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Abstract

The aim of this study was to examine the blood lémsical changes that occur during
high intensity handball training in elite handbgalhyers’ women (age 22+2.23 years). The
training protocol was the same for all players.d8lcsamples were drawn 3-5 minutes
before and 2 minutes after finishing the trainiegsson in order to determine lactic acid
values (LA). After training the studied parametecreased significantly (p<0.001) in all
teams. These results demonstrate that handbalhtyas a highly aerobic with a considerable
anaerobic component requiring high lactate tolerancaining sessions should reflect these
demands placed on players during competitive nyaieoh-

1. Introduction

The physiological demands of team-based field sg@ve previously described
using heart rate (Bangsbo, 1994; D’Ottavio and &gt 2001) and blood lactate
concentration (Bangsbo et al., 1991; Deutsch £1288). Blood lactate concentration
has previously been used to estimate the anaemlgmolitic contribution to
metabolism in studies of other field sports, sucbacer (Ekbloom, 1986; Bangsbo et
al., 1991) and rugby union (Deutsch et al., 1998).

The aim of the present study was to describe tlysiplogical demands faced
by women handball league player in critical momeafta specific high intensity
training programme or specific training structuredaptation, according to the
permanent player demanding.

2. Material and methods

Subjects Fifty handball players from five handball teamsedcin the first
Romanian league (women) (age,22+2.23 years) paated in the study. They all
received a clear explanation of the study informtimgm of the risks and benefits
associated with participation before providing tert informed consent. The

" E-mail: alexandruacsinte@yahoo.com, 0756523242



Acsinte A., Alexandru EGymnasium

training protocol and structure was the same foplayers and took place in their
own sport training hall under strictly coordination

Blood tested parameters, were determined from T®ROp2 capillarized blood
samples taken from hyperaemic fingertips colleciat® heparinized capillary
tubes. Samples were drawn from all players (n=5{himv 3-5 minutes before
starting the training programme and 2 minutes after high intensity training
programme. All samples were taken while the playeese standing and were
analyzed by ABL-5-gas analyzer (Radiometer, Copgehp

Relating to blood lactate concentration, this gasyazer has been reported to
be accurate up to al least 18.7 mnbhhd reliable at both high (14.4 mmol?)
and low (1.7 mmol}) concentration.

The significance of acid-base parameters analyyedsb are the following:
Lactic acid (LA) blood concentration was calculatesing the following formula:
LA= [(0.5-ABE) x 7.2] : 9.1 mmol}

The results are expressed as means + S.E.M. Thksreere analyzed using
Student’s t-test. Values of P<0.05 were regardesigasficant.

3. Results and Discussions

Before training the mean blood lactate concentnaivas 1.085+0.188. After
training the mean blood lactate concentration meed significantly by 259%
meaning 2,811+ 0.197. (Fig.1).

O Before @ After

LA (mmol/l)

Figure 1. The effect of high intensity training session on
blood lactic acid concentration (LA) in women haallliplayers

Our results showed that, significant increase inodl lactic acid (LA)
concentration. In the women teams, the sense asteegd changes in tested
parameters was the same as in men (Acsinte A.l. &0a&1), but with smaller
amplitude.

Blood lactate concentration is often used as aitamor of energy production
from anaerobic glycolytic processes (Bangsbo, 18G9d lactate concentration
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in field sports that require prolonged, high-inignsintermittent activity, such as
soccer (Ekbloom, 1986; Bangsbo, 1994) and rugbyidah et al. 1998) has been
reported to be between 1.9 and 14.3 mmipMith a large variability between
players and standards of competition. The presesults show that mean blood
lactate concentration in men handball players @00:07mmol.f) during high
intensity training programme is slightly below thagported for Swedish first
division professional soccer players (9.5 mm).but higher than that reported for
elite rugby union players (4.0mmal)l (Coutts et al., 2003). The higher blood
lactate concentrations in the present study malgatethe higher intensity and
impacts involved in competitive handball leaguecomparison with most other
team’s sports (Bangsbo, 1997; Deutsch et al., 1998)vever, caution must be
taken during competitive matches, as many factioduding individual fitness,
emotional stress, time of measurement and envirataheonditions may affect the
results. Catecholamine could be a cause of theased LA blood concentration
(Christensen and Galbo, 1983; Mazzeo, 1991; Podb#ifil; Sargent et al., 2002).
For example, Bangsbo et al. (1991) reported a ioelsliip between lactate
concentration and intensity of activity in the mtiesibefore blood sampling of elite
soccer players during match-play. In the presemiystthe blood samples were
taken 2 minutes after training programme whileptagers were standing.

Blood LA concentration has a different significangken it is accompanied
by two different Ro, values (Yoshida, 1990). 6.009mmdldompared with By, of
31.6mmHg.

4. Conclusions

The present results show that our first league balhglayers is played at a
high intensitywith considerable contributions from both the agr@nd anaerobic
energy systems, requiring high lactate toleranedgted to energy production.
However, accurate conclusion cannot be made abeutdntribution of anaerobic
glycolysis to handball league performance.
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MODIFICARILE CONCENTRATIEI ACIDULUI LACTIC SANGVIN
LA HANDBALISTE IN TIMPUL ANTRENAMENTELOR
CU INTENSITATE CRESCUTA
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Rezumat

Scopul acestui studiu a fost acela de a determuoifitarile concentraei acidului lactic
la nivelul handbalistelor de priniga, pe parcursul antrenamentelor cu intensitate at&sc
(varsta 22+2.23 ani). Protocolul a fost agefgentru tai subiegii. Esantioanele sangvine
au fost prelevate cu 3-5 minute Tnainte de antremagncu 2 minute Tnhainte de finalizarea
antrenamentelor, in vederea detefnirconcentraei acidului lactic sanguin (AL). Dudp
antrenamente, concenieaacidului lactic sanguin a crescut semnificagg@.001) la toate
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jucatoarele testate. Rezultatele au demonstrabaul de handbal este un sport ce sdiicit
intens resursele aerobe, cu perioade anaerobeilaotab determia tolerane la lactat
dintre cele mai inalte.

1. Introducere

La nivelul sporturilor de echip evaluirile solicitirilor de ordin fiziologic se
efectuau utilizand frecvea cardiad precumsi concentrg@a acidului lactic sangvin.
De asemenea, concenisaacidului lactic sangvin se folosea pentru apmea
contributiei glicolizei anaerobe metabolice la nivelul altsporturi cum ar fi
fotbalul si rugby-ul.

Scopul studiului de fa a fost acela de a determina anvergura safilct de
ordin fiziologic la nivelul handbalistelor de Tinalperformam pe parcursul
antrenamentelor cu intensitate cregcut

2. Material si metode

Subieg: Subiedcii studiului nostru au fost cincizeci de handbalislin Liga
naionak a Romaniei, (varsta,22+2.23 ani). Suliegu fost instruii cu privire la
protocolul de lucru, dupcare s-a semnat un acord de colaborare afless-au
efectuat in #ile de antrenament ale fi&ei echipe testate. Fiecare echip
respectat acejaprotocol de testare.

Probele sangvine s-au prelevat cu 3-5 minute i@aidé inceperea
antrenamentulugi cu 2 minute du terminarea acestuia, fiind colectate in vase de
sticla heparinizate de 150-200 pl. Probele sangvine & évaluate folosind
dispozitivul ABL 5 Radiometer Copenhagen (Analidzorade gaze din
séange.)Semnifiege parametrilor acido-bazici tegita(concentréa acidului lactic
sangvin, in cazul nostru), respetdrmula de mai jos:

LA= [(0.5-ABE) x 7.2] : 9.1 mmol}

Rezultatele ofinute au reprezentat valorile medii + S.E.M. S-doda
Testul student (P<0.05 ) pentru evaluarea pragd&isemnificae al datelor
obtinute.

3. Rezultatessi discutii

inainte de antrenament, valorile meditiobte au fost1.085+0.188, iar dup
antrenament 2,811+ 0.197., ceea ce repreépictatere de 259% (Fig.1).
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Figura 1. Efectul antrenamentului de intensitate crescagupra
concentraiei acidului lactic sangvin la handbalistele de fegmana.

Rezultatele nostre atato crgtere semnificati¥ a concentrigei acidului
lactic sangvin la subiéic testgi. La nivelul handbalistelor s-au inregistrat
modificari comparative cu cele inregistrate la nivelul Haadgtilor de inalt
performama (Acsinte A., si colab. 2011.) dar cu o amplitidine mai #ic
Concentrga acidului lactic sangvin este des utilizata indicator al proceselor
glicolitice anaerobe (Bangsbo, 1997). La nivelutb8distilor (Ekbloom, 1986;
Bangsbo, 19943 rugbystilor (Deutsch et al. 1998) s-u inregistrat valiotre 1.9
and 14.3 mmol}, cu o mare varialbilitate raportate la diferiteiecumstame de
antrenamengi compettie. Cea mai mare concenieade acid lactic inregistéain
studiul nostrum refledt impactul deosebit pe care l-au avut structurile de
antrenament asupra fondului fiziologic al handbals in compange cu alte
discipline sportive (Bangsbo, 1997; Deutsch et1&98)

Totusi, Tn cazul nostru trebuigi sinem contsi de influena pe care o pot avea
si alti factori adtionali asupra dinamicii unor indici fiziologici, oua r fi, condiia
fizica individuah, stress-ul, momentul efedtu testelor, condiile ambientale etc.
Secrgia de catecolamine poate, de asemenea, infusmcentrga acidului lactic
sangvin, (Christensen and Galbo, 1983; Mazzeo, ;128dolin, 1991; Sargent et al.,
2002). De exemplu Bangshg colab. (1991) au raportat o rgéa direct intre
concentré@a lactatuluisi intensitatea activitii inainte cu cateva minute de momentul
efectdirii unor teste la nivelul fotbalilor.

Trebuie subliniat, de asemeneaj mterpretarea valorilor concentie
acidului lactic sangvin poate lua o turAunteresarit dacg se face asociat cu
valorile R:o2(Yoshida, 1990).

4. Concluzii

Studiul nostru arét ca handbalistele la nivel de inaltperformans,
desfisoaia 0 activitate cu intensitate maximiape parcursul antrenamentelor,
efortul fiind caracterizat ca mixt, solicitand seirsnergetice atat cu caracter aerob,
catsi anerob, reclamand o toletarcrescui la lactat din partea organismului, n
strictd corelaie cu producerea de energie speéifide asemenea, nu putem aprecia
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influenta glicolizei anaerobe asupra perforneor sportivelor testate, datcrit
anvergurei reduse a parametrilor t@sta
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