este cu atat mai #wu cat valorile frecvapi cardiacesi
ale tensiunii arteriale sunt maiagate pentru acegiareapt de efortsi revenirea la valorile de repaus
se face mai repede iar valorile indicelui Dorgatswegative (Digan, 1., 2002).

Proba de reglare cardiovascdlaune Tn evidefd cele trei aspecte ale régi cardiovasculare
si anume economie fugionak, armonie fungonak si labilitate fungionak (Georgescu, M., 1986),
indicand un grad mai bun de antrenament. Econonmgidnak apreciaz prgul fungional phtit de
organism pentru efectuarea unei aciivitCu cat frecveta cardiag si tensiunea arterialse modifié
mai pyin, pe parcursul probei, cu atat este maiabaoonomia fungonali. Armonia fungionak
apreciaZ gradul de concordandintre elementele care indeplinesc acehsigie (frecvena cardiag
si tensiunea arterid). Gradul de discordah ca amploarsi sens ale frecveai cardiacesi tensiunii
arteriale sunt semnul de dizarmonie fiimcak. Labilitatea fungonali apreciaz calitatea unei
fundii de a se adapta la o solicitagede a reveni la nivelul ifial. Revenirea rapida valorilor
frecvenei carrdiacesi tensiunii arteriale repreziintun semn de stare fumenak buri.Proba de
reglare cardiovasculapropud de Martinet poate fi apreciatu ajutorul calificativelor Foarte Bine
(FB), Bine (B), Satigicator (S), Nesatigicator (NS).

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....cvciiviiiiieieecre et

NUMELE..........c.ooiiiiiciienn PRENUMELE....................... CNP.....ccooovvveeirsvn . SEX M/F
Data naterii: Zi ......ccccccvvvveeeeeeennnnn. [UNAL. e AN s
Domiciliul legal: Judeul............ccoeveeeen. Localitatea........ccececeeeeeeeeieieeeeie Meliu/R
R 1 PP PUPPPPPPPPPR NI
Sportul ... Proba (postul).......... Club..oii,

PROBA MARTINET

FCb/min TA max mm/Hg TA min mm/Hg

P 1 = Clinostatism- 5 min
Ortostatism -3 min
Efort standard- 20 genuflexiuni in 40 sec
P 2 = Clinostatism- 1 min
P 3 = Clinostatism- 3 min
P 4 = Clinostatism- 5 min
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INDICELE DE REFACERE I. DORGO = ( P1 +P2 +P3 +P4- 300)/10

Intocmit de,

Tabelul 50. Valori medii proba Martinet iulie, ieonbrie

An nastere, Clinostatism  Ortostatism Efort Postgfort Postgfort Postefort Indice Dorgo
Imin 3min 5min
1993 67,57 71,57 99,57 82,94 67,57 67,57 (-7.2;3.2)
1994 71 75 103,8 87,4 71 71 (-8,4;5,6)
1995 67,8 71,8 99,6 82,2 67,8 67,8 (-6,8;3,2)

Valorile medii de repaus in clinostatism s-au imatdh limite normale (FC 68-8Qatai/min,
TA 115/72 mmHg). in ortostatism valorile medii &€ au indicat o cigere cu 10-12 dai/min, TA
sistolici cu 10-15 mmHgsi TA diastolica + 10-15 mmHg. Dup efort s-a inregistrat cgterea
frecvenei cardiace cu 45-50%3rfi a depai 120 kitai/min.

Tensiunea arterialmaxima (sistolici) a crescut in timpul efortului la valori medii d80-189
mmHg iar TA minin& (diastolic) s-a mefinut la valori de 75-80 mmHg, astfel incat TA ddaiala
a inregistrat crgeri.

Revenirea la valorile de repaus a FC s-a inregiipmatru toi sportivii in primele 3 minute, iar
valorile TA 1n 5 minute. La finalul probei s-a calat Indicele de refacere Dorgo (ce apretiaz
revenirea organismului postefort). Valorile medé andicelui s-au situat in intervalul (-8.4-6).

B. Proba Ruffier (probde teren) s-aatut inainte de antrenamente.

Proba de reglare cardiovascdélaropus de Ruffier d informaii asupra modului de regie a
inimii la efort standard, nespecific, de teren. @anarea rezultatelor indicelelui Ruffier, permite
aprecierea congei fizice momentane a subiectului.

Datele existente in literatura de specialitatgisus valorile medii ale indicelui Ruffier la
atlgii fondisti cu un grad mare de antrenament sunt cuprinde #5si zero pentru calificativul
propus de autor ,Foarte Bingl intre zerosi +5 pentru calificativul ,Bine” (Digan, I., 1994,
Apostol, 1., 1998 Bota, C., 2002).

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/300
DATA INREGISTRARIL.....cooveiiieeieeieeeieeee e

NUMELE..........c.oooiiiiienn PRENUMELE....................... CNP......ccooveeervrvee. . SEX M/F
Data naterii: Zi .....ccccccevvvveeenennnnn. JUNAL e AN et
Domiciliul legal: Judeul.............oooeeeeee. Localitatea........cceeeceeeeeeeeeeiii e Mediul/R
Sl NI,
Sportul ... Proba (postul).......... Club....oii

PROBA RUFFIER

FCb/min

P1 — repaus (sezand) = 15 sec x 4
P2- efort standard (30 de genuflexiuni in 45 deisde) =15 sec x 4
P3- repaus postefort (sezand) =15 sec x 4
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Indice Ruffier = (P1+P2+P3-200)/10

Intocmit de,
Tabelul 51. Valori medii proba Ruffier, iulie

An nastere FC P1 b/min FC P2 b/min FC P3 b/min Indice Ruffieterval
1993 67,57 76 67,58 (-3.6;5,2)
1994 70,94 80,42 70,94 (-3,6; 2,4)
1995 68 76,76 68 (-3.6;5,2)

Tbvelul 52. Valori medii proba Ruffier, noiembrie

An nastere FC P1 b/min FC P2 b/min FC P3 b/min Indice Ruffieterval
1993 67,57 76 67,58 (-3.6;5,2)
1994 69,57 80 69,57 (-3,6; 2,4)
1995 66,6 76 66,6 (-3.6; 5,2)

Valorile obtinge prin calculul indicelui Ruffier s-au incadratiimervalul (-3.6-6.4), acordand
sportivilor calificativele de mediu 10 % , bine %) foarte bine 80%.

2.2.4. Evaluarea refacerii organismului postefort tandard

Revenirea frecvari cardiace postefort la valorile de repaus areito® faze: prima faz
durea cateva secunde in care revenirea este ptatiupcontra reglare vagal); a doua faz are o
dura@ de 1-2 minute in care revenirea este maiileiar in@ destul de evideit a treia faz cu o
durat de la cateva minute la cateva zeci de minute esigwenirea la valorile de repaus §Dan,l.,
1994). Revenirea ddpn efort standard (2,5 W/kgc) de intensitate comistse realizeazrapid (1-5
minute). Viteza de revenire difede la un individ la alti de gradul de antrenament.

Revenirea frecvari cardiace dupun efort de lung durati (o ofa si mai mult) se face mult
mai lent,si aceasta datotittemperaturii interne crescute, care se acceniueasr daa efortul se
desfisoai In mediu caldsi umed (Apostol, I., 1998). Frecviencardiad de revenire constituie un
indicator practicsi semnificativ de aprecierea a gradului de refacererganismului postefor
evoluia ei este influerata de hipertonia vagal

Aprecierea modului Tn care se face revenirea pmdtee poate face calculand indicele de
refacere Dorgo dupformula (R+P.+Ps;+P, ) — 300/10 Tn care;Reste pulsul de repaus; &ste pulsul
n minutul 1 de revenire, dagefort, B este pulsul in minutul 3 de revenire, dgbort, P este pulsul
n minutul 5 de revenire, dagfort. In fundie de valoarea acestui indice se apreciawenirea cu
calificativele : Foarte Bine (FB) = (—10-5); BinB)(= (-5-0); Mediu (M) = (0-5); Satig€ator (S) =
(5-10), Nesatigicator (NS) = valori mai mari de 10. Bgan, I., (2002), aagit valori negative ale
indicelui Dorgo la atlgi de mare performaa si valori care oscileaiin jurul valorii zero la cei cu un
grad mediu de antrenament.Revenirea fre@iecardiace se mai poate apregigorin masurarea
timpului scurs, de la intreruperea efortului & revenirea la valorile de repaus. Baevenirea se
face rapid (1-5 minute) aceasta dénm semn de stare fumnak buri (labilitate fungionak burg)
(Georgescu, M., 1989).

Testarea iniala s-a ficut in luna iuliesi testarea findl in luna noiembrie, diming¢a de la ora
8, dug@ un repaus de cel po 12 ore de la ultimul antrenament. Datele retelia urma celor dau
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evaluiri au fost centralizate intr-o bade date de tip excel.

Evaluarea capaadiii de refacere s-a realizat prin metoda desumare a refacerii organismului
postefort standard (Astrand-RyhmiggMartinet), calculand Indicele Dorgo in luna iuljeestarea
initiald) si Tn luna noiembrie (testarea fidgl Toate datele au fost centralizate.

Tabelul 53. Valori medii Indice Dorgo, iulie, naibrie

An nastere FC repaus FC min 1 FC min3 FC min5 Indipele Dorgo-
; interval
1993 67,5 94,8 78,2 67,5 (-7,2;3,3)
1994 68,55 93,2 74,1 68,55 (-6.4;5,2)
1995 70 85,05 70,95 70 (-3,6;1,6)

2.3.Evaluarea strii func tionale respiratorii

Evaluarea &rii functionale respiratorii s-a realizat in cadrul Laborala de explodri
functionale, de testare a capagitde efortsi de evaluare a dezvaéifti fizice.

2.3.1. Evaluarea dgirii func tionale respiratorii in repaus
Spirometriasi pulsoximetria de repaus (pretest) s-acut in luna iulie (testarea trala) si in
luna noiembrie (testarea fidg) dimineaa de la ora 8, ddpun repaus de cel po 12 ore de la
ultimul antrenament. Datele recoltate Tn urma cdilmi evaldiri au fost centralizate intr-o baze
date de tip excel (desciifa capitolul 1.4.2.).

Tabelul 54. Valori medii spirometrie, recoltatelima iulie

| Annatere | VvT | FR | vc| Fvc| FEVl| FEV®| PEF| MEF75 MEF50 MEF25

| 1993 | o076 | 1423| 562 517 502 8968 1047 94 68 357

1994 || 1,01 | 1596| 464 444 436 7287 704 718 51 352

| 1995 | 097 | 1445 875/ 363 311 6825 1810 538 415 239

Tabelul 55. Valori medii spirometrie, recoltatelima iulie

| Annatere || MMEF | Fv1 | Fvee | PF || Mw | MWFR|  MwT |

. 1903 | 5,34 | 524 | 9121 | 848 14637 | 729 | 1315

. 1904 | 5,21 | 430 | 7967 | 638 | 10262 | 6369 | 1075 |

- 1905 | 2,50 | 256 || 7385 | 527 | 7462 | 7205 | 1159 |

Tabelul 56. Valori medii spirometrie, recoltatelima noiembrie

Annatere || v | FR | vc | Fvc| FEVi| FEV®| PEF| MEF75 MEF50 MEF25
1993 070 |56 | 551|515 ||, oo 8939 | 1021 | | 699 | 3,77
1994 104 11439 555 |519 510 |192 | 828 707 | O02 | 338
1995 101 1481 | 841 | 356 |00 laose 1705 532 | 411 | 232
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Tabelul 57. Valori medii spirometrie, recoltatelima noiembrie

| Annastere | MMEF| Fvi || Fvew| PF | Mw |  MWFR | MWT |
. 1093 | 539 | 518 || 9175 | 862 | 14701 | 7785 | 1386
. 1004 | 519 | 446 | 8071 | 654 | 10376 | 6497 | 1052 |
. 1005 | 250 | 256 | 7385 | 527 || 7462 | 7205 | 1159

Tabelul 58. Valori medii al&aQ iulie si noiembrie

An nastere Sado iulie SaQ% noiembrie
1993 97,85 97,85
1994 97,95 97,95
1995 97,7 97,7

2.3.2. Evaluarea sirii func tionale respiratorii in efort standard (Astrand-Ryhming)

Evaluarea gtii functionale respiratorii s-a realizat in cadrul Laboraloi de exploiri
funcionale, de testare a capagitde efortsi de evaluare a dezvaiti fizice.

in efortul dinamic la nesportivi frecvemrespiratorie poateisjundi la 50-60 resp/min ceea
ce determia sciderea duratei expiti@i la valori mai mici decat ale inspirai. Respirgia devine din
ce n ce mai rapid superficiak si deci ineficieni deoarece scade amplitudinegcaiilor respiratorii
(scade volumul curent) perturband comgiazazelor alveolarg travaliul ventilator.

in efort dinamic la sportivi, frecvea respiratorie optitheste de 30 resp/min, valoare la care
se pstreaz un raport bun intre exptia si inspiraie, un volum curent la valori crescutgifale
repaus precursi o eliminare de dioxid de carbon in concondasu formarea sa.

La sportivi se recomafidca printr-un efort de voia si se limiteze crgerea frecvetei
respiratorie la 30 resp/migtiut fiind ca respiraia este una din fumide cele mai corticalizate ea
putand fi oprii pentru un timp, amplificdtsau superficializét accelerat sau incetinit (Holmgren,
W., 1980).

Datele existente in literatura de specialitatgisiwca valorile medii ale frecvapi respiratorii
de efort la nesportivi sunt de 50-60 resp/min (@escu, M., 1989), Astrand, Rodahl (1983) asitg
valori medii de 45-50 resp/min la nesporgvde 30 resp/min la atfié fondisti. Dragan, 1., (1994) a
gasit la atlgii cu 5-10 ani vechime n sport valori de 28-30pfesin si la atlete de 25-30 resp/min. In
efort sportivul poate lucra mai mult in apnee, daramplitudine riirita, iar datoria de oxigen este
rambursat printr-un nunar mai mic de respita (Bota, C., 2002).

Frecvema respirgei creste mai repede decat debitul ventilator. Sdlidié fizice crescande
intensifica travaliul respirator al diafragmulusi muschilor inspiratori, asigurand dagprea
rezistenelor staticesi dinamice la flux, provocate de acccentuarea terpei aerului. Intensificarea
exagerat a ventilaiei n eforturile intense la neantreénaste in§ neeconomig, din cauza vehicatii
aerului Tn spgaul mort al cilor respiratorii (Hiulic, 1., 1998).

Hiperpneea de efort se realizéaprin mecanisme neuroreflexe plecate de la nivelul
proprioceptorilor musculari intrafusagi extrafusalisi intregite de stimuli chimici reprezefitale
cresterea dioxidului de carbon, a acidului lacgica ionilor de hidrogen din sange din lichidul
cefalorahidian.

Adaptarea la hipoxia de efort prin hiperpnee sguta prin #spunsuri ventilatorigi sanguine
mai reduse la sportivi decat la nesportivi. Acomeri necesitilor de oxigenare gesuturilor se
realizeaZ in efort pe trei & cuplate: schimbul alveolo-capilar, asigurat pdifuziunea crescétde
4-6 ori a oxigenului; transportul mai rapid al camlui din capilarele pulmonare spyesuturile
beneficiare; eliberarea intensifida oxigenului la nivel tisular ca urmare a favarnizprocesului de
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disociere a oxihemoglobinei deite oxigen tisular szut si dioxid de carbon crescut. Prin
antrenament respiia devine mai eficieftatat din punct de vedere al schimburilor gazoasei al
utilizarii oxigenului la nivel tisular (Fulica, 1., 1998)

La Tncetarea efortului frecvemrespiratorie la sportivi revine la valorile dgpaes mai rapid
decét la nesportivi. Revenirea duraateva minute in funie de intensitatea efortului. De la valori de
6-8 I/min in repaus, atat la nesportivi gatla sportivi, debitul respirator atinge 100-12éniih la
sportivisi 150-200 I/min la performeri in eforturi de andoiggiar la nesportivi nu degeste 60-80 |/
min. (Apostol, 1., 1998)

Ventilatia pulmonai studiati de Bota, C., (2002) la starea de repauls efortul de intensitate
submaximal realizat la vitez constant (sub pragul de debut al acurinil acidului lactic) determia
o crestere rapid a debitului respirator Tn debutul efortului gda 30-40 I/min. Aceastfaza rapica
este urmdit de o cretere foarte lerit spre atingerea unui platou — stare stalitresiunile paiale O,
si CO, sunt ptin modificate in timpul unui asemenea efort, BAdDe tendira % scad in timp ce
PACOQO, creste wsor. Aceast observéie sugerea ca ventilgia alveolad creste in debutul efortului,
dar nu atat de rapid gacresterea metabolismului.

Comportarea debitul respirator desgrie Bota, C., (2002) are loc in coyidiavorabile de
temperatuf si umiditate (T=19C si 45% umiditate relati%;, 100% face referire la un aer saturat n
vapori de ap) este diferd de tispunsul ventilator la acelaefort dar desfsurat in mediu calgi
umed (ex. 38 si 85% umiditate). Tn acest ultim caz debitul reapr crgte, dar intervine un alt
mecanismsi anume, temperatura inté@rrcorporai care se amplific comandat fiind de centrii
termogenezei din hipotalamusul posterior, centrvaeinforma n aceka timp si centrii controlului
respirator care vor comanda gerea frecvetei respiratorii (respité scurte de amplitudine foarte
mica).

Desi ventilatia este narita, valoarea presiunii pgale a CQ nu este diferit in cele dod
condtii de desfisurare a aceluig efort. Aceast stabilitate sugereazca amplitudinea ventikgei Tn
timpul efortului prestat Th mediu cadil umed este realizafprin craterea frecvetei respiratoriisi a
spaiului mort ventilat.

Debitul ventilator in efort accelerat progresiv f@odi descris urrirind raspunsurile
ventilatorii a doi indivizi difeni ca stare de antrenament (un aiéog de elit pe distare lungisi un
subiect de acegiavarst neantrenat) (Bota, C., 2002).

Pentru ambii subigcventilaia crete ca o funge liniara a consumului de oxigen parma
50-75% din VQ max., intensitate la care ventitacrete n continuare in mod exponiah, in timp
ce VO, continuk s creasé linear cu puterea efortului.

Acest punct de inflexiune debitul respirator estauinit "prag ventilator”. Debitul respirator
creste la valori de 180 I/min (antrenatyl)140 I/min (neantrenatul).

Un alt fapt interesant de remarcat la cei doi immli{Bota, C., 2002) este comportarea PaO
sangele arterial, nesportivul este capabgisnernina PaQ intre 10-12 mm Hg sub valorile normale
iar sportivul specializat in probe de andyfaprezint o diminuare a PaQarterial (ce pdisete
plaméanul) de 30-40 mm Hg in timpul efortului solicitgia valoarea V@max. care este bingéles
superioai de 1,5 ori fga de cea a nesportivului).

Aceste saderi ale presiunii paiale a oxigenului in sangele arterial sunt obseramtesea la
sportivii ce prezirt valori ale VQ max. superioare celei de 4,5 I/min sau 68 ml/ngr{fRota, C.,
2002). Aceagtsadere a Pa@> 15 mm Hg este denuraif’hipoxemie indud de efort” (HIE)si este
ntalnita la cel puin jumatate dintre atlgi de Tnalt nivel. Se pune problema daceast hipoxemie
limiteaza performama aerob, in ce privete puterea dezvoltatsau viteza maximalaerola (VO;
max) casi andurama la aceadtputere (timpul limid la viteza asociatVO, max).

Sunt evocate ca posibile cauze ale hipoxemiei mdigsefort: limitarea difuziunii cauzatle
scderea drastic a timpului de contact intre globulelesiiodin sangesi alveole. Acest fapt e
determinat de cigterea debitului cardiac de gata 8 ori fga de repaus (40 I/min). Acest timp de
contact globule rgi-alveole, este insuficient pentru echilibrareazejar respiratorii in cele dau
medii: sdnge capilati aer alveolar.
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Pornind de la viteza sau pragul de acumulare Batiare se situeazn jur de 60-80% din
viteza asociat VO, max. cu care aleatgsportivul, Bota, C., (2002) consiati debitul respirator
creste Tn mod exponeial si nu va inceta ckterea pai nu va inceta cggerea vitezei.

Aceasi crestere a debitul respirator este simuftarresterii lactatului musculagi sanguin,
debitul respirator ajungand la valori de 160-18@i. (Wasserman, K., 1984) expicresterea
ventilaiei ca fiind determinatde crgterea concentteei ionilor de H, Tn egal masuia responsabili
de acumularea de acid lactic.

Alti factori ca temperatura mediulgiicatecolaminele crescute n efort, patse constituie n
factori stimulatori ai debitului ventilator (resator).

Este logic & apreciem crgerea lactatului sanguii scaderea pH-ului observate in eforturile
apropiate in intensitate de consumul maximal dgexica fiind mecanismele principale responsabile
ale craterii ventilaiei, respectiv a debitului respirator. In acesfauti de efort, singur glucoza
foloseste ca surs de energie (nyi lipidele) din care rezudtacid lactic, iar produ@ de CQ este
egah sau superiodrconsumului de oxigen. GQorodus prin metabolismul celular trebuie rapid
eliminat, pentru a restabili valoarea norinal PaCQ si aceast eliminare se realizeazprintr-o
ventilgie marita.

Daa in efort submaximal volumul de aer ventifatechivalentul respirator (care reprezint
indicele de economie respiratorie) diminueaensibil cu nivelul de antrenament, in efort maatim
debitul respirator este evident Tmlitnit.

in funaie de tipul de efori de gradul de antrenament, debitul respiratore@tace de la 120
I/min la 150 I/min in efort maximal. La sportiviiedelit practicam ai eforturilor de andurga
cardiorespiratorie debitul respirator maximal aginglori de 120 I/min pentru un \\@ax de 3 I/min
si de 180 I/min pentru un Vénax de 5 I/min. Sunt citate cateva valori de 24tir/(valori de doa
ori mai mari decat ale neantrgit@) la canotori (Digan, I., 202). Crdgerea volumului curenfi a
frecvenei respiratorii in efortul maximal sunt cei doi tag responsabili de ace#éstrestere a
ventilgiei.

Un debit respirator maximal cu valori crescute eanmte, valori foarte mari ale consumului
maxim de oxigen (V@max) la sportivii antrengsi in special practicgnai probelor de andurghn

in efort aerob de duracresterea debitului ventilator se face pe seama voluimirent care
ajunge la 50% din capacitatea vitakunci cand intensitatea efortului atinge 75%\®, max, fiind
o adaptare econondigDutu, St., 1997). In efortul dinamic debitul ventilatoregte Tn fungie de
durata, intensitateg particulariitile acestuia ajungand in eforturile minime aerobes@ I/minsi n
eforturile maxime aerobe la 150-180 I/min.

Spirometriasi pulsoximetria postefort s-auidut in luna iulie (testarea {mla) si in luna
noiembrie (testarea fingl dimineaa de la ora 8, dudpun repaus de cel pa 12 ore de la ultimul
antrenament. Datele recoltate in urma celoridaxaluiri au fost centralizate intr-o bazle date de
tip excel. Spirometria s-aadut in minutul 1 postefort standard Astrand-Ryhmipgsttest) iar
puloximetria s-adcut in minutele 1, 3, 5 postefort standard AstrRytiming.

Tabelul 59. Valori medii spirometrie postefortiéul

An nastere VT FR VC FvC FEV1| FEV% PEF MEF75
1993 1,14 26,80 5,00 4,95 4,87 91,28 9,30 8,52
1994 0,96 30,20 4,65 4,14 3,99 85,55 7,75 6,88
1995 1,09 26,31 3,94 3,33 3,21 79,85 7,01 5,56

Tabelul 60. Valori medii spirometrie postefort nolarie

An nastere VT FR VC FvC FEV1| FEV% PEF MEF75
1993 1,11 26,49 4,99 4,86 4,78 90,30 9,28 8,42
1994 0,96 29,90 4,59 4,02 3,91 84,57 7,69 6,87
1995 1,07 26,32 3,97 3,34 3,21 79,75 7,01 6,63
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Tabelul 61. Valori medisaQ postefort, iulie, noiembrie

An nastere Sa@o min 1 Sa@% min 3 Sa@no min 5
1993 95 96 97.2
1994 95.2 96.2 98
1995 95.4 96.4 97.8

2.4. Evaluarea sirii func tionale neuromusculare

Explorarea fungonak neuromusculdr a constat in electromiografie, goniometrig
dinamometrie s-aatut in luna iulie (testarea trala) si in luna noiembrie (testarea figal dimineaa
de la ora 8, dupun repaus de cel po 12 ore de la ultimul antrenament. Datele retelia urma
celor dod evaluiri au fost centralizate intr-o biade date de tip excel.

Electromiografiasi goniometria membrului inferior s-au realizat Tadeul Laboratorului de
explodri functionale, de testare a capagitde efortsi de evaluare a dezvatti fizice.

A. Electromiografia de supragtaa fost realizdi la nivelul gambei, dupurmatorul protocol: 20
sec repaus, 20 sec ridicare pe varfuri, 20 secap@@zsec ridicare pealcai, 20 sec pauiz 20 sec
genuflexiuni, 20 sec paazinregistrandu-se potgalele minimesi maxime.

Tabelul 62. Valori medii indici electromiografielie, noiembrie

An nastere|| DT repaus I;/le?))gums I;/e“SgSs DT cilcai Mi;ligipe M::gilr:ar) €T repaus t/leToXailTs ';/e”S;Ts
| 1003 | 204825 03745 03195 16,168 10255 1042 39,417 ©,§48,4885
| 1994 | 19988 | 04235| 03955 13,368 1,0715 09785 39,9905 60/540,502 |

1995 || 20,4955| 0515 | 04325 12711 1218  1,0315 38,7285 ©,/08,6815 ]

Tabelul 63. Valori medii indici electromiografiglie, noiembrie

An DT |[Maxim|{Minim|| DT |Maxim||Minim DT Maxim Minim DT |[Maxim|| Minim

nastere \varfuri|\varfuri||\varfuri| repaus repaus| repausgenuflexiunigenuflexiunjjgenuflexiunijrepaus repaus repaus

1993 60,86] 1,392 1,349 59,88 0529 0446 40,93 0,98 1,16

58,483 0,6705

| 1994 61,082 1,5575 1,48 59,66 0508 0561 41,31 1,08 107 4 |3B5875 0,543

| 1995 58,94 15225 1,743 59,65 0,7

16 0,694 41,24 1,27 132 8|Er7265 0,84

B. Goniometria membrului inferior s-adut conform formularului tip.
FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/300
DATA INREGISTRARIL.....coeveveiieieeieiee et e

NUMELE............oooiiiiieean PRENUMELE....................... CNP......ccoocvveer .. SEX M/F
Data naterii: Zi .....cccccevvvveeenennnnnn. JUNAL e AN et
Domiciliul legal: Judeul.............cooeeeeee. Localitatea........cceeecveeeeiieiiiiiiiiieeee Mediul/R
Sl NI,
Sportul ... Proba (postul).. Club...oi
| GONIOMETRIE
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MEMBRUL INFERIOR
DREPT STANG
SOLD GENUNCHI GLEZNA si PICIOR SOLD GENUNCHI GLEZNA silBIOR
. Flexie . Flexie
Flexie 90-120 Flexie | 160 | dorsala | °2° Flexie | 90.120 | Flexie | 160| dorsad 0-25
Flexie Flexie
Extensie 30 plantara 0-45 Extensie 30 plantag 0-45
Abduaie Abduaie
Addugie 60-70 Addugie | ©%7°
R?tqie 35 Rotaie
interna interra 35
Rotaie -
; Rotaie
externa 15 exterri 15
Intocmit de,
Tabelul 64. Valori medii indici goniometrici iuli@piembrie
Sold drept| Sold stAng| Sold drept| Sold stdng| Genunchidrept| Genunchi stang
An nastere . . . . . .
> flexie flexie extensie extensie flexie flexie
1993 115 115 29,6 29,6 158 158
1994 113,4 113,4 28,8 28,8 158,6 158,4
1995 111,6 111,6 29,2 29,2 157,4 158,2

Indicii goniometrici ai membrului inferior se sita# la limita superioar a valorilor
fiziologice.

C. Dinamometria s-a realizat cu dinamometrele 3pets in cadrul Centrului de Cercetare
pentru Performati Umara din Facultatea de EdutaFizici si Sport. Am determinat: fea flexorilor
mainii, fona scapulat, forta lombad.

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/800
DATA INREGISTRARIL....ccocviviiieiiiieecre ettt s

NUMELE............ooiiiiiieeenn PRENUMELE....................... CNP.....ccoovvve e . SEX M/F
Data naterii: Zi .....ccccccvvvvveeeeennnnnn. [UNAL. e AN s
Domiciliul legal: Judeul............cooeeeeeen. Localitatea........cceeeceeeeeeeeeeeeee e Mediul/R
1 PP PPPPPPPPPPPP NI
Sportul ... Proba (postul).......... Club...oii,

DINAMOMETRIE

INDICELE DE FORTA SEGMENTARA INDICE GLOBAL DE FORTA
FORTA FORTA FORTA [(F1+F2+F3+F4)/4)/G=IF/G| [(F1+F2+F3+F4)/4]/MA=IF/MA
FLEXORILOR MAINI SCAPULARA LOMBARA
[(F1 dr + F1stg/2)]/Gx10Q (Fsc/G)x100 | (F lomb/G)x100

DREAPTA | STANGA
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Intocmit de,

Tabelul 65. Valori medii dinamometrie iulie

Fora Fora Indice globa
AN nastere flexori flexori Fona Fona de fora Indice global de fa#
’ mana méana || scapulai ||lomba# FG IF/IMA
dreapi stang
| 1993 || 4525 | 42,90 3590 12273 0,90 || 098 |
| 1994 || 3000 | 3400 2624 10338  0,94] 1,03 |
| 1995 || 4360 | 4349 4033| 10687 098] 106 |
Tabelul 66. Valori medii dinamometrie noiembrie
Forga_ . Indice global|, ..
AN nastere flexori || Fonta flexori|| Fona Fonra de fora Indice global de fa#
’ mana ||mana stang| scapulat ||lombat E/G IF/IMA
dreapi
| 1993 || 4550/ 4305 || 3593|| 12313 091 | 099 |
| 1994 | 4345/ 4239 | 37,02| 18240 0,94 ] 105 |
| 1995 | 4535/ 43,99 | 4131] 11244 098] 1,08 |

Indicele global de fa& s-a incadrat in intervalul 0.64-1.30, avand vaionedii 1 sau a fost
supraunitar datogitvalorilor mari a forei lombare.

2.5.Evaluarea capacititii de efort

Evaluarea capadiii aerobesi anaerobe de efort s-a realizat in cadrul Labouéiode explodri
functionale, de testare a capagitde efortsi de evaluare a dezvaéifti fizice.

Evaluarea capaadiiilor de efort s-a fcut in luna iulie (testarea {rla) si in luna noiembrie
(testarea final), dimineaa de la ora 8, dupun repaus de cel pn 12 ore de la ultimul antrenament.
Datele recoltate in urma celor doevaldiri au fost centralizate intr-o bade date de tip excel.

2.5.1.Evaluarea capacititii aerobe de efort

Evaluarea capadiii aerobe de efort s-adut prin metoda indiregtde misurare a consumului
maxim de oxigen.

Consumul de oxigen (Vfeste cantitatea de oxigen pe care sistemul cagpoatorsi sdnge
o furnizeaz tesuturilor, iar acestea 1l utilizeain procesele de respii@celulas.

Tesuturile beneficiagz de o anumit cantitate de oxigen in unitate de timp denandigbit
sanguin arterial de oxigen cu o valoare medie paus de 1250ml/min. La nivelggsuturilor nu se
consuna intreaga cantitate de oxigeinceea ceamane se intoarce la inima dreggiurtand numele
de debit sanguin venos de oxigen avand in repawdoare medie de 1000 ml/min. Difetarintre
1250 ml/mingsi 1000 ml/min, reprezentand 250 ml/min repreziaaloarea consumului de oxigen
capabil 4 satisfad nevoile energetice ale organismului in ceindazale. Consumul maxim de
oxigen (VQ max) este valoarea buta in efortul maximal, cand dépo cretere progresiv, acesta
se stabilizeazcu toate & intensitatea efortului mai gre inéa. Consumul de oxigen, atat la sportivi,
catsi la nesportivi, are valori de 250-300 ml/min ipaeis. Consumul de oxigen (Y)&reste in efort
n paralel cu debitul ventilator.

In timpul efortului sportiv nevoia de oxigen gte de la 240 ml/min. in repaus la 5I/min. in
efort (Apostol, I., 1998}i aceasta este posibil prin gterea debitului cardiac, cterea diferetei
arteriovenoasg prin cresterea de peste 20 ori a veniga

48



in efort la nesportivi V@ max atinge valori de 1500-1800 ml/min, iar la sporde
4000-5000 ml/min (Dtu, St., 1997). Weltmann, A., (1994) asd la un canotor o valoare de 7800
ml/min.

In efort maximal vorbim de consum maxim de oxigé@§ max). Acesta este perceput ca cel
mai bun indicator al aptitudinii cardiorespiratdni efortul de anduraf, cu alte cuvinte al capadiii
aerobe de efort.

Valorile VO, max exprind puterea maxith aerold si are valori de 3 |/mirsi respectiv 45
ml/kg/min la aduii tineri sedentarsi 5-6 | respectiv 75 ml/kg/min la atlespecializa in eforturi de
rezistemi (Astrand et al. 1992).

Georgescu, M., (1989) agt valorile cele mai crescute ale Y@nax la schiori fongti (90
ml/kg/min) si cele mai sé&zute la alergtorii de vitez (56 ml/kg/min)si la gimnaste (50 ml/kg/min).

La nesportivi Diigan. 1., (1994) auagit valori de 42-45 ml/kgc/min, iar la sportivi @8-92
ml/kgc/min.ale consumului maxim de oxigen.

Consumul de oxigen n efortul de intensitate maédeca durai mai mare de o arsi cu un
necesar de oxigen de 50% din ¥@ax. crgte lent in primele 3-4 minute apoi se stabilizegiz
devine egal cu necesarul. Se instaleaga numita stare stabiladevirata suginuta prin energia
degajai pe seama glucidelor. Datoria de oxigen esteaegabeficitul de oxigen in care s-a lucrat in
primele minute de adaptare.

in urma practiarii indelungate a antrenamentului aerob, ;M@ax crete substagial. Sunt
raportate crgeri ale VQ max in plaj foarte larg, intre 4%si 93%. Ca&tigul se situeax cel mai
frecvent in jur de 15%i 20% dad se considér nivelul initial al unui sedentar care a avut ¥@ax
de 35 ml/kgsi care dup 6 luni de antrenament gedine de 3 ori pegptamara a cate 30 minute la o
intensitate de 75% din V\Onax, a ajuns la valori de 42 ml/kg/min, valoridrfoarte Tndeprtate de
ale specialitilor de Tnalt niveki care ating 70-90 ml/kg/min.

Prin antrenament zilnig intensiv o perioadl de mai multe luni, se ajunge la gezi ale VQ
max de pai la 50% fai de nivelul injial (Monod, Flandrois 1990), valoare ce poate fisarvai
ntr-un antrenament regulat, de age@densitate, dar cu dutatedud la jumitate.

Bota. C., (2002) aadsit ca la atlgii maturi, VO, max este atins in 8-18 luni de antrenament.
Antrenamentul aerob Tmbatiteste VO, max, dar la fel de importaheste crgterea prin antrenament
a posibiliitilor sportivului de a lucra la un procentaj cat miascut din VOmax (la VQ max timpul
de lucru este limitat, antrenatul poate gem aceadt intensitate maximum 8-10 minute, in timp ce
neantrenatul doar 2-3 min).

Weltman, A., (1994) admite imbatitiri ale VO, max doar de 18-20%, acest indicator avand
si mare componentgenetid@. C&tigul dobandit prin antrenament este cu atat maioirtant cu cat
nivelul initial este mai crescut (dovaéactorul genetic, de unde reiese impotdatesirii VO, max n
selegie pentru probele de andutan

in timpul efortului maximal, atat debitul sistolicatsi frecverta cardiag sunt crescute la
aproximativ 95% din nivelurile lor maximale. Avaim vedere & debitul cardiac este egal cu debitul
sistolic Tnmutit cu frecvema cardiag, inseama ca debitul cardiac normal este la aproximativ 90%
din maximul ce poate fi atins. Aceasta este in reshtcu cei aproximativ 65% din maximul
ventilaiei pulmonare. Prin urmare se vedg sistemul cardiovascular este in mod normal mai
limitativ in ceea ce priwte consumul maxim de oxigen decat sistemul regpir8tin acest motiv, se
afirma ca performama ce poate fi realizatde un maratonist depinde in principal de inima sa,
deoarece aceasta este veriga limitattea mai importatin furnizarea oxigenului adecvat pentru
muschii Tn lucru. Prin urmare, avatanjul de 40% initldlcardiac pe care maratonistul il argifde
nesportiv este probabil singurul beneficiu de inga# fiziologica majoia al programului de
antrenament al maratonistului.
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Figura 9 . Interfaa grafica de culegere a datelo€ardio - PC/e, sistem ECG pentru testare la efort

si ergometrul ER 900

FORMULAR TIP

CONTRACT PN II IDEI NR 896/2009, COD CNCSIS 642/300
DATA INREGISTRARIL.....cooviiiiiiieieeee e

NUMELE..........c.ooiiiiiiean PRENUMELE....................... CNP......ccoocvveerv v . SEX M/F
Data naterii: Zi .....ccccceevvvveeeeennnnn. JUNAL e AN e
Domiciliul legal: Judeul.............oooeeeeee. Localitatea........coaeecveeeeeeeeeiiii e Mediul/R

PROBA DE EFORT

Pulsoximetrie (Sa| TA max. TA min.

FC b/min O%) mm Hg mm Hg

P 1 = Clinostatism 5 min

Proba Astrand
Efort standard submaximal, 2,5 W/Kg corp, 60 Rt/
min timp de 6 min
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P 2 = Clinostatism 1 min

P 3 = Clinostatism 3 min

P 4 = Clinostatism 5 min

INDICELE DE REFACERE I. DORGO =( P1 +P2)
+P3 +P4- 300)/10

O, puls max=VQ max/FC max (ml/b)
VO, ml/kg corp/ min

Valoare absoldtml/min

Valoare unitara ml/kg corp/min

VO, max Valoare teoretica ml/kg corp
F=91.6-0.332x G B=110-0.4xG

Valoare procentuala %

PWC 170
STT/ WATT/Kg corp = (FC min 6 x TA max
min 6)/ W/kg corp

Intocmit de,

Tabelul 67. Valori medii iulie, noiembrie proBatrand-Ryhming

An nastere STT PCW 170 VO 2 estimat V02 max
1993 9065,5 1,68 46,40 3327,778
1994 9752,81 15 47,11 3283,333
1995 8881,675 1,45 45,20 3032,5

Proba Astrand-Ryhming (efortul standard de 6 minRfe Wati/kgcorp s-aatut pe Ergometrul
ER 90) calculand consumul maxim de oxigen, PWCgBXIT. Consumul maxim de oxigen a avut
valori medii de 2500 ml/min, iar PWC 170 s-a ineddn (2.84 +/- 0.34). Se obsérei 86.66%
dintre subieg au avut pentru STT calificativul medsubun si doar 13.33% calificativul foarte bun.
Dupa proba de efort parametrii cardiovascularieuenit la 80% din valorile iginle de clinostatism
pentru toti subied.

2.5.2. Evaluarea capacittii anaerobe de efort
Proba Miron Georgescu MGM 15 s-a realizat in cadba@ntrului de Cercetare pentru

Performam Umari din Facultatea de Eduga Fizica si Sport folosind Platforma deisturi MGM
15.
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Figura 10. Platforma de rituri Miron Georgescu Tip MGM-15
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Figura 11. Interfa: grafica de culegere a datelor, Platfornde girituri Miron Georgescu Tip
MGM-15

Am pornit de la obsery@ conform déreia mychiul, sau mai corect complexul neuromuscular
are, In afara calitilor motoare,si calititi legate de elasticitateg vascozitatea prezenin tesutul
muscular. Datorit demonstrgilor experimentale ale importggi mecanismelor elastice in economia
efortului, a devenit evidetimposibilitatea utiliZrii testelor de tip "MG", "BOSCQO", "STEP-TEST"
pentru estiriri de capacitate de efort anaerob. Ofigeprincipal este legdit de dificultatea sepanii
energiei consumate prin fum@narea mecanismelor contractile, de energia reeatipeprin
functionarea mecanismelor elastice.

Am utilizat testul MGM-15, efortul utilizat Tn prabfiind un efort maximal de fox si viteza.
Efortul maximal este util in aprecierea caractmiist legate de control. In acglaimp, se elimiia
posibilitatea aprecierii subiective a treptei deref

A fost alatuita o baz de date excel, unde au fost preluamatorii parametri energetigii de
control_ P.U. — Puteri unitare medii Trirguri (pe ambele picioare, pe piciorul dreptpe piciorul
stang) ofex date referitoare la orientarea piegi conditionale Tn antrenamentul sportiv; infortia
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asupra calittilor de F-V, misurand puterea raporiala kg-corp in Watt/kg; H.ZBOR - inahea
medie de zbor oférinformgie orientai preponderent spre fartcaracterizand efortul realizat Tn
testare cu pradere pe latura caditilor de fora (F-V-F); V. REP. — Parametrul numit in testuliili
viteza de repefie este de fapt valoarea medie a timpilor de stasqdsi ofera informaie orientai
spre F-V-V; C.V.E. — Coeficient de variabilitateeegetic - se refex la capacitatea de control asupra
resurselor energetice n goarea nespecifica si aduce date privind calitagssgpihderii la sarituri;
C.V.S — Coeficient de variabilitate structurala e- refera la capacitatea de a controla reza
contactului cu solul, respectiv reluarea contactcdusolul la &rituri.

Tabelul 68. Centralizator rezultate medii la prol&sM — sariturile pe ambele picioare, iulie,

noiembrie
An nastere Parametri energetici Parametri de control
Pu (W/kg) H zbor (m) Vrep.(s) Cve (%b C vs (%)
1995 4,1 0,25 0,18 2,58 7,69
1994 4,4 0,32 0,19 2,73 7,18
1993 4,43 0,33 0,19 2,36 7,02
2.6. Concluzii

Pe baza parametrilor somatici am calculat indi@ amonie (Amarsi Adrian lonescu
Errisman), ce se dfl limitele normale, conform interpgatior date de INMS Bucugsi. Din
compararea cifric a diametrului biacromial cu cel bitrohanterianadesend alura atleti@ (torace
larg, bazin ingust).

Actiunea de franare a vagului se exeéraiteopotrid asupra nodulului sinusal, cat a
nodulului atrioventricular determinand tullitdte minore de repolarizare. Tullimle minore de
repolarizare inregistrate in repaus iddariginea necoronariana acestor tulbéri inregistrate pe
electrocardiograg ele fiind amprenta asteniei neurocirculatoriedsom de suprasolicitare sau de
supraantrenament).

Bradicardia este o adaptare biopozitbe semnifig lucrul economic al inimii in repaus, inima
avand suficient timp de odihn diastola fiind lung, astfel @ inima lucreaz mai puin, si
posibilitaitile de umplere sunt crescute, iar itigamiocardului este mai banBradicardia fiind mai
accentudt, cu cat efortul are o componénderolda mai mare inseaninca, antrenamentul aerob
determird cresterea economiei fumionale a aparatului cardiovascular

Antrenamentul determinscaderea frecvegei cardiace de efort, semnificand lucrul economic
al inimii in efort specific. Antrenamentul nu madif valorile de repaus ale tensiunii arteriale,
semnificand o solicitare favorabib aparatului cardiovascular, in repaus, ceea sEaind ci s-a
instalat un echilibru intre vasoconstiécdin organele inactivg vasodilat@ia din organele active.

Tensiunea arteridalmaxima in efortul standard de intensitate constamteste rapidsi se
stabilizeaZ repedssi la valori mici ce nu defgesc 180 mmHg, iar tensiunea arterialinima creste
sau scade, cu 2-3 mmHg, datbniedistribuirii sdngelui in efort, prin vasocongiia din organele
pasive si vasodilatéia din organele active, semnificand o solicitarevofabili a aparatului
cardiovascular, dato@aantrenamentului, asigurand stexea aproviziodrii cu oxigen aesuturilor in
activitate.

Antrenamentul crge calitatea regtii aparatului cardiovasculagi deci crgte adaptarea
intregului organism la efort, dataritmobilitatii crescute a proceselor nervoase superioare,
semnificand economie, armonjidabilitate fungionak.

Antrenamentul aerob deterndiintensificarea refacerii postefort a aparatuludeavascular,
semnificand crgerea labiliitii functionale (frecvera cardiag revine rapid la valorile de repaus),
semnificand un grad bun de antrenament. Indiceleg®@entru majoritatea subtdor prezint
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valori negative (calificativ buii foarte bun) revenirea frecvgm cardiacesi a tensiunii arteriale
facandu-se pentruticsubiegii in primele 5 minute.

Bradipneea este 0 adaptare biopozite semnifia lucrul economic al aparatului respirator in
repaus, fiind cauzaide hipertonia vagal

Antrenamentul determinscaderea frecvegei respiratorii de efort semnificand activitatea
economid a sistemului respirator in efort.

Scaderea frecvegei respiratorii in efort, semniticactivitatea optira a aparatului respirator n
efort, la 30-35 resp/min, valori care nu afecteaaportul inspirde/expirgie si nu modifici
compoziia gazelor alveolare, un grad mai bun de antrenaghervaloare sporti¥ mai mare.

Antrenamentul determin cresterea volumului curent de repays al volumului curent
maximal, datorit dezvoltirii musculaturii respiratorisi a creterii elasticititii elementelor toracice,
ce permit mobilizarea unui volum de aer mai mauefj@care respitge.

Antrenamentul determiincresterea capacitii vitale, semnificand activitatea economia
aparatului respirator in repaus datouezvoltirii musculaturii respiratorigi a creterii elasticitiii
elementelor toracice, care permit mobilizarea wolum de aer mai mare, cu fiecare regpra

Antrenamentul nu modific debitul respirator de repaus dndetermid cresterea debitului
respirator voluntar maximgi a debitului respirator in efort maximal, semréfic activitatea
economid in repaus, dar cu eficignmaxima in efort.

Sa02 in repaus se mare in limite normale. Efortul sportiv nu modiicvalorile SaQ,
acestea amanand la valori cuprinse intre 95% 97%, semnificand ceterea posibiliitilor de
transport a oxigenului in efoli functionarea plmanilor la capacitate maxin prin ventilaie
pulmonai exagerat (hiperventilaie), indus de acidoza lactic din sangesi din muschii activi,
posibili, datorit adapirii custii toracice la efort, prin hipertrofia musculaturespiratorii si a
cresterii elasticititii custii toracice a sportivilor, asigurand cantitatearende oxigen ce va fi cedat
tesuturilor in activitate.

Coeficientul fungonal de mobilitate CFM = 100% 1in articta pentru majoritatea
subiedilor, neinregistrandu-se in antecedente accideatarcfi putut duce la 8derea mobilitai
articulare. Se rematovalori mai sézute ale indicelui global de f@rpentru dinamometrie, recuperat
pattial prin forta lombaéd si valori ale indicilor electromiografici mai zute pentru inregistrarea pe
calcai.

Antrenamentul determin cresterea consumului maxim de oxigen, semnificandsterea
capaciftii aerobe de efortsi un grad bun de antrenament.VO max, indicator atitwdinii
cardiorespiratorii in efortul de andutarse incadreaza in intervalul (2500-3100 ml/mir) te 1800
ml/min la nesportivi.

Din punct de vedere teoretic, un sportiv este @t atai bun din punctul de vedere al
controlului neuromuscular cu céat se adaptemai binesi mai rapid la o situge noui. Deoarece
protocolul testului cere ca timpul de stat pe $ofie minim, iar iriltimea @riturii sa fie maxing,
teoretic ar trebui ca toatérgurile si aibe aceeainaltime si sa respecte acejainterval de timp. Din
graficul comparativ al intervalelor de varea a valorilor puterii unitare laasturile pe ambele
picioare ale fie@rei grupe, se obsefaceeg usoal ascendegd in raport cu varsta.

Viteza de repetie in lotul nostru se incadreazn intervalul 170-180 ms valori medii —
normale. Coeficientul de variabilitate energgtou valori bune aratca sportivii controleaz fazele
de finalizare ale mcarilor la mare vitez (pentru &riturile pe doua picioare). Valorile mai mari ale
coeficientului de variabilitate structufiadrati ca atleii din lotul nostru in@ nu &i cunosc structura
corporafi, sunt prea rigizi, rgind sa se pregteasd pentru un contact cu solul.

Avand in vedereatimpul scurs intre cele deuletermirari a fost destul de scurt, se observ
variaii mici ale indicilor antropometrici, funionali si ai capacitii de efort in dinamica doar pentru
unii subie¢i. Valorile recoltate in probele de efort au valot superioare nesportivilor, dar
semnificativ mai mici decat valorile din literatudeg specialitate, ceea ce ne a@t acumuidrile se
realizeaz n salturisi neuniform pentru to sportivii.
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CAPITOLUL 3

DETERMINAREA INDICILOR CALIT ATILOR MOTRICE CONDI TIONALE IN
DINAMIC A

Testrile calitatilor motrice condiionale (vitea, forta, rezistei) s-au realizat la LP§ CSS n
luna iulie (testarea igiala) si Tn luna noiembrie (testarea fidglsi au constat in: testarea vitezei s-a
facut prin proba de alergare de viteu start din picioare 50 m; testareados-a ficut prin proba de
saritura n lungime de pe loc; testarea rezigges-a ficut prin proba de alergare de rezigieh000
m. Datele recoltate in urma celor davaldiri au fost centralizate intr-o biade date de tip excel.

Calitatile fizice sau motrice cum le nugte Zatiorscki, V., (1992) constituie premizele sau
cerinele motorii de baz pe care sportivulsi construigte propriile abilifiti tehnice. Demeter, A.,
(1980), defingte califitile motrice ca fiind acele laturi ale motrigii care se manifestin parametrii
identici ai micarii, au acela etalon de risus si se bazeazpe mecanisme fiziologicg biochimice
aseninatoare.

Weineck, J., (2003), admite punctul de vedere ddiode Gundlach in 1968 in clasificarea
calitatilor motrice in condionale (vitez, forta, rezistem) si coordinative (indemanare, mobilitate —
suplee).

Calitatile motrice condionale sunt dependente direct de cg@adizici, au la baz eficiena
metaboli@ a musculaturisi a altor aparatei sisteme (cardiovascular, respirator, sistem reeto.).
Factorii limitarti sunt legaé de cantitatea de energie disporildin muchi si de mecanismele care
regleaz debitul energetic (enzimele), viteza forta de contrate, daf de calitateasi numarul
unitatilor motorii angrenate in activitate. Faza cea mmarcand a dezvolirii lor se situeax la
nceputul pubedtii, fiind cupringd intre 12si 17 — 18 ani. Calitile motrice coordinative sunt
determinate, Tn principal, de procesele de costraglare a ncarii.

Calitatile motrice au doi componente: geneticcare se reférla caracterele Triscute,
informaia genetid care al&tuieste genotipulsi care se manifestsub fornd de fenotip (forma de
manifestare exte#); dobandii prin exerdjii influentate de condile de mediu.

Tipul de antrenament (fti;, rezistema sau vite3) care influepeaz diregia, amploarea
proceselor de dezvoltagg maturizare in diferite faze, sunt determinanteréagia de adaptare a
organismului.

in perfegionarea calittilor motrice este utilsse cunoagcdeterminismul genetic al figeia,
de care depinde in final antrenabilitatea acestora.

Fona reprezint capacitatea omului de a invinge o rezigt@xterioai masurat in kg, printr-
un efort muscular intens. Este necesase fad distingie intre fota si puterea muscular Fora
Tnseama invingerea rezisteai fara condtie de timp, iar puterea se refda lucrul mecanic efectuat
n unitatea de timp.

Pe baza practicii antrenamentului sportiv se distirei forme fundamentale de far
musculai: forta maximai (forta cea mai mare pe care sistemul neuromuscular gbatelezvolte
printr-o contrage musculai voluntag); forta-vitezi (capacitatea sistemului neuromuscular de a
nvinge rezistete printr-o contrage foarte rapid) si forta-rezistemi (capacitatea care permite
organismului & se opua oboselii Tn prestdle in care fota se combii cu durata).

Saritura Tn lungime de pe loevideniaza forta exploziv a trenului inferior. Se permite o
singuél pendulare a btalor pentru elan. Se acdrdiow nceréri si se inregistreazcea mai bui
saritura. Se nasoak distana de la varfurile picioarelor (paia de plecare) pana cilcéaie (poziia de
aterizare). Suprafa pe care se sare trebuie fe neted si nealunecoas Se sare desgubau cu
pantofi de tenis. Rezultatele se inregistidazcentimetrki se transforra in puncte.

Rezistemma sau anduraa (,endurance” putere de a suporta) este capagitiaiea si psihici de
a rezista la oboseaalin timpul unei presta fizice de lung durati. Demeter, A., (1980) defige
rezistema ca acea capacitate a omului de a depune o atdivin timp cat mai indelungatrf
scaderea randamentului, in coridé functionarii economice a organismului, Tnvingerii obossliia
unei restabiliri rapide.
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Criteriile de clasificare a formelor de manifestarerezistetei sunt. dup aspectul masei
musculare implicate (rezistgnlocah si general); dup disciplina sportii in care rezistaa este
dominani (rezistema specifia si rezistena general); dupi caracteristicile metabolice ale proceselor
furnizoare de energie (rezistanaeroh si rezistena anaerob); dum durata efortului, sursele de
energie, varsta, gradul de antrenament (andisateza, anduragi scurti, mediesi lunga).

La alergarea de rezist@rbaietii de la 12 ani in sus alearg000 m.

Toate distatele se aleatgo singué da#, pe teren plat contracronometru. Transformarea
alerdirii in mers se considgrabandon. Se aled@arglescu sau cu pantofi de tenis. Rezultatul se
exprima Tn minutesi secundsi se puncteazconform tabelelor.

Viteza este capacitatea de a efectugcanicu mare rapiditate (frecved), timpul de exectie
fiind minim pentru condiile date (Demeter, A., 1980). Viteza este capéedtale a efectua @i
motrice intr-un timp minim in fune de condiile impuse, grége mobilititi proceselor
neuromusculargi capacititii musculare de a dezvolta far

Forme de vitex ciclica, care se refédrla succesiunea de tami motrice ase@dnitoare;
aciclica, ce caracterizedzoate agunile motrice izolate mai mult sau maitpustereotipe (Frey, G.,
1977).

Demeter, A., (1980), descrie uiktoarele forme de vitéz viteza de regee, care repreziit
timpul Tn milisecunde de la regggnarea unui stimuwi pani la inifierea gspunsului motor; viteza de
execyie, timpul scurs de la inerea mgcarii pam la terminarea mgcarii; viteza de repetie,
frecvena maxind a mgcarilor; viteza de deplasare, include viteza de tieaale execte si de
repettie; viteza de angrenare (de accelerare), capaxitkt@ccelerare sau de a atinge cat mai rapid o
viteza maxima.

Alergarea de vitez— 50 m pentru deti este cu start din picioare, cronometrat de langri
miscare. Se evitterenurile Tn pafitsau denivelate. Nu se folosesc pantofi cu cuieac®edi doua
Tncerdciri si se inregistreazcel mai bun rezultat. Pauza dintre akergste de 15 minute. Rezultatul se
inregistreaZ in secundssi in zecimi de securid punctele cuvenite pentru perforngarespectiy
fiind precizate la proba, varsfasexul respectiv.

CAPITOLUL 4

ANTRENAREA RETELEI NEURONALE ARTIFICIALE

Pentru modelare, fiecarui subiect i-a fost atrilbitcod. Astfel, subiec nascui in 1993 au
primit codurile A94, B94, etc; subigicnascui in 1994 au primit codurile A94, B94, etc; subiec
nascui in 1995 au primit codurile A95, B95, etc. Bazaddde pe bazaimeia s-a efectuat modelarea a
insemnat o matrice input cu 60 x 139 de valorimi@ii cu datele riisurate pentru cele 139 de
variabile pentru fiecare din cei 60 de subiec

Pentru inlierea sistemului expest evaluarea parametrilor de modelare, s-a reahratiza
Componentelor Principale (PCA) pentru un raurde 30 de subigic In acesta itettge, Th modelare
ponderea variabilelor a fost aleasa &@gal 1 pentru a observa care variabile variegl mai mult.
Metoda de validare a fost compl€tull cross-validation). Analiza a fost trata cu un numar de 20
de componente principale (PC). Datele au fostraenin jurul mediei.
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CAPITOLUL 5

PREDICTIA PERIOADELOR CARE OFER A POTENTIALUL CEL MAI MARE DE
DEZVOLTARE AL CALIT ATILOR MOTRICE CONDI TIONALE

5.1. Analiza componentelor principale (PCA)

Pentru modelare, fiecarui subiect i-a fost atrilbitcod. Astfel, subiec nascui in 1993 au
primit codurile A94, B94, etc; subigicnascui in 1994 au primit codurile A94, B94, etc; subiec
nascui in 1995 au primit codurile A95, B95, etc. Bazaddde pe bazaireia s-a efectuat modelarea a
insemnat o matrice input cu 60 x 139 de valorimi@i cu datele riisurate pentru cele 139 de
variabile pentru fiecare din cei 60 de subiec

Pentru inlierea sistemului expest evaluarea parametrilor de modelare, s-a reahratiza
Componentelor Principale (PCA) pentru un raurde 30 de subigic In acesta itettge, Th modelare
ponderea variabilelor a fost aleasa &gal 1 pentru a observa care variabile variegl mai mult.
Metoda de validare a fost compi€tull cross-validation). Analiza a fost trata cu un numar de 20
de componente principale (PC). Datele au fostraenin jurul mediei.

Rezultatele au indicat, Tn primul rand, o variaxteesiduad corect distribuit ca influena, cu
excepia subiedlor C95 sau 194, pentru care se inregistieazariani X residuai mare,si respectiv
H94 sau C94 pentru care se inregistiaaori leveragemare (de exemplu). Tadi) pentru @ C95si
194 au valorileveragemici, respectiv H94 sau C94 au valori ale variaKteesiduale mici, acgia au
fost pastrai in analiz.

Pentru stabilirea nufinului optim de componente principale necesare boae modeiri, s-a
observat faptul £ varianta rezidu@lY nu mai scade semnificativ duprimele 8 PC (vezi Figura 13).
Intr-adevar, din Tabelul 69 Figura 14 se poate vedea ca la acest numar de\®d) o variarat
explicat de 91.078%, iar pentru calibrare o variaekplicat de 97.277%, valori ce nu mai cresc
semnificativ pentru un nuin suplimentar de componente principale. Ca atate ds ateptat
existena unei corelgi n-dimensionale (n=139) bunepentru o modelare cu 8 PC.

Residual X-variance infiuence
8 : BRI 04+ 5]
i Co- 194
5 —
: : - A93
7 : - 1B95
1 : - Jost??
: + Ag4 - F93
: : 'gngs E93. Foq - He4
- B93 - 195 - H95
i : . 'Ags . Hoa G94 - E94. po4 :
: : + Do5
B . F9h 95
. .194‘ 95 -
2 | - BY4
- Ce4
0 —
lLeverage

0.2 03 0.4 0.5 0.6 07 038 09 1?0

0.1
RESULTZ2,PC: 9.9

Figura 12. Influenta variantei reziduale X pentrd RC
57



200 — X-variance Residual Variance

100 —|

50 —

0 —

PCs

T T T T T T
PC_00 PC_02 PC_04 PC_06 PC_08 PC_10 PC_12 PC_14 PC_16 PC_18 PC_20

RESULT?Z2, Variable: ¢ Total v Tofal

Figura 13. Analiza variantei reziduale Y pentruRG

TABELUL 69. Varianta explicata la modelarea cu 20 P

ExpXCalTot (PCs) ExpXValT(PCs)
PC_00 0.000 0.0
PC_01 52.978 36.9
PC_02 76.066 36.4
PC_03 85.920 @8.0
PC_04 90.364 80.18
PC_05 92.994 87.99
PC_06 94.587 82.16
PC_07 96.127 88.54
PC_08 97.277 98.07
PC_09 97.974 4p.3
PC_10 98.491 93.039
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100 —| X-variance Explained Variance

" PCs
PC 00 PCO0? PC 04  PCO6 _PCO8 PC10  PC12  PC 14 PC 16 _PC 18 PG 20
RESULTZ, Variable: c.Tolal v.Tofal

Figura 14. Analiza variantei reziduale Y pentruRG

Ca atare modelarea a fost refuati 8 componente principale, pentru ca un modelsinaplu
este mai robust. Condie modekrii au fost fstrate identice cu prima itera Figura 15 ne indic
alura sdderii variantei reziduale, care atati nu este adecvatreducerea in continuare a rmiui
de PC. Acest lucru este confirngatle modul de varige a variantei explicate (vezi Figura 16). Bup
cum arail Tabelul 70, in cazul modeli cu 8 PC, se aine o variani explicat de 90.672%, iar
pentru calibrare o variahexplicat de 97.277%, valori care sunt practic egale cu chaiaute cu 20
PC, ceea ce confirirca renurarea la restul PC este cogect

sy —| Xvedance .. ..  Residwal Vajance

pes

T T T T T T T T T
PC 00 PC 01 PC 02 PC 03 PC 04 PC 05 PC 06 PC 07 PC 08
RESULT 8 PC wei..., Variable: c. Toial v Total

Figura 15. Analiza variantei reziduale Y pentru @ P
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Tabelul 70. Varianta explicata la modelarea cu 8 PC

ExpXCalTot (PCs) ExpXValTot (PCs)

PC_00 0.000 0.000

PC 01 52.978 6.678
PC_02 76.066 31.329
PC_03 85.920 59.260
PC_04 90.364 78.480
PC_05 92.994 82.243
PC_06 94.587 82.447
PC_07 96.127 87.031
PC_08 97.277 90.672

100 —| X-variance Explained Variance

....pCS

PC 00 PC 01 PC 02 PC 03 PC 04 PC 05 PC 06 PC 07 PC 08

RESULT 8 PC wei..., Variable: c.Tofal v.Tofai

Figura 16. Analiza variantei explicate pentru 8 PC
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Residual X-variance Infivence
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RESULT 8 PC wei...,PC: 88

Figura 17. Influenta variantei reziduale X pentrdP&, in modelare cu variabile neponderate

Din analiza influerei variantei reziduale X pentru 8 PC, prezeniatFigura 17, se observ
ca subiec¢ii H94 si C94 &i pastreaz comportarea anornmialfata de restul grupului analizat. Intr-
adevar, analizand distriltiile scorurilor asociate subigior si loading-urile asociate variabilelor, cel
mai bine s-a putut deduce motivul acestei conipoainormale din analiza PC5 vs. PClsaAcum
arat Figura 18, subiectul H94 are o valoare asacascorului PC5 negativ anormal de mare, iar
subiectul C94 o valoare asodia scorului PC1 anormal de mare.

Din Figura 19 se poate observa acestea se dator@axalorilor anormal de mari ale
colesteroluluisi tesutului adipos pentru H94, respectiv ale triglaeor pentru subiectul C94. Ca
atare s-a luat decizia eliniini acestora din lotul de analiza. De asemene@psée observa in figura
18 & marea majoritate a scorurilor subitar sunt apropiate ca valoare, datdfi@ptului G valorile
caracteristice lor pentru majoritatea variabiledar variaii mult mai mici decéat variabile precum
trigliceride, colesterolsauQTc. De aceea s-a luat decizia de a antrena sistemul cu o pondere a
variabilelor egala cu inversul detie standard (1/StDev), restul parametrilor specidondiiilor de
modelare #amanand acega
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PCH Scores
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Figura 18. Analiza scorurilor PC5 vs. PC1 asociat@iectilor analizati, pentru 8 PC

w0 FCS ... Xieadings
| - QTc (m
05 —
+ trombo
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R G - tngli
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B TGO
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« -Colest
05 — T
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T T T T T T T T T T T T
-0.1 0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 09 1.0

RESULT 8 PC wei___, X-expl: 54% 3%

Figura 19. Analiza loading-urilor PC5 vs. PC1, astde variabilelor analizate, pentru 8 PC
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07 —| Residual X-variance Infivence
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RESULT12,PC: 5.5

Figura 20. Influenta variantei reziduale X pentrdP&, cu variabile ponderate (1/StDev)

Intr-adevir, comparand datele din Figura g0Figura 17, aceste noi conidide modelare au
condus la variante reziduale X de valori de 10mai mici si valori leveragereduse practic la
jumatate, ceea ce prefiguréaa modelare mult mai bénin aceste condi, s-a putut trece la analiza
coreldiilor multivariate.

5.2. Analiza corelatiilor multivariate

Pentru determinarea tipulsi intensitii corelaiilor multivariate s-a trecut la analiza scorurilor
asociate subiedor si a loading-urilor asociate variabilelor. Astfel, din corgla PC1 vs. PC2,
prezentatat in Figura 21, se obset¥ valorile indicilor calititilor motrice condionale A50I (timpul
de alergare de vitézu start din picioare 50 m,asurat in iulie), ASON (timpul de alergare de vitez
cu start din picioare 50 m, asurat in noiembrie), este caracterizat ldadinguri PC1si PC2
negative mici.
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02 —| PC2 : X-loadings
] : . wigli - v,
| g
01 — -+ Z2Hmax
7] - stgitighe 7 . 9H zbo - ©Glicem - 2SR + DTR3
i : - +  eozino M@ﬂinc . Dbie
] uree
] -+ ‘Dina - . QTc{m
0 — - Dinal - MaxR4 MaxR - MinV
. . pregonoci  MigREXY :
] - MinRMaxRIC  qoglbumi dTSQV re | g Séﬁj’ns_ o]
] * MinR . maxgglimfoc :
] : + MIRR3 .
] : : - +DTRbo :
01 — -+ [hrarE . T
] .’ DinaF - sfelP © MaxRirgorm
J : - celule
] +  Dina- ! - 2V _rep
i + T adip
02 ]
] - Dina-
] - Tadip
. - SRt
03 _ .
PCft
T T T T T T T T T T T
-0.25 -0.20 -0.15 -0.10 -0.05 0 0.05 0.10 0.15 0.20 025
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Figura 21. Analiza loading-urilor PC2 vs. PC1

Tabelul 71. Valorile scorurilor PC# PC2 asociate cu timpul de alergare de vitezateut lin
picioare 50 m

PC_01 (X-Variables) PC_02 (X-Variables
A50I -5.178e-02 -7.985e-03
A50N -8.263e-02 -1.898e-02

Se obser¥ deci @ indiferent in ce sezon au fosasarai acesti indici ai calititilor motrice
condiionale pe parcursul primului an de zile de amalgerformarele A501si ASON sunt corelate
pozitiv in mod deosebit cu indicii prezenitia Tabelul 71.

indici ai capacitii de efort:

Dina-IGF 1 -0.159 1.996e-02
DinaIGF2  -0.159 3.951e-03
Dina-F1 stg -0.245 -9.906e-02
indici fungionali:

DTR4 -0.133 -9.227e-02
trombocite  -0.125 -9.226e-02
GGT -7.616e-02 -0.104
stgH_zbor  -0.223 9.221e-02
stgHmax -0.232 9.428e-02
stgS.PMR  -8.018e-02 -0.108

Corelgii negative puternice detech Tntre A50lsi ASON si variabilele cu scoruri PC1
pozitive mari, ca de exemplu indicii capaditde efort:

stgV_rep 0.220 -3.233e-02

stgTSOLm  0.223 -3.707e-02
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Spre deosebire de A5GI A50N, indicii calititilor motrice condionale la alergarea la
rezistema au suferit modifiari in primul an. Ambele variabile sunt caracterezdeloadinguri PC1
negative mici, dar A10Il are dnading PC2 negativ (mic), pe cand A10N are scor PC2 pofitic).
Se poate trage concluzia aitial, Tn timpul nisudtorilor din iulie, subiegi erau mai puternic
afectai de valorile pe care le inregistrau pentru vatedbicaracterizate de loading-uri PC2 pozitive
(cum ar fi DTR3, MinC), in toan@ncorelaia a devenit mai puterriccu variabilele care influgeaz
pozitiv puternicsi A50I si ASON, respectiv cele caracterizateldadinguri PC2 negative.

A10l
A10N

-4.207e-02
-5.456e-02

6.998e-03
-3.715e-03

O comportare total difeito au indicii califtilor motrice condionale lega de lungimea la
saritura in lungime de pe loc, dsurat in iulie (cod de variabila SIULyi respectiv in noiembrie (cod
de variabii SNOV), ambele caracterizate dwadinguri PC1 negative micsi loadinguri PC2

pozitive mari.
SIUL -4.389e-02
SNOV -4.091e-02

0.126
0.131

Dupa cum se obse#vdin Figura 10, as#i indici sunt corela pozitiv puternic mai ales cu
variabilele: trigliceride, MinC, MaxC, sau 2S.PMRe de alt parte, inregistre@z corelaie negatid
puternicé cu indici precum cei antropometrici:

Greutate -6.151e-02
Masa slab optima  -5.918e-02
T adipos optim -5.799e-02
Masa slab -6.724e-02
Supraf corp -7.332e-02
T adipos -kg -1.945e-02
T adipos % 1.945e-02

-0.269
-0.269
-0.269
-0.266
-0.260
-0.248
-0.167

In mod analog au fost analizate cotiéla scoase in evideh de celelalte componente
principale. Rezultatele sunt prezentate in figutgdemai jos.

03 - PC3 X-loadings
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PC_01 (X-Variables) PC_03 (X-Variables)
A50I -5.178e-02 6.045e-02
A50N -8.263e-02 2.689e-02
A10l -4.207e-02 -5.022e-03
A10N -5.456e-02 -1.164e-02
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SIUL -4.389e-02 8.826e-03
SNOV -4.091e-02 1.360e-02
Figura 22. Analiza loading-urilor PC3 vs. PC1
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AS50I
AS50N
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SIUL
SNOV

PC_01 (X-Variables)
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-4.091e-02

Figura 23. Analiza

PC_04 (X-Variables)
-0.300
-0.293
-0.309
-0.306
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0.145

loading-urilor PC4 vs. PC1
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PC_01 (X-Variables)

PC_05 (X-Variables)

A50I -5.178e-02 0.203
AS0N -8.263e-02 0.200
A10l -4.207e-02 3.444e-02
A10N -5.456e-02 2.681e-02
SIUL -4.389e-02 -0.241
SNOV -4.091e-02 -0.235

Figura 24. Analiza loading-urilor PC5 vs. PC1

Analiza prezentatin Figura 23 arata ca PC5 distinge intre varibiterelate pozitiv puternic
cu A50Isi AS0N, repectiv variabileleolesterol, MinR, trigliceridai cele corelate puternic negativ
cu A50I si AS0N dar corelate pozitiv puternic cu SIBLSNOV, respectiMminC, stgS.P, 2S.PMR,
neutrofile, MaxC, etc.
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03 — PC6 X-loadings
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SIUL -4.389e-02 0.123
SNOV -4.091e-02 0.118
Figura 25. Analiza loading-urilor PC6 vs. PC1
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PC_01 (X-Variables)

PC_07 (X-Variables)
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AS50I -5.178e-02 9.524e-02
AS0ON -8.263e-02 6.308e-02
A10l -4.207e-02 1.044e-02
A10N -5.456e-02 1.537e-02
SIUL -4.389e-02 -1.399e-02
SNOV -4.091e-02 -4.129e-03
Figura 26. Analiza loading-urilor PC7 vs. PC1
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Figura 27. Analiza loading-urilor PC8 vs. PC1

In concluzie, cea mai buna discriminare intre imdaalitatilor motrice condionale si
variabilele corelate multidimensional cu gt 1i asigué PC1 impreuf cu PC5i PC6, motiv pentru
care numai aceste componente principale vor felimtonsidenge in analiza pe grupe de vaist

69



03 —| PC5 : X-loadings
; . drS.PM
02 gL
J - QTec{m . ax :
E . Colest~ stgHma e e - DTRZ +monoci
] : . 2TS0lm T
01 : - MinR3. . S1O5F : HEQTS?
E : + celule + albumi + TGO : ©2V_rep
. © Nimax ©odTSOL e L
= -f aso1 S SR Bina-F d.V :
B : ) V5 © drv_Te + Dina-
] : - .DitAna : T
| q @ O FD - gt
= : - wigh - TR - MaxR2 - - Max . Tagipddip
o ] . MinCt ’ M~ RE?TRSM 3 ' _L""?Jg :
] - minG
E . neutro : + maxV ’ Di:naf :
_0_2_; cBHgbo MRV DinacE DTV
g . IS PMR :
2 pet
020 015 010 005 0 005 010 015 020
RESULT13, X-expl. 22%,10%
PC_01 (X-Variables) PC_05 (X-Variables)
A50I -0.149 8.731e-03
A50N -0.102 -8.562e-03
A10l -7.657e-02 -6.635e-02
A10N -7.550e-02 -6.260e-02
SIUL 7.874e-02 -2.433e-02
SNOV 7.580e-02 -3.276e-02

Figura 28. Analiza loading-urilor PC5 vs. PC1 lalsectii de 16 ani
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A50N -0.102 3.248e-02
Al10l -7.657e-02 2.679e-02
A10N -7.550e-02 5.302e-02
SIUL 7.874e-02 8.042e-02
SNOV 7.580e-02 8.424e-02
Figura 29. Analiza loading-urilor PC6 vs. PC1 lalBectii de 16 ani
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Figura 30. Analiza loading-urilor PC5 vs. PC1 lalsectii de 15 ani
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Figura 31. Analiza loading-urilor PC6 vs. PC1 lalsectii de 15 ani
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Figura 32. Analiza loading-urilor PC5 vs. PC1 lalsectii de 14 ani
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PC_01 (X-Variables) PC_06 (X-Variables)

AS50I -0.178 9.849e-02
AS50N -0.132 0.181
A10l -0.121 0.115
A10N -0.132 8.350e-02
SIUL 0.124 1.160e-03
SNOV 0.127 -3.495e-03

Figura 33. Analiza loading-urilor PC6 vs. PC1 lalsectii de 14 ani

Comparand Figurile 28, 3¢ 32, respectiv Figurile 29, 3di 33, se obsetvci exist atat
variabile cu care indicii calitilor motrice condionale pot raméane puternic conglpe parcursul a
mai multor ani, dup care § aibd loc modificiri eseniale in aceste corela De exemplu A50Isi
AS50N sunt puternic corelate pozitiv cu valorile V&Hsubiedi de 15si 16 ani, dar ngi la cei de 14
ani. Un alt exemplu este faptui endicii A10I si A1ON sunt puternic corefapozitiv cu variabila
trigliceride pentru subiew de 16 ani, mai slab pentru suhiede 15 anisi considerabil mai slab
pentru cei de 14 ani. In ceea ce pgteendicii SIUL si SNOV, acetia sunt puternic corefiapozitiv
cu variabila DTR3 indiferent de vaiistdar corelga pozitiva puterni@ cu variabile precum
trigliceride se modifi@ Tn intensitate fune de varst.

5.3. Concluzii

A fost realizat un studiu multivariat de anala bazei de date hibddormat din 139 de indici
ai caliatilor motrice condionale, antropometrici, fuionali si indici ai capaciitii de efort. Acgtia
au fost misurai la 60 de subigg pe grupe de varstde 14, 15i 16 ani, In vedereaagirii perioadelor
de varsi care sunt propice pentru gterea vitezei, fgei si rezistenei.

S-a infiat antrenarea sistemului de analimultivariat in spatiul n- dimensional (n=139),
pornind de la matricea de date input de 60 x 138 gain nunar de 20 de componente principale.
Prin analiza tendielor de varide a variantei rezidualg a variantei explicate s-a ajustat sistemul la
un model mai robust, de 8 PGt& a diminua semnificativ varianta expligdotak.

S-a realizat apoi o analia subiectilor lua in studiu pentru antrenarea sistemuldisigdu-se
explicgia medicai pentru comportarea anorria doi dintre acgia, motiv pentru care datele culese
pentru acgtia au fost eliminate din calcul.

Totodati, analizand graficele corespuitaare valorilor loading pentru diversele componente
principale, s-a decis o nautergie in antrenarea sistemulgi,anume modelarea pe baza variabilelor
ponderate funte de abaterea standard. Acest demers a condeduaarea cu un ordin deinme a
variantei reziduale X.

In baza acestui model PCA final, au fost detern@inatinalizate coreléle multivariate intre
indicii calitatilor motrice condionalesi cei antropometrici, funonali si ai capaciitii de efort. S-a
realizat atat determinarea tipului cogglar (pozitive sau negative), cét o ierarhizare a intendgii
corelgiilor dintre diversele variabile (indici).

Premise pentru dezvoltarea clitde vitez si legati de ea a capaditlor de vitez apar la
varsta de la 14 ani. Manifestarea capaitir de vitez-forta este consideratfavorabik la perioada
de 14 ani. lar pentru dezvoltareatércea mai favorakil perioad este varsta de 15 ani. Varsta
senzitiva pentru dezvoltarea rezisteneste perioada de 16 ani.

In baza acestei analize au fost determinate aceiganente principale care discrimingam
numai intre diversele tipuri de indici, dgirintre diferiii indici ai calitatilor motrice condionale.
Studiul s-a finalizat prin punerea in evigea unor varigi certe ale dependegi acestora de indicii
antropometrici, fungonali si ai capacitii de efort fungie de grupa de vagsa subieglor.
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1. ARTICOLE PUBLICATE IN REVISTE DE SPECIALITATE s au CONFERINTE INTERNA TIONALE
COTATE ISI

C. Musat, M. Coman, M. Banu, A. Nechita,Advantages of using complementary teherapy in digpis tibial
fracture of athletes,prezentare poster 210, 2009 Australian Conferencef &cience and Medicine in Sport, 14-17
octombrie 2009, Brisbane, Australia, Journal of S@nce and Medicine in Sport, 2009; 12(6): 112, suplent,
abstract 210, ISSN 1440-2440, Impact factor 1.92%08,.
www.beactive09.com/images/SMA_ConferenceAbstracte(ires).pdf

Introduction: Postfracture rapid reintegration witthe training program is essential to performasgertmen. From the
beginning, it was a difficult task to set up newimvasive medical techniques which efficiently eaay@ the conventional
ones, or to open new possibilities previously ymapchable for real medical techniques. The eledtimulation of
osteogenesis aided by direct current proved tanbeffecient method, but it has the disadvantagbeihg invasive. Most
of the practical applications of ultrasounds iautmatology are based on empirical tests, withaensic fundamentals.
Material/Method: A post-fracture treatment methathg ultrasound stimulation was applied for thi@egl distance man-
athlets during a recovery program of 20 days albegyears 2008 — 2009. Setting of the treatmeramaters is a trauma
action for human, that is why another subject wearched for laboratory experiments. The similagitietween the
human and rabbit tibia had encouraged the resesitchbe carried out on rabbits. The both tibiaumdin and rabbit —
has a prismatic shape in the two proximal thirdd eylindrical in the distal third. Moreover, therstture is almost
identical. The parameters used for ultrasound $étin were 20 pulses of 2:8, 0.2W/cm_, 10 min/é@my20 days. These
parameters were set up following an experimemtegstigation of the fracture recovery under ulteamb stimulation
applied to 20 rabbits with induced tibial fractucensidered as a test group. Another group of Bbitewas selected as a
martor group. After completing the 40 days invedtiion, it was radiologically confirmed that a highality callus is
present, having a thickness of the fundamenta&reat system of 462.59um (test group), in compartsahe 314.16pum
of the martor group. The osteoplasts area wasaserewith 10% and the equivalent diameter of

haversian systems was 177.85um in the test grauppared to the 167.47um of the martor group. Corhick to the
tested athletes, after an ultrasound stimulatiotheffractured tibial for 20 days, it was notickdttafter 60 days from the
fracture moment, a hard callus was formed betwkermone heads, and it is subjected to regener&tiom a clinic point
of view, the evolution was favourable, without cditgtions.

Conclusion: This new noninvasive method reducesntimber of recoverying days, decreases the risknagcular
hypotrophy for humans, with special applicationatibletes. The early functional recovery of tibiswes the rapid
reintegration in the training program of performarsportmen.

2. ARTICOLE PUBLICATE IN REVISTE INDEXATE BDI

Musat Carmina Liana, Alexandru Pacuraru, Coman Malina, Effort adaptation or sudden cardiac death?,
Citius Altius Fortius, Journal of Physical Education and Sport (JPES), Eded by University of Pitesti, Decembrie
2009; 25(4):71-75, ISSN 1582-8131y\yw.indexcopernicus.con), (www.efsupit.ro).

Effort adaptation or sudden cardiac death?
Musat Carmina Liana?, Alexandru Pacuraru2, Comatinda

1 Dunarea de Jos” University of Galati, FacultyMédicine and Pharmacy
2 Dunarea de Jos” University of Galati, FacultyRifysical Education

Abstract

During training processes, the human body gradualpts itself, yet it is hard to believe thatastbeen conceived in
such way that it could endure the conditions ofnivig a modern Olympic or world medal. With respiecthe physical

effort, there is the following paradox: if the phoa effort is acknowledged as a protector of tearhon the long term,
then what causes these sports-related conditi@srtay result in sudden death? Thus arises thessigcef tracking and

evaluating the cardiovascular risk targeting thefgssional sportsmen, their EKG fluctuations, thedimvascular causes
of sudden death, the part played by the physicighthe sportsman in preventing the sudden deatelhss numerous

clinical cases of sports cardiology.

Key words: athletes, hypertrophic cardiomyopatiwlden death
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Introduction

The prevalence of hypertrophic cardiomyopathy wibgard to the general population is of 1 out of 500jects, its
origin being considered to have genetic causesalaminant autosomal transmittance.

With respect to young sportsmen, 35-45% of the sndtkaths are caused by hypertrophic cardiomyastthie athletes
facing a 2.8 times greater risk than the persotsengaged in a professional sport for the occugesfcsudden death.
Although certain states have forbidden the takiag pf sportsmen suffering from hypertrophic candyopathy in any
competition, setting a diagnosis is not an eady, smmetimes it being announced post-mortem, aativepsy, by means
of a macro and microscopic examination. The fdeepathologists may set the cardiac hypertrophgmtiais, but cannot
express a positive opinion regarding the mechahisvng led to the patient’s death.

Given the fact that the cardiac morphofunctionatlifications, displayed by the professional sportsrae an adaptation
to the physical effort, are sometimes similar ® dimes attributed to the hypertrophic cardiomyopatking able to make
differences between the functional and/or morphokignodifications of an athlete’s heart as beifigoloysiological or
pathological nature and drawing a line with thigam, requires additional investigation methodsnétbeless, there is a
certain doubt as to whether these particular ingasons are cost-effective and whether the prepmtition testing
methods involving the professional sportsmen rigiiime occurrence of cardiovascular events (a fatmigkground of
heart failure, sudden deaths, cardiomyopathies) taybased on the anamnsesis, taking into accouwit the
electrocardiogram is not part of the screening.

Cardiovascular adaptations involving sportsmen

Through the blood, the circulatory system is the @ssuring the oxygen and nutrient supply of thiés aand is
responsible at the same time for transporting thestances resulting from metabolic degradatioroaaiminate them
from the organism. The heart is a muscular-cavitmd-chambered (2 atriums and 2 ventricles) ordacated in the
thoracic cavity, in the mediastinum. It has a cahighape, its top (apex) being pointed towardsdiaghragm. It is
mainly formed of a rhythmically-contracting musaukstructure that pushes the blood through the eeriody. The
contractions begin in the embryo, three weeks @iedormation and continue throughout the entiiee df the individual.
The muscle only rests for a fraction of second betwthe beats. In a life span of 76 years, thet ingthbeat for almost
2.8 billion times and will pump 169 million litersf blood. The size of the heart varies with agéndp@roportional to the
size of the thoracic cavity. Concerning the healtidividuals leading a sedentary life, the weighthe heart depends on
their age, gender and body weight. The averagehvefa male heart stands for 0.45% of the bodygheiwhile the
average weight of a female heart stands for 0.40%eobody weight. With regard to an average-weidhadult, a male
heart can reach at most 400 g, while a female heaches 350 g. [3]

The process of reaching top sports performancesllyspushing the physiological limits of the humarganism, not
adequately correlating the training technique with age of the sportsman, has lately brought alonwganted medical
consequences. Regular exercise, leading to undbbigteefits for the health of an individual, is notbe mistaken with
taking up a sport professionally.

The intense physical effort carried out on a lomgiqul of time may induce functional, adaptive andrphological
cardiac modifications. These being considerednbst frequently studied condition is the left venittar hypertrophy.
Whenever being associated to a prolonged physifat,ets condition is usually moderate and canckearly attributed
to physical training. However, there are cases whenhypertrophy is severe enough to require #mintial diagnosis,
correlated to other medical conditions, especitiy cardiomyopathies mainly causing sudden deatlgsung athletes.
[1.2]

The cardiac hypertrophy, a synonym of the miocardypertrophy is caused by a hypertrophy of the gk
cardiomyocytes. It may either appear as a physicdbgadaptation mechanism (growing up, taking umrisp
professionally) or from a pathological cause (&atelnypertension, genetic anomalies). A sportsmavelbps cardiac
hypertrophy as a result of various factors, amohggiwthe most important are considered to be timeoldlgnamic, neuro-
hormonal and genetic ones, as they act in a syienganner. The data gathered from the experimeatsed out on
animals shows that the physiologic hypertrophy aderate and well-balanced, lacking any form ofddis and with a
capillary density adapted to the myocytic hypertnppt.6], being, from the anatomo-pathological paifiview, radically
different from the secondary hypertrophy of a phibizal process, when the left ventricular hypgrtrp associates a
significant fibrosis and a vascular inadequacy.

The sportsmen’s hypertrophy is, by definition, rgathological and has no complications, althoughesanthors take
into consideration a ventricular or supraventricaahythmia risk. [7]

There are two types of cardiac hypertrophy: theceatric one, induced by the isometric, static ¢fftgading to the
thickening of the blood vessel’s wall without egjisig the VS cavity and the exocentric one, appgaama result of the
dynamic and isotonic effort, the cavity being egéat proportionally to the thickening of the VS wgalDther considered
triggering mechanisms could be certain hormonaifacand bradycardia. Although the majority of gedies reaches
similar conclusions, there are also some contrie®negarding the connection between the efforé tife individual
makes and the modifications suffered by the heart.

For the professional athletes, the sports are bictiog that unfortunately may leave unwanted tratée superior parietal
hypertrophy (above 13 mm) has been frequently e, especially in the male patients (16mm),athes practicing
endurance sports: cyclists, swimmers, kayakers.rébearch carried out in Italy has proven thangtt#force trainings
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of the anaerobe type, mostly accounting for an edgneffort (halters, tossing weights, and swimmingn short
distances) produce VS wall hypertrophy, resultinghie decrease of the VS cavity’s internal diam@tencentric HVS).
Consequently, the highly-demanding sports (haltkxall to parietal thickening rather than VS diliatat All the other
sports lead to VS dilatation and exocentric hypgtty. The sports associated with maximal dilatatiod thus maximal
hypertrophy, are ranked as follows: first comeslinge then kayak-canoeing, natation, athletic spdibng/short
distance) and football. Tennis and hockey inducerage modifications, while volleyball and equitatimduce minor
modifications. Due to the fact that sportsmen trgjnon the long term display a VD dilatation andoah variety of
depolarizations/ repolarizations and electrocandinoganomalies, a differential diagnosis with VD glgsia is more and
more required. Nonetheless, an ultrasonography tmiggike it rather difficult. However, the MRI allows better
diagnosis of this condition. Both the global/segtagn dysfunction and the substantial VD dilatiorstsin the VD
dysplasia diagnosis. Should a VS dilatation/thickgrbe associated, then the heart is sure to tdetat’. In Italy, an
increased arrhythmogenic dysplasia VD dysplasia@dérce was discovered in athletes having suffereddalen death
[5].

Another research dealt with a comparison of thedidtolic function (pulsating eco Doppler) betwélka long distance
swimmers [12] and short distance swimmers [14]d&lblaying HVS signs. The initial and final didstspeed quota has
been found to be greater in the short distance swirg; the VD myocardial function at the beginnirigh® diastole is
positively influenced by the increase in the prarge and represents an independent effort deteminifibere are various
mechanisms through which the hypertrophy becomepathological phenomenon. Among them, an importamt s
played by the relative coronary failure and thégation and metabolism disorders of the excessivsigertrophied
myocardium. There is a certain quota of the cajeiairrigating the myocardium fibers and the fibo¢hemselves. At
birth, 6 myocardium fibers are attributed to eaapildary vessel.[8] As time passes, this quota gkarso that once the
heart has reached adulthood, only one myocardiber s attributed to each capillary, the quota hgwihanged to 1:1.
Consequently, the heart’s effort adaptation capaicitchildren is much more reduced. It has beemmshthat the
myocardium’s hypertrophy does not lead to the iaseeof the cardiac fiber number, but an increagbdin diameter. A
study carried out on three groups of male adoldscaged 16 to 18 years old has proven the follgwihe endurance
sports athletes presented a 10% increase in thea&S; the sprint competition athletes were foundtoalisplay this
increase of the VS mass, while the individuals gegdain strength sports displayed a VS mass increfaé%. Moreover,
another study carried out on 1451 athletes hasrowed that if the athlete combines aerobic and ienae trainings, his
heart's morphology displays intermediate featurethe concentric hypertrophy and the exocentric. dne267 of the
athletes having exclusively been engaged in endartrainings, the telediastolic VS volume has iasegl proportionally
to the length of the training.[9]

Examination methods

Initially, the cardiac hypertrophy regarding atelemay be discovered at the percussion of thextard then confirmed
by means of a thoracic radiography [8]. At pres#rd, eco-cardiography is considered to be a vatuakdmination, due
to the fact that is reveals the morphological ctimstics of the heart. With regard to the athlete resting trans-
thoracic eco-cardiogram may prove to be normal ay ipoint out cardiac morphologic alterations of tiypertrophy-
dilatation type, which affects all the 4 cavitigbe alterations being well-balanced and proportiofied]. These
alterations can be observed in both genders aalil afjes between 15 and 19. These adaptationseaszally moderate.
Regarding the male patients, an increase greaaer 18 mm is uncommon and rare [13] and if the \alaage from
13-15 mm, the case is considered to be uncleaiti@unl examinations being required. An increasgassing the value
of 15 mm may be caused by a pathological causein®uhe telediastole, an athlete’s left ventricldiameter rarely
surpasses 60 mm, reaching 70 mm only in rare ameagil0]. Greater dilatations have been observerydtists or in
case of an increased body mass — the case of bakgtayers [12]. The normal limit is consideredkte 31mm/m, in
which case the quota is obtained based on the Wweight.

Concerning the female subjects, the thicknessefathll is not greater than 12 mm. The left veng’ldiameter during
the telediastole rarely surpasses 55 mm and exceiiif reaches 65 mm [9,11].

With regard to children, especially the girls, tfitatation of the ventricular cavity is not accomel by a significant
reactional parietal hypertrophy. At puberty, boyes prone to display a parietal hypertrophy no gnetitan 12 mm.

The morphological modifications of the heart canpestrictly linked to the physical training in Hike athletes.
Therefore, it is agreed that the genotype may ppedie to a cardiac hypertrophy unrelated to theipaltraining.

The differential diagnosis between the physiologid¢énypertrophy and the pathological one, differentid diagnosis
issues including the parietal hypertrophies and/othe significant cavitary dilatations

First and foremost, all the hypertrophies assaujadi significant drop in the athlete’s performaaoe considered to be “a
priori” pathological. Whenever an asymptomatic pesional athlete displays a parietal hypertropl@agr than 13 mm
in men and 12 mm in women or young athletes, thezehree entities which must be excluded: HTA agulopathies
that are easy to eliminate and the hypertrophicliceryopathy, posing a real diagnosis problem andtal risk if
simultaneous with an intense physical exercise. [1]

The hypertrophic cardiomyopathy diagnosis is semnlepsuring the parietal thickness in the left velaty based on a two-
dimension evaluation whenever it surpasses 15 nthoul the patient having a family background te ttdgard and 13
mm with the patient having a family background gpértrophic cardiomyopathy.
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In order to give a differential diagnosis, the ghig may resort to:

» the resting trans-thoracic Doppler eco-cardiograpgtty isolated hypertrophy discovered in an athetase is
considered to be an abnormal situation. The pafigtzertrophy is associated to a cavity dilatatioat becomes
very important should the training be predominatypamic. A telediastolic VS diameter greater th&mm
can easily identify the heart of an athlete, wtileliameter not greater than 45 mm, associated pariatal
hypertrophy is pointing towards the hypertrophicdd@myopathy.

* The parietal hypertrophy of athletes is global ayjehmetrical. It can be asymmetrical, yet in suctedhe quota
between the posterior wall/ the thickness of theriwentricular septum is inferior to 1.5 [13]

Conclusions

The conclusion that can be drawn is that the hedmt'st protection is given by a long term averageasity
physical effort; the professional athletes areinciuded in this category, as they are constanihpg the limits of their
body, this leading to specific rhythm (sinus braatylia) or structure cardiac alterations (hypertioghrdiopahty), which
is not really the synonym of a sudden death risis, being only an adaptation reaction of the badghe intense physical
effort.

Therefore, there is a strong necessity of tracimgj @sessing the cardiovascular risk targetingotbéessional
athletes, the modifications of their electrocardimgs, the cardiovascular causes of the sudden,dbatipart played by
both the doctor and the sportsman in preventingtiielen death, as well as numerous cases of ¢lspoats cardiology
cases.

Regarding the additional examinations that coulddoeied out, the latest investigation method natilable yet
in Romania is represented by the effort eco-cardioigy. Consequently, the necessity of the Romaspatialists to
channel their interest only on certain domainshefrtspecialty in order to reach the highest l@fedffectiveness is once
more pointed out.

Therefore, professional athletes must undergo tigiv@examinations even at the slightest symptom display.
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Abstract

Sports training is a complex process attemptingpbtain qualitative and quantitative improvementshef
specific abilities and skills in a sports brandhmby be seen as a conglomerate of processes:atidapt
transformation, command, specialisation, and teatvihy it has to be carefully planned, so that to
efficiently comprise the elements bearing upongrenfince. The MGM 15 test tried to evince the gdnera
energy resources of an athlete, starting from dlea ithat the lower limbs are used in any sportadbra
while two-leg and one-leg jumps are natural movemen

Keywords :anaerobic effort, MGM-15, athletes

1. INTRODUCTION

The starting point is the observation that the rieyswr to be more precise, the neuro-muscular cexnpbssesses,
besides motor qualities, additional qualities edato the elasticity and viscosity existing in tmeiscular tissue [1].
Owing to the experimental demonstrations of theartamce of elastic mechanisms in the effort econoihys obvious
that tests such as "MG", "BOSCQ", "STEP-TEST" aseless in estimating the capacity of anaerobicrtefithe main
objection is linked to the difficulty of separatitige energy consumed in the operation of conteaatiéchanisms, from
the energy recovered by the operation of the elastichanisms. The effort used in the test is amaxeffort of strength
and speed. The starting point in opting for sutesawas that optimal results are obtained byet¢hlmoving at a higher
speed and with more strength than their oppondits.maximal effort is useful in asessing the charéstics linked to
control. At the same time, the possibility of sulbige assessment of the effort level is eliminated.

The effort required in this test addresses largaugs of muscles. The best method to determine thiven
characteristcs is that the latter are determineth@vements specific to the sport in question. Tius necessary to
observe many requirements, techniques and appesatiiat make this determination difficult or dovghiti impossible.
That is why the selection of the effort involvea temployment of the largest muscular masses ifbdldy. The lower
limbs were chosen in keeping with the idea thatefiert they are subjected to conditions to a laegtent the results
obtained.

Since the selected effort is not found in exadtig form in the exercises practised in various pgrbranches, it
is impossible to denature the results by the presviskills of the athletes, and the effort is deemed-specific. If the
effort were specific, some athletes would be faedwlue to mastering certain technical procedurles.résults obtained
after the application of the test are mainly degean the basic skills of the athletes.

2. EXPERIMENTAL

The study included 60 voluntary male athletes, dged6, all membres of LPS and CSS @ala

Three groups of study were constituted:

Group 1- 20 athletes aged 14,

Group 2- 20 athletes aged 15,

Group 3- 20 athletes aged 16.

The test Miron Georgescu MGM 15 was devised atRksearch Centre for Human Performance within the
Faculty of Sports and Physical Education in Juhe (initial testing) and November (the final tesjirgJumping mat
MGM 15. The apparatus consists of a contact plaiforith a surface of about 1 m x 1.2 m, coupledtiy serial
interface (RS-232) to a computer. Thus, one mantggeacquisition of: time of air flight (Ta) andni of ground contact
(Ts) at a precision rate of 0.001 seconds, caloglain this basis the parameters of energy andadgi3].

The program used for acquisition and processingesaout automatically both the measurement ahary data,
and the calculation of the results for each serfesults, and the test on the whole.
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The entire test consists in three series of 18 h&” jumps, provided that each jump achieves thaximum
flight height and a minimal time of ground contéehere the denomination MGM-15 originates, i.e. ting "dr. Miron
Georgescu Madified - 15 jumps").

The first series of jumps was executed on both. legthe second series the jumps were executetieoright leg,
and in the third on the left leg, with pauses ingzbby the data processing speed of the computér3D[4] (fig. 1).

n m' !:9

® stangul

i )

® ﬁeptul

Fig 1. Working scheme on the platform mgm-15

ambele

1. RESULTS AND DISCUSSION

An Excel data base was compiled, where the follgyarameters of energy and control were procesabti (1):

P.U.— Average unitary power in jumps (on both legsttanright leg, on the left leg) provides data nefg to the
orientation of conditional training in sports triamig; information on the strength-speed (F-V) quedit measuring the
power reported to kg-body in Watt/kg.

H.ZBOR —the average flight height provides informationimhaon strength, characterising the effort achibire
the test predominantly on the strenth qualitie¥/{F).

V. REP. — The parameter initially called the repetitigpeed is in fact the average value of the time otigd
contact and provides information oriented towardg-¥;

C.V.E. - Coefficient of energetic variability — it refeto the control capacity over the energy resaincenon-
specific movement, providing data on the qualitflight in jumps;

C.V.S —Coefficient of structural variability — it refers the capacity of controlling the preparation afdang, as
well as the resuming of ground contact in jumps.

Table 1. Centralization of average results in #& MGM — jumps on both legs

Group | Statistical parameters Energy parameters Control peameters
No. of
subjects Pu(W/kg) | Hzbor(m) Vrep.(s) Cve(%) Cvs (%)
14 years
20 AVERAGE 4.1 0.25 0.18 2.58 7.69
15 years
20 AVERAGE 4.4 0.32 0.19 2.73 7.18
16 years
20 AVERAGE 4.43 0.33 0.19 2.36 7.02

Both types of parameters (P .U. and H. Zbor) aterjimeted proportionally with the numerical valugained, as
follows: the higher the value, the better the dyatieasured .

From the comparative graphic representation ofvdr@tion intervals of the unitary power values fioe two-leg
jumps of each group, it may be noticed that thepldy the same slight increase with age. It rem@ini=e proved if the
differences between the average values of unitawep on both legs are significant.

Repetition speed is one of the main forms of matéfiton of speed quality. It evinces the rapiditfy tioe
succession of the excitation and inhibition proesg# the nervous cells) and the contraction atakation processes (in
the muscles). Vrep in the lot under study is witdin0-180 ms average — normal values;
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The class of control parameters (CVE si CVS) presithformation on the quality of the control of flight stage
or the control of the preparation of the body dtite for landing.

The premise is the observation that the performahemy task presupposes three distinct stages:

1. PRC —preparing and achieving contact;

2. AP — the action proper ;

3. PRD —preparing and achieving flight.

Each stage acts differently on the structure of dbmmmands. The preparation of the body for the aminis
equivalent to preparing large masses (multidimeradimatrices) of elasticity and viscosity coeffitie of muscle groups.
These matrices of coefficients actually determime ¢ontraction mode of muscles before landing;fligat should be
anticipated, as the nervous influx from the braithe muscles travels quite slowly , viz. 0.016:30 ms [2].

Theoretically speaking, an athlete is better atrawuscular control if he can adapt better and fastea new
situation.

As the test protocol requires the ground contaee tio be minimal, and the jump height to be maxinmatheory
all jumps should have the same height and obsée/edme time interval. If the ground contact isaaitieved at equal
intervals, it means that time-variable muscularti@ions are produced. If the flight time is vale it means that the
response of the muscle to stimuli is differenth# mechanical impulses follow each other at irf@gintervals, it means
that the individual is not adapting to the situatio which he has to perform, and his control iwdo than that of an
individual whose interval between jumps is moreutagand the jump height constant [5].

C.V.E. — The good values of the energy variabiibefficient show that the athletes control thelfstages of high
speed (for two-leg jumps).

C.V.S — The coefficient of structural variabilitgfers to the capacity to control the preparatiofanéling, and the
resuming of ground contact respectively; defenseparation and catching the object in launcheshilik values show
that the athletes in our lot still do not know thewn body structure, they are too rigid, unablgtepare for ground
contact.

4. CONCLUSIONS

Later measurements will set references enablisgsasents with a higher degree of certainty, th& alatained
so far being at most orientative. Still, on theibad this objective information, one may diagndise level of physical
training at a given moment, function of which a@pktraining program may be devised, stressingdiénelopment of
deficient components with a view at improving penfance, and thus aiding coaches in the procesegleftsng and
training athletes.
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Abstract

Through this study we have tried to prove the afficof certain medicinal herbs on induced asthmadiunit,
male, Winstar rats, that weighed 1509.This certm&ed was chosen because it is highly used in ewpetal
studies and thus we can compare the results dftady to the specialized literature

Keywords asthma, medicinal herbs, Winstar rats

1. INTRODUCTION

Asthma is characterized by a predisposition to misrinflammation of the lungs in which the airwa§sonchi)
are reversibly narrowed. Asthma affects 7% of tbpytation of the United States,[1][2] 6.5% of Bshipeople and a
total of 300 million worldwide.[3] During asthmatatks (exacerbations of asthma), the smooth muslle in the
bronchi constrict, the airways become inflamed sndllen, and breathing becomes difficult.

Asthma causes 4,000 deaths a year in the UniteddsStledicines such as inhaled short-acting bedgehists
may be used to treat acute attacks. Attacks canbalprevented by avoiding triggering factors saslhallergens or rapid
temperature changes and through drug treatment asidghhaled corticosteroids and then long-acting-Beagonists if
necessary.[4][5] Leukotriene antagonists are |dfectére than corticosteroids, but have no side@. Monoclonal
antibodies, such as mepolizumab and omalizumalsametimes effective. Prognosis is good with tresitm

In contrast to chronic obstructive pulmonary digeamd chronic bronchitis, the inflammation of asihis
reversible. In contrast to emphysema, asthma affbetbronchi, not the alveoli.

The National Heart, Lung and Blood Institute dediresthma as a common chronic disorder of the agway
characterized by variable and recurring symptoritfipa obstruction, bronchial hyperresponsivenessiichospasm),
and an underlying inflammation.[6]

Public attention in the developed world has regefoitused on the predisposition because of itdhafcreasing
prevalence, affecting up to one quarter of urbalu@n.[7]

Through this study we have tried to prove the efficof certain medicinal herbs on induced asthnedirt, male,
Winstar rats, that weighed 150g.This certain brgad chosen because it is highly used in experirhettdies and thus
we can compare the results of our study to theialmad literature.

2. EXPERIMENTAL

We have divided the rats in 6 lots and the follayitheme of treatment was applied: In order todadhe
sensibilisation reaction (day 0, day 7) we havelegg albumin 1-100 ml saline solution which wamanistered into the
peritoneal cavity. In order to provoke we have udedsame solution of egg albumin and active sabstaboth injected
into the peritoneal cavity.

In order to choose the necessary method, we neeavioin mind the nature of the study, the speeied,the
number of animals that need to be put to sleep.

Method requirements:

- death without anxiety, pain or suffering;

- minimal emotional effect on the operator;

- it must be done in a separated room, away framdbt of the animals;

- it must be quick, simple, economic and have a sesult

We have used ketamine, 1.5 ml.

After the dissection, the pieces were drawn, oleskraumbered and included in formaldehyde in ormenake
the permanent histological preparation.

Two techniques were used: the first was paraffeiusion and the second one was the coloring tedenigjth
hematoxylin-eosin.

Thus, the nuclei will be colored in blue, the cyssm in pink, the colagen fibres in pink-orange #relred blood
cells in red-yellow.

3. RESULTS AND DISCUSSION

The inflammatory process has spread over the emtireheobronchic tree, but we have observed that th
distribution of the inflammatory cells inside theohchic wall varied significantly between the bigdasmall bronchi
(under 2 mm in diameter). Concerning the smaliays, the inflammatory cells are mostly found ia #xternal wall of
the bronchi wall, while in the large air ways tilammatory infiltrate can be found in the interfeer of the bronchi
wall.

In the lots where the active substance was adranedtwe can observe the decrease of the inflamynadfitrate,
and in the same time, a reduction between the nsusecretory cells and the thinning of the mucoogt(fig. 1).
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Fig. 1. Increase in the mucous secretion, inflaameinfiltrate Lot 4. Col. HE x 10

In the lots where the active substance was adrameidtwe can observe the decrease of the inflamynadfilirate,
and in the same time, a reduction between the nsusecretory cells and the thinning of the mucoogt(fig. 2).

Fig. 2. Under treatment, the mucous of lot 3 becothmned, the inflammatory infiltrate is decreaséibl HE
x100

We can observe the complexity of the physiopathplmgchanisms, of the secondary structural modifioatthat
appeared in time, the poor counteraction capacitghe endogen mechanisms (deficient concerning ldbe type
hypersensitivity reaction) and, as a consequeheeeffective active substances for treatment wbeldhe ones that act
against the physiopathology mechanisms and alsostghe appearance of the inflammatory process.

It is known that asthma is characterized by th#tiafion of the bronchi wall by the T lymphocytesgsinophiles
and mastocytes, but there is also proof that nphiies become the dominant type of inflammatorysciel exacerbation
or in severe forms of the disease (Fig. 3).
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Fig. 3. The graphic representation of the dynanoitthe neutrophile number in the 6 lots

4. CONCLUSIONS

By studying the preparations we have obtained, ewddcobserve the appearance of chronic inflammaitiatie
test lot, which determined structural modificatidosthe air ways with underepithelial fibrosis, byppophy/hyperplasia
of smooth muscle cells, angiogenesis and hypegptasioblet cells

It remains to establish if neutrophilia promotes gathologic process or it is only a marker of $beerity of the
disease, being a new specific pattern of inflamomati

Eosinophilia is accompanied by a more richer inflaatory infiltrate (which includes also T lymphoatand
mastocytes), and a thicker epithelial base membrane
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Abstract

Bronchial asthma ishe most common chronic disease of the child, witimerous implications in the
morbidity of that age, but also with adverse effemh their somatopsychic development. In about 80%
asthmatic patients, physical effort causes bromudrs crises and most of these patients tend tagitsd
decrease their physical activity, leading to thauion of the effort capacityn general, physical exercise
is not contraindicated in asthmatic childr@amprehensive rehabilitation has functional and:psiogical
benefits in children with asthma.

Keywords : children, bronchial asthma, rehabilitation

Bronchial asthma is a widespread chronic respiyatiisease, frequently encountered among all agésstiag
between 4 and 20 million inhabitants of each camtinwhereby 5 million are children [1]. It is tleost common
chronic disease of the child, with numerous imgiarzs in the morbidity of that age, but also wittivarse effects on
their somatopsychic development. Getting the diagnof asthma by eliminating other causes of winepia extremely
important especially to small children. It is esibed by recent studies that at the majority of rastic children
wheezing disappears by the school age but abowtf28thmatic schoolchildren will become asthmadailts [2].

There is little doubt that the cause of the incedagrevalence and severity of asthma is multifétoAlthough
the factors of allergen exposure and hygiene amostl certainly necessary for its development, trene several
literature reviews that implicates lifestyle changgeecifically decreased physical activity, as atgbutor to the increase
in asthma prevalence and severity [3].

In addition to the chronic airway inflammation thatassociated with bronchial hyperactivity to eas stimuli,
for asthma is also characteristic a psychosomaticponent and a neuro-vegetative instability. k& plathogenesis of
this disease there is a close interdependence eetilie allergic factor and neuropsychological fiescto

The particularity of bronchial asthma is in keepinigh the evolution of this disease in crises, tteg patient
tends to perceive as potentially fatal episodesvetnidh are accompanied by various anxiety degréess, the physical
effort will be placed by asthmatic children andith@arents in the area of vital hazards, interfgnvith rehabilitation
[4].

As in other chronic respiratory diseases, moshe$é patients tend to gradually decrease theirigaiyectivity,
leading to the reduction of the effort capacitygm@elation of the quality of life, social isolatidoss of self-esteem and
confidence in their forces and a major comprontigepsychosomatic development.

Many authors consider bronchial asthma to be thet nmoportant cause of school absenteeism and ifigdst
exemption from physical education and sports clsparents often falling into the trap of bannimmprss for their
children. Actually, children with bronchial asthmeed to move, to feel in a physical shape compaiakthat of healthy
children of the same age [5]

Infantile asthma therapy is guided by the assessmmieasthma severity and is based on inhaled sterdiut
should also aim at the systematic and long-terratipeaof physical effort.

In about 80% of asthmatic patients, physical effoauses bronchospasm crises, which, at children and
adolescents, is due to the instability of the vetiet nervous system.

Exercise-induced dyspnea (EID) in children and @siénts is a common manifestation of asthma ahetiiefore
commonly attributed to exercise-induced asthma YBiAen present in otherwise healthy children. Tregmbsis of
childhood asthma is frequently based only on symptsuggestive of exercise-induced asthma. Wherclthical
features or a bronchodilatator test are not diagmanalysis of symptoms occurring during an eiser¢est can establish
the diagnosis. The exercise test is thus a methat grovides the time and intensity necessary itger exercise-
induced bronchospasm.

Effort Induced Asthma (EIA) is characterized by plysa triggered by aerobic exercises lasting a fémutes.
EIA symptoms occur during or after the physicab#gffand include chest constriction, coughing, dgsprwheezing,
fatigue, decreased physical performance, exterelamvery time, digestive discomfort.

EIA prophylactic treatment includes prolonged tipgravith inhaled steroids and antileukotriene, adstiation of
sodium cromoglycate or beta 2 antagonists with tshction duration before the exercise. The diagnfsi exercise
induced bronchospasm must be standardized whepessible [6,7,8]

Quality of life = multifactor concept = intricate satisfaction tseents in the daily life, in the relationships kit
others, in the professional activity, in relationthe health condition.

The most common definitions of quality of life @he patient's perception of how the disease ardnient affect
their ability to function

The life quality questionnaires specific to bromthasthma reflect the typology and the special |erob of
asthmatics.

The purpose of assessing the life quality is tamege the improvements produced by therapeutiavatgions
and prognostic role (obtained scores are bettatigiogs of the need for health care than spirometrypediatrics, life
guality assessment can be made with PAQLQ questimniiPediatric Asthma Quality of Life Questiongdimwith 23
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items or with CAQ questionnaire (Childhood Asthmae&tionnaire), a group of three separate scalesgengroups:
CAQ-A for children between 4 and 7 years, CAQ-B&do 11 years Group and CAQ-C for 12 to 16 yeAlisversions
assess from the perspective of the child the symptand their impact on the quality of life [9]

Pulmonary rehabilitation (PR) today [10]:

Standard treatment method addressed to the chnespiratory patient.

It is an evidence-based intervention, multidiscigtly, individualized, oriented towards psychologica
emotional and social problems.

Optimizes conventional therapy to increase therobof symptoms, abilities to perform daily acties, effort
capacity, quality of life (RP targets).

It is safe, effective, oriented towards the goald mdividual needs of the patient.

The pulmonary rehabilitation components are:

patient assessment

physical training

education

training regarding various respiratory physiothet# techniques
psychosocial support

VVVYVYY

Before the initiation of physical and respiratoghabilitation, the effort capacity and the respiratfunction for
each patient are being tested in order to indilidedhe recovery program. The effort testing afhéld and teenager is
preferably using free running for 6 or 12 minut®#her tests are not recommended, either becaube ahpossibility to
comply with standardization of the little child, they are not detecting the bronchospasm inducdtidogxercise [11]

Asthma rehabilitation programs vary according teesiy of the disease. The purpose of the systenmdtysical
activity of asthmatics is to improve functionaltsgwith the reduction of the occurrence of astleniges induced by the
effort, of neuromotor coordination and self-confide. Physical training should be regular, at I@ast3 times a week
and with a duration of minimum 45 — 60 minutesefrse warming up prevents exercise induced bronstrciion [5]

For the asthmatic child, home and community prograignificantly improve the quality of life and eliate the
symptoms and drug consumption. Asthmatic childred geenagers obtain functional and psychologicakbis as a
result of aerobic and anaerobic training, thosd wiild and moderate forms tolerating well the isigea re-training in
round with the improvement of social and schookrtien [12,13] Within these programs the game plays an extremely
important role as it increases patient’s adheréogehabilitation. Among the sports recommendedstitimatic children
there are swimming, martial arts and Yoga, Judold}

Education must be an integral part of the rehalidih process, which must include information abthé
collaborative self-management, about the prevendind treatment of exacerbations. The regimen mudtide, in
addition to prevention elements, precise indicatiof the rehabilitation program, because these nze@&oentinuous
process, an educational process, that should erasmthe entire team: medical staff — patient —lfamProviding an
asthma education program to children in their stlsaa significantly improve quality of life and neck the burden of
childhood asthma [16]

The education of the asthmatic patient and his lfaiisi the key to preventing asthma crises and ef th
therapeutic success.

Conclusions

In general, physical effort and sports are indidadtechildren with bronchial asthma.

An exercise prescription should be part of thettneat for all cases of asthma.

The multidisciplinary and individualized respiratorehabilitation brings functional and psychologica
benefits to asthmatic children, minimizing the negaeffects of inactivity on their health conditio
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Abstract

Long time neglected, trace elements are back aarekers’ attention at the end of this century.

Trace therapy looks into the disturbed metabolisroemalisation and thus supports the organism terdef
himself against various pathogenic causes. Traempy is a new, important branch of therapy wtgeke
spectacular results in the fields of endocrinologypcology, diabetes, to the non immunity mechanisms
pathology. Today, the analytical use of some meshbdt allow the prominence and determination afesppm
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order quantities provides new opportunities to @éeegnowledge on the role of trace elements in ¢jvin
organisms, fundamental problem of the bio non dmelnemistry.

Keywords :trace elementdrace therapy, ppm.

TRACE ELEMENTS — DEFINITION, CLASSIFICATION, BIOLOG ICAL ROLE

Besides macro elements, constituting 99.9% of thma in the human body, trace elements are angtioeip
indispensable to life, used in small and very smadntities. They represent 0.01% of the body wejgd for an adult of
70 kg) and are metals or metalloids.

Some authors consider trace elements those elemératse fluid biological content does not surpasg/Llm
These chemical elements have a special electramifiguration which gives them a special reactivithey can form
many complex combinations with low toxicity. The sh@bundant trace elements, in quantities exprassgchms, are
iron, flour, silica and zinc. Copper is the follawgi with an amount of 100mg, then the largest categbtrace elements
in remnants, their quantity in the body does nopass 20 mg each. These elements are iodine, welemolybdenum,
manganese, cobalt, chromium, vanadium, tin, arsétiitum, boron, barium, etd].

From the point of view of biological importanceade elements are classified as essential, possskntial and
non essential. An element is essential if an insefit food intake comes together with a functiodasturbance and if
physiologic intakeretrieval redresses the dysfunction or preventsattzamaly.

Essential trace elements are indispensable bi@bgatalysts, their action being linked to specffioteins and
enzymes. They can be found in biological fluidssties, hair and nails. According to a study mad&brid Health
Organization, in 1989, the following 15 elements assential for the human body: As, Co, Cr, CuFFl, Mn, Mo, Ni,
Se, Si, Sn, Va, Zn.

Some trace elements appear to assist the bodglsaditivities, their absence not causing visibl¢hplgical
effect. Nutritionists call them "beneficial elemghtor "possibly essential”. These elements aremaium, bromine,
barium, boron, lithium, rubidium, strontium, andganium.

Finally, there are some trace elements in remn@edsl, cadmium, mercury, antimony, gold, silverhsidered
non essential, that the body tolerates them iratetimited quantities. If the essential elements rgulated by certain
metabolic processes and tend to a state of equilibin the body (homeostasis), non essential elésreme not regulated
and can be stored in certain tissues, becoming tbé certain threshold.

A non essential element is incompatible with th&alvchemical processes or is expelled by the bioidg
systems. Trace elements especially participataugirenzymes, in all life processes in the body: dtepoesis: Fe, Cu,
Mo; protein metabolism: Mn, Zn; carbohydrate meteioa Cr, Zn, Mn, Ni; lipid metabolism : Cu, Zn, MEr, I;energy
production necessary for physical or intellectdédré Fe, Cu, Zn, |, Se, Mn[7,8]; functions of vitamins and hormones:
Zn, I, Cr, Mn; bone and teeth: Zn, F, Si, Mo, Mirni]. ; immune function: Fe, Se, Zn1] ; physical and intellectual
growth and development : I, Fe, Zn, Cr, Mn ; fuantdf sense organs: Zn, Cu, Ni; sexual developraedtreproduction:
Zn, Mn, Se;transmission of genetic message: Zn[13h.

TRACE ELEMENTS TODAY

Long time neglected due to their ubiquitary presersmall quantities in biological environments ahdir
difficult analysis, trace elements are back on asdgers’ attention at the end of this century. Tikiglue to this bio
elements deficits involvement in major diseases ciwhicontribute to the current civilized society mnidity
(cardiovascular disease, cancer, diabetes, obesiytal illness etc[p,3].

In addition, diseases caused by deficiency of mighgents itself such as iron, iodine, fluorineni constitute a
public health problem that cannot be negledte]. Even if the deficit is not always the source dof tlisease, it's an
important component of the disease stage. Sometirigedifficult to determine if changes in the &hof trace element do
play an etiopathogenic role in the evolution of digease or is just a secondary biological disturbaof the diseafs.

The status of trace elements in human and aningainisms is determined by many factors, food intadiag
the most important. It took many studies to highiithe fact that human diet is deficient in a numibleelements which
are not absorbed into the daily quantities requing@arious nutrition specialized organizations.

Before human medicine dealt with these problemgrirarians determined the effects of certain dsfion
animals. These problems have been well studiedausecof the impact of economic importance to afiticer Soil
exhaustion forced to yield to growing and treateth ertilizers whose formula was not multifunctednwas certainly
one of the causes.

In human medicine, a few pioneers researched intoorlements, but often their work had little earowere
often ignored, because analytical means or knowdexfgnetabolic reactions were not sufficiently petéd. Today, the
analytical use of some methods that allow to remigdent and to determinate quantities of some ppaer provides
new opportunities to deepen knowledge on the rbteace elements in living organisms, fundamentabfem of the bio
non organic chemistry. Currently, there are comg®im many countries, groups of researchers, jtajratc., which deal
only with trace elements.
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RELATION BETWEEN DOSE AND RESPONSE OF THE ESSENTIAL TRACE ELEMENTS

Determination of trace elements concentration #imiit between trace elements show an essentiahatbixic or
therapeutic, represents an important issue of mganic chemistry.

As for other essential nutrients, the body croskfisrent stages when essential trace elementkdargaes from
deficiency to excess.

A general example presents various stages:

in case of absolute deficiency stage death mayrpccu

when intake is limited, the body survives, but bieaical or clinical deterioration or marginal déficcy may
occur;

if intake increases, it reaches a level which sigsifunctions optimization;

if the element appears in excess, it reaches afgaarginal toxicity
and finally death occurs.

Some trace elements show a ergotropic effect. @nother words, it's highlighting an area of concatibn
"pharmacodynamic” or "therapeutic" located betweptimal nutritional and toxic marginal intake.

In some cases, the contribution of the elemerhigdrea of concentration does not correct a plesdificiency
(nutritional effect), but does involve a pharmagidal effect.

The optimum concentration areas characteristieémh trace element is accompanied by normal dewelopof
the body{10].

TRACE THERAPY — DEFINITION, CONCEPTS, ACTION

Trace therapy is a branch of allopathic therapygidrace elements in the treatment of various pagfies.
Besides a well balanced diet, trace therapy repteseway of trace elements deficiency correctioprevention. Trace
therapy is even more important than nutrition beeait improves the trace elements intake withoutiremease of
energetic intak¢14]. This happens in well developed countries, at Jemisére the population nutrition is not considered
an issue.

Considering the essential role of trace elementhénprotean, enzymatic and genetic system of la tcate
therapy is a new, important branch of therapy whgeke spectacular results in the fields of endotwgy, oncology,
diabetes, to the non immunity mechanisms patholépythis therapy can be associated with other thertaptechniques:
homeopathy, acupuncture, phytotherapy and others.

The progress of techniques in immunological, phaotmical, epidemiological and clinical methodology
investigation allowed the trace therapy gain.

Therapeutic concepts related to trace elementsesmonding to three different fields, dependingtiom dose
used:
trace elements therapy uses catalytic treatmefuinational disorders of mineral elements in loweks
trace elements nutrition — essential trace elemamsadministered in doses close to recommendakeistto prevent or
correct nutritional deficiencies of physiologicalpmthological origin;
trace elements pharmacology — handles higher dosgst a different response of the body differeotf nutritional
response.

These three concepts proved the efficacy in a biridimension. Moreover, enormous advances in 8fiten
research due mainly sensitive improvement of agsmsistechniques have led to a complete revisiosoofe therapeutic
principles considered old fashioned empirical oicia

Catalytic trace elements therapy, named also toadit Oligotherapy, appeared in 1932, under theuis® of
Menetrier, French physician, who was dedicatedh¢ostudy of trace elements by a guideline on Bedtand his school.
Showing an essential influence of the catalyticcpss in the body, Bertrand has created a definingtibnal medicine
50 years later, having as its object "the study thedtreatment of the patients presenting a ssywiptoms related to a
reversible physiological disorder of whole bodyperts of it ".

Operating at different levels of metabolic disosjetrace elements therapy covers a large areatbblpgy
disturbances, from “sickly fields” to advanced sta@f the disease, when their action remain heljgiul long time,
rallying dynamics elements of self-defence.

Using trace therapy does not mean that any otlp&ineg hormonal or anti-infectious therapy mayshepped,
but it gives hopes that the body can take the ‘fofhbver its own healthy and self-defence. It isrw important to
associate the action of policatalytic trace elembatapy with pharmacodynamic antibiotic or chereadlpy treatment,
especially at patients whose weak self-defence mdhe disease evolution go to backsliding with ffects from
substitute treatment.

Catalytic therapy is addressed directly to the isthself-defence disorder cases, bringing back malrhythm
of reaction. The effect of catalysts can be setar abveral weeks only. It is necessary a largebeuraf similar cases to
admit that an element may lead to a certain maatificn and not to another else.

Trace elements therapy is a low cost one, addigeghim current problems of public health. For examnbly
boosting immunity trace therapy tends to reducediln@tion of hospitalization and antibiotic thergmpgram. It is an
important element that deserves to be developéstins of prevention, helping reduce the cost ofinezalth.
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PHARMACEUTICS

The configuration of a medicine represents a riftulty as a rule if a concern to preserve itereénts from a
deactivating damage does exist.

Eventually, the chosen complex is a consequencendfiple analyses which have proved the superiority
comparing to another.

Today, pharmaceutics containing trace elements banfound as pills, dragées, capsules, solutions.
Pharmaceutics trace elements must have a neutrdhptdse of acid trace elements administratiogy thhove cautions
over the exterior of membranes impoverishing cellimnment (the nucleus and cytoplasm contain pehisable metals
and metalloids). Very alkalescent trace elementsiridtration produces other chemical salts co pitation: carbonates,
sulphates, phosphates.

Trace elements associated with sugars or glucoagsietermine irreversible biodegradation phenomena.

Ideal properties of pharmaceuticals:
not cytotoxic and have not acute toxicity;
do not associate with other molecules whose sigetsfcould be ignored;
be removed in case of neutralization;
be assured of a sterile and natural environment.

As a matter of trace elements bio availability,stié directly connected to space chemical formstaréo
chemical presentation), so to caution mobility. Biailability is related by the quotient betweea taution atomic mass
and the transported molecular mass. If salts contitrace elements are associated with moleculesswveight is 2-3
times upper to an active metal weigh, bio availgbis very much low.

The salt chosen for an element is a consequenorilbiple analyses. For example, is simple to baimg into
the body under a sulphate foff]j.

Connected to an organic anion, the metal is leggeagive for gastric mucous membrane and easideto
assimilated, but harder to dissolve, in case afuad form.

As a rule, trace elements associate with one anati®are accompanidé] or not by vitamins, so that products
have an overall invigorating, energizing effectade elements association is a response to a &athia, usually, an
element deficiency is joined by other elementsaileficy because of the interferences between thetalolisms. On the
other hand, the association of many trace elemefsires a lot of caution, in allowance of everyagonisms and
potentialities wish may occur.

A type of trace elements administration is conttiuby the mix of trace elements in small quargtiselution,
named Tracesoli. It proved that way the activity Lathium-Tracesoli in easy anxiety, help induced Bg-Ni-Co-
Tracesoli in the treatment of ponderable overchrgdectious backsliding decreasing by Mn-Cu-Otigh aged people
general status improvement by Cu-Au-Ag-Tracesol.

Today there is a new generation of medicine basetdage elements, hidrometals or metallic hydrafégse are
metallic cautions in association with one or moagar molecules (for example ¥OH)3). This presentation is made in
according with biochemical and physical-chemicaliorium from cell environment, within 70% is wate

Hidrometals contain metal ion metastable (energizieced on a matrix. Metastable form allows better
bioavailability of the cation at a pH close to maut Metastability (not to be confused with instiy) is a proprietary
cationic configuration allows a better release laf tmetal with lower energy consumption of the ceidrometalele
presents most of the ideal properties of trace efesa Being pure product, possible side effectpanfrly biodegraded
accompanying molecules are avoided.

THERAPEUTIC INDICATION

Using empirical delays trace therapy beneficiaée of metals. To know which elements and in veentity
to be administered, must be carried out metalogrdinad is to determine the content of trace eléma@nvarious body
fluids, which can provide content with a certairage accurately individual pathology. These tesgpaimarily aimed to
urinate and then blood, serum, plasma, erythrocyisfalo-spinal fluid, spermatic fluid, par. Deperglon the outcome
of complex treatment is established metalogrameoua deficits that usually associated.

This is due to interference between trace elembéntgelationships that exist between macro-andanigrients.
Therefore, monooligotherapy avoided, which can keaidhbalances, eliminating other essential items.

Metalograma is absolutely necessary in the eaghttnent and late in order to check the expectécieafty.

Along with macro-elements (calcium, magnesium) smighe vitamin preparations, trace elements helpetogmt
or remedy the pathological conditions and to stifeerg health by:

increased natural resistance of the body (I, Fe S&nMn);

improving intellectual efficiency (I, Zn, Mn, Co);

stimulated appetite (Zn, I);

treatment and prevention of anemia (Fe, Co, Cu, Zn)

increased anti infectious resistance (Fe, Se, Zi, C

treatment of rheumatism (I, F, Au) and atherosdalisr@d, Cr)[12].
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Medicines based on trace elements must be adaliézhccase, age, to observe how they handle &edtbe
most bio-available form.

Trace therapy looks into the disturbed metabolisoemalisation and thus supports the organism terakf
himself against various pathogenic causes. Thagforescribing how the trace elements catalystsissteom their
mechanism of action, being different from otherioady remedies chemotherapy, antibiotics, hormdog which have a
purpose substitute, compensated antienzymatic.

On the other hand, trace elements, not devoidxa€ity, should be administered with caution. Tojcat doses
non catalyst occur (eg over 60 mg iron per daymgscopper per day, 50mg zinc daily selenium 100diaity). Freedom
of procuring these substances sometimes generatasedoad of good daily intake.

Also, an unnecessary use may block some esserdiditimes to cure disease.If the rules of admirtistnarate,
dosage) are observed, for the catalytic purpogg, raee manifestations of intolerance may occur iandly allergic to a
particular field.

Because of their essential properties and pharrogioall activity, trace elements of particular istgrin the field
of preventive medicine and therapy.

As much remains unknown, clinical and basic rededcneeded to clarify the role of trace elementshie
prevention and treatment of human pathologiesjquéatly in instances of "stress" type nutritionlabrmonal, metabolic
or physiological.
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Abstract

The clinical use of the alternative therapies in traumatology is conditioned by the knowledge and
understanding of their actions on the bone tissue. The hereby study aims at the comparative assessment of
the effectiveness of the direct current and ultrasounds in treating the fractures. Thus, we have proceeded to a
comparative histological study of the bone tissue in the fractured area and the biomechanical description and
the three-dimensional model of the stimulated bone’s behavior by using micro-CT X-Rays and the finite
element analysis. The findings clearly show that the bone, which has been stimulated during a period of 2
weeks, has regained its functions, that is 85% of the compression one and 95% of the shearing one.These
values prove that 90% of the bone structure has healed.

Keywords: fractures, histological study, bone, ultrasound

Introduction

At the beginning of 1990’s, scientific problemstbé healing process of the bone were focused omitilegy of the
fractured callus. In 1980’'s, orthopaedics was teredl by infections of the bone fracture and psemihoosis, and
traumathology was still based, often enough, onwatipn. In that period begun the conservativetineat of opened
fractures, with or without defect of the soft tissand osteosynthesis was beginning to take oeetatks of stabilizing
the fracture.

Biology of the callus is still intensively studiesip that fractures can be easily healed, withoirntgusivasive methods.
Most practical applications of ultrasounds in tratinology were based until recently on empiric $iiakithout any
scientific fundament (1).

Until today, there have been published many sdierdiudies that, in their majority, report poséieffects of ultrasounds
on fractures, but there are also many critics iate this therapy not yet acceptable as a wayeafrtrent in our country
(2).

Clinical usage of ultrasounds in traumathologydaditioned by elaborating scientific proven methofisherapy and by
knowledge of the possible modifications of softstiss in the area. Current research is orientedntwikg and
understanding of the mechanisms of action of wiads on bone tissue (3,4).

In this study we intend to evaluate the efficienéyltrasounds and direct current in treatmentra€tres with high risk
of developing pseudarthrosis and, in particulagirtmfluence on formation of haversian systems.

Material and method

In our study we have used 24 rabbits New-Zeeland, radults, males, with a weight of 3 kg. We halvesen this race
because it is frequently used in experimental sgjdallowing us to compare the results of our stwitly results from
other published papers. The model gives us an salyarmecause, as far as phylogeny is concernisdsiiilar to human
models; tibia of the rabbit is similar to humandilwith a shape of an italic elongated S, prismiatithe superior 2/3 part
and cylindrical in the inferior 1/3; the differeniethat tibia is welded with the fibula in the @ilshalf. Another advantage
is that working with this model is relatively ea®gcause their size permits us to obtain easBy¢isamples.

Osteotomy was performed in DO day and gyps bandae applied. From the forth day, D4, began ultradolaw
frequency pulsing stimulation, 2:8, with the intigpof 0,5 W/cm2, frequency of 1,5 Hz, 20 minute/da0 days, until
day D26. Sacrifice was performed D45. Samples wadten and prepared by inclusion into paraffin,ingttserried and
stained with Masson method and HE. A part of thepdas were prepared by polishing technique.

Through bidimensional analysis of the bone tissue digital processing of colors images for morphtigneve used the
Nikon E-600 microscope from the Histology Lab ie thledicine College, from Ovidius University of Ctausta, and for
obtaining of the tridimensional images we have uded cofocal laser microscope Zeiss LSM 510, fromysico —
chemical analysis laboratory Riken, Japan, usiegdhowing parameters: Flame pixel: 512 x 512,r8speeds: 25.6 sec/
pixel, Flame thickness: 0.5 micron, Flame numbér:Samples obtained by polishing technique werenaed with the
Nikon E-600 microscope and photographed with a Sadgo camera.
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Results

Examining the sections obtained from bone tissueutih decalcified histology shows bone lamellagoaied in the
cylindrical system, like tubes interconnected, fpar&o the tibia axis, centred by haversian chdsndaversian systems
in the samples obtained from the stimulated loap@lmost equable, are more numerous and of bdjgemsions. The
number of lamellae bones around the haversian etaimnbigger. This growth in numbers is dew to/pdntrophy in the
ossification of the callus phase.

In stimulated bone prepared by polishing methodcame observe the old bone presenting a series airenaisteons,
closed, that have interrupted their centripetaizgho right next to the new-formed bone. In matuséeons, the diameter
of the central channel is less than 1/3 of the diem of the bone in the line surrounding the astéle can also see a
portion of white or sclerotic material called man@ji sclerosis that marks the channel. In the closimity younger
osteons can be observed, where haversian systessnprdifferences related to mineralisation deg@steons during
build of bone lamellae by osteblasts can also lseed.

Resorption cavities and healing locations showciratinuous remodelling of the bone. Resorption {spinonstruction
points and heversian systems are strongly connécedanatomical point of view and develop onedesihe other. The
typical resorption cavity appears as a big cavitthvirregular edges, construction points appeasraaller or bigger
cavities surrounded by bone presenting variableredesgof calcification and haversian channels ptesmgrcomplete
osteons like small cavities with a high degree afcification around. Distribution of resorption d@es and of
reconstruction points is almost always associatittdl aveas presenting remains of calcified cartilage of the old bone.
In space, bone reconstruction units are directedgtr the bone parallel to the direction of mechalniorces or of the
resultant effort of compression and tension, whgchlso the most important factor that determimeshistological level
of the unit. The genome determines the potenti and shape of every bone. In spite of the veponmtant role of the
genome, the sequential gene expression is onlyupiogl a brut bone model, but movement and mechiaficees
determine the final shape of the bone. The eardiprmof micro-movements produced by ultrasoundemeined the
appearance of an early ossification, but subseqeshuffling will determine the orientation of imb@l architecture of the
bone, of density and of arrangement of osteonseBeshuffling as response to mechanical stimuleaized trough a
balanced and constant activity of resorption amchétion localized in the bone areas that are méitattly active in the
considered moment.

In the control group the regular disposal of osgedallowing the main direction of forces can beetved .The bone is a
solid material, in which the propagation of fordakes place in certain directions, along which ¢hase maximal or
minimal and not equal in all direction as it happém case of liquid. In the stimulated group, boeshuffling can be
observed, because forces that act upon stimulated dhave different intensity and orientation (fig

Figura 1. Osteons in bone reshuffling after mingction of forces. Polished bone. obX20, stiamed group.

Using the 3D reconstruction, we have analyzed tihetsire of the callus formed with the aid of udimands, 45 days after
the osteotomy, using the same number of scanniagsplThe micro-CT X-Ray scanning shows us thatr dfie
ultrasound stimulation, the bone cortical is cortgliehealed. It results a hypodense zone in thegtat and endostal
areas, where the hypertrophic callus already umdsrg bone recovery. One can easily observe the tamtical, well
delimitated, highly dense, and centered on the tedcanal. One can also observe how the artery ig& the cortical,
crosses it and gets to the medullar canal.

In the stimulated bone there is a caliber vanaf{dilatation) and an area where the nutritive rgrfgesents a
sinuous tract, determined by the increased numbeolkaterals. As already mentioned in the histadag study, the
number of Volkmann and Havers canals has increabdd trying to re-establish the normal bone stuoet

Near the nutritive vessel, the blood flow is in@ed, causing the bone spoliation of calcium iome drifice, the
canal of the nutritive artery and the bone spaliatf calcium ions by the increased blood flow ireathe diminution of
the mechanical hardness in the stimulated bonesenthe number of blood collaterals is increased.

If we analyze the images obtained by the X-Ray €answe notice that the stimulated bone has eptiredled
and reshuffles.
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In order to analyze from the biomechanical pointiefv the capacity to effort of the stimulated bpoempared
to the non-stimulated bone, one has realized aenattical model of simulation of the longitudinalngaression of the
bone samples and of transversal shearing.

This involved the calculation of the biomechanibahavior of the stimulated bone, in order to sder ahe
treatment, how much of its hardness has been remtve the main purpose of the method we have stegyés this
work. Further on, we present the algorithm by wiocte has achieved the mathematical model of theyssthe basis of
determination of the elastic constants that defiree biomechanical behavior of the stimulated bawmenpared to the
normal bone. Although the bone material is anigitr@and non-homogenous, we have considered thédtdahe is in a
stress area that doesn’t exceed certain limitfyedrsg homogenous and isotropic. This justifies dlseeptance of the
hypothesis of the physical linearity and Hookew laalidity, which claims that for a certain strekgeping with the
proportionality limits, stress is directly propantial to the specific deformations, the proportiapatoefficient being a
certain material constant called longitudinal etdtst module or Young’'s Module, and having as a suga unit MPa, 1
MPa being the pressure determined by a force eéqua that stresses upon a wooden surface of 1nomung's Module
can be expressed as inverse to the elasticityicieff and depends on the body nature, being specieach body. The
bone has an insufficiently elastic structure. Tgkinto account this hypothesis, one had made pestie use of the
programs that stay at the basis of the finite efgnmeethod. 1,2 and 3E (respectively G) are theitadmal elasticity
modules or Young's Module (respectively the tramsakelasticity module or the shearing module) aisdPoisson’s
coefficient. These measures are expressed in GPa.

The modeling of the tibia diaphases by the finleareent method helps to the achievement of the cetastudy
of the bone tissue behavior from the point of viefsensions and deformations that develop durirffpmdint stresses.
This method offers highly superior advantages caegavith the classical methods offered by the Elifgttheory that
reside upon simplifying methods like:

- to compression and stretch, pressures are ofistanat value in every stress point

- for the flexure stress, normal tensions varydiheon the height of a section, from 0 value ia #ection’s neuter fiber
until maximum values in the section’s extreme fiber

The biomechanical characterization of the two testssists in determining the elastic constantd¢ocalculation of the
test solicitation during longitudinal compressianditions, volume compression and transversal sigeafhe same set
of tests has been performed for the stimulated laawkfor the normal one, in order to compare tHaevaf the elastic
constants (elasticity module) for the two testdbl@d contain the results obtained through numesicaulation.

Table 1. Comparison of the elasticity module valolktined to the numerical simulation of the meatertests, applied
on the normal and stimulated bone.

Kind of essay Elasticity module Average values

Stimulated bone Normal bone
Longitudinal compression E3 [GPa] 16.5 22
Volume compression B11 [GPa] 17 20
Shearing in the xy plan G12 [GPa] 16 17

The results highlight that the bone, stimulatedrdu® weeks, has recovered its capacity to undertiag effort — 85% to
compression and 95% to shearing. These valuetrdteshat the bone structure has been recover@@bat

In the compact bone, the resistance to shearirggsared by the collagen fibers. Studies revealtti@tvalues of the
elasticity module to shearing are almost the samé¢hé simulated bone and in the normal one. Ondraw the

conclusion that the collagen fibers are matures li@is also outcome from the osteons in polarizgd, livhere collagen
appears to be birefringent, appearing “the Maltas€t. The difference appears because of the reingdeiocess that
leads to the deviation of the local stress from flerence value. The adaptation of the form andfigoration is

accompanied by an adaptation of the internal siraatesponsible for the elastic properties.

Resistance to compression is assured by the hydpatiye crystals. Differences that appear in thesteith longitudinal

compression are due to the insufficient calciumodép in the newly formed osteons. Another causdldcte the

augmentation of the Havers and Volkmann canalkeruttrasound stimulated bone that leads to arésad blood flow
with spoliation of the calcium ions.

Discussions
Following their studies, S.J. Warden et coll. sth& the action mechanism of ultrasounds and daweent in fracture
healing is not yet known. Two factors can expldia tifficulty in identifying the interaction betweaultrasounds and
direct current and fracture healing. First of iicture healing is a process involving a caseddevents that depend on
gene expression and synthesis sequence of numeomgonents. The second factor is represented Higudij of
understanding of the way of interacting betweemastiund and living tissue. Hypothesis regarding dfiigiency of
ultrasounds are based on the 3 phases of fracaali: inflammatory, reparatory and reshufflingypdthesis suggest
that ultrasounds act mostly in the first 2 stag@echanism that controls behaviour of every celthis stage of the
healing process is probably arising from the mienvironment of each cell. Compression or absencangftension
discourages the formation of fibrous tissue. Vaia of oxygen pressure will lead invariably torf@tion of bone or
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cartilage; cartilage is formed in areas where orygeessure is relatively low, supposing that the fpwessure is a result
of distance between cell and capillary vessel.hia stimulated bone, images from microscope shovintmse local
activity. The bone can bear different stress,astance being induced by the symmetry of thewifft components. For
the compact bone, the osteons are set with the &gy in the bone’s axis. This disposition leadsstame major
differences in the bone behavior according to tppliad force direction, (in the long axis or in ethaxis). Currey
considers that the different mechanical charadiesigre given by the two components of the bohe:dollagen fibers
for traction and shearing, the hydroxyapatite besponsible for compression. For the long borestatlies test the
resistance to tension and shearing, compressiany loleitermined for the spongious bone. The colldigpens, responsible
for the resistance to shearing are mature, tHe difference being due to the remodeling procesessary for adapting
the form and the configuration of the internal batricture responsible for elastic characterisfidsis recovery to
shearing has also been highlighted in the fracitineulation with continuous current (5). The calftegments obtained
after the simulation with continuous current weoenpressed with the EDZ apparatus; one has noti@dhe resistance
of the bone tissue newly formed is almost like tttgmal bone, the tearing force of the callus beptime electric
stimulation being of 4,4 DaN/mm2. This differenaggests that the metabolic process implied in dueganization of
the bone tissue of neoformation in the callus,essfunder the influence of the electric current afthe ultrasounds
some morphologic and architectonic changes and soodéfications of the resistance to shearing.

During its development, the neoformation process lcave an impact upon the crystalloid bone netwth&: newly
formed bone cannot be completely recovered, ifsteaxe to longitudinal compression being lowerdtth @5%, and the
volume compression with 15%.

Conclusions

Our study on lab animals (rabbits), shows fromdhigfical point of view the superior quality ofettbone tissue in the
callus formed under the influence of ultrasound dinelct current stimulation.

Obtained results show that bone tissue formed umtigisound and direct current stimulation presertsarchitecture in

time and space similar to the one of a healthy bané time for healing is shortened.

Mechanisms that act upon bone tissue seem to le¢ectrical nature, determining osteclast resorptbisuperflue or

wrong positioned trabeculae by replacing them wikv suitable support structures correspondingeddite lines.

The findings clearly show that the bone, which basn stimulated during a period of 2 weeks, hasgineg its functions

that are 85% of the compression one and 95% ddtikaring one. These values prove that 90% of the btsucture has
healed.
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Subsequent to a viral or toxic hepatocytolisismatpartial liver resection (even 2/3), the hepegigeneration process
starts immediately and is rapidly carried out. Tlepatic regeneration is followed by a whole raafjprocesses, which
include an increase in the blood and hepaticallexf certain growth factors and cytokines. Thgger of the hepatic

cascade is yet to be discovered. The increaseeibltod flow/remnant post partial hepatectomy hiephparenchyma

proportion results in a certain shearing presswhéch releases NO. Therefore, the NO is usuallysiered to be the

actual trigger of the hepatic regeneration casc@itie.shearing pressure is, in both situations: pepatectomy (PHX)

and the selective ligaturing of the porte vein lotaPVL), through the increase in the portal veiasgure. The blood
level of the proliferative factor (FP), 4 hourseafthe PHX or PVL, has been considered to be apadtmt of the hepatic

regeneration cascade. The increase in the actifitlye proliferative factor (FP) at similar levefsboth models, as well
as its inhibition by administrating the NO syntlseantagonist, L NAME, suggests that the hemodynainénge results
in a hepatic shearing pressure, which releasesTK®NO begins the process of hepatic cascade negime thus being

considered its trigger.

Keywords: NO, hepatic cascade regeneration, gréaators

Introduction

The trigger of the hepatic regeneration cascadetiprecisely determined at present and therefdheisubject of intense
debates. Some researchers agree that (1,2), seimsequa 2/3 partial hepatectomy (PHX), the inoegaghe blood flow/

remaining parenchyma proportion results in a cersaiearing pressure, which releases NO, considerael the trigger of
the hepatic regeneration. The increase in the Ipogteous pressure (PVP) post PHX and the selestitigre of the portal
venous branch (PVL — the PHX hemodynamic modelyssts the existence of equal shearing pressutestlirmethods.

It has been used as an index of the regeneratirada: the proliferative factor’s activity in thiodid, 4 hours after the
PHX or PVL.

The PF activity has increased to comparable leaftds the PHX and PVL, suggesting the existence sifmilar stimulus

in both methods(3).

The PF activity has been inhibited by the admiatfin of the synthesis NO antagonist, L-NAME anel O and SIN-1

donor has reversed the inhibition in both models.

These results act as a support of the hypothes@ding to which the hemodynamic modification leéalsin increase in
the liver's shearing stress (4), therefore deteimginthe NO secretion which in terms initiates thepé#tic regeneration
cascade.

Theoretic and experimental research

The liver's capacity to regenerate itself is begtgdied for over 100 years, but the trigger of llepatic regeneration
cascade is still surrounded by controversy.

The debut of the hepatic regeneration process égsnaganied by a cascade of events, including thee@se of the
concentrations of several growth factors and cyteskiin the blood flow and in the liver, as well wisle variety of
prompt feedback responses from the genes in thg livus determining a rapid hepatocyte proliferati

The PF can be used as indexes of the initial triggewell as a study instrument of the flux-de@ens role.

It is usually assumed that the hemodynamic incredske blood flow/ remaining parenchyma takes @lanmediately
after the PHX is the trigger which initiates thgohgc regeneration cascade; due to these chamgesomcentration of the
factors depending on the flux is perturbed (e.g)N@ther determining the PF secretion, which espnts the initiation
of the hepatic regeneration cascade.

The probation of the hypothesis has been carri¢dpa culture of hepatocytes in vitro, aiming la evaluation of the
PF levels in the plasma of the rats having paytiafidergone a hepatectomy .

The proliferative effect of the serum extractedhirthe rats (PHX) has been analyzed using a prifnepgatocyte culture
The PF have been highlighted (img. 2) in the 1/XR&ts’ plasma and, regarding the higher levelsh&2/3 PHX rats’
plasma. The stimulatory effect has not been prawehe normal serum (0 hour).

At present, the PF nature is unclear. It appeasttiere are more factors involved in the earlynstatory phase of the

hepatic regeneration, of which: N — the hepatocyte growth factor (A

hematopoiesis), the  most * EGRHINSULINA [ MEDIU SIMPLU powerful hepatic mitogen; the
noreprinephrine, the most powerful hepatic comitogen; an
epidermal  growth  factor 3] involving the heparin, recently
discovered to be a hepatotrophic in vitro factor.
Other hepatic comitogens (e.g. ., 4 the insulin and the glucagon)
may also play an important § part in the  hepatocyte
proliferation (img. 1). ég » A
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Img. 1 — The direct effect of the L-NAME on the g hepatocytes. Several L-NAME concentrations, ésenting
the concentrations in the liver have been testédidndifferent cultures, in the EGF presence (1@@mh) and insulin (20
mU/ml). The L-NAME has significantly increased tbémulatory effects of the EGF and of the insulinail the tested
concentrations.

The NO effects on the PF secretion after the PH¥ehzeen tested using an NO synthetase antagortis¢ gNOS) N —
nitro-L- methyl arginine ester (L-NAME) and a NO&yér for the NO production, L- arginine (L - ARGin@. 2). The
plasma of the rats having undergone a hepatectédngtix (4 hours)
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Img.2— The influence of the PF secretion by the NAME and L — ARG in the plasma of the rats havaytially
undergone a hepatectomy. The plasma samples hauecbbected 4 hours after the PHX from 24 rats.

L — NAME: 2.5 mg/Kc in 0.5 ml saline solution, 3iia-venous inoculations at the 0; 1; 2,5 hours dffte PHX.

L — NAME + L — ARG: 2,5 mg/Kc in 0,5 ml saline stibn administered in accordance with the same sdbeds in the
L — NAME case.

Results and discussions

Subsequent to the hepatectomy, the PF plasmagtslecrease every 1-4 hours, reaching a peak4tteurs.

An PF plasmatic level at 4 hours after the PHX Ibesn used in the in vitro culture in order to révka initial trigger’s

level and the effect of the pharmacologic manipoiabf the NO secretion.

The L-NAME has been used for testing the NO’s mléhe initiation of the hepatic regeneration calechy its effects on
the PF secretion in the plasma. The results hasarsithat the 3 intra-venous L-NAME inoculations axistered to the
post PHX rats have blocked the PF secretion irpkhema.

When the NOS and L-ARG layer has been administevgdther with the L — NAME to the PHX rats accoglio the

same schedule as in the isolated L — NAME casdntfibition of the PF secretion at similar levesstihe control one (the
subjects not having been administered any drughdidake place..
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The increase in the PF levels (growth factors, looves and cytokines) are early signs for the heptgedn the initiation
of the proliferation. The PF secretion is an indéthe initiation of the hepatic regeneration caeca

By administering the L — NAME, the PF secretion haen inhibited. However, the administration of the NAME with
the NOS, L - ARG layer, the PF secretion reachadablevels again, suggesting the fact that thepldgs an important
part in the PF secretion, subsequent to the PHXs&mesults coincide with the hypothesis that niceease in the blood
flow/ remaining hepatic mass post PHX determinesnareased shearing stress, with the secretiomefNO which
initiates the hepatic regeneration cascade.

Conclusions

1. The NO is secreted by the endothelial cells @sponse to the stress factors. In the liverN®eplays a part in the
control and maintenance of the hepatic microcirtiuta

2. In the hepatic regeneration process, the NObkas also noted to be a cellular death cause,lfatas having a
protective role both concerning the preventionhef ¢ellular death and the participation to theutatlproliferation.

3. Regarding the hepatic regeneration, the NO appedrave a positive role in the cellular increasd it is necessary
for the hepatic regeneration’s normal course. Megeoseveral experiments point out the fact that HO is
involved in restoring the hepatic mass by produchmeg proliferation factors (PF) — indicators of théiation of the
hepatic regeneration cascade.

4. The NO, secreted by the hepatocytes, the Kugffer the endothelial cells is considered to be tiggedr of the
hepatic regeneration cascade.
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The paper is based on a prospective study and atirassessing the functional state of the respyatgstem in resting
conditions by measuring the respiratory frequentdye subjects of the study were 30 students fromRheulty of
Physical Education and Sports majoring in Physiahication (PE) and Kinesiatrics (K). The initiastiag (IT) showed
that, the respiratory frequency of the PE studesats lower than that of the K students. The finatitgy (FT) proved that

100



subsequent to 6 months of training, the PE studmmitinued to display lower values of respirataggfiency compared
to the K students. Regarding the PE students, ke focusing in athletics were also the ones tolalysthe lowest values
(less than 10 breaths per minute). Consequentypttysical training induces a modification in tlesting respiratory
frequency, which demonstrates its importance iresseg the training level and sports form. The tspdanrduced
bradypnea is a bio-positive adaptation, that isretional respiratory system energy preservatioitewksting, becoming
more accentuated with the increase of the effoslle
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The paper is based on a prospective study andaiassessing the functional state of the cardiaNassystem in resting
conditions by measuring the cardiac frequency. Juigects of the study were 30 students from theillBaof Physical

Education and Sports majoring in Physical Educaffis) and Kinesiatrics (K). The initial testing JI$howed that, the
resting cardiac frequency of the PE students waerldhan the one of the K students. The final ngstFT) proved that
subsequent to 6 months of training, the PE studesniinued to display lower values of cardiac freogy compared to
the K students. Regarding the PE students, the fogesing in athletics were also the ones to disphe lowest values
(less than 60 beats per minute). Consequently,pthesical training induces a modification in the tieg cardiac

frequency, which demonstrates its importance iresseg the training level and sports form. The tsparduced

bradycardia is a bio-positive adaptation, that hie &nergy-saving heart behavior while resting, bw#eg more

accentuated with the increase of the effort’s aenmdrt.
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Abstract

The healing of the fractures depends on a seriegoofplex events: the osteogenic cell induction, the
inflammatory reaction, the formation of the fibrartilaginous callus, the bone callus and the foimnadf bone tissue,
all these stages being spread on a several moetiedp Our study aims at proving that the adjadesditment of
fractures is a valuable therapeutical option wheimdp carried out properly, not empirically and ttiz therapeutical
effects of ultrasounds are indeed authentic, natgilo.The results of the study proved that the lissee formed
under the stimulation of pulsating ultrasounds citiees in a spatial-temporal pattern very simiitite one of the
healthy bone, also reducing the consolidation tirfiéhe fracture. Our findings are comparable witbse reached at in
the stimulation of the factors using direct curremir method having however the advantage of baownvasive,
therefore not bringing any change to the surroundisft tissues and thus being considered as a eonepitary therapy
in the prevention of the pseudarthrosis.
Key word: pseudarthrosis, consolidation fracture, pulsatitigasounds, stimulation .
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Abstract and Keywords

The healing of the fractures depends on a seriepwiplex events: the osteogenic cell induction, ittfiammatory
reaction, the formation of the fibro cartilaginaalus, the bone callus and the formation of bassug, all these stages
being spread on a several months period. Our stirdy at proving that the adjacent treatment oftfiras is a valuable
therapeutical option when being carried out properbt empirically and that the therapeutical effeaf ultrasounds
are indeed authentic, not placebo.The resultsefkthdy proved that the bone tissue formed undestimulation of
pulsating ultrasounds structures in a spatial-tealpmattern very similar to the one of the healblone, also reducing
the consolidation time of the fracture. Our findingre comparable with those reached at in the kKttron of the
factors using direct current, our method having éeav the advantage of being noninvasive, therefotdringing any
change to the surrounding soft tissues and thusggbeonsidered as a complementary therapy in theeption of the
pseudarthrosis.

Key word: pseudarthrosis, consolidation fracture, pulsatitigasounds, stimulation .

Text

Introduction
The healing of the fractures depends on a seriexwiplex events: the osteogenic cell induction, itiflemmatory
reaction, the formation of the fribrocartilaginotelus, the bone callus and the formation of bassue, all these stages
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being spread on a several months period. [1] Tlgtence of certain factors which directly influertbe healing of the
bone tissue eventually results in the lack of sgttiTherefore, the implementation of several adjatechniques which
stand as catalysts of the healing processes cldamipishes the complication rate. The therapiesetiaon amplifying the
natural and biological healing phenomena usingteleagnetic media, ultrasounds or osteogenic prstare all part of
these technological breakthroughs [2,3]. Our staitlys at proving that the adjacent treatment oftfies is a valuable
therapeutical option when being carried out prgperbt empirically and that the therapeutical effeaf ultrasounds are
indeed authentic, not placebo.

Material and method

In our study we have used 24 rabbits New-Zeeland, radults, males, with a weight of 3 kg. We halvesen this race
because it is frequently used in experimental stidilowing us to compare the results of our stwith result from
published papers professor Mihaela Hincu: Histaabstudy of the bone structures from the eledtstanulated callus
level. Ostectomy was performed in DO day and gygsdage was applied. From the forth day, D4, bedtsasound law
frequency pulsing stimulation 2:8, with the inténf 0.5/cm?2, frequency of 1,5 Hz, 20 minute/dag, day, until D26.
Sacrifice was performed D45. A part of the samplese prepared by polishing technique. Throughnbéfisional
analysis of the bone tissue and digital processfrgplor images for morphometry we used the Nice®0B microscope
from the Histologiy Lab in the Medicine Collegeorin Ovidius University of Constanta. In order to liza the
morphometrical analysis, images were analyzed lwittia G3.52 software, using the matriceal calcatatnethod.
Results and discussions

Subsequent to the fracture, the bone itself beitgribrated, the soft tissue coating formed ofgheounding muscles
and the periosteum is destroyed and the countlessl wessels in the area are also ruptured. Coesglgiuthe hematoma
in the bone marrow canal is formed, between theedd the fracture and the subperiostal. The effetits circulatory
disaster are crucial.[4] The osteocites on thetjancarea of the collateral canals are nutritioprded and therefore
succumb, thus all tissue surrounding the fractsredéad, none of the remaining cells being alivem®ging the
periostum, of the bone marrow and other soft sumding tissues also contributes to the necrotic ri@ta the region.
The presence of a necrotic material of such prapusttriggers an immediate, intense and acutermflatory response.
This is followed by general vasodilatation and plasexudation, resulting in a microscopically visiahd acute edema in
the fractured region [5].

Only part of the osteocites will survive in the g process, the vast majority being destroyednguthe resorption
period. Nonetheless, most of the directly — invdleells in the healing of the fracture join thecttae focus at the same
time as the granular tissue of the surrounding dieessels [6]. Should these healing cells be dyrefrived from the
endothelium, migratory cells or derived from the-peticulocytes is actually irrelevant when complaieethe fact that the
healing is directly linked to the participation thfe vascular sprouts [7]. After the osteotomyhesi by an excessive
deperiostate or by the destruction of the intraroarsystem, the healing must take place throughcadit vessels in the
survival system [8]. In the past, the main origfrttee blood vessels has been subject to controyvdrsy to the fact that,
in normal conditions, the periosteal vessels predhe majority of the vascular sprouts in the eathges of the normal
healing process of the bone the medullar arteripgat more important part in the latter processoun experiment, the
osteotomy of the periosteum has been interrupltes, destroying the peripheral blood circulatiorthie area, and as per
the assessment of the healing, we have evaluatedutidamental external system, which is generatynéd by the
periost, due to its internal layer, the osteogdre mumber of bone lamellae in the stimulated loteases by an average
of 18 lamellae, compared to 11,5 in the normal bdie average girth of the fundamental externaiesyss of 462.59 ,
compared to 314.16 u in the witness lot. Nevertigléhe individual growth of the girth of the latael does not occur,

their measurements ranging in both cases from 25 {o.
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The ultrasounds influence the degranulation oftlastocytes on the inside of the damaged area. &dreudulation of the
mastocyte cells determines the release of chemiediators, such as the histamine, thus influentiegvasodilatation,
the formation of venues and increasing the vasqudameability. Thus, the proliferation of fibrobisss stimulated,
furthermore facilitating the collagen synthesis #m angiogenesis.

The polarized light examination of the bone sedifsrom the section which has not been stimulateglays a very low
birefringence of the haversian systems, most of/éteinformed bone structures being monofringehts Tomes to
demonstrate the lack of maturation of the collaggsrperiodicity being also irregular. Normally aal$o in the stimulated
lot, there is a fair birefringence, proven by théstence of the ,Malta Cross”, which in terms staiad a proof of the

maturity of the tropocollagen molecules.

The same effect of early stimulation of the oste®ggs is found in the induction of a direct curreyiplacing electrodes
at the ends of the bone fragments Under the infleesf the direct current, the organization of tleagen fibers on
several plans is increased, due to the action @hamdcal forces which influence the fracture, whilethe case of the
unstimulated callus, the display of the collagd&®ffs is apparently aleatory, having afribrillaresrenixed with areas poor
in collagen, where the calcification is slow andcewen, the collagen fibers being inhomogenous amdjued, with the
seldom formation of a fibrous tissue between tlaettired margins. The newly-formed vessels in thetfired area
display an uneven trajectory, are dilated and ddllerytrocytes. In the restitution stage correspogdo the tissular
recovery and formation of the early bone matrixcaémtain areas, the density of the collagen filieiacreased and the
osteoplasts along the fibers are usually largeingaar double nucleus and an intensely basophilgptgsm.

The mechanism which controls the behavior of eaghin the healing process is probably derived frima micro
medium of each cell. The compression or the abseheeension discourages the formation of theilfiizsue. There is
no doubt regarding the fact that the variation ted pressure of the oxygen leads to the formatiothefbone, the
cartilage, the latter being formed in areas whéee gressure is low, assuming this is a consequehtiee distance
between the cell and the capillary vessel. The éafncartilage is eventually resorbed by an undisisitable
endochondral bone-formation process, exceptinglabk of organization. The unstimulated lot display® kinds of
changes subsequent to the hypoxia: the perilesinea, the osteons start to close, and in thenemiea cartilaginous

tissue is formed. The bone will be formed of cellich receive enough oxygen and are properly mechby stimulated

The direct influence of ultrasounds on the ostesiplas obvious, all of the subjects of the ultrambstimulated lot
developed a bone tissue closely resembling thetstei of the normal bone, from the macroscopic tpofiview, the tibia
cortical having fully recovered. The calcium abgump of the bone cells increases, the adenylatéasgcmodulates its
activity, as well as the transformation and thetlsgsis of the beta growth factors. In vitro, thieets of the ultrasounds
can mostly be seen in the differences between dteoplasts cultures, compared to the electric fiiith does directly
not stimulate the osteogeneis. However the caddifio of the fibro-chondrocytes eliminates all thiestacles of the
calcification of the soft tissues.

We have also carried out a morphometric analysithefsurfaces of these osteocite lacunes, consgi¢hie fact that
statistics cite differences of 55-84% between #aisn surfaces, depending on the way the sectisnbleen made. An
increase of 10% of the surface of the osteoplastsbe observed in the ultrasound-stimulated let;rdividual values in
both lots ranging from 21.86 to 98.139. This inseaf the surface of the osteoplasts depicts diymsvolution of the
cellular sector, greatly needed for the tissulaonstruction, given the fact that the osteocytesnarlonger considered to
be mature inactive bone cells.

As a consequence of the studies that have bedanctanr, it is revealed that the stimulation of tsteoplasts by

ultrasounds or direct current results in the foiarabf numerous larger, almost-even haversian sysia the
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unstimulated callus. The morphometric studies ia@i¢he increase of the perimeter, surface and/alguit diameter of

the osteons in the stimulated lot.

In the ultrasound-stimulated lot, the average petémhas increased by 15% compared to the teg@h®nhormal bone),
while the Havers canals average is 6.44 in thddgstompared to 7 in the stimulated one. In casttiwvith the
unstimulated lots, an increase in the number oétsan canals can be seen (Pictures 1,2), butaaisduction of their
diameter, which clearly points out the existencarofinderdeveloped intern bone vascular netwatkich cannot

supply a normal level of nutrients (table 1)

Table 1.The comparison of the haversian canals stimulatgdnstimulated lot in the pulsing ultrasound and
direct current stimulation

Haversian canals
Stimulated lot/ unstimulated lot

ratio
Ultrasound 2.17
Direct current 1.71

Picture 1. Transversal section on a segment of bone tissueefbafter an electrically stimulated fracture &twdid bone.
Ob X20 Hincu, 2004)

Picture 2. Transversal section on a segment ofynéwined bone tissue after an ultrasound-stimul&tacture.
Polished bone. Ob X20
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The Volkmann and Havers canaliculus (which stanthasnourishing layer of the bone) display a fumtal feature of
the vascular elements, an adaptation of every lpatissue. The collaterals which originate in theseersian canals
appear to be a network of rhomboid knots whosepslaagles can lead to changes in the blood flow dayniihg
turbulences and the reduction of the plasmatierfily components in the unstimulated lots. In titeasound or
electrically-stimulated groups, the Volkmann carfalsn even rectangular-shaped knot networks. Type of networks
appears in the lengthwise ax of the bone, asswingduction in the speed of the blood flow and Gbuting to the
increase in the contact surface of the blood withvascular wall (Pictures 3,4,5,6).

Picture 3. Lengthwise L *h B e £ gl section on an unstimulated bone
fragment. The picture o displays certain collaterals
belonging to the canals sharp-angle bond to thgtevise Havers
Polished bone. Ob x40 Hincu, 2004)

Picture 4. Lengthwise section on an direct current stimuldtede fragment The picture displays the well-devetbp
Volkmann and Havers systems in 90° angles.
Polished bone. Ob x40 Hincu, 2004)
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Picture 5. Lengthwise section on an ultrasound- stimulatecefoegmen. The picture displays the Volkmann canas
which derive in a sharp angle shape from the lexigth Havers canals. Polished bone. Ob x20

Picture 6. Lengthwise section on a bone tissue fragmentbéigrg the ultrasound-stimulated lot. The pictuigpthys
twell-developed Havers and Volkmann systems, halbihagches in 90° angles. Polished bone. Ob x20

The pulsating ultrasound assures the conditiondeteby the bone tissue to heal: it assures theedealdod vessels for

the differentiation of the bone cells, prevents qilde infections and by the ,internal tissular nsags’ assures the

physical conditions required by the stimulationtled bone formation. The callus obtained with the i the pulsating

ultrasound is of a superior quality, a fact whigs lbbeen proven by the histomorphometric studyedhout.

Conclusions

The results of the study proved that the bone dissumed under the stimulation of pulsating ulttasts structures in a

spatial-temporal pattern very similar to the on¢hef healthy bone, also reducing the consolidatioe of the fracture.

The stimulated lots display a good recovery ofakternal fundamental system, which proves thaasttunds influence

the periosteal healing, thus influencing the vasdakion, the formation of venules and increasihg tvascular

permeability.

Regarding the stimulated lots, the examinatiorhefstimulated bone sections displays the preseindensely-disposed

osteons, crossed by a fibrous bone structure, whdetructure of the osteons is well-organized.

Compared to the unstimulated lots, an increashdrharvesian canals can be pointed out, which leatle existence of

an underdeveloped bone vascular network in theirmaktted lots, which compensates by caliber the taunber of

blood vessels, which cannot deliver the necessanuat of nutrients.

Our findings are comparable with those reached dhé stimulation of the factors using direct caotyeour method

having however the advantage of being noninvasherefore not bringing any change to the surroundioft tissues

and thus being considered as a complementary thardpe prevention of the pseudarthrosis.
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An estimated 300 million people worldwide suffeorfr chronic hepatitis C with a prevalence of 7.0%tef general
population in our country. An increasing pool ofd®nce exists supporting the use of pegylatediaterf (peglFN) and
ribavirin combination therapy for hepatitis C. Qgnoup is consisted in 149 patients diagnosed betwearch 2003-
october 2006 with VCH and chronic citolisis. Thdipats were treated with PEG-Interferon and Riliayiaccordind to
the criterions established by CNAS and MSF. The afrthis study was to compare the benefic effeétthis “gold
chemotherapy combination ” versus its adverse &ffadich need to always be recognized and peritidicaviewed.
The advantage of chemotherapy combination conisidtse decrease of viral load, stops disease pssigme, decreases
the rate of emergence of resistance, decrease®sacof each drug from the combination. Most o$¢heide-effects were
not serious and disapeared once the patients stapking the treatments. Some people have foundbhaaking the
treatment at night, they sleep through the flu-Blgenptoms.
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Abstract and Keywords

An estimated 300 million people worldwide suffeorfr chronic hepatitis C with a prevalence of 7.0%af general
population in our country. An increasing pool ofdmnce exists supporting the use of pegylatedieterf (peglFN) and
ribavirin combination therapy for hepatitis C. Qgnoup is consisted in 149 patients diagnosed betwearch 2003-
october 2006 with VCH and chronic citolisis. Theipats were treated with PEG-Interferon and Rikayiaccordind to
the criterions established by CNAS and MSF. The afnthis study was to compare the benefic effedtthis “gold
chemotherapy combination ” versus its adverse &ffetiich need to always be recognized and peridgicaviewed.
The advantage of chemotherapy combination conisidfse decrease of viral load, stops disease pssgye, decreases
the rate of emergence of resistance, decreasel®iecof each drug from the combination. Most o$¢hside-effects were
not serious and disapeared once the patients stapking the treatments. Some people have foundbhaaking the
treatment at night, they sleep through the flu-Bgenptoms.

Key word: chronic hepatitischemotherapy combination, PEG-IFN, ribavirin, sifects.

Text

Introduction

The epidemiology and natural history of the Hepafit Virus are not thoroughly known in our countfhe population
prevalence of the HCV ranges from 02% in Irelan@%®in the United States,1,2% in Southern EuropkeJapan to 1,7
in Hungary and around 7% in our country [1]. The\HBolds a ratio of almost 60% in the etiology oé tbhronicle
hepatitis. The chronicisation rate of the HCV rez=lover 50%, also displaying an increased cryogeoiential. The
HCV infection evolves into cirrhosis and chronidiepatitis in a slow and progressive natural manketiowing a

recording period of 13 years, Weiland notices theeace of the CHV RNA in the serum of 21% of theesaand the
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development of chronicle infection in 76% of theses[2]. The pegylated-interferon (peglFN) andvifia combination
therapy has been shown to result in sustainedogio response rates of 46%-77%, depending on gealotype[2].
Evidence has also emerged regarding the utilitin@fiferon in chronic hepatitis C treatment witldueed rates of both
hepatocellular carcinoma and improved survival[3-8p to two-thirds of all patients treated with gkded IFN
combined with ribavirin can now achieve viral edion if treated according to current guidelin@sspite this success
rate, hematological, immunological, rheumatologieald dermatological side effects have been repdrtedhronic

hepatitis C patients treated with this combinafé8].

Method and material

The clinical trial presents the results reachedusing a period of 3 years (from December 200@¢tober 2006) , on a
study group of 149 patients suffering from chromieiral type C hepatitis.At the beginning of theatment, the patients
had undergone thorough tests which allowed: thavewidn of the medical plan, the evaluation of g®verity of the
hepatic disease and the exclusion of other hepat&tra hepatic adjacent affections.

During the treatment, according to the HM and tt# i the following have been determined:

- biochemical parameters — ALT and AST at each 8thmo

- hematological parameters — the thrombocytes lendla full blood count each month

- viral parameters - TSH at each 3 months

The patients have been treated using the followhogocol:

112 patients (80 women and 32 men) were admintktere

- Peg IFN — Pegasys (150 mcg or 180 mcg/week) +

- Ribavirin — Copegus (between 800 and 1.2000 rayg) end

37 patiens (28 women and 9 men) were administered

- Peg IFN — Peglintron (150 mcg or 180 mcg/week) +

Ribavirin - Rebetol (between 800 and 1.2000 mg/day

Results and discution
The natural history of the HCV infection towardsaricle hepatitis and cirrhosis is hardly progressand difficult to
predict. The most frequent clinical symptoms arégiveloss, loss of appetite, discomfort and progites asthenia. The

sex ratio in our study group is as follows: 104 vemrnages 18 to 67 and 45 men, ages 21 to 68.Thessnaf the graphs
above stresses upon the fact that women are nkatg tb carry the HCV (70%) than men (30%). (graohl, 2)
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Graph n° 1: Age ratio of women carrying HCV
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Graph n° 2: Age ratio of men carrying HCV

The limits where the frequency of the chroniclfedtion reaches its peak are between 50 and 6@ yéage in women
and 40 to 60 years of age in men. Following thastifi the biochemical parameters, we have reachedfdllowing

results (graph. no 3,4):
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The aminotransferases, moderately and irregulaidy,hhave been normalized in most cases after eetinmnonths
treatment. Our study aimed at the detection oflding-lasting suppression of the viral replicatitimis preventing the
evolution of the hepatic disease, while stressipgnuhe side effects of the therapeutical combmati

It is well known that the side effects for pegythtaterferon are :

« feeling like you have the flu, such as headacimesscle aches, joint aches, fevers/chills andrigedick

svomiting, loss of appetite, diarrhoea

«dry skin, dry eyes, dry mouth, hair loss

sless energy, feeling tired, difficulty sleeping

edepression, mood swings, poor concentration, yaggse

A few people also have changes in their blood sashess white blood cells and platelets (clottitmpd cells) and
thyroid problems. Ribavirin may cause anemia (a lmwmber of red blood cells in the blood). Anaemén cause
shortness of breath and feeling light headed aed.tif this happens the amount of ribavirin magd to be changed.
People who have heart or lung disease or who aeGfvyears old may need to have extra tests bhireg ribavirin or
may not be able to take it at all. Ribavirin casoatause symptoms such as nausea or vomitingskoltd be taken with
meals.Generally, the hematologic adverse events requeeiic close investigation. There are three mgjmblems
encountered: neutropenia, thrombocytopenia and iane@ur patients displayed RNA-HCV levels of up 38%.
Regarding the duration of the clinical trial, 10&ipnts have been monitored during a 12 moths g¢abwhom 92 have
responded well to the treatment, 8 have rejectedtrgatment and 4 have relapsed), 39 patients baee monitored
during an 18 moths period (of whom 26 have respondell to the treatment, 6 have rejected the treatnand 5 have
relapsed) and 17 patients for a period of 6 motfisvhom 16 have responded well to the treatmeiiiad rejected the
treatment and no relapse).The side effects thag¢ leen closely examined are as follows: thrombgey@ (79%),
anemia, leucopenia (63%), asthenia, adynamia (98%¥ joints (24%), weight loss (5-7 kg) in 46% tbé cases,
alopecia (sporadically), depression or anxiety (25%he patients required anti-depression medinytimsomnia (62%)
and skin rashes (8%).The last two side effecto(mmsa and the skin rashes) can be attributed t&ibavirin.As per our
study group, the thrombocytes levels measuredilyiti3 and respectively 6 months after the treatnhave produced no

reason to cease it. 21% of the cases displayedatamslightly high values in thrombocytes levaisaph. No 5).
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during the treatment

The anemia associated with interferon/ribavirinrdéipg is likely due to a combination of reversibleniolysis and

hematopoietic suppression of bone marrow by interfelt is known that the triphosphate metaboliferibavirin

accumulates in red blood cells and causes oxidatjuey to red blood cell membranes, thereby résglin hemolysis.

Patients who develop an anemia on ribavirin theifzgpse a responsive reticulocytosis. However, Detesei et al. have
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[7] shown that the compensatory reticulocytosipatients treated with combination therapy is muds than that seen in
patients treated with ribavirin alone, suggestimgttinterferon bone marrow suppression preventsadequate
reticulocytosis. Epoetin alfa has now been showeftectively overcome this effect—this inadequatticulocytosis—

and to improve the anemia in patients treated w6tinbination therapy
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Graph n° 6 Hb levels during the treatment

. Having studied the Hb values throughout the wipalgod of the treatment, we suggested the reduatidhe Ribavirin

dose for hemoglobins less than 10 g/dl, thus prtiogeo blood count levels every two weeks or eweme frequently, if

indicated. Also, several cases required discontisutoses of Ribavirin of Hb levels lower than 8dbghowever these
changes in the Ribavirin dosage have not beeneaipfi the patients in the first three moths oftteatment (graph. no
6).

Conclusions

The medical trial gathered 149 patients only irddowith HCV.

The majority of the study group is represented dapdle patients (70%), in contrast with the numtfemale patients
(30%). Of the entire 149 patients infected with H®@ displayed different stages of steatosis, éwttich 90% where
chronicle ethanol consumers.

98% of the patients of our medical trial were adstared PHB.

The treatment was based on the association ofP¢gvith Ribavirin (for 12 or 24 weeks, dependingtba negativation
of the viermia)

Our patients displayed a 92% negativation of theARINCV at the end of the treatment. Regarding theation of the

clinical trial, 102 patients have been monitorediry a 12 moths period (of whom 92 have responded to the

treatment, 8 have rejected the treatment and 4 teapsed), 39 patients have been monitored dann$8 moths period
(of whom 26 have responded well to the treatmeihia\& rejected the treatment and 5 have relapsedd) A patients for
a period of 6 moths (of whom 16 have responded todlie treatment, 1 has rejected the treatmenhanélapse).

The side effects that have been closely examinedasarfollows: thrombocytopenia (79%), anemia, Ipetia (63%),
asthenia, adynamia (90%), sore joints (24%), welingg (5-7 kg) in 46% of the cases, alopecia (spioadly), depression
or anxiety (25% of the patients required anti-degi@n medication), insomnia (62%) and skin rasBés) (

The side effects have generally been symptomatitadhted and did not require the complete or glaréiduction of the
doses in the first three months of treatment. .

The anemia was the only one which required theatamtuof the Ribavirin dose or even a discontinuadsministration.
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Throughout the treatment, the patients have befeneaf psychological counseling, have been peridigicaonitored and

have been symptomatically supported (especiallyttes that responded to the treatment).
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