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Medicina aplicata la educatia fizica si sport
Medicine applied to physical education and sport

Traian Bocu

Universitatea de Medicina si Farmacie “luliu Hatieganu” Cluj-Napoca

Redactor sef al revistei Palestrica Mileniului 111

traian_bocu@yahoo.com

Tn 2012, se implinesc 75 de ani de la primul Curs
de Medicind aplicatd la Educatia fizica si la Sport, care
s-a tinut la Parcul Sportiv Regele Carol al II-lea din Cluj,
intre 24 mai - 19 iunie 1937.

Conferintele tinute cu ocazia Cursului din 1937 au
fost editate in anul 1938, sub egida Societatii Medicale de
Educatie Fizica si Sport, infiintatd in anul 1930 de Profe-
sorul Iuliu Hatieganu. Astdzi, misiunea de reeditare
a Cursurilor a revenit Societafii Medicale Romdne de
Educatie Fizica si Sport (SMREFS), infiintatd in anul
2009, dupa modelul celei din 1930.

Cursul de Medicind aplicata, similar cursurilor postuni-
versitare de astdzi, s-a tinut pe durata unei luni (24 mai - 19
funie) si a cuprins 20 de sedinte compuse dintr-un curs
teoretic si un curs practic. Cursurile teoretice au fost editate
sub ingrijirea directa a Profesorului Tuliu Hatieganu in anul
1938, iar astazi se doreste reeditarea acestora, la 75 de ani
distanta. Reeeditarea va avea rolul de a rememorara activita-
tile de pionierat din domeniile medicina sportiva si educatie
fizica, asupra cérora s-au aplecat medici ilustri din acea peri-
oada, precum Velluda, Benetato, Telia, Comsia, Daniello,
Moga, Zapan, Pragoiu, Hanganut, Viciu si altii, intr-o combi-
natie inspirata si fericita cu profesori de educatie fizica.

Cursurile de medicina sportiva aplicata reprezinta provo-
cari adresate medicilor, cadre didactice de elita din generatia
de astazi, de a se implica 1n aspectele specifice activitagilor
de educatie fizica din invatamantul universitar si pentru toti.
In acelasi timp, reprezinta o provocare si pentru profesorii de
educatie fizica in colaborare cu medicii. Invitatia se refera si
la preluarea de catre conducatorii Universitatii de Medicina
si Farmacie de astazi, in persoana Rectorilor, a unor sloganuri
extrase din discursurile magistrale ale lui Iuliu Hatieganu din
perioada interbelicd, In vederea adaptarii acestora la viata
universitara cotidiana. De altfel exista numeroase asemanari,
care merg pana la identificare, Intre situatia de atunci si cea
de astazi din Invatamantul universitar.

Se constatd numeroase similitudini intre organizarea
sistemului de educatie si invagdmant din perioada interbelica
si reforma care se preconizeaza in zilele noastre. Astfel,
Cursul de Medicina aplicata desfasurat in anul 1937, care
a fost organizat de Societatea Medicald de Educatie Fizica
a vremii, este similar cu un curs postuniversitar din zilele
noastre programat de Prorectoratul Didactic al Universitatii
de Medicina de astazi. Un astfel de curs, cu acordarea de
credite EMC, ar putea organiza SMREFS, organizatie

profesionald din care fac parte medici ilustri de astazi,
cu aplecare catre medicina sportiva si activitatile fizice
universitare, cu numeroase studii in domeniul efortului fizic
precum: Marius Bojita, Petru Adrian Mircea, Grigore Béciut,
Petru Derevenco, Vasile Negrean, Remus Orasan, Victor
Cristea si altii, care se numara printre membrii fondatori ai
actualei societati.

Subiectele abordate in cadrul sedintelor din trecut sunt
si astdzi de interes pentru medicina sportiva. Amintim doar
cateva titluri sugestive in acest sens: Educatia fizica a femeii
de Prof. Dr. Iuliu Hatieganu; Frumosul anatomic de Docent
Dr. C. Velluda de la Institutul de Anatomie Descriptiva si
Topografica; Consideratiuni generale asupra fiziologiei
efortului fizic si Efortul fizic si sistemul endoglandular de
Prof. Dr. Grigore Benetato; Consultatia medicala la sportivi
de Dr. Liviu Telia; Diferentieri psihice intre sportivi §i
nesportivi de Gheorghe Zapan, Conferentiar la Facultatea
de Filozofie si la Academia Nationala de Educatie Fizica
— Bucuresti; Primul ajutor in sport de Dr. loan Pragoiu,
Asistent la Clinica Chirurgicala— Cluj; Consideratii medicale
aspra atleticei ugoare, atleticei grele, a skiului i turismului
de Dr. Emil Viciu, Dr. Tiberiu Pop si Dr. lon Macavei.

Fiecare curs teoretic a fost insotit de un curs practic,
demonstratiile fiind facute de cate un profesor de educatie
fizica sau medic cu dubla specializare. Astfel, printre
profesorii de educatie fizica il intdlnim pe dr. Onoriu
Chetianu, cu demonstratii despre Sistemele de gimnasticd;
cu demonstratii de Atletica usoara pe T. Faur, prof. ed.
fizica, cu demonstratii de Luptda, box, jiu-jitzu pe 1. Chiuhan,
prof. de educatie fizica; cu demonstrarea unor Exercitii fizice
pentru femei pe D-soara Zelma Precup, prof. de educatie
fizicd; cu demonstratii de Educatia fizica la copii pe D-na
Suciu, prof. de educatie fizica.

Ciclul de Conferinte cuprinse in volumul tiparit in anul
1938 de catre Tipografia ,,Cartea Romaneasca” Cluj, sub
egida Societatii Medicale de educatie fizica si Sport - 1930,
a fost reeditat astazi in ideea preludrii si continudrii acestor
activitati de catre Societatea Medicala Romana de Educatie
Fizica si Sport - 2009 si pentru a fi valorificate in revista
Palestrica Mileniului 111 - Civilizatie si sport, continuatoarea
de traditie a ,,Suplimentului de Medicina sportiva” din
cadrul prestigioasei reviste ,, Clujul Medical”.

Prof. Dr. Traian Bocu
Vicepresedintele Societdatii Medicale Romdne
de Educatie Fizica si Sport

Copyright © 2010 by “luliu Hatieganu” University of Medicine and Pharmacy Publishing
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Histopathological changes in the brain and myocardium of
trained animals supplemented with hemp oil

Modificarile histopatologice la nivelul encefalului si miocardului
la animale antrenate la efort si suplimentate cu ulei de canepa

Codruta Florina Buldus', Pompei Bolfa?, Gabriel Borza?, Remus Moldovan®, Simona Tache®
YFaculty of Physical Education and Sport, “Babes-Bolyai” University, Cluj-Napoca
2University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Faculty of Veterinary

Medicine

3”Iuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca

Abstract

Background. Our previous research regarding the favorable effect of dietary supplementation with hemp (Cannabis sativa)
oil on the aerobic capacity of rats led us to study the histological changes induced in tissues under the same conditions.
Aims. We studied the experimental effect of training at different intensities, with or without hemp seed oil supplementation,

on the brain and myocardium of rats.

Methods. The research was conducted in four groups (n = 10 animals/group) of adult male Wistar rats, trained at different
intensities. Groups | and Il included animals supplemented with hemp oil. In all groups we studied the histological changes in
the brain and myocardium. Exercise training was conducted for 28 days.

Results. Training with loading induced histological changes of necrosis/apoptosis in the brain and did not cause histological

changes in the myocardium during the study.

Conclusions. Post-exercise neuronal changes of necrosis/apoptosis support the experimental hypothesis of brain neuro-
genesis and plasticity in the central nervous system. Hemp oil supplementation has a reduced neuroprotective effect in trained

animals.
Keywords: rats, exercise, brain, heart, hemp oil.

Rezumat

Premize. Cercetirile noastre anterioare pe sobolani privind efectul favorabil al suplimentarii dietei cu ulei de cdnepa asupra
capacitatii acrobe de efort, ne-au determinat sa studiem modificarile histologice induse la nivelul unor tesuturi, in aceleasi

conditii.

Obiective. S-a urmarit experimental efectul antrenamentului de diferite intensitati, cu si fard suplimentare cu ulei din
seminte de canepa, asupra encefalului si miocardului la sobolani.

Metode. Cercetarile s-au efectuat pe patru loturi (n=10 animale/lot) de sobolani masculi, adulti, rasa Wistar, antrenati la
efort cu intensitate diferita. Loturile I i III au cuprins animale suplimentate cu ulei de canepa. La toate loturile s-au studiat
modificarile histologice la nivelul creierului si miocardului. Antrenamentul la efort s-a desfasurat timp de 28 de zile.

Rezultate. Antrenamentul cu incdrcare determind modificari histologice de necroza/apoptoza la nivelul encefalului si nu
determind modificari histologice la nivelul miocardului pe durata studiata.

Concluzii. Modificarile neuronale de necrozd/apoptoza postefort la nivelul encefalului sustin experimental ipoteza neuro-
genezei si plasticitatii in sistemul nervos central. Suplimentarea cu ulei de canepa are efect neuroprotector redus la animalele

antrenate la efort.

Cuvinte cheie: sobolani, efort fizic, encefal, inima, ulei de canepa.

Introduction

Biochemical oxidative stress caused by exercise and
the antioxidant role of hemp oil administration, due to
PUFA and vitamin E content, could influence the activity
of organs whose O, consumption and regional blood flow

varies during exercise.

At rest, the brain is characterized by a circulatory blood
flow of 14% of cardiac output, 18% of O, consumption
and preferential glucose consumption. During exercise,
there is no change in cerebral blood flow. Brain antioxidant
capacity is generally low. At rest, the myocardium is

Received: 2012, April 2; Accepted for publication: 2012, May 2

Address for correspondence: Faculty of Physical Education and Sport, Babes-Bolyai University, Cluj-Napoca, Pandurilor Str. No. 7

E-mail: codrutabuldus@yahoo.com
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characterized by a blood flow rate of 5% of cardiac output,
10% of O, consumption, and glucose, lactic acid and fatty
acid consumption. During exercise, increases in blood
flow, which are proportional to the intensity of exercise,
and an increase in O, utilization coefficient occur (Ganong,
2005).

Hypothesis

Histological changes in the brain and myocardium after
exercise, with or without hemp seed oil supplementation,
were experimentally studied.

Material and methods

The study was a longitudinal prospective study of
experimental type, performed on animals.

The research was conducted at the Department of
Physiology and Pharmacy of “Iuliu Hatieganu” UMPh, Cluj-
Napoca, in the Laboratory of Experimental Physiology, in
four groups (n = 10 animals/group) of male Wistar rats,
aged 16 weeks, with an average weight of 200-300 g.

a) Groups

Groups | to IV comprised rats trained to intensive
exercise with loading, with or without hemp seed oil
supplementation. The animals were trained by swimming,
daily, for 28 days.

The intensity of exercise was modified by loading the
animals as follows: group | and Il with 10% of weight,
group Il and IV with 20% of weight.

Groups I and 111 were supplemented with cold pressed
hemp seed oil.

Oil supplementation was administered by oral gavage,
using hemp seed oil in amounts of 0.1 ml per rat, calculated
in relation to the oil dose recommended for human daily
intake. The hemp oil product used, called Canah Hemp
Oil, is manufactured by SC Canah International LLC and
has the following characteristics for 14 g per serving:
energy value: 126 Kcal/14g and chemical composition: 1.4
g saturated fatty acids (FA), polyunsaturated fatty acids
(PUFA) 12.5 g, of which oleic acid 1.7 g, linoleic acid
7.7 g, gamma-linolenic acid 0.5 g, a-linoleic acid 2.5 g,
stearidonic acid 0.1 g, vitamin E 1.35 mg (13.5% RDA).

b) Methods

Sampling. Samples were collected freshly from animals
euthanized at the end of the experiment.

Histopathology. Histopathologic examination was
performed at the Laboratory of Pathology, Necropsic
Diagnostic and Forensic Medicine of the Faculty of
Veterinary Medicine, Cluj-Napoca. For histological
examination, tissue  samples  (myocardium and
encephalon) were processed by the paraffin technique.
Histological techniques included the following standard
steps: fixation in 10% formalin for 24-48 hours,
washing, inclusion in paraffin, sectioning, dewaxing,
hydration of sections in baths of absolute alcohol 96%,
followed by staining. Hematoxylin-eosin staining was
used (H & E), which allows a good differentiation of
cell types. The examination and processing of samples
were performed using an Olympus BX51 microscope and
an Olympus Cell B program for image acquisition and
processing. Three areas of the encephalon were studied: the
hippocampus (Ammon’s horn) in the limbic system, the
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thalamusinthe diencephalonandthe cortex in the neocortex.
Longitudinal and transverse sections of the myocardium
were taken from the median area, from the wall of the right
and left ventricle, and the interventricular area.

Results

a) Histopathological study of the encephalon
Lesions of necrosis/neuronal apoptosis were encoun-
tered in all 3 areas, in all groups (Fig. 1-3).

Fig. 1 — Ammon’s horn - neuronal necrosis (eosinophilic cyto-
plasm, pyknotic neurons). A - group I, B - group II, C - group III,
D - group IV.

Fig. 2 — Cortex - neuronal necrosis (eosinophilic cytoplasm,
pyknotic neurons). A - group I, B - group II, C - group III,
D - group IV.

Fig. 3 — Thalamus - neuronal necrosis (eosinophilic cytoplasm,
pyknotic neurons) A - group I, B - group II, C - group III,
D - group IV.

Neuronal necrosis can be identified in optical micro-
scopy through cytoplasm eosinophilia, karyopyknosis, karyo-
lysis, karyorrhexis, or sometimes weak affinity for hemato-
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xylin, taking a “shadow cell” appearance. Quantification
was performed by counting the actual total neurons and
viable neurons from 10 fields with a 20X objective. The
ratio of neurons in necrosis/apoptosis and the total number
of neurons was expressed as a percentage (Table I).

Table I
The percentage of neurons in necrosis/apoptosis
from the three areas, in the studied groups.

Group Ammon’s horn  Thalamus Cortex
Group | 20 36 45
Group Il 24 39 61
Group 11 31 18 39
Group IV 33 26 60

The percentage of neurons in necrosis/apoptosis was
higher in groups Il and 1V compared with groups | and 111
supplemented with oil (Table I).

In addition, non-specific lesions: non-suppurative
encephalitis (lympho-glial perivasculitis, glial nodules) (Fig.
4) and even large outbreaks of nervous substance malacia
with inflammatory infiltrate composed of lymphohistiocytes
and glial cells were found (Fig. 5-7).

Fig. 4 — Lymphohistiocytic perivasculitis, inflammatory infiltrate
around blood vessels, HE X 200.

Fig. 5 — Cortex - glial nodules, HE x 200.

88

Fig. 6 — Cortex - glial nodules, HE x 100.

Fig. 7 — Cortex - focal necrosis of the nervous substance with
lympho-glial inflammatory infiltrate, HE x 200.

b) Histopathological study of the myocardium

For this study, fresh heart tissue samples were obtained
immediately after the rats were sacrificed and they were
processed by the paraffin inclusion technique. For the
morphometric study, we used the technique of Aiello et al.
(2004). Thus, sections of 5 mm thickness were measured
both transversally (Fig. 8) and longitudinally (Fig. 9). To
calculate the diameter (using an automated system for the
quantification of images - Olympus Cell B), only round or
oval cells with round visible nuclei were studied. A total
of 50 cells in each section, from 10 different areas, were
measured with a 40X objective.

Fig. 8 — Myocardium of Wistar rats, HE staining, longitudinal
section. No changes are observed in any animal of the four
experimental groups.
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Fig. 9 — Myocardium of Wistar rats, HE staining, cross-sectional
diameter for cardiomyocyte evaluation. Cardiac muscle cells
have an uniform diameter in all the four groups.

The results of the measurement of the diameter of
myocardial cells are found in Table II. It can be seen that
no statistical differences appear in the cardiomyocyte
diameter between the studied groups.

Table 11
The cardiomyocyte diameter in the studied groups.
Statistical indicator Group |  Group Il Group Ill  Group IV
Mean 17.25 15.95 16.80 16.95
Standard deviation 0.28 1.61 2.82 1.85

Discussion

Oil obtained from non-genetically modified hemp seeds
is a natural source that is very rich in polyunsaturated fatty
acids (PUFA) omega 3 and omega 6. Omega 3 contains
o linolenic acid (ALA), eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA). The omega-6 family
includes linoleic acid, cis-linoleic acid (LA) and gamma-
linolenic acid (GLA). Modern Western diets typically have
an omega-6/omega-3 ratio in excess of 10/1, some of them
30/1. The optimum ratio is considered to be 4/1 or less
(Simopoulos 2002).

Dietary sources of GLA include: human milk, corn
oil, rapeseed oil, “borage” seed oil and black gooseberry
seed oil. The inhibitors of conversion are: age, stress,
alcohol consumption, high-saturated fat diet, cholesterol,
sugar, low magnesium and vitamin B6, trans fatty acids
in margarine. EPA sources include: herring, salmon,
tuna, shrimp, oil, eggs. The inhibitors of conversion are:
smoking, environmental toxins, aging, increased intake of
saturated fats, alcohol, drugs.

PUFA effects are multiple: protective antioxidant,
anti-inflammatory, anticoagulant, painkilling, immune-
modulator, vasodilator by modulating cytokines (TNF-a
and IL1p), eicosanoids (arachidonic acid, prostaglandins,
prostacyclin, leukotrienes, thromboxanes), and resolvin,
an inhibitor of nuclear transcription factor (NF-kB),
they positively influence the release of neuromediators
(serotonin, dopamine, acetylcholine), receptor number and
synaptic functioning, they improve vascular endothelial
function, increase cellular sensitivity to insulin receptors,
reduce the effects of hyperinsulinaemia (lipogenesis and
hyperandrogenism), reduce triglycerides, improve HDL
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cholesterol levels, prevent the formation of VLDL in liver
cells, maintain the concentration of phospholipids in the
cell membrane of the retinal nerve and myelin, balancing
male and female hormones (Lieberman & Briining 2005).

Our previous experimental results (Buldus et.al.
2012) regarding the increase of aerobic capacity by
standard loading (10%, 15% and 20% of animal weight)
showed significant increases in aerobic capacity after
supplementation with hemp oil and standard charge.

The favorable effects of dietary supplementation with
hemp oil may be due to: the presence of vitamin E in
composition and its antioxidant role, increased omega 6
FA content and the optimal omega 6/omega 3 ratio of 3/1
in the preparation used.

In this study, the rats subjected to physical loading
(10% or 20%) presented histological changes of necrosis
in the central nervous system. Changes were lower in
groups supplemented with hemp oil. Depending on the
area, changes in the thalamus were the most expressed in
all groups; changes occurred less in the lower cortex and
hippocampus. Studies on adult animals exclude age-related
changes of necrosis (Olinescu et al. 2004).

The wvulnerability of the central nervous system,
especially of the brain to oxidative stress (OS) is due to:
increased rate of O, use and production of O, and OH -
radicals; high iron content in certain regions and prooxidant
role of the Fe/ ascorbate complex in neuronal membranes;
increased fatty acid concentration; low level of antioxidant
enzymes (Perju-Dumbrava, 2001).

Our research only showed the appearance of obvious
changes in the CNS. Also, as previous studies would
suggest, it seems that due to its composition, hemp seed
oil would have a reduced neuroprotective role (Callaway
2004).

ROS and RNS formation (H,0,, 0,7, OH", NO) in
exercise has neurotoxic effects, the primary molecular
target being the PUFA network from the neurilemma
structure (e.g. lipid peroxidation), by inducing alterations
in free fatty acids. The neuroprotective role of hemp oil
could be due to the protection of membrane phospholipids
against peroxidation, provided by essential FA content,
whose antioxidant effect occurs in organs rich in lipids.

Our experiment shows the role of exercise as a stressor
agent, which biochemically induces a cascade of O, and N,
metabolites and oxinitrosative stress (SON) with neuronal
apoptosis.

The research data of our study are in agreement with
those of other authors, who found rapid, immediate,
transient changes in apoptosis in the hippocampus and
cerebellum after exercise, followed by angiogenesis and
neurogenesis (Bruel-Jungerman 2007, Van Praag 2008).

Our data show evidence of these plastic changes in
the CNS. The early and immediate effects of exercise in
the CNS have been less studied. Apoptosis is followed
by angiogenesis, which provides metabolic support for
neurogenesis. The regeneration of parts of the brain can
be considered as an indirect positive effect of exercise on
neuronal plasticity. Neural plasticity may ensure damage
restoration by developing new synaptic connections or
by compensating or strengthening the neighboring neural
circuits (Hayward 1999, Goldman et al. 2009).
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Exercise can be considered as a rapid inducer of
neuronal plasticity in the CNS in the encephalon (Kerr &
Swain 2011).

In the myocardium, our research showed no
histological changes induced by exercise. With regard to
non-specific myocardial lesions, we noted the presence of
micro-outbreaks with degenerate myofibrils surrounded
by more or fewer inflammatory cells, mononuclears
(lymphohistiocytes) that indicate chronic progressive
cardiomyopathy in the myocardium. This is an incidental
lesion quite common in Wistar rats, especially in males
(Tucker, 1997; Arceo et al., 1990).

Although several studies have shown induced
myocardial hypertrophy and even cell proliferation
(Kumar et al. 2010), the lack of changes in our study may
be explained by the duration of the experiment and the
amount of administered oil.

Earlier studies by Liu et al. (2000) drew attention to
the different tissue responses to exercise depending on
the organ and oxidant/antioxidant balance changes. The
prooxidant effect of exercise occurs after intense exercise;
however, the antioxidant effect occurs after a moderate
intensity and duration of exercise (Tache et al., 2009).
Neuronal necrosis lesions may be due to the prooxidant
effect of intense physical exercise performed by animals.

Conclusions

1. Training with loading induced histological changes
of necrosis/apoptosis in the brain.

2. Training with loading caused no histological
changes in the myocardium during the study.

3. Hemp oil supplementation had a
neuroprotective effect in trained animals.

4. Changes in neuronal necrosis/apoptosis after
exercise support the hypothesis of brain neurogenesis and
plasticity in the central nervous system.
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The effects of focused pulsed electromagnetic field therapy
in patients with knee osteoarthritis. A randomised, placebo-
controlled study

Efectele terapiei cu camp magnetic pulsatil focalizat la pacientii cu
gonartroza, un studiu randomizat, controlat prin placebo
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Abstract

Background. Pulsed electromagnetic field therapy (PEMF) is a promising method for the treatment of knee osteoarthritis.
An increasing number of placebo-controlled randomised clinical trials have demonstrated its antalgic and exercise capacity
improvement effects in knee osteoarthritis patients. Still, there is no standardisation of the optimal frequency and intensity of
the PEMF.

Aims. The aim of the trial was to study the effects of exposure to low frequency (1.5 Hz) medium intensity (30 mT) PEMF
in patients with bilateral knee osteorathritis, displaying a Kellgren-Lawrence radiologic score of >1 and a pain visual analogue
scale of >4, despite chronical use of nonsteroidal antiinflammatory and chondroprotective drugs.

Methods. 70 consecutive patients diagnosed with knee osteorthritis were randomly divided into two groups: an active and
a placebo group, at a 1:1 ratio. The placebo group was treated with local ultrasound therapy (0.5W/cm?), local peloidotherapy
(Techirghiol mud) and a form of continuous magnetic field similar in intensity to the magnetic field of the Earth for 15 minutes
a day. The active group was treated with local ultrasound therapy (0.5W/cm?), local peloidotherapy and a 1.5 Hz frequency
and a 300 Gauss intensity (30 mT) focused pulsed electromagnetic field for 15 minutes a day. The total duration of treatment
was 10 days.

Results. 65 of the 70 patients included finished the study (32 in the active group and 33 in the placebo group). At the end of
the 10 days of treatment, there was a significant improvement in both groups in the pain visual analogue scale and the Western
Ontario and McMaster Universities Osteoarthritis (WOMAC) score, compared to the initial evaluation (p<0.05). There was
no overall statistically significant difference in the improvement of the two parameters in the active versus the placebo group.
However, in a subgroup analysis, after having excluded the advanced knee osteoarthritis patients, with Kellgren-Lawrence
scores of 3 and 4, the patients treated with PEMF had superior improvement of the pain visual analogue scale and of the
WOMAC score (p<0.05).

Conclusions. Ultrasound and peloidotherapy are efficient in reducing pain and the WOMAC score in knee osteoarthritis
patients displaying a radiologic Kellgren-Lawrence score of >1 and a visual analogue scale for pain of >4, who had had an un-
satisfactory response to nonsteroidal antiinflammatory and chondroprotective drugs. Low frequency (1.5 Hz) medium intensity
(30 mT) PEMF added benefit to these therapies, by significantly reducing pain and the WOMAC score in patients with early
and moderate knee osteoarthritis (radiologic Kellgren- Lawrence score of 1 and 2).

Keywords: pulsed electromagnetic field, knee osteoarthritis, exercise.

Rezumat

Premize. Terapia cu cdmp magnetic pulsatil (CMP) este 0 metodd promititoare in terapia gonartrozei. Un numar tot mai
mare de studii clinice randomizate, controlate prin placebo, au demonstrat efectele sale antialgice si de crestere a capacitatii
de efort fizic a pacientilor cu gonartroza. Cu toate acestea nu exista o standardizare a frecventei si a intensitatii optime de trata-
ment.

Obiective. Studiul de fata isi propune si studieze efectele cAmpului magnetic pulsatil focalizat (CMPF) de joasa frecventa
(1,5 Hz) si medie intensitate (30 mT) la pacientii cu gonartroza bilaterala primara, cu un scor radiologic Kellgren-Lawrence >1
si o scala analog vizuala a durerii >4, in ciuda consumului cronic de antiinflamatoare nesteroidiene si condroprotectoare.

Metode. Un numar 70 de pacienti consecutivi diagnosticati cu gonartroza bilaterald primara au fost randomizati in doua
loturi: unul activ si unul placebo in raport de 1:1. Pacientii din lotul placebo au beneficiat de terapie locala cu ultrasunete (0,5W/
cm?), peloidoterapie locala (ndmol de Techirghiol) si o formd de cAmp magnetic continuu similar ca intensitate cu cadmpul
magnetic terestru, timp de 15 minute pe zi. Lotul activ a beneficiat de tratament local cu ultrasunete (0,5W/cm?), peloidoterapie
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locala si terapie cu camp magnetic pulsatil focalizat la o frecventa de 1,5 Hz si o intensitate de 300 Gauss (30 mT) timp de 15
minute pe zi. Durata tratamentului in ambele loturi a fost de 10 zile.

Rezultate. Din totalul celor 70 de pacienti inclusi, 65 au incheiat studiul (32 din lotul activ si 33 din lotul placebo). La finalul
celor 10 zile de tratament, in ambele loturi s-a constatat o imbunatatire semnificativa a scalei analog vizuale (SAV) a durerii
si a scorului Western Ontario and McMaster Universities Osteoarthritis (WOMAC), fata de evaluarea initiald (p<0,05). Nu
am constatat o imbunititire semnificativi statistic a celor doi parametri in lotul activ fatd de cel placebo (p>0,05). Tn schimb,
la o analizd a subloturilor, dupa excluderea pacientilor cu gonartroza avansatd, cu scor radiologic Kellgren-Lawrence 3 si 4,
pacientii care au beneficiat de tratament cu CMPF au avut o ameliorare superioara a SAV a durerii si a scorului WOMAC
(p<0,05).

Concluzii. Fizioterapia cu ultrasunete si peloizi este eficientd in reducerea durerii i a scorului WOMAC la pacientii cu
gonartrozd, cu scor radiologic Kellgren-Lawrence >1, cu o scald analog vizuald a durerii >4 si cu raspuns nesatisfacator la
terapia cu antiinflamatoare nesteroidiene si condroprotectoare. Terapia cu cdmp magnetic pulsatil focalizat, de joasa frecventa
(1,5 Hz) si medie intensitate (30 mT), aduce beneficii suplimentare fata de aceste terapii, scdzand semnificativ durerea si scorul

WOMAC la pacientii cu gonartroza incipientd si moderata (stadiul radiologic Kellgren-Lawrence 1 si 2).
Cuvinte cheie: cdmp magnetic pulsatil, gonartroza, studiu clinic controlat placebo, efort fizic.

Introduction

Knee osteoarthritis is one of the most frequent
musculoskeletal disorders, with an important individual
impact, resulting in pain and disability, and with a
socioeconomic impact due to the high costs involved. The
prevalence of osteoarthritis after the age of 50 is about
25%, defined based on radiological criteria (Duncan et
al., 2011). There is a discrepancy between the clinical
and the radiological manifestations of knee osteoarthritis,
half of the patients with radiologically diagnosed knee
osteoarthritis not having knee pain, and half of the patients
presenting with chronic knee pain showing no radiological
sign of osteoarthritis (Bedson et al., 2008). The prevalence
of disability-associated knee osteoarthritis after the age
of 55 is 10% (Peat et al., 2001). With the actual trend of
increasing life expectancy and aging population, the World
Health Organization estimates osteoarthritis to be the 4
cause of disability by the year 2020 (Woolf et al., 2003).

Despite recent therapeutic progress, osteoarthritis
therapy is unsatisfactory, requiring new cost-effective
therapeutic interventions.

Pulsed electromagnetic field therapy is a physical
treatment method that fulfills a large part of the criteria
required for a disease modifying treatment in osteoarthritis.
There are preclinical studies showing that it inhibits
chondrocyte replication, stimulates extracellular matrix
synthesis (glycosaminoglycan synthesis), inhibits factors
that stimulate cartilage degeneration (1B interleukin,
type II collagenase and stromelysin) and produces an
antiinflammatory effect by increasing the expression and
function of the A,, adenosine receptors (Li et al., 2011;
Thomas et al., 2011; Varani et al., 2012; Ciombor et al.,
2003; Ongaro et al., 2011).

Randomized clinical trials studying the effects of
pulsed electromagnetic field in knee osteoarthritis patients
led to conflicting results. Each of these studies used
different devices, frequencies, intensities and durations of
treatment.

Objectives

The present study aims to study the effects of focused
pulsed electromagnetic field therapy on pain and exercise
capacity in knee osteoarthritis patients. The characteristics
of the magnetic field used are similar to those of the EBI
protocol (Ciombor et al., 2003) that were proven effective
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in guinea pigs with aging-induced osteoarthritis.
Material and methods

a) Population

70 consecutive primary knee osteoarthritis patients
diagnosed in the Recumed-Alba Rehabilitation Centre
between March 2011 and March 2012 were randomly
assigned to two groups: active and placebo, in a 1:1 ratio.
The patients in the placebo group were treated with local
ultrasound therapy with an intensity of 0.5W/cm? for
5 minutes, local peloidotherapy at a temperature of 37
degrees Celsius (Techirghiol mud, approved by the National
Institute of Rehabilitation and Physical Medicine) for 30
minutes and a form of continuous magnetic field similar in
intensity to the magnetic field of the Earth for 15 minutes
a day. The active group was treated with local ultrasound
therapy (0.5W/cm?) for 5 minutes, local peloidotherapy at
a temperature of 37 degrees Celsius for 30 minutes and
a 1.5 Hz frequency and a 300 Gauss intensity (30 mT)
focalized pulsed electromagnetic field for 15 minutes a
day, with a triangular current shape. The device we used
was the BTL 5000 series magnetotherapy device and the
applicators were 13/13 cm coil, ensuring a penetration of
the magnetic field of up to 30 cm. The total duration of
treatment was 10 days.

b) Variables

The pain visual analogue scale (VAS, scored from 0 to
10) and the Western Ontario and McMaster Universities
Osteoarthritis (WOMAC) questionnaire (17 items about
current physical activity, 5 about the intensity of pain at
rest and during exercise and 2 items about joint stiffness,
with a maximum score of 96) were registered before and
after the 10 days of treatment. Patients were questioned
about the adverse effects during or after treatment.

¢) Inclusion criteria

Patients with symptoms of bilateral primary knee
osteoarthritis, according to the American College of
Rheumatology, with radiological changes on the Kellgren-
Lawrence scale and with a VAS score equal or superior to
4 were included.

d) Exclusion criteria

Patients with secondary knee osteoarthritis, with
metallic implants, pacemakers, local or general infections,
tumors, recent hemorrhage and patients with heart, liver or
renal failure were excluded.
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e) Statistics

The chi-squared test was used to compare qualitative
variables; the Wilcoxon test was used to compare the
results before and after therapy for each group and the
Mann Whitney test for the comparison between the two
groups. The statistical significance threshold was chosen at
a p<0.05. Statistical analysis was done with the MedCalc
2012 programme.

The study was conducted with the approval of the
Ethics Committee of the Tuliu Hatieganu” University of
Medicine and Pharmacy Cluj-Napoca.

Results

Of the 70 patients included, 5 patients (3 of the active
group and 2 of the placebo group) did not complete the
study, 4 of them because of the lack of compliance with
the questionnaire completion and a patient from the active
group who stopped the treatment because of superficial
phlebitis in the popliteal area after 3 days of treatment.
Thus, 65 patients completed the study, 32 in the active
group and 33 in the placebo group.

As depicted in Table I, no statistically significant
difference was found between the parameters of the 2 groups
at the beginning of the study. The patients in the active
group had a more advanced radiological score, a longer
mean disease duration and a higher female percentage, but
these differences were not statistically significant.

The patients included in the study had a high proportion
of nonsteroidal anti-inflammatory drugs (NSAIDS) and
chondroprotective drugs, coming to the rehabilitation
service because of the insufficient efficacy of the drug
treatment. The patients were recommended to use the
same treatment: NSAIDS (Aceclofenac 100 mg, bid) and
chondroprotective drugs (Glucosamine 1500 mg/day).

At the end of the 10 treatment days, there was a
significant improvement in the pain visual analogue scale,
in the global WOMAC score and its subsets: WOMAC
physical activity, WOMAC pain, WOMAC stiffness
(Tables II and III). The pain VAS dropped from 7.0+1.83
to 4.9£2.20 in the active group and from 6.6+1.80 to
4.7£2.04 in the placebo group, and the global WOMAC
score dropped from 36.1+£14.20 to 24.0+11.81 in the active
group and from 31.6+13.73 to 21.3+13.99 in the placebo
group (Fig. 1).

There were no statistically significant differences in
the improvement of pain VAS and in the reduction of
the overall WOMAC score and its subsets at the end of
treatment between the two groups. Nevertheless, there was
a tendency to have higher reductions of the parameters in
the active group (Table IV).

In the active group, there were 2 patients with a
radiological degree on the Kellgren-Lawrence scale of 4,
versus none in the placebo group. These patients had a
poor therapeutic response that diminished the mean values
of the reduction of the pain VAS and of the WOMAC score
in the active group.

After excluding the patients with a radiological score
of 3 and 4 from both groups, we found a statistically
significant improvement of the pain VAS and of the overall
WOMAC score in the active group versus the placebo group
(Table V).The average improvement of the pain VAS was
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2.6£1.54 in the active group compared to 1.8+1.06 in the
placebo group. The average improvement in the WOMAC
scale was 13.849.41 in the active group versus 9.3+8.21 in
the placebo group. In the WOMAC score subsets, only the
average improvement of the pain subset was significantly
higher in the active group vs the placebo group (4.3+3.06
versus 2.6+2.42).

Table 1
Characteristics of the studied groups.
Parameters Active group Placebo group P
Number of pts. 32 33 -
Age(years) 57.7£8.67 57.8+8.67 0.9
Sex (Wg womeg) 75%(24/32) 70%(23/33) 0.6
Mean disease duration
(yEﬁrS) 4.0+3.44 3.7£3.28 0.4
Kellgren —Lawrence
radiological scale 2.0+0.88 1.9+0.74 0.5
Associated diseases
Polydiscopathy 53%(17/32) 46%(5/33) 0.6
Hip osteoarthritis 9%(3/32) 15%(5/32) 0.5
Osteoporosis 9%(3/32) 9%(3/33) 0.9
Arterial hypertension 47%(15/32) 36%(12/33) 0.4
Diabetes 19%(6/32) 129%(4/33) 0.4
Medication
Pain treatment 16%(5/32) 129%(4/32) 0.9
Nonsteroidal
- 969%0(31/33) 919%(30/33) 0.3
antiinflammatory drugs
Chondroprotective drugs 78%(25/32) 79%(26/33) 0.9
Adverse reactions
Pain aggravation 69%0(2/32) 6%(2/33) 0.9
Numbness 0%(0/32) 3%(1/33) 0.3
Local heat sensation 3%(1/32) 0%(0/33) 0.3
Table 11

Evolution of the studied parameters in the active group
(meantstandard deviation).

Parameters Initial Final P

Pain VAS 7.0+1.83 4.942.20 0.001

WOMAC overall 36.1+£14.20 24.0+11.81  0.001

WOMAC physical activity 23.5+10.45 15.9+8.45 0.005

WOMAC pain 9.343.50 5.74£3.29 0.001

WOMAC stiffness 3.3+1.81 2.4+1.31 0.008
Table I11

Evolution of the studied parameters in the placebo group
(meansstandard deviation) .

Parameters Initial Final P

Pain VAS 6.6+1.80 4.7+2.04 0.001

WOMAC overall 31.6£13.73 21.3+13.99  0.005

WOMAC physical activity 20.1+9.81 13.7+£9.86 0.001

WOMAC pain 8.3+3.28 5.2+3.39 0.005

WOMALC stiffness 3.2+1.78 2.4+1.56 0.023
Table IV

Differences between the parameters (initial-final) in the 2 groups
(mean+standard deviation).

Parameters Active group  Placebogroup P
Number of patients 32 33 -
Er'glerence VASTnitial- ) 5, 54 2.0+1.06 0.25
Difference WOMAC 12061031 10.327.75 0.25
overall initial-final

Difference WOMAC

physical activity initial- ~ 7.6+7.45 6.4+5.59 0.25
final .

Difference WOMAC pain - 5 5 5 3¢ 3.142.65 0.3
initial-final

Difference WOMAC 0.9+1.43 0.8+1.75 0.4

stiffness initial-final
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Table V
Differences between the parameters (initial-final) in the 2
subgroups (mean+standard deviation).

Parameters Active group Placebogroup P
Number of patients 24 26 -
fti)r'];fle’enceVAs L 1.8£1.06 0.02
Difference WOMAC 13.849.41 932821 0.05
overall initial-final
Difference WOMAC
physical activity initial- ~ 8.4+6.95 6.0+6.17 0.1
final
Difference WOMAC 4.3£3.06 2.6£2.42 0.02
ain initial-final
ifference WOMAC 114153 0.741.57 02

stiffness initial-final

Fig. 1 — Evolution of the pain VAS and WOMAC score before
and after treatment in the 2 groups.

Fig. 2 — Comparative analysis of the improvement in the pain
VAS scale and WOMAC score between the 2 subgroups (after
exclusion of patients with Kellgren-Lawrence radiological score
3and 4).

Discussion

Knee osteoarthritis is a degenerative joint disorder,
involving the progressive degradation of the joint cartilage
and the deformity of the subchondral bone, inducing chronic
knee pain, joint-related exercise capacity reduction, stiffness
and disability in advanced stages. The first-line treatment
in osteoarthritis is analgesic therapy with acetaminophen,
followed by nonsteroidal antiinflammatory drugs and
chondroprotectives. Although intraarticular administration
of viscoelastic solutions is continuously developing, pain
control in osteoarthritis is not satisfactory.

Pulsed magnetotherapy is a physical method of treat-
ment with analgesic and chondroprotective properties, well
tolerated and with minimal adverse reactions. Its analgesic
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mechanisms are not fully understood. One effect of the
low frequency low intensity magnetic field takes place in
the cell membrane, where the transmembrane ion influx,
especially calcium, is increased. This phenomenon could
be explained by Liboff’s resonance theory or by Faraday’s
electromagnetic induction law. In the latter model, the
pulsed electromagnetic field generates low frequency
microcurrents that alter the cell membrane potential and
increase the transmembrane ion transport. At intracellular
level, PEMF stimulates Ca?*-calmodulin complex (CaM)
formation that leads to the augmentation of nitric oxide
(NO") release and to the reduction of interleukin 1beta
synthesis (Rohde et al., 2012). Pain reduction after PEMF
treatment could be explained by the release of nitric oxide
with an immediate vasodilatory effect, decreasing the
level of free radicals, and the reduction of the synthesis
of interleukin beta, a molecule that is involved in tissue
inflammation and destruction (Sim et al., 2012). The final
effect of PEMF is on the cell nucleus, where DNA and
MRNA synthesis is increased (Chen et al., 2010).

Apparently, the randomized clinical trials conducted
so far have described conflicting results, explained by the
different devices, frequencies, intensities and durations of
treatment. Most of them have shown positive results in
osteoarthritis treatment (Wolsko et al., 2004), but there
are studies that have not found statistically significant
improvements with PEMF (Ozglglu et al.,, 2010).
Nevertheless, even negative studies have shown treatment
efficacy in subgroup analysis, after the exclusion of
advanced knee osteoarthritis patients, aged over 65 years
(Thamsborg et al., 2005). A recent study shows rapid
and substantial analgesic effects of PEMF in early knee
osteoarthritis (Nelson et al., 2012).

Our results are concordant with the literature data. At
the end of the study, the subjects in the active group had
a superior improvement in the pain analogue scale and
in the WOMAC score, but they did not reach statistical
significance. There was a significant reduction of these
parameters at the end versus the beginning of the study in
both the placebo and active group (p<0.05). In a subgroup
analysis, after the exclusion of advanced knee osteoarthritis
patients, with a Kellgren-Lawrence radiological score of 3
or 4, PEMF proved to be effective in further reducing the
visual analogue pain scale and the WOMAC score versus
placebo.

As for adverse reactions, the opinion is unanimous.
Magnetotherapy is a safe, well tolerated treatment method
with minimal adverse effects. Contraindications are
pacemakers and metallic implants. We found no statistically
significant difference in adverse reactions between the two
groups. Two patients (6%) from each group had atemporary
increase in pain and a patient in the active group had a
sensation of local heat during treatment. One patient in the
active group interrupted treatment because of superficial
phlebitis in the popliteal region.

Conclusions

1. 1.Ultrasound and peloid therapy are effective in
reducing pain and the WOMAC score in knee osteoarthritis,
with a Kellgren-Lawrence score of >1, with an analogue
pain scale of >4 and with an unsatisfactory response to
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nonsteroidal
drugs.

2. Low frequency (1.5 Hz) medium intensity (30 mT)
focused pulsed electromagnetic field therapy provides
additional benefit to these treatments, reducing pain and
the WOMAC score in patients with early and moderate
osteoarthritis (Kelgren-Lawrence scores 1 and 2).

3. Low frequency (1.5 Hz) medium intensity (30
mT) focused pulsed electromagnetic field therapy is well
tolerated and does not produce notable adverse effects.

antiinflammatory and chondroprotective
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Abstract

Background. Starting from existing studies on the influence of acute anakinetic stress on the motor and emotional behavior
of rats, we studied the influence of chronic anakinetic stress on the same indicators.

Aims. The influence of experimental chronic anakinetic stress on aerobic exercise capacity, on spontaneous motility and
emotional behavior was studied.

Methods. Groups (n = 10 animals/group): group | — exercise trained animals for 42 days; group Il — training (21 days)
preceded by anakinetic stress through immobilization (21 days); group Il — training (21 days) preceded by anakinetic stress
alternating with physical exercise (21 days). Anakinetic stress was induced by the immobilization of the rats for 3 hours/day. In
order to determine exercise capacity, the running test was used. The monitored indicators were emotional behavior and motil-
ity. The time moments included in the study were T, T, , and T,,. Statistical calculations were performed using the SPSS 13.0,
Statistica 8.0 and Microsoft Excel applications.

Results. Experimental immobilization contributes to the diminution of hyperkinetic stress controlled by exercise, as well
as of involuntary motility and emotional behavior. Training determines significant increases in aerobic exercise capacity and
significant decreases in the spontaneous motility and emotional behavior score, which might contribute to the improvement of
physical performance in athletes.

Conclusions. Anakinetic stress followed by physical exercise has an unfavorable influence on aerobic exercise capac-
ity, it increases the spontaneous motility score and decreases the emotional behavior score. Training preceded by alternating
anakinetic and hyperkinetic stress determines significant increases in aerobic exercise capacity, insignificant decreases in the
motility score, and significant decreases in the emotional behavior score.

Keywords: anakinetic stress, physical exercise, open field test, rats.

21!

Rezumat
sa studiem influenta stresului cronic anakinetic asupra acelorasi indicatori.

Obiective. S-a urmarit influenta stresului cronic anakinetic experimental asupra capacitatii aerobe de efort i asupra
motilitdtii spontane si emotivitatii.

Metode. Loturi (n = 10 animale/lot): Lot | — animale antrenate la efort fizic 42 zile; Lot Il — antrenament (21 zile) precedat
de stres anakinetic prin imobilizare (21 zile); Lot I1l — antrenament (21 zile) precedat de stres anakinetic alternant cu efort fizic
(21 zile). Stresul anakinetic a fost provocat prin imobilizarea sobolanilor timp de 3 ore/zi. in vederea determindrii capacitatii de
efort s-a aplicat testul de alergare. Indicatorii urmariti au fost emotivitatea si motilitatea. Momente luate in studiu au fost T, T,
si T,,. Calculele statistice au fost efectuate cu ajutorul aplicatiilor SPSS 13.0, Statistica 8.0 si Microsoft EXCEL.

Rezultate. Imobilizarea experimentala contribuie la diminuarea stresului hiperkinetic controlat prin efort, cit si a motilitatii
involuntare si a emotivitatii. Antrenamentul determina cresteri semnificative ale capacitatii aecrobe de efort si scaderi semni-
ficative ale scorului motilitatii spontane si emotivitatii, ceea ce ar putea contribui la imbunatatirea performantelor fizice la
sportivi.

Concluzii. Stresul anakinetic urmat de efortul fizic influenteaza nefavorabil capacitatea aeroba de efort, determin cresterea
scorului motilitatii spontane si scaderea scorului emotivitatii. Antrenamentul precedat de stres alternant anakinetic si hiper-
kinetic determind cresteri semnificative ale capacitatii aerobe de efort, modificari nesemnificative ale scorului motilitatii si
scaderi semnificative ale scorului emotivitagii.

Cuvinte cheie: stres anakinetic, efort fizic, Open Field, sobolani.
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Introduction

Stress is a response of the body to unpredictable strain
from the environment, a desirable or undesirable response
that induces positive adaptation or adaptation disorders.

Physical exercise is complex stress that can be found
under the conditions of environmental, gravitational,
urban, hyperbaric, sports stress, over- and understrain.
The complexity of stress induced by physical exercise is
given by hyperkinetic neuromuscular stress; endocrine
metabolic stress, with the activation of the symphatho-
adrenal and hypothalamic-pituitary-adrenocortical axes;
psychoemotional stress, with the activation of cognitive,
volitional and emotional processes; and oxidative stress,
biochemically (Boros-Balint, 2012).

One of the experimental procedures for inducing stress
in the laboratory is acute or chronic immobilization.

We found relatively few literature data on this
procedure. In animals, immobilization stress induces a
reduction in locomotor activity and an increase in severe
anxiety behavior (Boros-Balint, 2009; Kumar et al., 2010).
High intensity emotional stress such as immobilization
stress causes changes in the hypothalamic-pituitary-adrenal
axis and behavioral changes, which occur in time (days or
weeks) (Armario et al., 2008). The decrease in spontaneous
locomotor behavior under the action of experimental acute
anakinetic stress is accompanied by a reduction of maximal
exercise capacity (Boros-Balint, 2009).

Starting from researches on the influence of acute
anakinetic stress on the motor and emotional behavior in
rats (Boros-Balint & Tache 2009; Berghian et al., 2011),
we studied the influence of chronic anakinetic stress on the
same indicators.

Hypothesis

The influence of experimental chronic anakinetic stress
on aerobic exercise capacity, on spontaneous motility and
emotional behavior was studied.

Material and methods

The research was performed in the Experimental
Research Laboratory of the Department of Physiology,
”Tuliu Hatieganu” UMPh, Cluj-Napoca.

a) Groups (n = 10 animals/group)

- group | — exercise trained animals for 42 days

- group Il —training (21 days) preceded by anakinetic
stress through immaobilization (21 days)

- group Il —training (21 days) preceded by anakinetic
stress alternating with physical exercise (21 days)

b) Experimental methods

Anakinetic stress

Anakinetic stress was induced by the immobilization
of the rats for 3 hours/day. Immobilization was performed
in a closed cylinder, 15 cm in length and 8 cm in diameter,
provided with orifices for ventilation.

The aerobic exercise capacity of animals

In order to determine exercise capacity, the treadmill
running test (speed 3.8 km/hour) was used. The duration
of the test (seconds) was timed from the starting of the
treadmill to the exhaustion of the rats, when they stopped
running. The time moments included in the study were: T,
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T7’ Tl4’ T21’ TZS’
28, 35 and 42.

The open field test is a test used for laboratory rodents,
intended for measuring behavioral responses: spontaneous
locomotor activity, hyperactivity and exploratory behavior
in open field. The test is also used for the measurement of
anxiety. In the experimental space illuminated at 300 W,
the open but delimited space acts at the same time as an
anxiogenic stimulus, the test measuring the induced anxiety
based on the locomotor activity and exploratory behavior
of animals.

The motor and emotional behavior test was performed
in the open field cylinder (according to Denenberg, 1963).
The exploration space was cylindrical, with a 50 cm radius,
100 cm height, and the duration of the test was 3 minutes.

The monitored indicators were emotional behavior and
motility. Emotional behavior was calculated based on the
emotional behavior score — the sum of micturitions and
defecations. Spontaneous motility was calculated based
on the motility score: the sum of scores of the movements
from one sector to another and of rearings.

The time moments included in the study were T, T, ,
and T, corresponding to days 1, 21 and 42.

C) Statistical processing

Normal distribution was tested using the Shapiro-Wilk
test. The following statistical tests for the comparisons of
the means were used: the Student t test for the comparison
of two means in the case of independent groups; the Student
t test for dependent (paired) samples in the case of repeated
measurements of the same variable having a parametric
distribution, the Mann-Whitney test for the comparison of
two independent groups, the Wilcoxon test for dependent
(paired) samples in the case of repeated measurements of
the same variable having a non-parametric distribution.

The correlation analysis between continuous variables
was performed by determining Pearson correlation
coefficients (Colton’s rule was used as an empirical
interpretation rule).

The significance threshold for the tests was o = 0.05.

Statistical calculations were performed using the SPSS
13.0, Statistica 8.0 and Microsoft Excel applications.

Results

a) Aerobic exercise capacity

The running time and the difference of the running time
in relation to moment T, were compared between groups |
and Il at moments T, T, T,,, T,, T,;, T,;and T, (Table I).

AtT, T, T, T, the running time in group Il was
significantly shorter than the running time in group I. At T,
T, the running time in group 11 was significantly longer
than the running time in group 1. In group I, at moments
T, T, and T,, the running time in relation to the initial
moment significantly increased compared to the running
time in group 11 at the same moments (Table I). In group
111, at moments T, T,, and T, the running time in relation
to the initial moment significantly increased compared to
the running time in group | at the same moments (Table ).

The running time between groups | and Il at moments
T,, T, Ty and T,, was compared (Table I1).

At moments T, T,, T, and T,, the running time in
group Il was significantly shorter than the running time in
group | (Table II).

T

35!

T

42

corresponding to days 1, 7, 14, 21,
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Table 1
Comparison of running time and difference of the running time in relation to moment T, between groups | and 111

atmoments T, T, T,,, T, T,, T,and T,
Parameter Moment Group | Group 1l p
Arithmetic mean Standard deviation __ Arithmetic mean Standard deviation
T, 47.50 23.71 20.90 12.84 0.006
T, 206.80 19.67 143.40 28.78 <0.0001
T, 547.60 63.87 406.00 45.41 0.0006
Ty 611.50 40.95 864.20 61.12 <0.0001
Tos 862.90 37.72 909.10 59.50 0.07
T, 1016.40 23.25 939.10 56.60 0.0008
T,-T, 159.30 28.49 122.50 29.39 0.02
T, T, 500.10 66.69 385.10 52.48 0.001
Difference of the running time  T,,-T, 527.00 54.70 641.80 34.36 <0.0001
in relation to momentl T1 TZH-T1 564.00 44,74 843.30 66.65 <0.0001
T, T, 815.40 29.55 888.20 62.57 0.002
T,-T, 968.90 32.30 918.20 58.50 0.04
Table 11
Comparison of the running time between groups | and Il at moments T,, T, T,;and T,
Moment Group | Group Il b
Arithmetic mean Standard deviation Arithmetic mean Standard deviation
T 574.50 47.89 39.38 12.05 <0.0001
Parameter T, 611.50 40,95 139.13 1582 <0.0001
T, 862.90 37.72 296.50 2222 <0.0001
T, 1016.40 23.25 382.50 35.23 <0.0001
Table 111
Comparison of the running time betweeen groups Il and 111 at moments T, T, T..and T,,.
Moment Group 1l Group 11
Arithmetic mean Standard deviation Arithmetic mean Standard deviation P
parameter T, 39.38 12.05 662.70 3117 <0.0001
Ty 139.13 15.82 864.20 61.12 <0.0001
Tas 296.50 22.22 909.10 59.50 <0.0001
T, 382.50 35.23 939.10 56.60 <0.0001
Table IV
Comparison of the running time between moments T,, T, T,,, T, T,,, T,cand T,, in groups I - 111,
Group Running Arithmetic mean of Standard deviation Standard error of 95% confidence interval of the
time the difference of the difference the difference mean of the differences
T-T, -159.30 28.49 9.01 -179.68 -138.92 <0.0001
T-T, -340.80 55.32 17.49 -380.38 -301.22 <0.0001
T, T, -26.90 38.02 12.02 -54.10 0.30 0.052
T, T, -527.00 54.70 17.30 -566.13 -487.87 <0.0001
Groupl 1.1 -37.00 15.97 5.05 -48.43 -25.57 <0.0001
Ty Tas -251.40 39.93 12.63 -279.96 -222.84 <0.0001
T. T, -153.50 29.96 9.47 -174.93 -132.07 <0.0001
T, T, -441.90 48.53 15.35 -476.61 -407.19 <0.0001
T, Th -99.75 14.73 5.21 -112.07 -87.43 <0.0001
T T -157.38 19.71 6.97 -173.85 -140.90 <0.0001
Group Il 11> -86.00 33.04 11.68 -113.62 -58.38 0.0002
T, T, -343.13 29.01 10.26 -367.38 -318.87 <0.0001
TT, 12250 29.39 9.29 -14353 -101.47 <0.0001
1T, -262.60 66.98 21.18 -310.51 -214.69 <0.0001
T Ty -256.70 28.89 9.14 -277.37 -236.03 <0.0001
T,-T, -641.80 34.36 10.86 -666.38 -617.22 <0.0001
Group Il 777 -201.50 37.65 11.90 -228.43 -174.57 <0.0001
Ty To -44.90 17.93 5.67 -57.73 -32.07 <0.0001
T Ty, -30.00 17.49 5.53 -42.51 -17.49 0.0004
T,-T -276.40 32.50 10.28 -299.65 -253.15 <0.0001

N
IS
b
2

The running time between groups Il and 111 at moments  respectively, significantly increased both in group I and in

T, T, Ty and T,, was compared. groups Il and 111 (Table V).

At moments T, T,, T, and T,, the running time in b) Motility score
group Il was significantly shorter than the running time in The motility score was compared between groups |
group I (Table 111). — 111, at moments T, T, and T,, (Table V).

The running time was compared between moments T, At moment T, the motility score was not significantly
T, T, T, T, Tand T, ingroups I - III (Table 1V).  different between the groups. At T,, the motility score in
At moments T,, T,,, T,, T,, T,;and T, the running time  group Il was significantly higher than the motility score in

increased compared to the previous moment (Table 1V)  groups land Il (Table V). At T, the motility score in group
both in group I and in groups Il and 11l. At moments T, Il was significantly higher than the motility score in group
and T, the running time compared to moments T, and T,,  I. At T,, the motility score in group Il was significantly
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higher than the motility score in group Il1.

The motility score was compared between moments T,
T, and T, in groups | — Il (Table VI). At T, the motility
score was lower compared to T, and T,, in group I. At T,
the motility score was higher compared to T, in group II.

¢) Emotional behavior score

The emotional behavior score was compared between
groups I - 11l at moments T,, T, and T,, (Table VII).

AtT,, the emotional behavior score was notsignificantly
different between the groups. At T, the emotional behavior
score in group | was significantly higher than the emotional
behavior score in groups Il and II1 (Table VII). At T, the
emotional behavior score in group | was significantly
higher than the emotional behavior score in group I11.

The emotional behavior score was compared between
moments T,, T,, and T, in groups | — 111 (Table VIII). At T,
the emotional behavior score was higher compared to T,
in all groups. There were no other significant differences
between the moments.

Discussion

Immobilization is an  anakinetic  technique
recommended for patients confined to prolonged rest, with
the maintenance of the body or of a segment of the body
in a motionless position, with or without certain devices.
In healthy humans, immobilization results in the physical
deconditioning syndrome, which causes changes similar to
those determined by sedentary behavior (Sbenghe, 1999).

The effects of prolonged rest in humans are multiple:

- at the level of the locomotor system, inactivity
muscular atrophy, contractures, decreased motion range,
muscle fatigue, osteoporosis, fractures occur;

- at the level of the cardiovascular system, there
is a decrease in stroke volume and cardiac output; rest
and post-exercise tachycardia, orthostatic hypotension;
a decrease in circulating blood volume, muscle blood
flow, capillarization, erythrocyte and oxidative enzyme
volume, cardiac vagal tone; an increase in catecholamine
secretion;

Table V
Comparison of the motility score between groups I - 11l at moments T, T, and T ,.
Group | Group Il Group 11
Parameter Moment Arithmetic Standard Arithmetic Standard Arithmetic Standard p
mean deviation mean deviation mean deviation
Motility T, 20.10 247 19.10 456 21.60 4.01 035
T, 11.60 4,01 25.70 4.79 19.40 3.20 <0.0001"*
score T, 14.00 5.66 25.20 3.82 19.00 3.50 0.008*
p<0.05 for the comparison between groups I and I1
#p<0.05 for the comparison between groups | and 111
+ p<0.05 for the comparison between groups Il and I11
Table VI
Comparison of the motility score between moments T, T, and T,, in groups I - 11,
Grou Motility  Arithmetic mean of Standard deviation Standard error of 95% confidence interval of the
P score the difference of the difference the difference mean of the differences
Grounl 1T 8.50 453 1.43 5.26 11.74 0.0002
P T, T, -7.29 472 1.78 -11.65 -2.92 0.006
Group I T-T, -6.60 331 1.05 -8.97 -4.23 0.0001
T, T, 0.50 455 1.44 -2.76 3.76 0.74
T-T 2.20 5.25 1.66 -1.55 5.95 0.22
Group 1 ra
T,-T, 0.40 4.22 1.33 -2.62 3.42 0.77
Table VII
Comparison of the emotional behavior score between groups | - 11l at moments T, T, and T ,.
Group | Group 1l Group 11
Parameter Moment Arithmetic Standard Arithmetic Standard Arithmetic Standard p
mean deviation mean deviation mean deviation
Emotional T, 9.40 2.59 6.00 2.05 410 1.20 0.00001**
behavior T, 3.80 2.10 3.60 1.90 2.70 1.16 0.35
score T, 4.14 1.46 3.50 1.72 2.40 0.84 0.046*
* p<0.05 for the comparison between groups I and I1;
*p<0.05 for the comparison between groups | and 1l1;
+ p<0.05 for the comparison between groups Il and I11
Table VIII
Comparison of the emotional behavior score between moments T, T, and T,, in groups I - 111,
Grou Ebr:ﬁ;?iz{;“ Arithmetic mean of Standard deviation Standard error of 95% confidence interval of the
P score the difference of the difference the difference mean of the differences
T-T 5.60 4,01 1.27 2.73 8.47 0.002
Group ! ¢! -0.29 125 0.47 -1.45 0.87 057
Group Il 7T, 2.40 2.80 0.88 0.40 4.40 0.02
T, T, 0.10 2.23 071 -1.50 1.70 0.89
G m T,-T, 1.40 1.65 0.52 0.22 2.58 0.02
roup T,-T, 0.30 1.25 0.40 -0.60 1.20 0.47
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- adecrease in VO, max, dependent on the initial level
of fitness and the duration of rest;

- at the level of the respiratory system, there is
embolism, atelectasis, pneumonia;

- at skin level, eschars occur;

- at the level of the digestive system, anorexia,
malnutrition and constipation may develop;

- at the level of the renal excretory system, there are
infections and lithiasis.

Psychological effects include depression, anxiety,
disorientation (Shenghe, 1999).

In the context of sedentary behavior, changes have a
lower intensity and they occur slowly, while in prolonged
rest, they have an increased intensity and develop more
rapidly.

In the case of athletes, experimentally induced
programmed muscle relaxation involves the short duration
straining of some muscle groups (5-10 sec), followed by
relaxation. Relaxation is an effective method for the control
of muscle tone and the increase in performance (Bompa,
2002).

Other studies have shown the positive effects of post-
immobilization procedures on emotional behavior (Jones
& Stenfert Kroese, 2008).

The experimental models chosen by us regarding chronic
stress through immobilization followed by exercise and
chronic immobilization alternating with exercise followed
by exercise show the influence of chronic anakinetic stress
on aerobic exercise capacity, spontaneous motor behavior
and emotional behavior.

Physical exercise preceded by chronic immobilization
(group 1) causes significant decreases in aerobic exercise
capacity compared to the control group (group I) and
the group performing physical exercise alternating with
immobilization (group I1). The increase in aerobic exercise
capacity after immobilization (group Il) and after physical
exercise alternating with immobilization (group I11) can be
attributed to the effect of training.

The analysis of the spontaneous motility score
evidences a significant decrease in the control group
(group 1) during training, a significant increase in the group
performing physical exercise preceded by immobilization
(group 1), and insignificant changes in the case of the
group performing physical exercise alternating with
immobilization (group I11).

The emotional behavior score decreases significantly
at 21 days in all groups (I, I, and 111) compared to initial
values: the most favorable effects are found in group IlI.
The decrease in the emotional behavior score is significant
at moment T,, compared to initial values.

Our research shows the influence of repeated anakinetic
and at the same time emotional stress (Dulawa et al., 1999)
induced by immobilization on the decrease of aerobic
exercise capacity, on spontaneous motility and emotional
behavior. Experimental immobilization contributes to the
diminution of hyperkinetic stress controlled by exercise, as
well as of involuntary motility and emotional behavior.

Conclusions

1. Training induces a significant increase in aerobic
exercise capacity and a significant decrease in the
spontaneous motility and emotional behavior score,
which might contribute to the improvement of physical
performance in athletes.

2. Anakinetic stress followed by physical exercise has
an unfavorable influence on aerobic exercise capacity, it
increases the spontaneous motility score and decreases the
emotional behavior score.

3. Training preceded by alternating anakinetic and
hyperkinetic stress determines a significant increase in
aerobic exercise capacity, insignificant changes in the
motility score and a significant decrease in the emotional
behavior score.
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Heart rate and salivary cortisol changes in stress caused
by intense short duration exercise in sedentary people
Modificarile frecventei cardiace si cortizolului salivar in stresul cauzat
de efortul fizic intens si de scurta durata, la persoane sedentare
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Abstract

Background. Intense short duration exercise is a type of stress, especially for sedentary individuals.

Aims. The objective of this study was to reveal dynamic changes comparatively, in stress caused by intense short duration
exercise, for two parameters, in physically sedentary persons.

Methods. The chosen subjects were selected to meet the requirements of the study. Stress was represented by intense short
duration exercise, performed on a Monark Ergomedic 839E cycle ergometer. The parameters analyzed were heart rate and
salivary cortisol. Evaluative statistics were based on Student t test.

Results. Heart rate presented the most intense significant increase, immediately in the pre-exercise period. Salivary cortisol
increased significantly immediately post-stress compared to the pre-stress time.

Conclusions. 1) Intense short duration athletic stress has, in sedentary persons, an important impact on heart rate and sali-
vary cortisol. 2) There were differences in the dynamic evolution between heart rate and salivary cortisol. 3) Heart rate varia-
tions have shown that in this type of stress, emotional changes are anticipatory. 4) Salivary cortisol changes show that changes
in oxidative stress induced by analyzed exercise are more intense post-stress. 5) The results obtained are consistent with the
latest bibliographic data on stress caused by exercise. 6) The two studied parameters could be considered important markers of
stress induced by intense short duration exercise, for sedentary persons.

Keywords: stress, intense short duration exercise, heart rate and salivary cortisol.

Rezumat

Premize. Efortul fizic de scurtd durata si intens constituie un factor de stres, mai ales pentru persoanele sedentare.

Obiective. Obiectivul studiului este de a pune in evidentd modificarile dinamice peri-stres a doi parametri, induse de efortul
fizic de scurtd durata si intens, la subiecti sedentari.

Metoda. Subiectii alesi (24) au fost selectati astfel incat sa corespunda cerintelor studiului. Stresul a fost reprezentat de
un efort fizic de scurtd durata si intens, realizat cu un cicloergometru Ergomedic 839e Monark. Indicatorii analizati au fost
frecventa cardiaca si cortizolul salivar. Evaluarea statistica s-a facut pe baza testului Student.

Rezultate. Frecventa cardiaca a prezentat cea mai intensa si semnificativa crestere, imediat pre-efort fizic, iar cortizolul
salivar a crescut semnificativ imediat post-efort fizic, comparativ cu momentul imediat pre-efort fizic, parametrii avand o
dinamica peri-efort fizic asemanatoare.

Concluzii. 1) Stresul cauzat de efortul fizic de scurta durata si intens, la persoane sedentare, are un impact important asupra
frecventei cardiace si cortizolului salivar. 2) Au existat diferente intre evolutiile dinamice ale frecventei cardiace si cortizolu-
lui salivar. 3) Variatiile frecventei cardiace au dovedit ca, in acest tip de stres, modificarile functionale sunt anticipatorii. 4)
Variatiie dinamice ale cortizolului salivar, dovedite de acest studiu, aratd ca modificarile corticosuprarenale induse de stresul
cauzat de efortul fizic analizat, sunt mai intense post-stres. 5) Rezultatele obtinute in acest studiu concorda cu cele mai recente
date bibliografice din domeniul stresului cauzat de efortul fizic. 6) Cei doi indicatori studiati pot fi importanti markeri ai stresu-
lui cauzat de efortul fizic de scurtd durata si intens, la persoane sedentare.

Cuvinte cheie: stres, efort fizic de scurta duratd si intens, frecventa cardiaca, cortizolul salivar.

Introduction (Shelton-Rayner et al., 2010).

Psychological stress evokes rapid changes in the
cardiovascular and neuroendocrine systems, responses
that can become habitual following repeated exposure.

There are studies that have examined the relationship
between coping with stress and sport achievement
(Gaudreau et al., 2010). It has been found that acute
resistance exercise results in catecholaminergic, but not
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hypothalamic-pituitary-adrenocortical axis stimulation
during exercise, in parallel with a mild inflammatory
reaction (Fatouros et al., 2010).

Physical stress (exercise and/or environmental)
activates the sympathetic-adrenal-medullary (SAM)
and hypothalamic-pituitary-adrenocortical (HPA) axes
(Stuempfle et al., 2010). On the other hand, the system
response to stress influences the close relationship between
HPA, the sympathetic nervous system and the immune
system (Glaser et al., 2005). Therefore, stress is likely to
interact with immunity due to the release of stress hormones,
such as catecholamines and cortisol. The adaptive response
to stressors comprises the activation of the hypothalamic-
pituitary-adrenocortical (HPA) axis and components of the
autonomic sympathetic system (Fatouros et al., 2010).

Objective

We intend to evaluate functional - cardiovascular
and hormonal changes in stress caused by acute intense
physical exercise, through the comparative investigation
of two indicators (heart rate and salivary cortisol).

Hypothesis

The relationship between stress and intense exercise is
a concern for the sports world, as well as for the medical
and psychological world. We present an evaluation of
stress induced by intense short duration exercise carried
out by sedentary persons, on the basis of some functional
and hormonal changes.

Material and methods

The study and measurements were carried out in March
2010, at the ”Rai Mina” General and Traditional Medicine
Center in Cluj-Napoca.

a) Groups

The participation of all subjects in the study was
voluntary. The subjects were tested on the cycle ergometer.
The selection of subjects was based on the STAY X
1 questionnaire for the detection of the state of anxiety.
Persons with mental disorders, cortisone therapy and
toxic addiction - alcohol, tobacco, drugs, coffee were
excluded from the trial. Two groups were investigated:
the experimental group (E), subjected to stress caused by
intense short duration exercise, and the control group (C).

b) Subjects

The number of subjects in a group was 24 (12 men, 12
women), both for E and C. The mean age was 28.2 + 3 for
E and 24.2 + 4 for C (Table I). The participants were asked
not to consume alcohol, coffee, not to smoke and not to use
any medication or antioxidant on the day before physical
stress. All participants were sedentary subjects.

Table 1
The number and type of subjects by groups.
Group Experimental stress (E) Control (C)
Nr. of subjects 24 24
Mean age 28,2+3 24,2+ 4
Women (12) Women (12)
Gender Men (12) Men (12)

C) Study design

For stress caused by physical exercise, intense short
duration physical exercise on the cycle ergometer was
chosen as a model. Before physical testing, the participants
warmed up their muscles for 5 min on the ergonomic bike,
adjustedto 20 watts. Aftera S min break, the testing followed,
which was carried out on a MONARK ERGOMEDIC
839E cycle ergometer. The exercise test was carried out at
a pedaling rate of 60 rotations/min, starting with a power of
30 watts, for three minutes, followed by a gradual increase
of power up to 30W every three minutes, and continued
until the appearance of the feeling of fatigue.

d) The program for the determination of the indicators
was the following (Table II):

- the control group (C) - time 0 = control, basal rating
(Pre-Stress 0 = T0) was carried out 10 days before the test,
at 8.00 in the morning;

- the experimental group (E): time 1 = first
determination (Pre-Stress = T1) - in the morning, at the
same time 8.00, 30 min before the start of the test; time 2
= second determination (Post-Stress 1 = T2) and time 3 =
third determination (Post-Stress 2 = T3) - 15 min and 24
hours after exercise, respectively.

e) Explorations

The examinations consisted of the measurement
of a functional parameter, heart rate, and an endocrine
parameter, salivary cortisol. Reference values were
considered at time T .

- Functional evaluation

Heart rate (HR) was determined using a MONARK
ERGOMEDIC 839E cycle ergometer; the parameter values
were supplied by the electronic device.

- Hormonal evaluation

Salivary cortisol was assessed at the Sinevo
laboratory in Cluj-Napoca, using immunodetection by
electrochemiluminiscence (straps) (***, 2012; Cinzia
Carozza et al., 2010).

f) Statistical evaluation

- The results obtained were analysed using the SPSS
13.0 application.

- For the continuous examination of data, Student’s t
test was used.

- Data were considered significant at p<0.05.

Table 11
The program for the determination of the parameters.

Indicators Studied groups - Time of determination Difference between the means
Type of T, T, T, T, B R
Group determination C E E E i TiTs
Functional Parameter Heart rate + + + + p <0,05 p<0,001
Hormonal Parameter Salivary cortisol + + + + p < 0,005 p<0,01
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Results

Note that the reference time was considered to be T,.

a) Heart rate was significantly increased at time T,
compared to both T, (p<0.05), and T, (p<0.001). 24 hours
post-stress, the heart rate was insignificantly reduced
compared to the pre-stress determination. At all peri-stress
times, heart rate values were higher than in the control group
(Figure 1). The p values for the heart rate are indicated in
Table Il. There were no significant sex differences in heart
rate values.

Fig. 1 - Heart rate changes in stress caused by intense short
duration physical exercise.

C = control group, E = experimental group.

* p<0.05, ** p<0.001, * =T -T,, ** =T -T,

“stress” = time of intense short duration physical exercise

b) Salivary cortisol (C) increased significantly from
T, to T, (p<0.005). Post-stress, the T, parameter values
continued to be moderately to significantly higher than pre-
stress T, values (p<0.01). At all peri-stress times, cortisol
values were higher than in the control group (Figure 2).
The p values for salivary cortisol are set out in Table II.
There were no significant sex differences in salivary
cortisol values.

Fig. 2 - Salivary cortisol changes in stress caused by intense short
duration physical exercise.

C = control group, E = experimental group

* p<0.005, ** p<0,01 * =T -T,, **=T-T,

“stress” = time of intense short duration physical exercise

c) The comparison of the peristress evolution of the
analyzed indicators shows that functional impact differs
from endocrine impact, by the fact that the maximum heart
rate intensity was immediately prior to physical exercise,
at time T, then gradually the values decreased at T, and
T,. Instead, salivary cortisol values increased 15 min after
stress (T,) compared to 30 min before stress (T,) and then
decreased at 24 hours post-stress (T,), the values being
higher than those at time T, (Fig. 3).

stress
]

500
400

Score of anxiety
Malondialdehyda

200 A
100 \
o
0
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Fig. 3 - Comparative study of the variations of the parameters.
Groups: Cf= Control - heart failure, Cc = Control - salivary cortisol,
Ef = Experiment - heart rate, Ec = Experiment - salivary cortisol
“stress” = time of intense short duration physical exercise

d) The percentage differences between times T, and
T, highlight the impact that stress caused by this type of
exercise has on the studied indicators. For heart rate, the
anticipation of stress caused by intense short duration
exercise in sedentary people has a greater impact than
stress itself. For salivary cortisol, levels were significantly
higher 15 min after stress (Fig. 4).

Fig. 4 - Percentage differences between times T, and T,, for heart
rate and salivary cortisol.

Discussion

Physical exercise is complex multi-dimensional stress,
with the participation of: neuromuscular physical stress by
hyperkinetic activity; endocrinometabolic stress, mainly
by the action of the sympatho-adrenal and hypothalamic-
pituitary-adrenocortical axes; psychoemotional stress,
by the activation of cognitive, volitional and emotional
processes; and environmental stress, determined by
external factors (Boros-Balint, Tache, 2009).

We start from the idea that exercise and sport,
regardless of the age of the person who practices them, are
important for maintaining health (Riga et al., 2009) and can
be classified as eustress. It has been shown that sporting
exercise may exceed individual resources and determine
distress (Derevenco, 2008). For example, the distress
induced by heavy physical exertion can also be found in
cases of overtraining (Autism politics, 2010).

The previous results of the authors regarding stress
induced by intense short duration physical exercise in
sedentary subjects (Jurcau et al., 2011) justify the interest
of the authors in further evaluating this type of stress based
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on heart rate and salivary cortisol.

a) Heart rate

Although strenuous exercise is characteristic of
young age, it has been shown that aging does not alter
the percentage of the cardiorespiratory response to brief
intense intermittent exercise such as the force-velocity test
(Chamari et al., 2000).

Furthermore, the parasympathetic effects can play
an important preventive role during cardiac risk periods
determined by exercise (Kannankeril et al., 2004).

It has been demonstrated that a brief period of
moderate exercise is associated with a prolonged period
of sympathetic stimulation, extended over 45 min in
recovery, and that parasympathetic reactivation takes
place shortly after exercise (Wang et al., 2011). Our study
confirms that short duration physical exercise induces
sympathetic stimulation, which is proved by the increasing
heart rate. The difference lies in the fact that in our study
physical exercise was intense and the increased heart rate
values occurred pre-stress (T ), being raised immediately
post-stress (T,), which shows that parameter changes are
anticipatory.

Another study shows that the effects on heart rate
are more pronounced after higher intensity training
(Cornelissen et al., 2010). The results of our study are
similar regarding the heart rate increase, but they differ
in two respects: the highest growth of the parameter was
pre-stress (T,), and physical exercise was not preceded by
training, the subjects being sedentary.

b) Salivary cortisol

The link between stress and hormones has been analyzed
in many literature studies, some of them with reference to
the relationship that exists between sports stress and blood
cortisol levels.

In a study, the saliva was analyzed for testosterone
and cortisol. The results indicated a significant increase in
testosterone and cortisol due to a physical but not cognitive
stressor. Thus, only the physical stressor was capable of
activating  the  hypothalamic-pituitary-adrenocortical
(HPA) and the hypothalamic-pituitary-gonadal (HPG)
axes (Budde et al., 2010). Salivary cortisol concentrations
increased after the intense exercise of competition.
(Coelho et al.,, 2010). For example, salivary cortisol
concentrations were significantly increased in all subjects
after the bench press (Le Panse et al., 2010). Another
study indicates that a Wilcoxon test for paired samples
showed significant increases in salivary cortisol from pre-
to postmatch. It is shown that subsequently, this type of
sport could be considered a significant source of exercise-
related stress (Moreira et al., 2010). It was found in ten
healthy recreational female skiers who skied for 3 hours
under standardized conditions that from pre- to postskiing
time, cortisol and creatine kinase levels increased by 16
and 42%, respectively (Seifert, et al., 2009). In a study,
ultraendurance exercise and cold were combined, which
represents a unique summated stress to the body. Thus,
forty-four athletes (20 runners, 17 cyclists, 7 skiers)
competed on the same course of snow-machine trails and
ice roads with each athlete carrying 7 kg of mandatory
equipment. Cortisol increased significantly from pre-race
to post-race, and post-race cortisol was significantly higher

in runners vs skiers. These data suggest an activation of
both the sympathetic-adrenal-medullary and hypothalamic-
pituitary-adrenocortical axes during an ultraendurance
race in the cold and reveal the degree of stress hormone
responses to this exhausting bout of exercise (Stuempfle et
al., 2010). Consequently, sports commitment and aerobic
capacity are important factors in inducing changes in the
redox equilibrium.

The results of our study on salivary cortisol are in
accordance with the data provided by the latest studies
related to the changes of this hormone in stress caused by
intense short duration physical exercise. The difference
from the mentioned studies is that while they refer to
athletes or people who practice physical exercise, our study
evaluates sedentary subjects.

Conclusions

1. Stress caused by intense short duration physical
exercise in sedentary people has an important impact on
heart rate and salivary cortisol.

2. Differences were found between the dynamic
developments of heart rate and salivary cortisol.

3. The variations in heart rate prove that in this type
of stress, parameter changes are anticipatory, being more
intense pre-stress; and the variations in salivary cortisol
evidenced by this study show that hormonal changes
induced by stress caused by physical exercise are more
intense post-stress.

4. The two studied indicators, heart rate and salivary
cortisol, may be considered important markers of stress
caused by intense short duration physical exercise in
sedentary persons.
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Influence of chronic hypobaric hypoxia exposure and lycopene
administration on the tissue oxidant/antioxidant balance in
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Influenta expunerii cronice la hipoxie hipobara si administrarii de
Licopin asupra balantei tisulare oxidanti/antioxidanti in efort fizic
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Abstract

Background. The antioxidant effects of lycopene, evidenced in vitro and in vivo under pathological conditions, led us to
study in an experimental model of complex combined stress (exposure to moderate hypobaric hypoxia and physical exercise)
the changes in the tissue oxidant/antioxidant (O/AO) balance following lycopene supplementation.

Aims. The influence of chronic hypobaric hypoxia exposure and lycopene supplementation on tissue redox homeostasis
under physical exercise conditions was studied in the brain, myocardium, lungs and striated muscles.

Methods. The research was performed in 3 groups of white male Wistar rats: group | — control group, sedentary rats under
normoxia conditions; group Il — animals exposed to hypobaric hypoxia for 42 days (corresponding to the altitude of 2500 m),
followed by exercise under normoxia conditions; group Il — animals exposed to moderate hypobaric hypoxia for 42 days,
followed by lycopene administration and daily exercise. Exposure was simulated in the hypobaric chamber for 42 days, 20
hours a day, at 2500 m. Groups Il and Il were trained daily for 42 days under normoxia conditions, using the swimming test.
Group 111 received 0.0375 mg/kg body weight lycopene by oral gavage, before exercise, daily. In order to measure the indica-
tors of the oxidant/antioxidant (O/AQ) balance, tissue samples were taken from the brain, myocardium, lungs and femoral
quadriceps muscle. On day 3, the following were determined: malondialdehyde (MDA), protein carbonyls (PC), glutathione
(GSH) and total sulfhydryl (SH) groups.

Results. Our results support the protective effect of lycopene against OS, with a significant PC decrease in the myocardium
and lungs and an insignificant PC decrease in the brain and muscles after chronic exposure to hypoxia and exercise. Antioxidant
defense shows an insignificant decrease on account of GSH in the brain, myocardium and lungs and a significant decrease on
account of the same indicator in the muscles of the group exposed to hypoxia, lycopene supplementation and exercise.

Conclusions. Chronic hypoxia exposure and lycopene supplementation followed by physical exercise for 42 days has
protective effects on the O/AO balance at muscular level, with a significant decrease in GSH and induces redox changes with
a decrease in PC at myocardial and pulmonary level, and the maintenance of OS on account of a significant increase in MDA
in the myocardium.

Keywords: chronic exposure, hypobaric hypoxia, lycopene, oxidant/antioxidant balance, physical exercise.

Rezumat

Premize. Efectele antioxidante ale Licopinului, evidentiate in vitro si in vivo in conditii patologice, ne-au determinat sa
studiem pe un model experimental de stres complex combinat (expunere la hipoxie hipobard moderata si efort fizc), modificarile
balantei oxidanti/ antioxidanti (O/AQ) la nivel tisular, dupa suplimentare cu Licopin.

Obiective. S-a studiat influenta postexpunerii cronice la hipoxie hipobara si suplimentarii cu Licopin asupra homeostaziei
redox tisulare postefort la nivelul creierului, miocardului, plamanilor si muschilor striati.

Metode. Cercetarile au fost efectuate pe 3 loturi de sobolani albi masculi rasa Wistar: Lotul I — control, sedentari in conditii
de normoxie; Lotul II — animale expuse 42 de zile la hipoxie hipobara (corespunzator altitudinii 2500 m), urmata de efort in
conditii de normoxie; Lotul III — animale expuse 42 de zile la hipoxie hipobara moderata, urmatd de administare de Licopin si
efort zilnic. Expunerea simulata s-a facut la camera hipobarica timp de 42 zile, 20 de ore pe zi la 2500 m. Loturile II si I1I au fost
antrenate zilnic timp de 42 zile 1n conditii de normoxie, prin proba de inot. La lotul III s-a administrat zilnic preefort Licopin
in cantitate de 0,0375 mg/kg corp, prin gavaj pe cale orala. in vederea determinarii indicatorilor balantei oxidanti/antioxidanti
(O/A0) s-au recoltat probe din tesuturi: creier, miocard, plaméni si muschiul cvadriceps femural. in ziua a 3-a s-au determinat:
malondialdehida (MDA), proteinele carbonilate (PC), glutationul (GSH) si continutul de grupari sulthidril totale (SH).
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Rezultate. Rezultatele noastre arata efectul protector al Licopinului fatd de SO cu scaderea semnificativa ale PC in miocard
si plamani si scaderea nesemnificativa ale acestora in creier si muschi, postexpunere cronica la hipoxie si efort. Apararea AO
prezinta o scadere nesemnificativa pe seama GSH 1in creier, miocard si plaméani si scaderea semnificativa pe seama aceluiasi
indicator in muschi la lotul expus hipoxiei, suplimentat cu Licopin si efort.

Concluzii. Expunerea cronica la hipoxia cronica si suplimentarea cu Licopin urmata de efort fizic timp de 42 de zile are
efecte protectoare asupra balantei O/AO la nivel muscular, cu scaderea semnificativd a GSH si determina modificari redox cu
scaderea PC la nivelul miocardului si plaménilor, si mentinerea SO pe seama cresterii semnificative ale MDA in miocard.

Cuvinte cheie: expunere cronicd, hipoxia hipobara, Licopin, balanta oxidanti/antioxidanti, efort fizic.

Introduction

Lycopene is a carotenoid present in concentrated
tomato extract. In high amounts, it acts as an antioxidant
(AO). The AO action has been attributed to the role of 102
extinguisher.

Many researches have investigated the AO role of
lycopene.

In vivo experimental studies in rats have evidenced
the protective role of lycopene against oxidative stress
(OS) in spermatogenesis (Aly et al., 2012); breast tumors
(Al-Malki et al., 2012); as a liver radioprotector against
oxidative lesions (Meydan et al., 2011); in reducing
endothelial dysfunction in diabetic rats (Zhu et al., 2011);
in nephroprotection against OS, induced by cisplatin
(Dogukan et al., 2011); in neuroprotection against OS in
Parkinson disease induced by rotenone (Kaur et al., 2011);
in protection against heavy metal toxicity (Komousani etal.,
2011); in Huntington disease, induced by 3-nitropropionic
acid (Sandhir et al., 2010).

In vitro experimental studies on cultures of neurons
from the hippocampus of rats have shown the protective
antiapoptotic and antioxidant role of lycopene, which
might be useful in the treatment of degenerative diseases
(Quetal., 2011).

Researches in human subjects have demonstrated
the beneficial effects of lycopene in disorders induced
by oxidative stress: gastric ulcer caused by Helicobacter
pylori (Jang et al., 2012), cancer (Pinela et al., 2011; van
Breemen et al., 2011), cardiovascular diseases (Pinela et
al., 2011; Béhm, 2012), the prevention of postmenopausal
osteoporosis in women (Mackinnon et al., 2011), as a skin
radioprotector against UVA radiation (Butnariu et al.,
2011), in endothelial protection against OS (Kim et al.,
2011), as an LDL hypocholesterolemic drug (Ried et al.,
2011).

Aims

The influence of chronic hypobaric hypoxia exposure
and lycopene supplementation on tissue redox homeostasis
under physical exercise conditions was studied in the brain,
myocardium, lungs and striated muscles.

Material and Methods

The research was performed in the experimental
laboratory of the Department of Physiology of the "luliu
Hatieganu” University of Medicine and Pharmacy Cluj-
Napoca, in 3 groups of white male Wistar rats (n=10
animals/group), with a weight of 280-300 g, maintained
under adequate vivarium conditions. The animal protection
legislation in force was respected during the experimental
researches.

Groups

The groups were divided as follows:

Group I — control group, sedentary rats under normoxia
conditions; normoxia corresponding to the altitude of 363
m, O,: 20,93 %;

Group 1l — animals exposed to hypobaric hypoxia for
42 days (corresponding to the altitude of 2500 m), followed
by exercise under normoxia conditions;

Group 1l — animals exposed to moderate hypobaric
hypoxia for 42 days, followed by lycopene administration
and daily exercise.

Methods

a) The exposure to chronic moderate hypoxia

The exposure to moderate hypoxia was for 42 days, 20
hours/day at values of 2500 m, pO, — 117 mmHg, 15%,
using hypoxic rooms from the Experimental Laboratory of
the Departament of Physiology.

b) Exercise test

Groups 11 and 111 was trained daily for 42 days under
normoxia conditions by the swimming test. The test was
performed in a pool with thermostatic water at 23°C.

¢) Lycopene administration

Group Il received 0.0375 mg/kg body weight lycopene
by oral gavage, before exercise, daily. Lycopene is product
to the Hungaronatura Hungary and import to the SC.
Herbavit Srl.

d) Exploration of the oxidant-antioxidant balance

Biochemical determinations were performed in the
Laboratory for the Study of Oxidative Stress of the
Department of Physiology of the “Iuliu Hatieganu”
University of Medicine and Pharmacy Cluj-Napoca.

In order to determine the indicators of the oxidant/
antioxidant balance, tissue samples from the brain,
myocardium, lungs and quadriceps muscle of the
anesthetized animals were taken. The analyzed time
moment was day 42. The following oxidative stress
indicators were measured:

- malondialdehyde (MDA) the fluorescence dosage
method, according to Conti (2001); the concentration
values are expressed in nmol/ml.

- protein carbonyls (PC) determination of protein
carbonyls according to Reznick (1994); the concentration
values are expressed in nmol/mg protein.

The following antioxidant defense indicators were
determined:

- glutathione (GSH) dosage method according to Hu
(1994); the values were expressed in nmol/mg protein.

- sulfhydryl (thiol) group content (SH) determination
of SH groups according to Hu (1994); the values are
expressed in pmol/ml.

e) Statistical analysis was performed using SPSS
19.0 and Microsft Excel. The data were introduced in a
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SPSS v.19 database and analyzed with adequate statistical
methods. A univariate statistical analysis was used for the
description of the studied groups. Quantitative variables
were summarized using mean + standard deviation, 95%
confidence interval for means. According to the laboratory
values, the values for the control group were normal. A
bivariate stastistical analysis (Pearson correlation, One-
Way Anova and LSD post-hoc test) was used to identify
the significant association between the groups and between
the indicators of the tissue O/AO balance (MDA, PC, HD
and SH) was set at p<0.05 for analyses.

Results

The descriptive statistical analysis for the indicators of
the oxidant/antioxidant (O/AQ) balance is shown in Table
I-IV.

Tabel 1

Tabel IV

Descriptive statistical parameters of the O/AQ balance
in the muscles in the studied groups.

Indicators of the

oxidant/antioxidant Group Mean Std'. . Std. Error
Deviation
balance
Group | 0,28732 0,111078 0,049676
MDA (nmol/ml) Group Il 0,21567 0,03371 0,015076
Group 111 0,26755  0,043581 0,01949
Group | 3,29754 0,679769 0,304002
PC (nmol/mg prot) Group 11 3,09671 0,490645 0,219423
Group 111 2,87813 0,426885 0,190909
Group | 0,9592 0,143272 0,064073
GSH (nmol/mg prot) Group Il 1,26536 0,192717 0,086186
Group 1l 1,01232 0,140876 0,063002
Group | 0,02857 0,002568 0,001149
SH grlj’uﬁ’s Group Il 003598 0,008262 0,003695
(Hmol/ml) Group Ill____0.03515__0,004306__0.001926

Comparative statistical analysis of the indicators of the

O/AQ balance

The indicators of the O/AO balance in the animals

Descriptive statistical parameters of the O/AO balance

in the brain in the studied groups.

Indicators of the

undergoing physical exercise under normoxia conditions
after hypobaric hypoxia exposure and lycopene adminis-

tration were compared (Tabel V-VIII).
oxidant/antioxidant Group Mean Std'. . Std. Error P ( )
balance Deviation
Groupl 032945 0,070163 0,031378 ) o ) o Tabel V
MDA (nmol/ml) Group 11 0,42605  0,15772  0,070535 Comparative statistical analysis of the indicators of the O/AO
Group Il 0,35998  0,068437 0,030606 balance in the brain in the studied groups.
Group | 1,59672 0,864753 0,386729
PC (nmol/mg prot) ~ Group Il 2,00017 0,831789 0,371987 GroupA GroupB MDA PC__ GSH  SH
Group Il 1,69587  1,064795 0,476191 Group I Group Il 018 0504 0809 0972
Group | 229724 0,282088 0,126154 Group | Group 11 0,661 0,868 0,313 0,381
GSH (nmol/mg prot) Group Il 2,25336  0,307168  0,13737 Groupll Grouplll 0349 0613 0436 0,363
Group Il 2,11056  0,248201 0,110999
SH groups Groupl  0,04518 0,008018 0,003586 Tabel VI
Group Il 0,04535 0,003633 0,001625 c tive statistical analvsis of the indicators of the O/AO
(umol/ml) omparative statistical analysis of the indicators of the
Group Ill__0,04081 _0,009797 0,004381 balance in the myocardium in the studied groups.
Group A Group B MDA PC GSH SH
o o Tabel I1 Groupl _ Groupll 0376 0,002 0,18 0432
Descriptive statistical parameters of the O/AO balance Group | Group 1 0 0,143 0,233 0,066
in the myocardium in the studied groups. Group Il Group I 0002 0034 087 0,25
Indicators of the Std
oxidant/antioxidant ~ Group Mean " std. Error ) o ) o Tabel VII
balance Deviation Comparative statistical analysis of the indicators of the O/AO
Group | 0,06703 0,011056 0,004944 balance in the lungs in the studied groups.
MDA (nmol/ml) Group Il 0,07519 0,013969 0,006247
Group Il 0,099 0,016595 0,007422 grftfpf grflfpl? g"&% POC (?237'; OS7H2
Group | 3,22098  0,806089  0,360494 Groupl  Growplll 0119 0002 0691 0439
PC (nmol/mg prot) ~ Group Il 4,57492 0,415337 0,185744 ' ' ' '
Group Il 376194 0199336 0089146 Group Il Grouplll 0,598 0,044 0481 0,266
Group | 0,37504 0,101767 0,045512
GSH (nmol/mg prot) Group Il 057812  0,3643  0,16292 Tabel VIII
Group 111 0,5542  0,097346 0,043534 Comparative statistical analysis of the indicators of the O/AO
SH groups Group | 001783  0,006893  0,003083 balance in the muscles in the studied groups.
(umol/ml) Group 11 0,021 0,007584 0,003392
H Group 111 0,02571 0,002974 _ 0,00133 Group A GroupB MDA PC GSH SH
Group | Group 11 0,14 0,57 0,011 0,058
Groupl  Grouplll 0,67 0246 0611 0,087
Tabel I1I Groupll __ Group Ill 0274 0537 0028 0818

Descriptive statistical parameters of the O/AO balance in the
lungs in the studied groups.

Indicators of the

oxidant/antioxidant Group Mean Std'. . Std. Error
Deviation
balance
Group | 0,29654 0,092228 0,041245
MDA (nmol/ml) Group Il 0,19818 0,0215 0,009615
Group 111 0,22218 0,075666 0,033839
Group | 3,50782 0,645246 0,288563
PC (nmol/mg prot) ~ Group Il 6,84093 0,611713 0,273567
Group 111 5,64084 1,155084 0,516569
Group | 0,6672 0,077388 0,034609
GSH (nmol/mg prot) Group 11 0,7962 0,209782 0,093818
Group 111 0,71356  0,216515 0,096828
Group | 0,01616  0,00281 0,001257
SH grf/’“ﬁ’s Group Il 001485 0,004442 0,001987
(umol/ml) Group Il 0,019 0,008192 _0.003664

Correlations for the indicators of the O/AO balance by

groups

Pearsonr correlation coefficients between the indicators

of the O/AOQ balance in each group of animals are shown in
Tables 1X, X, XI and XII. Significance was considered for
“p<0.05 and “p<0.01.
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Tabel IX
Correlation between the indicators of the O/AQ balance in the
brain in the studied groups and significance.

Indicators Group|  Group Il Group Il
MDA-PC 034 o873 005
o e O
T W
PC-SH 5 5w ool oass
PC-GSH 5 Oerr o  opas
SH-GSH ;o  opwr 01

Tabel X

Correlation between the indicators of the O/AQ balance in the
myocardium in the studied groups and significance.

Indicators Group!|  Group Il Group Il
wonre [ om0
I
woaosn [ S o 4
S
S
SH-GSH  © % oo o

Tabel XI

Correlation between the indicators of the O/AO balance in the
lungs in the studied groups and significance.

Indicators Group |  Group |l Group Il
MDA-PC  § om0 0sep
MDA-SH ;o3 oorr 022
MDA-GSH ;  Dlis oo oo
PC-SH ;05w osm oo
PC-GSH ;0% bas  ose
SH-GSH [ 0%  ogy  ois

Tabel XII

Correlation between the indicators of the O/AQ balance in the
muscles in the studied groups and significance.

Indicators Group!|  Group Il Group Il
MDA-PC | g1 o%: 074
o, o o
MDA-GSH | 0tos  ooas o
SO
ool om o
s |k ok om

Discussion

Analysis of the groups

Chronic exposure to hypobaric hypoxia and exercise
(group 11) compared to the exposure of sedentary animals
to normoxia (group 1) determined:

- asignificant increase in PC in the myocardium;

- asignificant decrease in MDA, a significant increase
in PC in the lungs;

- asignificant increase in GSH in the muscles.

Exposure to moderate hypoxia and lycopene
administration followed by exercise (group I111) compared
to the chronic exposure of sedentary animals to normoxia
(group 1) determined:

- asignificant increase in MDA in the myocardium;

- asignificant increase in PC in the lungs.

The association of exposure to chronic hypobaric
hypoxia with lycopene administration before exercise
(group 111) compared to chronic exposure to hypobaric
hypoxia and exercise (group Il) determined:

- a significant increase in MDA and a significant
decrease in PC in the myocardium;

- asignificant decrease in PC in the lungs;

- asignificant decrease in GSH in the muscles.

Analysis of tissues

In the brain of animals exposed to chronic moderate
hypoxia with lycopene administration followed by
exercise (group Il1), there was an insignificant decrease in
OS on account of MDA and PC compared to the group
exposed to moderate hypoxia and exercise (group I1) and
an insignificant decrease in AO defense on account of SH
compared to the groups without lycopene administration
(groups I and I1).

In the myocardium of animals exposed to chronic
moderate hypoxia with lycopene administration followed
by exercise (group IlI), there was a significant increase
in OS on account of MDA compared to the groups
without lycopene administration (groups | and I1) and an
insignificant increase in AO defense on account of SH
compared to the group exposed to moderate hypoxia and
exercise (group 1) and to the sedentary group (group I).

In the lungs, chronic exposure to moderate hypoxia
and lycopene administration followed by exercise (group
1) determined a significant decrease in OS defense on
account of PC compared to the group without lycopene
supplementation (group Il) and changes in AO defense,
with an insignificant increase in GSH and SH compared to
the control group (group I).

In muscle tissue, chronic exposure to moderate hypoxia
followed by exercise (group II) induced insignificant
changes in OS: a decrease in MDA and PC and an
insignificant increase in AO defense on account of GSH
and SH compared to controls (group I). Chronic exposure
to moderate hypoxia followed by lycopene supplementation
and exercise (group Ill) caused insignificant changes in
OS, with a decrease in MDA and PC, and an insignificant
increase in AO defense on account of GSH and SH
compared to controls (group 1). AO defense showed a
significant decrease in GSH in group Il compared to
group I1.

Analysis of correlations between the indicators of the
tissue O/AO balance

Significant correlations were evidenced between the
indicators of the tissue O/AO balance:

- in the brain: in sedentary animals (group 1), between
MDA and SH, and in animals exposed to chronic hypoxia
followed by lycopene supplementation and exercise (group
111), between MDA and PC;
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- in the myocardium: in sedentary animals (group I),
between SH and GSH, and in animals exposed to chronic
hypobaric hypoxia followed by exercise (group I1), between
MDA and SH, as well as between SH and GSH;

- in the lungs: in sedentary animals (group 1), between
MDA and PC, in animals exposed to chronic hypobaric
hypoxia followed by exercise (group 1), between SH and
GSH, and in animals exposed to chronic hypoxia followed
by lycopene supplementation and exercise (group IlI),
between MDA and GSH;

- in the muscles: in sedentary animals (group 1),
between MDA and GSH.

Our results support the protective effect of lycopene
against OS, with a significant PC decrease in the
myocardium and lungs and an insignificant PC decrease
in the brain and muscles after chronic exposure to hypoxia
and exercise. Antioxidant defense shows an insignificant
decrease on account of GSH in the brain, myocardium and
lungs and a significant decrease on account of the same
indicator in the muscles of the group exposed to hypoxia,
lycopene supplementation and exercise. In the same group,
SH groups increased insignificantly in the myocardium,
lungs and muscles compared to controls.

Prolonged exposure to hypoxia followed by exercise
represents combined stress, which determines adaptive
tissue biochemical changes characterized by an increase in
MDA in the brain and myocardium, a decrease in MDA in
the muscles, and asignificant MDA decrease in the lungs; an
increase in PC in the brain, a significant PC increase in the
myocardium and lungs, and a PC decrease in the muscles.
AO defense on account of GSH decreased insignificantly
in the brain, increased insignificantly in the myocardium
and lungs, and increased significantly in the muscles; SH
groups decreased insignificantly in the lungs and increased
insignificantly in the myocardium and muscles.

Combined stress associated with lycopene supple-
mentation determined an insignificant decrease in OS in
the brain, an increase in MDA in the lungs and muscles,
and a significant MDA increase in the myocardium; an
insignificant PC decrease in the muscles and a significant
PC decrease in the myocardium and the lungs. AO defense
decreased on account of GSH in the myocardium, lungs
and brain, it decreased significantly in the muscles and
insignificantly on account of SH groups, which increased
in the myocardium and lungs and decreased in the brain
and muscles.

The GSH decreases found by us in the muscles are
in accordance with the data reported by Liu et al. (2005)
regarding the protective effect of lycopene against OS
at muscular level after exhausting exercise performed
by rats, through a reduction in xanthine oxidase and
myeloperoxidase activity in the muscles. The researches in
healthy human subjects performing acute moderate exercise
evidence an increase in systemic liposoluble antioxidants
(lycopene, retinol, B-carotene) after exercise (McClean et
al., 2011). In AO complexes with a-tocopherol, B-carotene,
vitamin C, Se, Zn and Mg, lycopene does not provide AO
protection in athletes (Teixeira et al., 2009).

In the mechanism of maintenance of redox homeostasis
at intracellular level, the reduced glutathione/oxidized
glutathione (GSH/GSSG) system represents the major

redox buffer (Droge, 2002), an extremely sensitive marker
of AO defense (Elokda and Nielsen, 2007). The decrease
in GSH content and the increase in GSSG represent
a complex system that counters physiological OS by
lycopene supplementation, which in our study is effective
at musculoskeletal level.

We found few literature data on tissue changes induced
following exposure to hypoxia and exercise, with and
without lycopene supplementation.

The AO effect of lycopene might be associated with the
AO effect of chronic moderate exercise (Gomez-Cabrera
et al., 2008; Tache et al., 2009).

Theadministration of lycopene to athletes oralycopene-
rich diet could be useful for increasing AO defense, due to
its protective effects at muscular level, as a preparation for
the recovery of exercise capacity.

Conclusions

Chronic exposure to hypoxia and lycopene
supplementation followed by physical exercise for 42 days
do not induce significant changes in the O/AO balance in
the brain.

Chronichypoxiaexposureandlycopenesupplementation
followed by physical exercise for 42 days has protective
effects on the O/AO balance at muscular level, with a
significant decrease in GSH.

Chronichypoxiaexposureandlycopenesupplementation
followed by physical exercise for 42 days has protective
effects on the O/AQ balance induces redox changes with a
decrease in PC at myocardial and pulmonary level, and the
maintenance of OS on account of a significant increase in
MDA in the myocardium.
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Eficientizarea finalizarii actiunilor de serviciu in jocul de
volei feminin prin training atentional

Making serv action more efficient in female volley-ball through
attentional training
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Rezumat

Premize. Pentru teoria sporturilor, la fel ca si pentru practica sportiva, investigatia stiintifica care conduce la succes, este de
o importanta deosebitd. Cercetarea factorilor care pot influenta obtinerea succesului intr-o anumitd ramura sportiva, structura
acestora, conexiunile care existd intre ele dar si a calitatii acestor influente, se pot constitui in pasi de baza pentru ameliorarea
activitatii sportive.

Obiective. Articolul isi propune evidentierea efectelor utilizarii unui program atentional special conceput, in vederea
optimizarii actiunii de joc a serviciului in voleiul de performanta.

Metode. Au fost luate in studiu doud echipe feminine de volei de nivel A2 din seria Nord, de nivel apropiat. Lotul 1 experi-
mental (n +12) cdruia i s-a aplicat un program de pregatire special conceput atentional privind ameliorarea actiunii de serviciu,
(CSU LPS Oradea) si lotul 2 de control (n+12) care a urmat un program traditional de pregatire (CNE CSS Baia-Mare).

Ameliorarea capacitatii atentionale s-a incercat prin utilizarea unui numar de 12 exercitii care fac parte dintr-un program
complex de pregitire tehnico-tactica. in cuantificarea rezultatelor, a fost utilizat programul SPSS.17.0, ANOVA mixt, testul
Student pentru esantioane pereche si independente, iar pentru aprecierea actiunilor de serviciu, din considerente practice, pe
asa numitul indice compozit.

Rezultate. Datele obtinute pentru aprecierea actiunilor de serviciu evidentiaza un nivel semnificativ pentru valoarea SO si
S3 doar pentru lotul experimental, aspect care sustine eficienta programului atentional propus. Pentru lotul de control, evolutia
se Incadreaza, pentru aceasta actiune de joc, in limitele normale.

Concluzii. Scorurile realizate la cele patru nivele ale actiunii de serviciu, propuse de noi pentru analiza, indica faptul ca
numarul executiilor care nu provoaca dificultati majore in constructia actiunilor de atac pentru adversar, este superior actiunilor
cu grad ridicat de dificultate. Dacd pentru jocul de volei de nivel inalt, acceptarea riscului pentru o executie de mare dificultate
este ceva normal, nu acelasi lucru putem afirma despre executiile din cadrul diviziei A2 investigate.

Cuvinte cheie: serviciu, precizie, atentie, volley-ball.

Abstract

Background. The theory of sport, as well as for the sport practice, scientific research leading to success is of particular
importance. Research factors that can influence success, as well as the quality of these influences can become basic steps to
improve sporting activity.

Aims. The paper aims at highlighting the use of an attention program designed to optimize the serve game action in per-
formance volleyball.

Methods. We have studied two female volleyball teams, close in value, of A2 level in the Northern Series. Experimental
group 1 (n = 12), to which a program designed to optimize the serve game action was applied, CSU Oradea LPS, and control
group 2 (n = 12) who followed a traditional training program, CNE CSS Baia Mare.

The improvement of the attention capacity was tried by using a number of 12 exercises that are part of a complex technical
and tactical training. The quantification of the results was done using SPSS 15.0, mixed ANOVA, Student test, for paired and
independent focus groups, and, for assessing serve activities, for practical reasons, the so-called composite index.

Results. The data for assessing serve actions reveal a significant level for the SO and S3 value only in one experimental
group, which supports the proposed program’s effectiveness. For attention control group 2, the development falls into to the
normal limits for this game action.

Conclusion. The scores achieved in four levels of serve action analyzed indicate that the number of actions that do not cause
major difficulties in building attacking actions for the opponent is higher than the actions with a high degree of difficulty. If
for the high level game of volleyball, risk acceptance for each high-difficulty action is normal, we cannot say the same about
actions in the A2 division investigated.
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Introducere

Actiunea tehnicd a serviciului intrd n categoria
actiunilor individuale care pot influenta in mod direct
rezultatul unui set sau a partidei de joc. Considerat de
majoritatea specialistilor din domeniul voleiului de
performanta ca fiind prima arma de atac, serviciul are
adversarului in constructia actiunilor de atac, posibilitatea
efectuarii unui blocaj Intr-o zona previzibila, anticiparea
viitoarei zone de atac (Cojocaru & Ionita, 2008).

Fiind o arma puternica de atac, aduce punctul prin
efortul unui singur jucdtor, dupa unii autori, in procent
de 40% (Monge, 2001), iar dupa altii, intre 10 si 15%
(Anastasi, 2011). Lovitura de serviciu este in acelasi timp,
0 actiune cu o importanta tactica individuala remarcabila,
in care executantul ia singur decizia cu privire la modul
de executie, cat si a zonei in care va fi trimisd mingea, n
conformitate cu tactica colectiva sau a momentului de joc
in care se efectueaza (scorul de pe tabeld), de exemplu.

Specificitatea acestei actiuni tehnice, irepetabile, deriva
si din faptul ca executantul nu este constrans de actiunile
coechipierilor, de un anumit loc din care sa transmita
mingea, nici de timpul necesar parcurgerii unei anumite
traiectorii. Se pune doar problema incadrarii in cele 8
secunde de la fluierul arbitrului pand la executie.

Serviciul este o actiune tehnicd individuald, prima
dintr-un ciclu de joc, prin intermediul céreia are loc
punerea mingii in joc, conform regulamentului. Executia
se efectueaza cu un control initial mare al obiectului,
fiind solicitate capacitatile de diferentiere, orientare si
de ritm, supuse proceselor cognitive de observatie-spirit
de observatie, anticipare si atentie concentratd, volum,
perceptie orientatd, gandire operationald si inteligentd
practica (Croitoru, 2002). Aceste componente psihice sunt
conditionate de urmatorii factori:

- riscul asumat in limitarea constructiei atacului advers;

- dorinta obtinerii unei eficiente cat mai ridicate;

- anticiparea actiunilor ce vor rezulta dupd preluarea
din serviciu;

- alegerea zonei in care se efectueaza;

- limitarea unor suite de executii gresite, proprii sau
colective.

Eficienta unui serviciu se poate analiza si prin prisma
procentajului realizat de echipa aflatd la preluare (in
mod indirect). La acest gen de apreciere exista diferente
procentuale intre echipele de nivel de clasificare diferit,
52,90% la echipe din divizia A2, 48,68% divizia Al
si 41,12% competitii intertari (Bac, 2003), dar si intre
echipele masculine si feminine.

Odata cu atingerea esaloanelor superioare ale clasifi-
carii sportive, serviciul devine tot mai perfectionat (fie ca
se executd din saritura in mare forta, fie planat), aspecte
care pot duce la Incheierea ciclului de joc inca de la acest
nivel, fard a se putea continua cu structurile urmatoare de
joc. In esaloanele superioare, chiar si la cele feminine,
imperfectiunile ce apar in faza de constructie a atacului,
ca urmare a efectudrii unor servicii foarte dificile de catre
echipa adversa, au gasit repede solutia pentru suplinirea
acestor inexactitati, prin initierea atacurilor cu jucatorii din
linia a II-a.

In plus, au aparut in sistemul de apdrare jucitorii
specializati pentru aceasta structura de joc (fie ca este vorba
de preluarea din serviciu, fie de preluarea din lovitura de
atac), jucatorii libero. Prin urmare, tactica jucatorilor aflati
la serviciu trebuie sa excluda pentru transmiterea mingii, a
locurilor (zonelor) in care acestia actioneaza cu predilectie,
sarcind nu chiar atat de dificila prin faptul ca regulamentul
de joc impune utilizarea unui echipament de culoare
diferita, usor sesizabila, pentru acestia.

In relatia jucatorului cu mingea, dup parerea celor mai
multi specialisti din domeniu, prioritatile jucatorilor, atat
in pregatire, cat mai ales in competitie, trebuie indreptate
spre urmatoarele aspecte, fara a le epuiza 1nsa pe toate:

- sportivul trebuie sd stie in permanentd unde se afla
mingea §i pe ce traiectorie se deplaseaza, atat in terenul
propriu, cat mai ales in cel advers;

- mingea trebuie urmarita cu privirea spre partea pe
unde trece plasa (daca jucatorul nu o vede, sau o vede prea
tarziu, nu mai poate interveni la minge in conditii optime
din cauza vitezei superioare cu care aceasta se deplaseaza,
comparativ cu cea a sportivului);

- Inmetodologia pregatirii, repetarile trebuie organizate
in conformitate cu cerintele de joc si in relatie directa
cu fileul pentru a se evita improvizatia de moment (Bac,
2004).

- orientarea preluarilor din serviciu si a celor din
loviturd de atac trebuie sd se faca spre zona centrala a
terenului, cu o traiectorie inalta, deoarece tofi jucatorii
participa la ridicarea mingii, jucatorul coordonator actio-
nand cu prioritate doar in situatiile In care ajunge in timp
util la locul preluarii;

- serviciul se executd cu mare risc in toate momentele
jocului pentru a dezorganiza construirea actiunilor de atac
ale adversarului, chiar cu riscul greselii;

- dispozitivul de aparare este relativ retras, cu toti
jucatorii din linia a II-a participand la preluarea atacului pe
culoare, neglijand dublajul din spatele blocajului care este
extrem de agresiv si mobil;

- combinatiile din atac se executd cu jucatori din ambele
linii, conform strategiilor tactice cerute de desfasurarca
jocului, cu pase ce au o distanta mare de la fileu (Cojocaru
si Ionita, 2008).

Ipoteza

Se presupune ca prin aplicarea unui training atentional,
special conceput, se va eficientiza actiunea de joc a ser-
viciului la echipele de volei de nivel A2, comparativ cu
o echipd de acelasi nivel, care urmeaza un program de
pregdtire traditional.

Material si metode

Portofoliu de cercetare

Studiul s-a desfasurat in perioada de pregatire
competitionald (din anul 2008-2009) prin aplicarea a 12
mijloace selectionate si rationalizate incluse in planul de
pregatire, in vederea stimularii componentelor capacitatii
de atentie si de dezvoltare a perceptiilor specializate cerute
de actiunea de joc a serviciului.

Metode

In studiu au fost luate cele 12 exercitii concepute
special pentru aprecierea actiunii de serviciu la echipa de
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volei CSU LPS Bihorul Oradea si CNE CSS Baia-Mare, in
patru jocuri oficiale disputate pe parcursul Campionatului
2008-2009, pentru momentul preinterventie si in opt jocuri
oficiale, pentru momentul postinterventie.

Rezultatele obtinute de cele doua echipe au fost inre-
gistrate, prelucrate si analizate din punct de vedere statistic,
utilizand programul SPSS 15 si valorile indicelui compozit,
metoda de calcul conceputa de noi. Formula de calcul a fost
urmatoarea: s-a inmultit cu cifra aferenta nivelului valoric,
respectiv numarul total al actiunilor din fiecare categorie,
le-am adunat, iar produsul obtinut I-am impartit la numarul
total de actiuni. De exemplu, In meciul nr. 2 s-au obtinut
urmatorii indicatori totali pentru actiunea de serviciu: 10
pentru nivelul 0, 25 pentru nivelul 1, 18 pentru nivelul 2
si 10 pentru nivelul 3. Avem astfel: [( 10 x 0) + (25 x 1)
+(18x2)+(10x3)]: 63=(0+25+36+30):63=91:
63 =1.44.

Insa cum valoarea 0 reprezinti o executie gresita direct,
iar nivelul 1 o executie foarte usoara, care nu pune aproape
nici o dificultate in construirea combinatiilor pentru atac,
acestea au fost apreciate impreuna. Nivelul 2 reprezinta o
executie buna, a carei continuare prezinta indici crescuti de
dificultate in construirea atacului si previzibilitate pentru
cei aflati in apdrare, iar nivelul 3 reprezinta executia care
aduce punctul direct sau limiteaza aproape total construirea
loviturii de atac sau, uneori, impune doar o simpla trecere a
mingii peste fileu.

Protocol de desfasurare

Studiul s-a desfasurat pe perioada de pregatire com-
petitionald prin aplicarea unor mijloace selectionate si
rationalizate incluse in planul de pregatire pentru stimularea
componentelor capacitatii de atentie si de dezvoltare
a perceptiilor specializate cerute de actiunea de joc a
serviciului (Tabelul I).

Tabelul 1
Structuri de exercitii concepute pentru aprecierea actiunii de serviciu la echipele de volei in studiu — continut si descriere.
Descriere tehnica Reprezentare grafica Dozare
Ex. 1 /\5{{ - se joacd pe durata a 4 minute,

Joc 1-1 pe lungimea terenului, pe zone, astfel: 1 -5, 6 -6, 5
-1, cu serviciu normal, cu o singura atingere.

il T

dupa care se schimba zonele,

I [V

prin rotatie.

Ex. 2
Pe perechi, fata in fatd, de o parte si alta a fileului,

alergare de viteza spre linia de 9 m, pe directia indicata
printr-un numar (1 sau 2), corespunzand unui sir. Numarul
strigat alearga spre propriul teren, celalalt trebuind sa-1
atingd pana la iesirea de pe teren (cine nu-si aude numarul, -

se executa dupa terminarea
incalzirii aparatului locomotor,
de 3 ori.

alearga dupa coechipier). Se pot da pedepse simbolice.

Ex.3

Jucatorii asezati pe perechi, fata in fatd, de o parte si alta

a fileului, avand o minge pe linia fileului. La strigarea
numarului (1 sau 2) corespunzand unui sir, subiectii vizati
vor alerga cu spatele spre linia de 9 m. Jucatorii din sirul
nenominalizat, ridicd repede mingea si o arunca peste fileu
spre colegii aflati in deplasare cu spatele, acestia trebuind
sa o trimita spre zona 2 printr-un procedeu la alegere.

Ex. 4
in aceeasi formatie executia se face de sirul nominalizat.

EX.5

Efectuarea loviturii de serviciu in zona prestabilita, urmata
de deplasare rapida spre zona de aparare, conform tacticii
utilizate de echipa. Revenire spre zona de serviciu si
efectuarea urmatoarei lovituri.

- se executd de 6 ori.

- se executa in serii de 6 lovituri
pentru fiecare zona de serviciu

Ex. 6
Serviciu 1n zona prestabilita, urmatd de deplasare in teren

in zona de aparare, conform strategiei de joc, urmata
de o lovitura de atac din linia a II, din minge oferita, cu
indicarea zonei vizate. Revenire pentru un nou serviciu, in

- se efectueaza 10 exercitii in
doua serii

deplasare normala.
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Tabelul |

Structuri de exercitii concepute pentru aprecierea actiunii de serviciu la echipele de volei in studiu — continut si descriere (continuare).

Descriere tehnica

Reprezentare grafica

Dozare

Ex. 7

De la o distanta variabila de 9, 10 sau 11 m de la un
perete, efectuarea unor servicii intr-o zona marcata pe
perete (un dreptunghi de dimensiunea de 2,5m / Im) la
inaltimea fileului.

Ex. 8

Stand cu fata spre scara fixa cu bratele si picioarele usor
indoite, impulsie si deplasare laterala spre stanga sau spre
dreapta, prin saritura, in directia indicata prin voce.

Ex.9
in doi jucitori, pase cu doud méini de sus si de jos, peste
plasa acoperita, de dincolo de zona de 3 m.

Ex. 10
Joc 2 - 2 pe lungimea terenului, fara serviciu, cu alternarea
loviturilor lungi cu mingi plasate, la fileu acoperit.

- se executa 10 servicii pentru
fiecare distantd, de doua
ori. Loviturile ratate nu se
contabilizeaza.

- se executa 8 sarituri in doua
serii

- se executa, 1 minut, de trei ori.

- se joacd pana la 10 puncte
pentru fiecare zona, 4, 3 si 2

Ex. 11 i
O minge asezatd pe semicercul de 6 m de pe terenul de - se efectueaza de 6-8 ori, pe
handbal. Deplasare de la mijlocul terenului spre aceasta perechi cu plecare la cate o
efectuand pase consecutive, de sus sau de jos. Inainte de poarta simultan, sub forma de
a suta mingea de pe sol spre poartd, executantul trebuie sa concurs cu pedepse date de
arunce mingea din mana in sus, in asa fel incat dupa sutare cagtigator.
sd o poatd prinde Tnainte sa atinga solul.

byl

O

~
Ex. 12 r? H .
Joc 3:3, de o parte si de alta a fileului cu 7 mingi, astfel: O‘;' Iy o
Fiecare jucator are o minge personala. A saptea minge S L - SR
B ST B gl - se executd doua serii a cate
este aruncatd peste fileu spre unul din jucatori care va i o .
. . . N N o o doud minute, cu schimbarea

trebui sa arunce mingea proprie in sus, in asa fel incat sa & terenului
transmita mingea “caldtoare” peste fileu, prin procedeul '
la alegere, dupa care sa-si reprinda mingea personala,
samd e ]

Rezultate

Tabelul 11
Evolutia serviciilor pentru momentul preinterventie,
lotul Experimental.

In tabelul IT sunt prezentate datele privitoare la evaluarea Indicatora] _Durata Serviciu (actiuni)
din momentul pretest a Lotului experimental cu privire la | (minute) Nr. servicii 0 1 2 3
. P . Tota 333 307 83 83 92 49
actiunile de serviciu, iar in tabelul III datele din posttest. Total /Meci 8325 7675 2075 2075 23 1225
Total / Set 20,81 19,18 5,18 5,18 5,75 3,06
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Tabelul 111
Evolutia serviciului pentru momentul postinterventie,
lotul Experimental.

Indicatorul Durata Serviciu (actiuni)
(minute) Total servicii 0 1 2 3
Total 547 480 78 143 145 114
Total / Meci 68,37 60 9,75 17,87 18,12 14,25
Total / Set 21,03 18,46 3 5,5 5,57 438

Fig. 1 prezintd nivelul serviciului prin calcularea
indicelui compozit pentru Lotul 1 experimental, pentru
cele doua momente ale evaluarii, iar in tabelul IV datele
privitoare la masura in care rezultatele obtinute de acelasi
lot au fost influentate de programul de pregatire impus.

Fig. 1 — Valorile indicelui compozit pentru lotul experimental.

Tabelul IV
Comparatii intragrup, lotul Experimental.
Momentul t df p
SO 5.047 40 .000
S1 -.493 40 .624
S2 275 24.201 786
S3 -3.037 40 .004

In Tabelul V sunt prezentate valorile obtinute la prima
evaluare (pretest) a actiunii de joc supuse cercetarii, iar in
Tabelul VI pentru perioada posttest, la Lotul de control.
Fig. 2 reprezinta, pentru o mai buna ilustrare, evolutia
serviciului din cele doud momente ale evaluarii pentru
lotul de control, iar Tabelul VII ilustreaza valoarea aferenta
comparatiilor intragrup pentru acelasi lot.

Tabelul V
Evolutia serviciilor pentru momentul preinterventie,
lotul de Control.

Indicatorul Durata Serviciu (actiuni)
(minute) Total servicii 0 1 2 3
Total 275 243 43 85 70 45
Total / Meci 68,75 60,75 10,75 21,25 17,5 11,25
Total / Set 19,64 17,35 3,07 6,07 5 3,21
Tabelul VI
Evolutia serviciilor pentru momentul postinterventie,
lotul de Control.
. Durata Serviciu (actiuni)
Indicatorul (minute) Total servicii 0 1 2 3
Total 545 449 64 156 146 83
Total / Meci 68,12 56,12 8 19,5 18,25 10,37
Total / Set 20,18 16,62 2,37 5,77 5.4 3,07

Fig. 2 — Valorile indicelui compozit pentru lotul de control.

Tabelul VII
Comparatii intragrup, lotul de Control.
Momentul t df p
S0 2.022 39 .050
S1 415 18.807 .683
S2 -.614 39 .543
S3 297 39 768

Discutii

La acest nivel de performanta, chiar daca ameliorarea
gradului de dificultate pentru executia serviciului repre-
zintd o necesitate, acordandu-i-se o importan{d aparte
in programul de pregédtire, individualizat sau colectiv,
executia in sine trebuie privita prin prisma executantului.

Jucatorii de performanta sunt superiori in anticiparea
actiunilor adversarului prin faptul ca folosesc indicii vizuale
avansate (perfectionate). Aceasta abilitate de anticipare se
bazeaza pe informatiile partiale sau perfectionate, com-
plexe, care sunt esentiale in sport datoritd constrangerilor
de timp severe care apasd asupra jucatorilor (Cox, 2005).
Acest aspect este sustinut si de ali cercetatori din domeniu,
(Bortoli, 2007).

De asemenea, jucdtorii de performanta trebuie sa
perceapd, sa analizeze si sa reactioneze foarte repede, dar
si intr-un mod adecvat la o diversitate mare de actiuni
de joc. Tot acest efort trebuie sustinut prin utilizarea
resurselor fizice, dar si a potentialului cognitiv (Moran,
2006). Dupa perceperea si inregistrarea pozitiei in joc,
sportivul va reactiona in mod automat la cele doua faze
implicate: percepere si reactie, care sunt inseparabile si nu
pot exista una fara cealalta (Jarvis, 2010). Din acest motiv,
ar fi de mare interes analizarea influentelor lor simultane
asupra succesului in ramura de sport respectiva, dar si a
observarii variabilelor care au cea mai puternica influenta
asupra reusitelor.

In continuare, trebuie sa amintim faptul ca solicitarile
la care este supus sportivul de performantd in procesul
de pregatire si competitie se adreseazd intregii sale
personalitati, iar refacerea psihicd devine o problema
majord care trebuie rezolvata de o echipa special pregatita
pentru aceasta (Tiidos, 2003; Altherton et al., 2008).

Asistand personal la pregatirea unor echipe feminine de
acest nivel, dar si de cel mai inalt nivel, trebuie sa afirm ca
existd diferente intre modul de abordare a acestei actiuni
de joc, nu atat a pregatirii ei, cat a modului de indeplinire a
sarcinii cerute din timpul jocului. Dacd un jucator de nivel

116



Eficientizarea finalizarii actiunilor de serviciu in jocul de volei

inalt are ocazia sa execute si a doua oara serviciul, cand
cel dinainte a adus avantajul dorit, urmatoarea executie va
viza aceeasi zona §i pe acelasi jucator, ceea ce la nivelele
inferioare se intampla rareori (Rosca, 2010).

Analiza rezultatelor la serviciu pentru Lotul experi-
mental in pretest, aratd cd au fost efectuate un numar de
307 actiuni de joc, iar eficienta acestora, pe cele patru
nivele de apreciere propuse de noi, indica un total mai
mare al executiilor care nu provoaca dificultati majore in
constructia actiunilor de atac pentru adversar (83 + 83 =
166), comparativ cu cele cu un grad ridicat de dificultate
(92 +49 = 141).

In evaluarea finala, unde au fost analizate 480 de actiuni,
se observa o deplasare a calitatii executiilor spre nivelul
2 si 3 de apreciere, mai ales datoritd scaderii numarului
executiilor nereusite in mod direct (78 + 143 =221 <145 +
114 = 259). Aceasta evolutie se datoreaza programului de
pregatire conceput, conform caruia aplicarea unui training
atentional produce ameliorarea nivelului realizarilor teh-
nico-tactice pentru actiunea de joc a serviciului.

Prin faptul ca eficienta finalizarii actiunilor de serviciu
se regaseste in valorile SO si S3, care influenteaza in mod
direct obtinerea rezultatelor favorabile, se sustine ipoteza
conform careia utilizarea unor programe de pregatire vizand
capacitatea atentionala duce la optimizarea performantelor
tehnico-tactice ale actiunii respective.

Pentru celelalte doua nivele de apreciere, care constituie
nivelul de fond pentru actiunea de serviciu, sunt necesare
interventii mai ample, exersate atat individual, cat si co-
lectiv, pe o durata mai indelungata de timp, constituindu-se
chiar in teme speciale de pregatire.

Datele obtinute pentru momentul initial de apreciere
la Lotul de control sunt normale mediei aferente acestei
categorii de clasificare in ceea ce priveste serviciul. Acest
lucru este sustinut prin rezultatele de la testul student al
celor doud momente de apreciere, care indica o evolutie
semnificativd doar pentru nivelul SO, in fapt o evolutie
normald pentru o activitate de pregatire care nu urmareste
in mod special aprecierea tuturor indicatorilor actiunii de
serviciu.

Analizele scorurilor inregistrate ale acestei actiuni
de joc, dar si ale punctelor total castigatoare, ne pot face
o imagine clard a stilului de joc al echipei respective,
echipa axatd predominant pe atac (preluare-blocaj-atac),
caracteristica echipelor cu talie de inalf{ime mare sau pe
aparare (serviciu - preluare - atac), specific echipelor cu
medie de talie mai mica (Simonek, 2006; (1)).

Utilizarea strategiilor cognitive pe timpul pregatirii
actiunii de serviciu situate in limita celor 8 secunde
regulamentare ar putea mari capacitatea de procesare a
informatiilor din mediul de joc, ceea ce in final ar asigura
o mai buna interventie (Leveque, 2010).

Concluzii

1. Rezultatele obtinute nu au fost atat de spectaculoase
in scorurile realizate la nivelul 0 si 1 (dupa sistemul propus
de noi pentru evaluare), prin scaderea numarului de greseli
directe si prin cresterea celor de nivel 2 si 3.

Ar fi interesant de urmarit efectul produs de aplicarea
acestei metode atentionale la un nivel de clasificare
superioara la care nu numai numarul de ore afectat pregatirii
este diferit fatd de divizia A2, dar si calitatea de exprimare
tehnica este alta.

2. Acest gen de interventie urmareste ameliorarea
nivelului de concentrare atentionald, dar si a dezvoltarii
perceptiilor specializate necesare actiunii de joc a servi-
ciului. Prin urmare, prin repetare si intarire pozitiva de
imagine mentald executia sportivului s-ar dirija in directia
doritd a momentului de joc, asigurand astfel acel ,,plus”
necesar de anticipare cerut de echipa aflata in aparare.

Conflicte de interese
Nimic de declarat.

Precizari
Lucrarea se bazeaza pe teza de doctorat a autorului.
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Rezumat

Premize. Articolul vizeaza cunoasterea aprofundata, dublata de o intelegere clara a principalilor factori specifici fenomenu-
lui psihomotor (in cazul de fata componentele de forta si echilibru), precum si a relatiilor ce se stabilesc intre acestia in raport
cu varsta cronologica a subiectilor.

Obiective. In cadrul experimentului ne-am propus o analizi a relatiei existente intre varsta motrica si vérsta cronologica a
elevilor din ciclul primar de studii, prin intermediul informatiilor obtinute in urma aplicarii, in premiera in Romania, a bateriei
de teste Bruininks-Oseretsky, Editia a doua (BOT-2).

Metode. in vederea derularii cercetirii au fost selectionati un numar de 40 de subiecti (20 de baieti si 20 de fete), elevi ai
claselor I-IV, care provin din mediul urban si rural. Evaluarea elevilor s-a desfasurat in perioada 20 martie 2010-4 iunie 2010
si a constat in aplicarea a 14 itemi specifici subtestelor de fortd si echilibru din cadrul bateriei de teste Bruininks-Oseretsky.
Produsele informatice si instrumentele specifice utilizate la nivelul analizei statistice a rezultatelor obtinute, au fost reprezen-
tate de BOT-2 ASSIST™, Scoring and Reporting System (soft specific al bateriei de teste Bruininks-Oseretsky), MINITAB
versiunea 15.1 al companiei MINITAB Inc. si aplicatia MICROSOFT EXCEL, versiunea 2003.

Rezultate. La nivelul componentei de echilibru, varsta motrica medie (11 ani si 5 luni) este mai mare cu 2 ani si 2 luni
decat varsta cronologicd medie a subiectilor testati (9 ani si 3 luni), verificarea ipotezei statistice efectuata cu testul t dependent
evidentiind o diferenta intre medii semnificativa statistic (p=0.005). Raportat la subtestul de forta, varsta motrica medie (9 ani si
10 luni) este mai mare cu 7 luni decat cea cronologica (9 ani si 3 luni), in acest caz verificarea ipotezei statistice prin intermediul
aceluiasi test consemnand o diferentd intre medii nesemnificativa statistic (p=0.178).

Concluzii. Analiza specifica a rezultatelor obtinute de subiecti in urma evaluarii, confirma ipoteza cercetarii la nivelul
subtestului de echilibru si se acceptd ipoteza de nul pentru caracteristica fortd. Utilizarea, in premiera in Romania, a bateriei
de teste Bruininks-Oseretsky, in cadrul unei cercetari experimentale, reprezintd o oportunitate majora de obtinere a unor date
valoroase referitoare la o serie de caracteristici psihomotrice ale elevilor din ciclul primar.

Cuvinte cheie: varsta motrica, varsta cronologica, evaluare, ciclu primar, forta, echilibru.

Abstract

Background. Knowledge doubled by a clear understanding of the main factors involved in the psychomotor phenomenon
(in this case strength and balance), as well as of the relationships established between those factors in relation to the subjects’
chronological age.

Aims. Our experiment envisages an analysis of the relationship between motor proficiency age and chronological age of
primary school students, based on the information provided by the Bruininks-Oseretsky Test - Second Edition (BOT-2) applied
for the first time in Romania.

Methods. Forty subjects were selected to participate in this research experiment (20 boys and 20 girls), 1% up to 4" grade
students, coming from urban and rural environments alike. The subjects’ evaluation took place from March 20, 2010 until
June 4, 2010 and consisted of 14 items of strength and balance subtests provided by the Bruininks-Oseretsky Test. In terms of
computer software and specific tools for statistical analysis of the obtained data, the following instruments were used: BOT-2
ASSIST™, Scoring and Reporting System (integrated software of the Bruininks-Oseretsky Test), MINITAB 15.1 of MINITAB
Inc. and MICROSOFT EXCEL 2003.

Results. The tests revealed that with regard to balance, medium motor proficiency age (11 years and 5 months) was higher
by 2 years and 2 months than the medium chronological age of the tested subjects (9 years and 3 months), the check of the
statistical hypothesis performed by dependent t-test revealed a statistically significant difference of means (p=0,005 is smaller
than 0,05). Regarding the strength subtest, the medium motor proficiency age (9 years and 10 months) is higher by 7 months
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than the chronological age (9 years and 3 months), and in this case the check of the statistical hypothesis performed through the
same test, revealed a statistically insignificant difference of means (p=0,178 is higher than 0,05).

Conclusions. The analysis of the results obtained on the tested subjects allows us to confirm the research hypothesis regard-
ing the balance subtest and to accept the null hypothesis for the strength factor. We can conclude as well that the use of the
Bruininks-Oseretsky Test sed for the first time in Romania, within an experimental research, represents, besides an original
approach, a major opportunity for obtaining valuable data regarding several psychomotor characteristics of primary school

students.

Keywords: motor proficiency age, chronological age, evaluation, primary school, strength, balance.

Introducere

Psihomotricitatea oferd copilului atat reperele, cat si
cadrul propice formarii si perfectionarii unui sistem de
deprinderi, prin intermediul caruia acesta poate actiona
in mod eficient si se poate adapta in conditii optime,
la solicitarile impuse de mediul in care isi desfasoard
activitatea. Acest fapt necesitd din partea celor implicati
direct si indirect in procesul instructiv-educativ, intelegerea
mecanismelor interne ce stau la baza fenomenului
psihomotor si identificarea principalelor modalitati de
evaluare a diferitelor sale componente, intr-un anumit
moment, In scopul evidentierii eventualelor abateri de la
parcursul ontogenetic normal al copilului (Gozu, 2011).

O abordare corecta si specificd a tuturor componentelor
psihomotrice, care sa tind cont atat de varsta, cat si de
obiectivele de instruire stabilite, se va reflecta la nivelul
comportamentului copilului prin dobandirea unor achizitii
esentiale, care vor constitui premisele trecerii catre stadiul
superior de dezvoltare si achizitionarii unor comportamente
noi (Gozu, 2011). Pentru indeplinirea acestui deziderat
persoanele implicate, pe diferite paliere, in educatia
copilului trebuie sa cunoasca foarte bine nivelul sau de
dezvoltare psihomotrica. In acest sens, o evaluare centrati
pe aceste aspecte, prin folosirea unor instrumente specifice
cat mai valide si mai obiective, constituie o conditie
imperios necesara (Gozu, 2011).

Utilizarea pe scara larga a bateriei de teste Bruininks-
Oseretsky in scopul evaludrii diferitelor componente
psihomotorii sau a intregii capacitati psihomotrice a condus
la pozitionarea acesteia ca unul dintre cele mai importante
si mai valide instrumente de evaluare (Bruininks, 1978;
Bruininks & Bruininks, 2005b).

O serie de studii derulate, in mare parte, iIn domeniul
medical au folosit aceastd baterie de teste ca un criteriu
de validare a altor instrumente de masurare a abilitagilor
motrice (Flegel & Kolobe, 2002; Tan et al., 2001), in scopul
explorarii si identificarii naturii si gradului deficientelor la
nivelul priceperilor motrice la persoanele cu diferite tipuri
de tulburari motorii, din sfera coordonarii (Bruininks et al.,
1989; Faught et al., 2002; Smits-Engelsman et al., 2001)
sau de alta naturd (Connolly & Michael, 1986; Venetsanou
et al., 2007), precum si in cadrul terapiei ocupationale
(Wilson et al., 1995; Chuy et al., 2007; Malloy-Miller,
1995; MacCobb et al., 2005).

Obiective

Cercetarea intreprinsa 1si propune prin continut si mod
de abordare, sa scoatd in evidenta o serie de informatii
menite sa faciliteze intelegerea optima a dinamicii factorilor
motrici §i psihomotrici in raport cu varsta cronologica a
subiectilor.

in cadrul cercetarii ne propunem promovarea bateriei
de teste Bruininks-Oseretsky (utilizatd in premiera in
Romania), ca un instrument valid si obiectiv de evaluare
a fenomenului psihomotor. Prin intermediul acesteia,
evaluatorul beneficiaza de informatii esentiale cu privire
la dezvoltarea psihomotrica normala a copilului, atat la
nivelul diferitelor componente, cat si la nivelul capacitatii
psihomotrice generale, testul constituind astfel un reper
major in cadrul proceselor de evaluare, de selectie si de
diagnosticare a diferitelor abateri de la parcursul normal
al dezvoltarii.

Ipoteza

In urma evaluirii subiectilor prin intermediul bateriei
de teste Bruininks-Oseretsky, se va evidentia existenta
unor diferente semnificative statistic intre media aritmetica
a varstei cronologice si cea a varstei motrice, la nivelul
componentelor de forta si echilibru.

Material si metode

Etapele cercetarii

Experimentul psiho-pedagogic de tip constatativ s-a
desfasurat in perioada martie 2010 - iunie 2010, conform
urmatoarelor etape specifice:

a) 20 martie 2010 - 21 mai 2010: evaluarea subiectilor
din mediul urban;

b) 28 martiec 2010 - 1 aprilic 2010: prima ctapa a
evaluarii subiectilor din mediul rural;

¢) 2 iunie 2010 - 4 iunie 2010: a doua etapa a evaluarii
subiectilor din mediul rural.

Evaluarea propriu-zisa a clevilor s-a desfasurat in
urmatoarele locatii:

- Mediul urban: Sala de sport a Scolii Generale numarul
113 - ,,David Praporgescu” si Sala de sport ,,Panduri” a
Departamentului de Educatie Fizica si Sport, din cadrul
Universitatii din Bucuresti;

- Mediul rural: Sala de sport a Clubului Sportiv Scolar
Blaj.

Subiectii

In vederea cercetarii au fost selectionati 40 de subiecti
(20 debaietisi 20 de fete), elevi ai claselor I-IV, ce provin din
mediul urban si rural. La nivelul mediului urban, din cei 20
de subiecti selectionati, 15 sunt elevi ai Scolii 113 - ,,.David
Praporgescu”, in timp ce restul de 5 sunt inmatriculati in
cadrul Scolii 162. Esantionul de subiecti din mediul rural
este constituit din 20 elevi ai Scolii ,,Simion Barnutiu”, din
localitatea Tiur, judetul Alba.
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Fig. 1 — Caracterizarea lotului de elevi (fete — baieti).

Fig. 2 — Caracterizarea lotului de elevi (varstd cronologica).

Probele de control

In vederea derularii experimentului de cercetare am
utilizat, in premiera in Romdnia, varianta imbunatatita a
bateriei de teste Bruininks-Oseretsky (BOT-2).

Bruininks-Oseretsky Test of Motor Proficiency, Second
Edition (BOT-2) este o baterie de teste care se administreaza
individual, avand la baza o serie de obiective foarte bine
precizate si directionate in vederea evaluarii unei game
largi de deprinderi motrice, la subiecti cu varste cuprinse
intre 4 si 21 de ani. Aceasta bateric a fost conceputa sa
se adreseze, printre altii, kinetoterapeutilor, psihologilor,
profesorilor de educatie fizica, antrenorilor, oferindu-le
acestora un instrument eficient i credibil de masurare
a deprinderilor motrice fine si grosiere (Bruininks &
Bruininks BD, 2005a). BOT-2 evalueaza abilitatile din
patru zone motorii diferite:

- Coordonarea manuala fina/Controlul manual fin:
subtestul 1 — precizia motorie find, subtestul 2 — integrarea
motorie find.

- Coordonarea manuala: subtestul 3 — dexteritatea ma-
nuala; subtestul 7 — coordonarea membrelor superioare.

- Coordonarea corpului (generala): subtestul 4 — coor-
donarea bilaterala; subtestul 5 — echilibru.

- Forta si agilitate: subtestul 6 — viteza de alergare si
agilitate; subtestul 8 — forta.

Coordonarea manuala fina evalueaza deprinderile
motrice implicate in activitati de scris si desenat care
necesitd un nivel relativ ridicat de precizie.

Coordonarea manuala evalueaza deprinderile motrice
implicate in manipularea obiectelor, cu accent asupra vite-
zei, dexteritatii si coordonarii bratelor si mainilor.

Coordonarea corpului se refera la deprinderile motrice
implicate 1n echilibru §i in coordonarea membrelor
superioare si inferioare.

Componenta de forta si agilitate evalueaza forta
grupelor musculare mari, viteza si deprinderile motrice

implicate in mentinerea pozitiei corecte a corpului in timpul
mersului si alergarii. Aceste patru componente cuprind
fiecare doua din cele opt subteste ale intregii baterii, 0 a
cincea componentd ingloband toate celelalte subteste.

Pentru cercetarea de fata, din cadrul celor opt subteste
specifice zonelor motorii descrise mai sus, s-a optat pentru
subtestele echilibru (5) si forta (8).

Subtestul 5: Echilibrul

Acest subtest evalueaza deprinderi motrice implicate
in mentinerea posturii in repaus, in miscare sau in timpul
executarii altor activitati comune. Sarcinile acestui subtest
se adreseazd celor trei zone ce afecteaza echilibrul:
stabilitatea trunchiului, echilibrul static si dinamic si
folosirea indiciilor vizuale. Itemii ce se refera la stabilitatea
trunchiului includ probe ca stand pe doua picioare, stand pe
un picior sau stand pe barna de echilibru. Echilibrul static
si dinamic se masoard cu ajutorul a sapte itemi (pentru
echilibrul static) si doi itemi ce solicita din partea subiec-
tului ca acesta s parcurga o distanta pe o linie trasatd pe
sol. Trei dintre sarcini se realizeaza cu ochii inchisi, situatie
ce scoate in evidenta amplitudinea dependentei subiectului
de informatiile vizuale in mentinerea echilibrului.

Continutul subtestului 5

Itemul 1: Stand cu picioarele departate de-a lungul unei
linii trasate pe sol, ochii deschisi;

Itemul 2: Pasind de-a lungul unei linii trasate pe sol,
ochii Inchisi;

Itemul 3: Stand pe piciorul preferat pe sol, ochii
deschisi;

Itemul 4: Stand cu picioarele departate de-a lungul unei
linii trasate pe sol, ochii inchisi;

Itemul 5: Mergand calcai la varf de-a lungul unei linii
trasate pe sol;

Itemul 6: Stand pe piciorul preferat pe sol, ochii
deschisi;

Itemul 7: Stand pe piciorul preferat, pe barna de
echilibru, ochii deschisi;

Itemul 8: Stand calcai la varf pe barna de echilibru;

Itemul 9: Stand pe piciorul preferat, pe barna de
echilibru, ochii inchisi.

Subtestul 8: Forta

Activitatile din cadrul acestui subtest masoara forta
trunchiului §i a trenului superior si inferior. Subtestul de
fata detine un rol esential in procesul evaluarii deprinderilor
motrice, deoarece forta este o componentd importantd
a performantei motrice grosiere implicatd in activitatile
cotidiene.

Continutul subtestului 8

Itemul 1: Saritura in lungime de pe loc;

Itemul 2: Flotari complete/flotari de pe genunchi;

Itemul 3: Ridicari ale trunchiului din culcat dorsal,
genunchii indoiti;

Itemul 4: Stand cu spatele la perete, genunchii indoiti
la un unghi de 90°;

Itemul 5: Din culcat facial, bratele si picioarele
intinse, ridicarea simultana a capului, pieptului, bratelor si
picioarelor si mentinerea acestei pozitii.
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Prelucrarea statistica a rezultatelor

Prelucrarea statistica a rezultatelor cercetarii s-a realizat
prin intermediul urmatoarelor produse informatice:

a) BOT-2 ASSIST™, Scoring and Reporting System:
soft specific al bateriei de teste Bruininks-Oseretsky, Editia
a doua;

b) MINITAB versiunea 15.1 al companiei MINITAB
Inc, produs informatic destinat prelucrarii datelor statistice
ce caracterizeaza entitatile principale ale unui fenomen
supus analizei statistice, in vederea cunoasterii acestuia.

In analiza noastra au fost utilizate urmatoarele instru-
mente oferite de acest produs informatic:

- Indicatori statistici ai tendintei centrale (media
aritmetica, mediana, modul);

- Indicatori statistici ai Tmprastierii datelor (abaterea
standard, dispersia, valoarea maxima §i minima,
amplitudinea, coeficientul de variatie);

- Reprezentarea graficd a parametrilor masurati/
inregistrati sub forma de histograme de frecvente, pe care
s-a evidentiat curba Iui Gauss pentru a caracteriza distri-
butia datelor;

- Testul t - bilateral pentru testarea ipotezelor statistice
referitoare la existenta sau nu a diferentelor statistice intre
media aritmetica a varstei cronologice si a celei motrice
pentru parametrii masurati.

c) Produsul informatic EXCEL versiunea 2003, al
companiei Microsofft, utilizat pentru:

- Calculul indicelui Cohen de marime a efectului si
valoarea procentuald a diferentei dintre mediile rezultatelor
obtinute de elevi la cele doua testdri pentru parametrii
analizati.

- Calcule adiacente necesare (sume, diferenta mediilor,
calcul de procente, ordonari ale datelor, filtrari).

- Interpretarea statistica a rezultatelor obtinute de elevi
la testele considerate, pentru fiecare parametru analizat.

Rezultate
Rezultatele sunt redate in tabelul I si Figurile 3-8.
Tabelul |

Rezultatele obtinute de catre elevi in cadrul subtestelor de
forta si echilibru.

ECHILIBRU FORTA
Indicatori statistici Varsta Varsta Varsta Varsta
cronologicd motricd cronologica motricd
Media aritmetica 9.22 11.45 9.22 9.81
Mediana 9.42 9.58 9.42 9.08
Abaterea standard 1.21 5.06 1.21 2.90
Valoarea maxima 11.42 19.00 11.42 19.00
Valoarea minima 7.08 5.08 7.08 6.33
Amplitudinea 4.33 13.92 4.33 12.67
Coeficient variatie (%) 13.1% 442%  13.1% 29.6%
Diferenta mediilor 2.223 0.592
Marime efect (Cohen) 0.47 0.22
Testul t Dependent
teritic . 2.02 2.02
Grade fie libertate intre 39 39
grupuri -df
Testul t (Student)
t calculat 2.98 1.37
p 0.005 0.178
Discutii

In urma prelucrarii statistice a datelor rezultate in urma
testarii, se pot evidentia urmatoarele aspecte specifice celor
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doud componente abordate (echilibru si forta):

Varsta motrica medie pentru caracteristica echilibru
este de 11 ani si 5 luni. Virsta cronologica medie de 9 ani
si 3 luni este mai mica decat vdrsta motrica medie cu 2 ani
si 2 luni.

Abaterea standard si coeficientul de variatie caracteri-
zeaza lotul 1n raport cu varsta motrica ca avand o structura
neomogena. Indicele lui Cohen de marime a efectului
indica faptul ca diferentele intre cele doud varste sunt mici
spre medii. Varsta motrica medie este mai mare decat cea
cronologica.

Fig. 3 — Echilibru - Reprezentarea valorilor parametrilor
varstd motrica - varsta cronologica sub forma histogramelor de
frecventa.

Fig. 4 — Echilibru - Distributia individuala a valorilor .

Fig. 5 — Echilibru - Diferenta mediilor celor doua varste

Varsta motrica medie pentru caracteristica forta este
de 9 ani si 10 luni. Vdrsta cronologica medie de 9 ani si
3 luni este mai mica decat varsta motrica medie cu 7 luni.
Abaterea standard si coeficientul de variatie caracterizeaza
lotul in raport cu vdrsta motrica ca avand o structurd
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neomogend. Indicele lui Cohen de marime a efectului
indica faptul ca diferentele intre cele doua varste sunt mici
spre medii. Vdrsta motrica medie este mai mare decat cea
cronologica.

Fig. 6 — Forta - Distributia valorilor parametrilor varsta motrica
- varsta cronologica sub forma histogramelor de frecventa.

Fig. 7 — Forta - Distributia individuala a valorilor.

Fig. 8 — Forta - Diferenta mediilor celor doud varste.

Concluzii

in urma testarilor realizate la nivelul intregului lot
de elevi, In scopul verificarii existentei unor diferente
statistice intre media aritmetica a varstei cronologice si cea
a varstei motrice, vizdnd parametrii forta si echilibru, se
constata urmatoarele patru aspecte principale:

1. La nivelul caracteristicii echilibru, verificarea ipo-
tezei statistice efectuata cu testul t dependent evidentiaza o
diferenta intre medii semnificativa statistic, P=0.005 fiind
mai mic decat 0,05. Se respinge ipoteza de nul si se accepta
ipoteza alternativa.

2. La nivelul caracteristicii for¢d, verificarea ipotezei

statistice efectuata cu testul t dependent, evidentiaza o
diferenta intre medii nesemnificativa statistic, p=0.178
fiind mai mare decat 0,05. Se accepta ipoteza de nul si se
respinge ipoteza alternativa.

3. Rezultat al raportului specific intre factorul psihic
si cel motric, psihomotricitatea reprezintd o componenta
psihocomportamentald de bazi, cu influente deosebite
in cadrul dezvoltarii ontogenetice a individului. De o
importantd majora pentru domeniul educatiei fizice §i nu
numai, psihomotricitatea ofera copilului, printr-o abordare
sistematica i corectd a componentelor sale particulare,
cadrul favorabil adaptarii eficiente a acestuia la exigentele
mediului scolar si social.

4. Utilizarea, in premiera in Romania, a bateriei de
teste Bruininks-Oseretsky, Editia a doua, in cadrul unei
cercetdri experimentale, reprezinta, in afara unui demers
original, si o oportunitate majora de obtinere a unor date
valoroase referitoare la o serie de caracteristici psihomotrice
ale elevilor din ciclul primar. Aceste informatii, analizate,
interpretate si prezentate sub forma unor rapoarte scrise,
emise prin intermediul soft-ului specific bateriei de teste,
se pot dovedi de o mare insemnatate pentru profesorul de
educatie fizica si pentru celelalte persoane implicate, in
mod direct sau indirect, la nivelul procesului instructiv-
educativ, constituind parti componente indispensabile
oricarei strategii educationale bazate pe competentda si
profesionalism.

Conflicte de interese
Nu exista conflicte de interese.

Precizari
Lucrarea valorifica partial rezultate din teza de doctorat a
primului autor.
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Antrenamentul in zona de toleranta la lactat
in jocul de fotbal imbunatateste performanta
Lactate tolerance training in football increases performance
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Rezumat

Premize. Jocul de fotbal este un sport mixt din punctul de vedere al participarii sistemelor energetice la sustinerea efortului.
Lactacidemia medie specifica jocului de fotbal este cuprinsa intre valorile de 8-12 mmol/l. O valoare a concentratiei lactatului
sangvin mai mare de 6 mmol/l, infuenteaza capacitatea de efort.

Obiective. Cercetarea de fata doreste sa aduca argumente in favoarea antrenamentului in zona de toleranta la lactat, avand
ca rezultat cresterea capacitatii anaerobe de efort.

Metode. Experimentul a avut o durata de 8 saptamani, cu un numar de 22 de subiecti, jucatori de fotbal juniori, in varstd de
17-18 ani. Subiectii au fost impartiti in doua loturi, de experimental si de control, fiecare cu 11 jucatori. Subiectii ambelor loturi
au fost supusi unui test initial i unui test final de efort, structurat astfel incat sa se apropie de un efort specific jocului de fot-
bal, adica un efort de intensitate mare alternat cu pauze active de refacere. Experimentul s-a desfasurat pe parcursul a 8 cicluri
saptamanale, din care primul si ultimul erau destinate evaluarii initiale, respectiv finale, ciclurile 2-7 fiind afectate pregatirii
(5 antrenamente + 1 joc). Antrenamentul subiectilor celor doud loturi s-a desfasurat simultan, fiind identic, cu exceptia zilei
de marti cand subiectii lotului experimental au fost supusi unui set de mijloace (eforturi) cu caracter anaerob lactacid de apro-
ximativ 30-40 minute.

Rezultate. Analiza si interpretarea rezultatelor a evidentiat o crestere semnificativa a performantei la subiectii lotului ex-
perimental, carora li s-a aplicat setul de mijloace (eforturi) anaerob lactacide, pe fondul unei lactacidemii care nu prezinta
diferente semnificative intre subiectii celor doua loturi.

Concluzii. Antrenamentul in zona de toleranta la lactat a imbunatatit performanta, implicit capacitatea de a tolera nivelul
crescut al lactatului sangvin. Un jucator care tolereaza concentratiile crescute ale lactatului sangvin, realizeaza performante
mai bune.

Cuvinte cheie: lactat sangvin, zona de toleranta la lactat, capacitate de efort, fotbal.

Abstract

Background. The football game is a mixed sport in terms of the energy systems’ contribution to supporting exercise. Me-
dium lactacidemia specific to football game varies between 8 and 12 mmol/l. A value of the blood lactate concentration above
6 mmol/l influences the exercise capacity.

Aims. This research wishes to argue in favor of the lactate tolerance training resulting in increased anaerobic exercise
capacity.

Methods. The experiments lasted 8 weeks and have been performed with the participation of a number of 22 junior foot-
ball players between the ages of 17 and 18. The 22 subjects were divided equally into two groups, the experiment group and
the control group. The subjects of both groups were examined during an initial and a final test, both structured in a way that
would simulate a football game specific effort, meaning a high-intensity exercise alternated with active recovery breaks. The
experiment consisted of 8 weekly cycles, the first and last being dedicated to the initial and final test respectively, meanwhile
cycles 2 to 7 consisted of actual exercise (5 trainings + 1 game). The training of both groups developed simultaneously and
was identical, except for Tuesday, when the subjects of the experiment group performed a 30-40 minute set of lactic-anaerobic
exercises.

Results. The analysis and interpretation of the results revealed a spectacular increase in performance for the subjects of the
experiment group, who performed lactic-anaerobic exercises, amid a lactacidemia with no significant differences between the
subjects of the two groups.

Conclusions. Lactate tolerance training enhanced performance and the capacity to tolerate increased blood lactate levels. A
player who tolerates increased blood lactate levels performs better.

Keywords: blood lactate, lactate tolerance training, exercise capacity, football game.
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Introducere

Energia necesara sustinerii uni efort fizic este eliberata
prin trei sisteme energetice, respectiv anaerob alactacid
(ATP-CP), anaerob lactacid (glicolizd) si aerob (sistem
oxidativ) In functie de intensitatea si durata efortului (Mano,
1994; Rochongor si Monod, 2009; Wilmore si Costill,
2006). Sunt sporturi care apeleaza la un singur sistem
energetic si alte sporturi al caror efort fizic este sustinut
prin participarea a doud sau trei sisteme energetice.

Din punct de vedere energetic, jocul de fotbal se
prezinta ca un sport mixt (Cojocaru, 2006), acrob-anaerob,
toate sistemele energetice fiind implicate in sustinerea
efortului specific (Tabelul I).

Tabelul |
Sistemele energetice implicate 1n sustinerea efortului
in jocul de fotbal (Radulescu, 2007).

ATP /CP AL 02
15% 15% 70%

Sistem energetic
Participare

Mai mult, cercetdrile s-au extins asupra sistemelor
energetice raportate la postul/pozitia jucatorului de fotbal,
stiindu-se faptul cd lungimea segmentelor de efort si
volumul total al deplasarii in cursul unui joc de fotbal,
variaza de la un post la altul (Tabelul IT).

Tabelul 11

Procentul de participare a sistemelor energetice
la sustinerea efortului in jocul de fotbal
raportat la pozitia din teren (Hancas, 2011c¢).

Postul in teren ATP/CP AL 02
Portar 100%
Fundas lateral 20% 20% 60%
Fundas central 30% 20% 50%
Mijlocas 10% 20% 70%
Atacant 30% 10% 60%

Fiind un sport care apeleaza la cele trei sisteme de
producere a energiei, respectiv anaerob alactacid, anaerob
lactacid si aerob (Dragan, 2002), antrenamentul jocului
de fotbal, la randul sdu, trebuie astfel dirijat incat sa le
pregateasca pe toate trei, respectiv pregatirea sa fie dirijata
in toate zonele de efort fizic, s se evite oboseala si sa asigure
supracompensarea lor (Tabelul III) (Mate-Teodorescu,
2001). Trebuie sa precizdm ca aceste procente de participare
a sistemelor energetice sunt orientative, raporturile putandu-
se modifica in functie de modul de angajare la efort a
jucatorilor sau in functie de ritmul desfasurarii actiunilor de
atac si aparare.

Desi cercetarile fiziologice demonstreaza participarea
celor trei sisteme energetice la sustinerea efortului in jocul
de fotbal, multi antrenori preferd sa evite in antrenament
efortul in zona anaerob lactacida, motivand ca acumuldrile

in aceasta zona de efort pot fi realizate prin efortul specific
(Tocitu, 2007). Este un punct de vedere, dar este necesar
de subliniat faptul ca antrenamentul specific nu produce
cantitati la fel de mari de lactat, cum este cazul efortului
in zona de toleranta la lactat, ale carei valori se situecaza la
concentratii de peste 12 mmol/l (Pradet, 2000; Hargreaves
si Spriet, 20006), fiind zona de efort cu concentratia cea mai
mare de lactat sangvin, comparativ cu celelate (Tabelul III).

Intensitatea efortului in zona anaerob lactacida (toleranta
la lactat) este foarte mare, aproximativ 2-3 x Puterea
Maxima Aerobd (Cordun, 2009), iar durata efortului intre
15-120 secunde, cu maxim de eficientd intre secundele 45
s1 60. Deci putem afirma ca glicoliza permite ca organismul
sd se adapteze unor situatii care implica o crestere mare
intr-un timp cat mai scurt al consumului energetic, datorita
vitezei de resinteza a ATP prin glicogenoliza, care este mai
rapida decat fosforilarea oxidativa (sistem aerob), putand
fi activata in cateva secunde (Brooks s.c., 1996; Spriet
s.c., 2000). Lacour et al. (1990) au demonstrat existenta
unei puternice relatii intre lactacidemie si performanta in
cursa de 400 m, cu cat lactacidemia este mai mare cu atat
numarul de molecule de ATP sintetizate este mai mare si
implicit efortul fizic efectuat mai intens.

Lactacidemia in jocul de fotbal prezinta valori medii
de 8-12 mmol/l (Radulescu, 2007), dar in timpul jocului,
dinamica fazelor de atac si aparare pot obliga pe fotbalist
sa efectueze eforturi maximale pe o duratd mai mare de 30
secunde, ceea ce implica concentratii foarte mari de lactat,
situate peste media jocului.

Plecand de la premiza, dovedita stiintific, ca subiectul
care tolereazd mai bine acidifierca celulei musculare
performeaza mai bine (Bompa si Carrera, 2006), iar con-
centratiile mai mari de 6 mmol/l influenteaza capacitatea
de efort, este normal sa ridicim un semn de intrebare la
acest mod de abordare a pregatirii jucatorului de fotbal,
respectiv fara efort in zona de toleranta la lactat. Pregatind
sportivul sa tolereze lactacidemiile ridicate, memoria meta-
bolicd a muschiului va ajuta jucatorul de fotbal sa faca
fata eforturilor maximale, repetate, inclusiv finalurilor de
repriza si joc (Hancas, 2011b).

Obiective

Cercetarea experimentala doreste sa aduca argumente
pro in favoarea utilizarii mijloacelor fizice specifice zonei
de toleranta la lactat, in antrenamentul jocului de fotbal.

Ipoteza

Antrenamentul in zona anaerob lactacidd de efort,
ca urmare a nivelului ridicat al concentratiei lactatului
sangvin din jocul de fotbal, poate contribui la optimizarea
capacitatii de efort In jocul de fotbal.

Tabelul 111
Sistemele energetice si zonele de efort (Hancas, 2011a).

Sistem energetic Zona Tipul de antrenament  Intensitatea efortului

Durata unei repetari Numar de repetari Durata pauzei Mmoli/l de lactat

ATP - CP 1 Anaerob alactacid maximald 2- 8 sec 6-12 2-3 min 1- 2 mmol/l
Glicoliza 2 Toleranta la lactat 200 % PMA 20-90 sec 4-10 4-6 min 12-20 mmol/l

3 VO, max 100% PAM 4-6 min 3-5 2-3 min 6-12 mmol/l
Sistem acrob 4 Prag anaerob 70 -85 % PAM 3-7 mir} 4-8 3-5min 3-6 mmol/l

5 Prag acrob 60— 70 % PAM > 10 min 1-6 2-3 min 2-3 mmol/I

6 Compensare aeroba <40% PAM > 10 min 1-4 — 2 mmol/l
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Material si metode

Protocolul de cercetare

Pentru a avea rezultate care sa ne permita formularea
unor concluzii obiective, s-a Incercat asigurarea unei
desfasurari a experimentului in care sa fie eliminate acele
variabile care ar putea influenta rezultatele la testarea
initiala si finala.

Pentru inceput am stabilit protocolul de testare, format
din testul de efort fizic standard la care vor fi supusi subiectii
celor doua grupe, mediul de testare, pregatirea subiectului,
aparatura §i materiale, planificarea testelor, procedura de
misurare si inregistrare a rezultatelor. in continuare voi
trece 1n detaliu protocolul de evaluare:

a) Testul de efort fizic incearca sa se apropie de un
efort specific jocului de fotbal, adica un efort de intensitate
mare alternat cu pauze active de refacere si se deruleaza in
modul urmator:

- Segmentul 1 de efort: efort maximal 20 secunde,
tip naveta, intre douad jaloane dispuse la distanta de 20 de
metri.

- Pauza activa 40 secunde, constand in alergare usoara,
mers si exercitii de respiratie.

- Segmentul 2 de efort: efort maximal 20 secunde,
tip naveta, intre doua jaloane dispuse la distanta de 20 de
metri.

- Pauza activa 40 secunde, constand in alergare usoara,
mers si exercitii de respiratie.

- Segmentul 3 de efort: efort maximal 20 secunde,
tip naveta, intre doua jaloane dispuse la distanta de 20 de
metri.

b) Masuratori:

- Performanta pe segmente (S) de efort si performanta
totala (PT)

- Nivelul lactatului sangvin (L). Concentrafia lacta-
tului sangvin a fost masurata cu aparatul portabil de
provenienta japoneza PRO-LACTATE, timpul necesar
obtinerii rezultatului fiind de aproximativ un minut de la
recoltarea probei sangvine din pulpa degetului ardtator de
la mana dreapta. Nivelul lactatului sanguin a fost stabilit
dupa aproximativ un minut de la incheierea efortului (timp
necesar pregatirii subiectului)

- Frecventa cardiaca la inceputul si finalul fiecarui
segment de efort (FC)

- Frecventa cardiaca la finalul efortului (FC/F)

- Frecventa cardiaca post efort, minutul 3 (FC/3)

Mediul de testare:

- Locul - sala de sport

- Ora-11,00-12,00

- Conditii climatice - temperatura 18-21°C

Suprafata pe care se desfagoara testul - sintetica

Echipamentul subiectilor - tricou maneca scurta, sort,
jambiere, pantofi sport indoor.

Pregatirea subiectilor:

- Program de antrenament comun pentru tofi subiectii
pana in momentul testarii initiale

- Testarea capacitatii acrobe de efort a fiecarui subiect,
prin efectuarea testului VAM — EVAL, masurand viteza
maxima aerobd (VAM) a subiectilor, inainte si dupa
desfasurarea experimentului de cercetare

- Prezentarea testului de efort: demonstratie, explicatie,
dialog, executii preliminare

- Familiarizarea subiectilor cu aparatura, materialele si
modul de utilizare a acestora

- Constientizarea subiectilor asupra a ceea ce urmeaza
sd sec masoare: lactat sangvin, performantd, frecventd
cardiaca

- Activitatea in ziua testarii: desteptarea la 7,30 (8-9 ore
de somn), micul dejun 8,15-8,45 (paine, sunca, cascaval,
miere, ceai), odihna: 8,45-10,30, pregdtirea pentru test:
10,30-11,00

Incilzire standard dirijata - 20 minute

Aparatura si materialele necesare:

- Aparatul Pro—Lactate, pentrumasurarea concentratiei
lactatului sangvin

- Puls-tester, necesar inregistrarii frecventei cardiace

- Cronometru, pentru masurarea duratei segmentelor
de efort si a pauzelor

- Ruleta cu ajutorul céreia se masoara distanta seg-
mentului de efort si a performantei obtinute de subiecti

- Fluier pentru semnalul de start si de oprire

- Benzi adezive cu care se vor marca startul si oprirea

- Planificarea testelor:

Stabilirea datelor in care se va testa capacitatea acroba
(testul VAM — EVAL)

- Stabilirea datelor testarii initiale si finale pentru toti
subiectii

Subiectii

Subiectii au fost 22 fotbalisti de 17-18 ani, cu o expe-
rienta sportiva de 7-8 ani, respectiv grupa de performanta
a Clubului Sportiv Scolar Blaj. Formarea celor doua
esantioane de subiecti, lotul experimental, respectiv lotul
de control, s-a facut dupa testarea initiald, in ideea de a
avea doud loturi foarte omogene (nivelul concentratiei
lactatului sangvin, performanta, VAM), inaintea aplicarii
programelor diferite de antrenament.

Antrenamentul si evaluarea celor doua loturi (testarea
initiald si finald) s-au desfagurat in perioada 2 martie-26
aprilie 2009, pe baza sportiva a CSS din orasul Blaj.

Metode si mijloace de antrenament

Dupa testarea initiala aplicatd in primul ciclu sapta-
manal, in ciclurile 2-7, subiectii celor doua loturi s-au
antrenat impreuna in desfasuratorul: 5 antrenamente
(luni, marti, miercuri, joi, vineri) — joc (sdmbata) — liber
(duminica).

Mijloacele de antrenament au fost identice, cu exceptia
zilei de marti, cand grupei experiment i s-a aplicat dupa
incélzire §i prima parte a antrenamentului, un set de
exercitii anaerob lactacide de aproximativ 30 de minute,
folosind metoda repetarilor (Tabelul IV). Aceste exercitii
au constat in eforturi maximale de 30-60 secunde, cu si
fara minge, numarul de repetdri/antrenament fiind de 4-6,
cu pauze pasive de minimum 4 minute intre repetari. In
acest timp subiectii lotului de control au efectuat un efort
aerob de 30 de minute, la o frecventa cardiaca de 150-160
b/min (antrenament de mentinere).

Prelucrarea statistica a datelor

Interpretarea statistica a datelor s-a facut cu testele
Student si Anova.
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Tabelul IV
Mijloacele anaerob lactacide aplicate subiectilor grupei experiment.
Saptamana Obiectiv Mijloace Nr. . Duraté.l CaracFerUI
repetdri  pauzei  pauzei
02-08.03.2009 Evaluare Testarea initiala 1x
Cresterea tolerantei ~ Alergare cu intensitate maximald 30 de sec. sub forma de naveta, pe s .
09-15.03.2009 la lactat distanta de 20 m. 4x 4 Pasiv
16-22.03.2009 Cresterea tolerantei Alergare cu intensitate maximala 30 de sec. sub forma de naveta, pe 6x & Pasiv
la lactat distanta de 20 m.
23.29.03.2009 Cresterea tolerantei Alergare cu intensitate maximala 45 de sec. sub forma de naveta, pe 5x & Pasiv
la lactat ~ distanta de 20 m. ) o
30.03-05.04.2009 Cresterea tolerantei  Joc sub presiune 1 x 1, cu portari, pe teren de 12 x 8 metri, timp de 6x & Pasiv
la lactat 45 sec
Cresterea tolerantei ~ Alergare cu intensitate maximald 50 de sec. sub forma de naveta, pe s .
06-12.04.2009 la lactat distanta de 20 m. ox 4 Pasiv
Cresterea tolerantei ~ Alergare cu intensitate maximala 60 de sec. sub forma de naveta, pe , .
13-19.04.2009 la lactat distanta de 20 m. ox 3 Pasiv
20-16.04.2009 Evaluare Testarea finala 1x
Tabelul V
Rezultate testare initiala si finala cu interpretarea statistica (Testul Student).
Lo- Lactat S1 S2 S3 PT VAM FC/F FC/3
tl mmoli/l  p metri p metri p metri p metri p km/h p b/min p b/min p
TI _TF TI _TF T _TF T _TF T TF T _TF TI TF TI TF
E |13,9 15,5 0,16(97,7 98,1 0,34|89,1 93,6 0,00| 85 90,5 0,00(271,8 282,2 0,00(12,5 12,6 0,17 194 189,82 0,09 (132,09 125,36 0,01
C [13,8 13,5 0,69]96,8 96,3 0,34/87,2 89,1 0,10| 85 85,9 0,17269,5 271,3 0,10{12,6 12,6 0,34|189,91 192,09 0,34]137,73 130,64 0,05
Tabelul VI
Interpretarea statistica: lot experiment/lot control (testul Anova) testare finala.
Lotul Lactat S1 S2 S3 PT VAM FC/F FC/3
mmol/l metri metri metri metri Km/h b/min b/min
E 15,5 98,1 93,6 90,5 282,1 12,6 189,82 125,36
C 13,5 96,3 89,1 85,9 271,3 12,5 192,09 130,64
p p=0,10 p=0,16 _ p=0,00  p=0,00 p=0,00 p=0,39 p=0,36 p=0,25

Rezultate

Rezultatele obtinute la testarea initiala (TI), in ciclul
1 saptamanal si cele din ciclul 8 (TF) au fost urmatoarele
(Tabelul V si VI, inclusiv interpretarea statistica).

Discutii

Analizand rezultatele subiectilor celor doud loturi
la testarea initiala, observam ca nu exista diferente
semnificative intre medii, grupele fiind, din acest punct de
vedere, relativ similare.

Folosind interpretarea matematico-statistica (testul
Student, testul Anova), pentru a avea o imagine obiectiva
asupra diferentelor exietente intre rezultatele initiale si
finale, atat in cadrul aceluiasi lot, cat si Intre loturi, ajungem
la urmatoarele interpretari:

- Nivelul concentratiei lactatului sangvin nu difera
semnificativ la cele doua testari in cadrul aceluiasi lot si
intre loturi;

- Performanta dupd primul segment de alergare nu
difera semnificativ la cele doua testari in cadrul aceluiagi
lot si Intre loturi;

- Performanta dupa al doilea segment de alergare difera
semnificativ la cele doua testari la lotul experimental,;

- Performanta dupa al doilea segment de alergare nu
difera semnificativ la cele doua testari la lotul de control;

- Performanta dupa al doilea segment de alergare
nu difera semnificativ la testarea initiald intre lotul
experimental si lotul de control;

- Performanta dupa al doilea segment de alergare
difera semnificativ 1a testarea finala intre lotul experimental
si lotul de control;

- Performanta dupa al treilea segment de alergare difera
semnificativ la cele doua testari la lotul experimental;

- Performanta dupa al treilea segment de alergare nu
difera semnificativ la cele doua testari la lotul de control;

- Performanta dupa al treilea segment de alergare
nu difera semnificativ la testarea initialda intre lotul
experimental si lotul de control;

- Performanta dupa al treilea segment de alergare
diferd semnificativ la testarea finala intre lotul experimental
si lotul de control;

- Performanta totala (PT) difera semnificativ la cele
doua testari la lotul experimental;

- Performanta totalda nu difera semnificativ la cele
doua testari la lotul de control;

- Performanta totala nu diferd semnificativ la testarea
initiald intre lotul experimental si lotul de control;

- Performanta totald difera semnificativ la testarea
finald intre lotul experimental si lotul de control;

- VAM si frecventa cardiaca la finalul efortului (FC/F)
si post efort (FC/3, minutul 2,45-3) la cele doua loturi au
avut evolutii aproximativ similare, ceea ce arata cresterea
capacitatii de efort pentru ambele loturi in aceeasi proportie.
Aceste doua variabile au fost controlate cu scopul de a avea o
imagine a modului cum ar putea influenta capacitatea acroba
de efort metabolizarea acidului lactic. Deoarece nu exista
diferente semnificative intre rezultatele obtinute, am putea
concluziona ca nu exista diferente semnificative intre modul
de influentd a mecanismelor aerobe asupra metabolismului
lactatului sangvin in evolutia celor doud loturi.

Revenind la relatia nivelului lactatului sangvin la
finalul efortului si performanta totalda si pe segmente
de efort, observam ca nu existd diferente semnificative
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intre testari la lotul de control, In schimb situatia este
diametral opusa la lotul experimental, unde performanta a
crescut semnificativ la testarea finala, pe segmentele 2 si
3 de efort, implicit la performanta totald, pe fondul unei
lactacidemii care nu difera semnificativ, fata de testarea
initiald si testarea finald a lotului de control. Se remarca
deci diferente nesemnificative intre mediile aritmetice
ale concentratiei lactatului sangvin la testarile initiale
si finale ale loturilor experimental si de control, chiar o
usoara crestere la testarea finala la lotul experimental, dar
diferente semnificative la performanta pe segmentele 2 si 3
de efort si performanta totala.

Cresterea semnificativa a performantei la testarea finala,
pe segmentele 2 si 3 si implicit a performantei totale, in
dreptul subiectilor lotului experiment, in raport cu testarea
initiald, precum si cu rezultatele testarii finale ale subiectilor
lotului de control, este efectul aplicarii mijloacelor anaerob
lactacide din programul de antrenament al subiectilor gru-
pei experiment. Aceste performante au fost obtinute pe
fondul unei lactacidemii ridicate, de 15,5 mmol/l, specifica
zonei de toleranta la lactat (12-20 mmol/I) si care nu difera
semnificativ comparativ cu valoarea de 13,5 mmol/l,
inregistrata de subiectii grupei de control.

O performantd finald mai bund a subiectilor grupei
experiment, pe fondul unei lactacidemii care nu difera
semnificativ intre valorile obtinute de subiectii celor doua
loturi de cercetare, indica o mai buna tolerare a aciditatii,
rezultat al efortului prelungit de intensitate inaltd, in dreptul
acelora care au urmat un program de mijloace anaerob
lactacide pe parcursul a 6 cicluri saptamanale, mai precis,
un antrenament pe saptamana. Subiectii lotului de control
au fost privati de acest gen de mijloace, fiind substituite cu
un program de exercitii aerobe de mentinere a capacitatii
de efort, mai precis un efort de o intensitate la nivelul unei
frecvente cardiace de 150-160 b/min.

Concluzii

1. Folosirea mijloacelor anaerob lactacide in antre-
namentul jocului de fotbal a imbunatatit performanta,
implicit capacitatea de a tolera nivelul crescut al lactatului
sangvin. Un jucator care tolereaza concentratiile crescute
ale lactatului sangvin, performeaza mai bine.

2. Efortul la care au fost supusi subiectii a fost un efort
intermitent, specific jocului de fotbal, subiectii lotului
experimental Tmbunatatindu-si performanta pe segmentele
2 si 3 de efort, deci pe fond de oboseald, ca urmare a
antrenamentului in zona de efort a tolerantei la lactat.

3. Ipoteza este confirmata prin rezultatele cercetarii,
pe parcursul caruia subiectii lotului experimental si-au
imbunatatit semnificativ performantele la testul de efort
maximal, in urma aplicdrii unui program de exercitii
anaerobe lactacide (un antrenament pe sdptamana),
comparativ cu subiectii lotului de control ale caror
performante obtinute la testul de efort fizic, nu difera
semnificativ intre testarea initiala si testarea finala.

4. Antrenamentul jucadtorului de fotbal - seniori
si juniori de peste 15 ani - in zona de tolerantd la lactat
este o necesitate, care va imbunatati capacitatea de efort,
influentand astfel exprimarea fizicd in teren a jucatorilor
in momentele de efort prelungit, repetat si pe final de
reprize.

Propuneri metodologice privind antrenamentul
in zona de efort a tolerantei la lactat

a) Caracteristicile efortului:

- Intensitatea efortului: maximald sau chiar supra-
maximald, in cazul in care se vizeaza puterea sistemului
energetic; mai scazutd atunci cand obiectivul este
capacitatea: 85-95 %.

- Durata efortului: intre 20-90 secunde pentru putere;
se extinde 120-150 secunde pentru capacitate.

- Numarul de repetari: 4-8; elementul de baza in
stabilirea numarului optim de repetari il reprezinta menti-
nerea nealteratd a intensitatii efortului/repetare; orice sca-
dere semnificativa a intensitatii efortului impune oprirea
antrenamentului.

- Durata refacerii: intre 2-8 minute; obiectivul exer-
citiului va influenta durata pauzei; cdnd se urmareste
cresterea tolerantei la efectele acidului lactic, pauzele
sunt ceva mai mici, In comparatie cu o pauza mai mare,
cand obiectivul antrenamentului il reprezinta ameliorarea
capacitatii sistemului anaerob lactacid.

- Natura refacerii: partial activa (de preferinta mers,
streching, alergare de intensitate scdzutd), pentru a nu se
favoriza aportul de oxigen la nivel muscular si a obignui
sportivul sa lucreze in conditii de acidoza. Pauza devine
ceva mai activa in cazul eforturilor cu o duratd mai mare
de 90 secunde.

- Concentratrafia lactatului sanguin: 12-20 mmol/l.

b) Metode de antrenament: metoda efortului inter-
mitent;

¢) Mijloace de antrenament. nespecifice si specifice
fotbalului;

d) Numarul de antrenamente pe saptamana.

- Propun doua antrenamente pe saptamana in perioada
de pregatire generala si doar un singur antrenament al zonei
de toleranti la lactat in perioada competitionala. In ciclul
saptamanal cu doua jocuri oficiale, antrenamentul acestei
zone de efort trebuie exclus.

e) Recomandari metodice privind efortul in zona de
efort anaerob lactacida:

- Lectia de antrenament care vizeaza efort fizic in
zona de toleranta la lactat se va incheia cu un program de
exercitii acrobe de aproximativ 10-15 minute (alergare la o
frecventa cardiaca de 130-140 b/min, streching).

- Antrenamentul in zona de efort a tolerantei la lactat
va fi urmat de un antrenament cu caracter aerob.

- Antrenamentul care vizeaza efortul in zona anaerob
lactacid se va desfasura cu minimum 72 de ore inaintea
jocului oficial.

- Antrenamentul care vizeaza efortul in zona anaerob
lactacida sa nu se desfasoare in primele 48 de ore dupa
terminarea jocului oficial.

- Antrenamentul zonei de efort a tolerantei la lactat
sa nu se efectueze in ciclul saptamanal cu doud jocuri
oficiale.

- Nuse vor cupla in acelasi antrenament zonele de efort
ale tolerantei la lactat si ale consumului maxim de oxigen,
din cauza faptului cd ambele genereaza mari cantitati de
lactat.
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The effects of exercise on rat sciatic nerve regeneration
Efectele efortului asupra regenerarii nervului sciatic la sobolan

Anne-Marie Constantin, Cezar Login, Cosmina Bondor, Simona Tache, Remus Moldovan
“luliv Hatieganu” University of Medicine and Pharmacy Cluj-Napoca

Abstract

Background. The favorable effect on in vitro cellular growth and development, produced by the reactive species of oxygen
and nitrogen and the beneficial antioxidant effect of moderate exercise could stimulate the peripheral nerve regeneration and
could have neuroprotective action.

Aims. We intended to study the exercise influence on early phase of neuromotoric functional recovery by measuring the
sciatic functional index (SFI) in rats with peripheral nerve lesions.

Methods. The sciatic nerve was acutely injured by crush lesion in Wistar rats, white, male. The control group (n=10) was
sedentary; the exercise group (n=10) was subjected to 14 days of swimming exercise training, starting with the 14" day after
surgery.

Results. During the early phase of the recovery period, exercise training enhanced functional recovery. The SFI was signifi-
cantly better in the trained group than in the control group.

Conclusions. 1) Exercise training enhances the return of motoric function in the early phase of recovery from peripheral
nerve lesion. 2) The beneficial effects of 14 days of swimming training after crush could persist in the late phase of peripheral
nerve recovery. 3) The exercise represents a kinetotherapeutic intervention which must be applied from the early phase of pe-
ripheral nerve regeneration, together with other therapeutic interventions.

Keywords: exercise, sciatic nerve, regeneration.

Rezumat

Premize. Efectul favorabil asupra cresterii si dezvoltarii celulare in vitro produs de speciile reactive de oxigen si azot si
efectul antioxidant benefic al efortului fizic moderat ar putea stimula regenerarea nervilor periferici lezati si ar putea avea
actiune neuroprotectoare.

Obiective. Ne-am propus sa studiem influenta efortului fizic asupra perioadei initiale a recuperarii functionale neuromo-
torii, prin masurarea indicelui sciatic functional (ISF) la sobolani cu leziuni ale nervului periferic.

Metode. Nervul sciatic a fost lezat acut prin zdrobire la sobolani Wistar albi, masculi. Lotul martor (n=10) a reprezentat
lotul de control, sedentar; lotul antrenat (n=10) a fost supus unui efort de Tnot timp de 14 zile, incepand din ziua a 14-a post-
operator.

Rezultate. La debutul perioadei de recuperare, antrenamentul fizic imbunatateste recuperarea functionala. ISF a fost sem-
nificativ mai bun la lotul antrenat decét la lotul martor.

Concluzii. 1) Antrenamentul imbunatateste functia motorie la debutul recuperarii unei leziuni nervoase periferice. 2) Efect-
ele benefice ale antrenamentului prin inot timp de 14 zile, dupa lezarea prin zdrobire, pot persista si in faza finala a recuperarii
nervoase periferice. 3) Efortul fizic este o interventie kinetoterapeutica care trebuie aplicatd din perioada initiald a regenerarii
nervoase periferice, impreuna cu alte interventii terapeutice.

Cuvinte cheie: efort, nerv sciatic, regenerare.

Introduction

Axonotmesis, as a result of peripheral nerve crush
injury, causes severe sensorimotor impairments and
functional disabilities (van Meeteren et al, 1997). The
proximal segment of the axon degenerates close to the
wound for only one or a few internodal segments (retrograde
or traumatic degeneration), but it maintains its continuity
with the trophic center in cell body and regenerate after
that. The distal segment separated from the nerve cell body,
suffer an anterograde or Wallerian degeneration. In the
nerve segment distal to the injury the axon and the myelin,
but not the connective tissue, degenerate completely and

are removed by macrophages. The disrupted blood-nerve
barrier allows the influx of monocyte-derived macrophages
from blood vessels. The process of myelin removal is
usually completed within 2 weeks (Ross, Pawlina, 2011).
Growth starts as soon as debris is removed by
macrophages. Macrophages produce cytokines which
stimulate Schwann cells to secrete neurotrophins. Schwann
cells proliferate within the connective tissue sleeve,
giving rise to cellular bands that serve as guides for the
sprouting axons formed during the reparative phase. A
sprout associated with a cellular band will grow along the
band at a rate of about 3 mm/day (Mescher, 2010; Ross,
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Pawlina, 2011). Although many new sprouts do not make
a contact with cellular bands and degenerate, their large
number increases the probability of re-establishing sensory
and motor connections.

The time is also important. A short-term denervation
did not affect the collateral sprouts regeneration, but more
prolonged denervation profoundly reduced collateral sprouts
regenerated in the distal nerve stump (Kou et al., 2011).

Regeneration is functionally efficient only when the
fibers and the columns of Schwann cells are directed to the
correct place. In an injured mixed nerve, if regenerating
sensory fibers grow into columns connected to motor end-
plates that were occupied by motor fibers, the function of
the muscle will not be re-established.

The oxidative stress in nerve injury

Oxidative stress (OS) and large amounts of nitric oxide
(NO) are implicated in the pathophysiology of neuronal
injury and neurodegenerative disease (Wei et al., 2011).
NO is produced by NO synthase (NOS). Inducible NOS
(NOS 1) can be expressed in many cell types in response
to lipopolysaccharide, cytokines, or other agents. Neuronal
NOS (nNOS, NOS 1) is constitutively expressed in
central and peripheral neurons and some other cell types
(Forstermann & Sessa, 2011). NO signalling results in
both neurotoxic and neuroprotective effects in central
and peripheral nervous system neurons, respectively,
after nerve lesioning (Shin et al., 2005). NO-cGMP
signalling pathway through nNOS activation is involved
in neuroregeneration after nerve lesioning (Koriyama et
al., 2009). The peripheral nerve suture and/or treatment of
NOS inhibitors can maintain the homeostasis of oxidative
stress-related biomarkers, especially nNOS in neuronal
cell bodies. These actions may thus facilitate the axonal
regeneration (Wang et al., 2009).

Antioxidative stress responses are crucial for the
survival of nerve-injured motor neurons. The two major
redox systems, glutathione/glutathione reductase (GSH/
GSHr) and thioredoxin-1/thioredoxin-1 reductase (TRX1/
TRXrl), are simultaneously activated in injured neurons,
and likely provide protection of injured neurons against OS
(Hama et al., 2010).

In an experimental sciatic nerve injury group rats,
compared to control group, were observed significant
increases in OS markers (such as malondialdehyde (MDA)
and advanced oxidation protein products (AOPP)) and
antioxidants (such as glutathione peroxidase (GPx),
superoxide dismutase (SOD)) (Varija et al., 2009).

Aims

The exercise has a paradox effect: the intense exercise
produce oxidative stress, but moderate intensities of
exercise exerts favorable antioxidant actions through
various mechanisms (Tache, 2000).

We intended to study the exercise influence on early
phase of neuromotoric functional recovery by measuring
the sciatic functional index (SFI) in rats with peripheral
nerve lesions.

Material and methods

The study is longitudinal prospective of experimental
type, performed on animals.

The research was conducted at the Department of
Physiology and Pharmacy “Iuliu Hatieganu”, Cluj-Napoca,
in the Laboratory of Experimental Physiology, on two
groups (n = 10 animals/group) of Wistar rats, male, aged
16 weeks, with the average weight of 200-300 g.

Animals were maitained in adequate standard
conditions, water and food ad libitum. The ethics condition
were respected.

a) Groups

- control group — with sciatic nerve crush lesion
on posterior right limb (day 1), 4 weeks sedentary after
intervention;

- experimental group — with sciatic nerve crush lesion
on posterior right limb (day 1), 2 weeks sedentary after
intervention (days 1-14), swimming training for 2 weeks
(day 15-28).

b) Methods

All the rats were anesthetized intramuscular with
Ketamine solution 0,13 ml/100 g (2/3 Ketamine 5% si 1/3
Xylazine 2%). The surgical field was aseptic, the animals
were weighted, identified and the posterior right limb was
prepared for surgical procedure. After exposing the sciatic
nerve, an acute injury has been produced by crushing a 5
mm segment at 1-1,2 cm proximal of the nerve trifurcation,
using a haemostatic clip for 15 seconds.

After the surgery, the rats were evaluated in day 1
(moment T,) and at 4 weeks (moment T,), in both control
and exercise groups.

The swimming exercise was made in a tank 100 cm
length/50 cm wide/60 cm height, water temperature 22°C
and water level at 30 cm height. Each rat was trained
during 1 hour, in 6 sessions of 5 min/session, with 5 min
break between them.

SFI, corresponding to functional gait analysis, was
calculated using the images obtained by photographing the
rats inside a glass tunnel (8,2 x 42 cm). We used the below
formula, modified by Bain et al., 1989:

SEI :—38.3><( EBL--DEL )+ | []9.Sx[ SR ]+13.3x(M]—s,x
NPL NTS NIT

Results were appreciated after the the following values
(table I).

Table I.
Qualitative SFI values of functional recovery.

SFI level Functional recovery
12to-12 Excellent

-13t0 -37 Good

-38 t0 -62 Average

-63 to -87 Unsatisfactory

-88 to -137 Complete deficit

c) Statistical analysis

Statistical calculations were performed using the SPSS
13.0 and Microsoft Excel applications. The following
statistical tests for the comparisons of the means were
used: the Mann-Whitney test for the comparison of two
means in the case of independent groups; the Student t
test for dependent (paired) samples in the case of repeated
measurements of the same variable having a parametric
distribution. The significance threshold for the tests was
o =0.05.
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Results

Each group presented better values of SFI at the moment
of evaluation and had a highly significant improvement
(p<0,001) in functional recovery (table Il) (t Student test).

Comparing SFI values at 4 weeks the control group
and the trained group (Mann-Whitney test) we obtained a
significant difference between groups in both moments of
evaluation. The SFI average value was better for the trained
group, indicating a superior qualitative level of functional
recovery (table Il1).

Regarding the evolution in the control group, we
obtained a higly significant difference (p<0,001) between
SFI values at 2 and 4 weeks. Also, comparing the SFI
values of exercise group after 2 weeks training (day 28)
with control group at 2 weeks rest we obtained a higly
significant difference (p<0,001) (table 1V).

Discussion

The exercise influence in nerve regeneration is due to
multiple mechanisms:

- decrease of the OS: by attenuation of the oxidative
reactions (Shokouhi et al, 2008). The mechanisms
influencing the redox homeostasis in regeneration
process are: transduction of signals mediated by growth
factors, stimulation of redox regulating molecules, redox
inactivation of extracellular proteases (Tache, 2000). The
increased extracellular signal-regulated kinase (ERK1/2)
activity in Schwann cells may play an important role in
training-mediated enhancement of axonal regeneration in
the injured peripheral nerve (Seo et al, 2009).

- stimulation of neurotrophic growth factors - brain-
derived neurotrophic factor (BDNF) (Tache, 2000; Wilhelm
etal., 2012; Byun et al., 2005; Omura et al., 2005).

- enhancing the sensory inputs and/or motor outputs

and also modulation of the abnormal plasticity of neuronal
circuits (Udina et al., 2011a).

- by decreasing tumor necrosis factor-o (TNF-a) and
interleukin-1p (IL-1B) overproduction and increasing heat
shock protein 72 (Hsp72) expression, the exercise has
protective and therapeutic effects also in chronic injury of
peripheral nerves (Chen et al., 2012; Selagzi et al., 2008).

Several factors influencing the exercise effects must be
considered:

- type of the exercise: experimental results in
rats showed that a daily treadmill training determines
regenerating axonsto elongate considerably farther (English
etal, 2011); the balance and coordination training improves
sciatic nerve regeneration and the myelin sheath thickness
is greater (Bonetti et al, 2011). An active (treadmill) or
passive (bicycle) exercise may increase trophic factor
release to act on regenerating axons and to modulate central
neuronal plasticity (Udina et al., 2011b; van Meeteren et
al., 1998). The endurance training improves sciatic nerve
regeneration and the resistance training or the combination
of 2 strategies may delay functional recovery and do not
alter sciatic nerve fiber regeneration (Ilha et al, 2008).

- timing of exercise: swimming exercise applied during
the acute or late phase of nerve injury accelerated nerve
regeneration and synaptic elimination after axonotmesis,
suggesting that exercise may be initiated immediately after
injury (Teodori, 2011). There are also favorable effects later
in regeneration: in a study after rat sciatic crush injury was
observed that in the 4" week regeneration group the myelin
debris was removed, some myelinated fibers were present
in the trained group, there was no myelinated fiber in the
sedentary group, with a significant difference between
exercise trained and sedentary groups (Sarikcioglu, Oguz,
2001).

Table II. SFI values at the moments of evaluation.

95% Contidence

Moment Group Mean Std. Dev. Std. Err. Minimum Maximum p
Interval for Mean
Day 1 -70,65 4,55 1,37 -73,71 -67,59 -77,00 -61,98 <0,001
g"mrf(l groupat  pov14 5806 6.70 202 -62.56 5356 -68.15 50,24
WeeKs Total -64,36 8,53 1,82 -68,14 6057  -77,00 -50,24
Day 1 -62,07 5,64 1,46 -65,20 -58,95 -73,79 -51,34 <0,001
Emm’kl groupat v 28 -33,37 5,16 1,49 -36,65 30,08 -45,06 -27,34
WeeKs Total -49,32 15.48 2,98 -55,44 4319 -73,79 -27,34
Day 1 -65,99 5,27 1,46 -69,18 -62,81 -71,75 -51,92 <0,001
Trained group Day 28 -38,41 6,08 1,83 -42,50 -34,33 -49,94 -30,37
Total -53,35 15,09 3,08 -59,72 -46,98 -71,75 -30,37
Table II1. SFI values at 4 weeks after the training.
Moment Group Mean  Std. Deviation Std. Error 95% Confidence Interval for Mean Minim Maxim _ p
Control -62,07 5,64 1,46 -65,20 -58,95 -73,79 -51,34 0,02
Day 1 Trained -65,99 5,27 1,46 -69,18 -62,81 -71,75 -51,92
Total -65,80 6,19 0,99 -67,80 -63,79 -77,00 -51,34
Control -33,37 5,16 1,49 -36,65 -30,08 -45,06 -27,34 0,03
Day 28 Trained -38,41 6,08 1,83 -42,50 -34,33 -49,94 -30,37
Total -4299 1225 2,10 -47,26 -38,71 -68,15 -27,34
Table IV. SFI values compared at 2 and 4 weeks in control and trained group.
Std.  Std. 95% Confidence . day 14-day 28  day 14 control- day 28
Group Mean Dev. Err. Interval for Mean Min. Max.p control day 28 exercise control-exercise
Control group day 14 -58,06 6,70 2,02 -6256 -5356 -68,15 -50,24 <0,001 <0,001 <0,001 0,03
Control group day 28 -33,37 516 1,49 -36,65 -30,08 -4506 -27,34
Trained group day 28  -38,41 6,08 1,83 -4250 -34,33 -49,94 -30,37
Total -42,99 12,25 2,10 -47,26 -38,71 -68,15 -27,34
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- intensity of exercise: even in small quantities, the
exercise increase axon elongation in injured peripheral
nerves, whereas continuous exercise resulting in higher
volume (total steps) may have no net impact on axon
sprouting (Sabatier et al., 2008). A retardation of recovery
as a result of treadmill running can be the consequence of
the stress inflicted by the negative reinforcement used in
the treadmill, or due to the severity of the training (van
Meeteren et al, 1998).

- sexdifferences: aslow continuous training is effective
only in males, while more intense interval training is
effective only in females (English et al, 2011). Androgens
are linked to enhanced axon regeneration; the untrained
females treated with the aromatase inhibitor, anastrozole,
had significant enhancement of axon regeneration without
increasing serum testosterone levels (Wood et al., 2012).

- age: a nerve lesion induced at the youngest age leads
to long-term impairments in walking patterns (Meek et al,

2007).

- association with other procedures: combining
electrical stimulation immediately after injury with
treadmill  training significantly improved muscle

reinnervation during the initial phase (Asensio-Pinilla et
al., 2009; Oliveira, 2008).

The experimental model chosen by us (starting the
training in the second week after the lesion) is in accordance
with teoretical data showing the nerve growth starts as soon
as debris is removed by macrophages (the early phase of
regeneration) and the process of myelin removal is usually
completed within 2 weeks (Ross & Pawlina, 2011).

Our studies have shown the positive effect of exercise
on sciatic nerve regeneration. The trained group exhibit
at 4 weeks better qualitative SFI values (-42,99 — average
functional recovery) compared to control sedentary group
(-65,80 - unsatisfactory functional recovery).

Due to the antioxidant effects of mild exercise and the
favorable influence of motor outputs in nerve regeneration
and also in modulation of the abnormal plasticity of
neuronal circuits (Udina et al., 2011a) we can suppose
that the beneficial effects of training could continue after 4
weeks, in the late phase of regenetation.

Conclusions

1. Exercise training enhances the return of motoric
function in the early phase of recovery from peripheral
nerve lesion.

2. The beneficial effects of 14 days of swimming
training after crush could persist in the late phase of
peripheral nerve recovery.

3. The exercise represents a Kinetotherapeutic
intervention which must be applied from the early phase
of peripheral nerve regeneration, together with other
therapeutic interventions.
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Abstract

Regardless of the pathology of the wrist-hand-finger complex (rheumatologic, orthopedic, traumatic, peripheral neurologi-
cal diseases) or the therapy required (surgical or pharmacological), the final aim for the patient is independence in the activities

of daily living, and social and professional reintegration.

These goals can be reached only with a functional rehabilitation program, with improvement of the quality of life on all
levels — physical, functional, psychological, professional and economical.

The authors propose a synthesis regarding the approach of the painful dysfunctional syndromes of the wrist-hand-finger
complex, organized in therapeutic protocols easy to understand and to use by all specialists involved in this pathology.

Keywords: wrist-hand-finger complex; painful dysfunctional syndromes; functional rehabilitation; therapeutic protocol.

Rezumat

Indiferent de tipul suferintei de la nivelul complexului pumn-méana-degete (ortopedico-traumatica, reumatologica, neurologica
periferica) si indiferent de strategia terapeutica adoptatd pentru rezolvarea afectiunii de baza (tratament chirurgical sau medica-
mentos specific), telul final pentru pacient este o cat mai buna independentd pentru gestica uzuald cotidiana si profesionala, rea-

daptarea si reintegrarea socio-economica.

Aceste deziderate se pot obtine numai printr-un program de recuperare functionala, al carui obiectiv final il reprezinta cresterea
calitatii vietii pacientului pe toate nivelele (fizic, functional, psihic, social, profesional, economic).

De aceea, colectivul de autori propune in lucrarea de fata o abordare sintetica a programului de recuperare pentru sindroamele
algo-disfunctionale ale complexului pumn-mana-degete, sub forma unor protocoale terapeutice usor de urmarit si de inteles pentru

toate specialitatile implicate in tratarea acestor patologii.

Cuvinte cheie: complex pumn-méana-degete, sindroame algo-disfunctionale, recuperare functionald, protocol terapeutic.

Introduction

The hand represents one of the most complicated
segments of the human body, adapted by structure and
function for the complexity of daily activities and socio-
professional tasks. It is not only the organ for global and
delicate prehension, but it is also a very sensitive sensory
receptor, a true ,,mirror” of the human personality, of the
highest functionality, named by Aristotle “the instrument
of instruments” (Sbenghe, 1981; Kiss, 2002).

The complex relationship between the body and the
environment through the hand is predisposing it to several
illnesses, especially traumatologic and rheumatologic,
which very often require surgery.

A) Etiological classification: the most frequent diseases
that can affect the hand-wrist complex, are: (Kiss, 2002):

- traumatic pathology with a variety of lesions (by
cutting, smashing, avulsion, burns etc.) that can affect the
bones (fractures), joints (sprains/strains/luxations), muscles
(partial or total lesions), vascular-nervous structures (partial
or total lesions);

- soft tissue pathology: tenosynovitis, tenosynovial
cysts, "resort” fingers, fasciitis, Dupuytren disease;

- entrapment pathology: carpal tunnel syndrome,
pronator syndrome, Guyon tunnel syndrome, anterior/
posterior interosseous nerve syndrome;

- rheumatologic diseases with severe involvement
of the hand: monoarthropathies (septic arthritis, gout,
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chondrocalcinosis, acute infantile rheumatism, reactive
arthritis) or primitive or secondary systemic arthropathies
(psoriatic arthropathy, rheumathoid arthritis, systemic
lupus, hypertrophic osteomyopathy);

- tumors of the wrist-hand-finger complex: enchon-
dromas; synovialomas.

B) Anatomic classification,
involvement of structures:

- monoarthropathies (septic arthritis, gout, chondro-
calcinosis, acute infantile rheumatism, reactive arthritis);

- primitive or secondary systemic arthropathies
(psoriatic arthropathy, rheumatoid arthritis, systemic lupus,
hypertrophic osteomyopathy);

- soft tissue pathology: tenosynovitis, tenosynovial
cysts, “resort” fingers, infections, fasciitis, Dupuytren
disease;

- posttraumatic disorders;

- tumors: enchondromas; synovialomas, glomic tumors;

- entrapment pathology: carpal tunnel syndrome,
pronator syndrome, Guyon tunnel syndrome, anterior/
posterior interosseous nerve syndrome;

- painful neuro-reflex and neurovascular syndromes:
causalgia; hand-shoulder syndrome; Volkmann syndrome;
acrocyanosis; Raynaud syndrome; erythromelalgia.

C) Depending on the rehabilitation program, the classi-
fication is based on the clinical and functional impact:
pain, stiffness, motor or sensory deficit, dysfunction. There
are 3 major groups of therapeutic strategies:

a) tendon lesions:

- flexor tendons,

- extensor tendons;

b) peripheral nerve damage: (median/cubital/radial
nerve involvement):

- traumatic mechanism: direct or after an aggression;

- compression mechanism  (“entrapment  neuro-
pathies™): pressure on anatomical "trick zones” due to a
trauma (hematomas, hypertrophic callus, fibrosis) or due
to other causes (local or general);

c) ,,stiff hand”

- traumatic causes: sprain/fracture sequelae, soft tissue
lessions (smashing, pressure), burn scars, Volkmann
retracture, reflex algoneurodystrophy;

- non-traumatic causes: rheumathoid arthritis, hemi-
plegic hand, scleroderma, Raynaud sd., Dupuytren sd. etc.

depending on the

General principles of treatment and recovery

Surgery (for traumatic, tumoral or severe rheumatologic
pathology) and etiological (for rheumatoid arthritis,
psoriatic arthritis) or symptomatic (anti-inflammatory
drugs, analgesics) pharmacotherapy represent only part
of the problems; for the recovery of hand functionality, a
rehabilitation program is also necessary (Sidenco, 2005).

The final aim of the rehabilitation program is the
recovery of the lost functions due to the disease itself, but
also secondarily to surgery, and the patient needs to follow
special programs for ADLs training and professional re-
adaptation.

Except for traumatic pathologies that need surgery "per
primam”, for other diseases in which the surgical moment
is scheduled and in repetitive interventions, there is a
pre-surgical program for preparing the tissues for better

results. After the surgical intervention, the post-surgical
program is time-scheduled (depending on the time from
the intervention: acute/subacute/chronic stage) and is
individualized (depending on microsurgical techniques,
co-morbidities and personal stress response).

The functional rehabilitation of the hand is difficult and
requires perfect knowledge of anatomy and physiology,
experience from the therapist, patience and perseverance
for months/years of treatment from the patient; these are
reasons for the existence of specialized “Hand Centers”.

Objectives and methodology for the rehabilitation
program

Regardless of the therapeutic strategy (surgical or
pharmacological treatment), the final aim for the patient
is to recover as much as possible of his/her independence
for activities of daily living (ADLS) and socio-professional
reintegration. These objectives could be achieved only after
a functional rehabilitation program which will help the
patient to improve the quality of life on all levels (physical,
psychological, social, professional, economic) (Kiss, 2002;
Sidenco, 2005).

Whatever the etiology of a hand-wrist-finger disease,
the rehabilitation program is based on four major objectives
(DeLisa et al., 2005; Frontera & Silver, 2002):

- Improvement of local post-traumatic or post-surgical
sequelae — pain, edema, inflammation, vicious scarring,
vasomotor or trophic problems;

- Regaining the mobility of the joints, especially the
functional angles necessary for daily activities;

- Improvement of muscular tone, especially for
muscles involved in prehension;

- Regaining ability and coordination — first the usual
and global, then the finest and professional.

Therapeutic methods:

a) pharmacological treatment (DeLisa et al., 2005;
Frontera & Silver, 2002):

- systemic (analgesics, steroidal or non-steroidal
anti-inflammatory, relaxing, anxiolytic, neurotrophic,
peripheral vasodilator drugs),

- local (anti-inflammatory, local analgesic and
anesthetic, anti-edema, keratolytic, local trophic drugs);

b) specific rehabilitation treatment:

- kinesitherapy (medical gymnastics using specific
equipments for ROM and muscular strength training)
(Colby & Kisner, 2007; Kiss, 2002),

- ergotherapy (occupational therapy helps specific
training for prehension and grasping, inspired by daily
activities or professional gestures, readapting to the
functional deficits for a better reintegration) (Sidenco,
2005; Hunter et al., 2002),

- physiotherapy (physical proceduresbasedonelectrical
therapy — analgesic or neuromuscular electrostimulation,
superficial or deep thermotherapy, hydrotherapy) (DeLisa
et al., 2005; Cuccurullo, 2004),

- therapeutic massage (tonifying/ relaxing/circulatory
drainage) (Oken, 2004),

- supportive and behavioral
depressed or suicidal patients),

- prosthetics/orthotics (very often patients need helpful

psychotherapy (for
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devices to assist various grades of functional or anatomical
deficits),

- social assistant (to evaluate and maximize the
reintegration of the patient at home and at the job, by
functional adjustments and adaptation).

We have a holistic view of therapeutic strategies,
which is the reason for team work in a multidisciplinary
group (collaboration with the surgeon/neurologist/
rheumatologist) andaninterdisciplinary rehabilitationgroup
(PRM specialist doctor, physiotherapist, kinesitherapist,
ergotherapist, masseur, social assistant, psychotherapist/
psychiatrist, prosthetics/orthotics specialist) (Skinner &
Fitzpatrick, 2008).

Rehabilitation protocols proposed for the painful
dysfunctional syndromes of the hand-wrist-finger
complex

For a better organization of the therapeutic strategy in a
protocol with wide applications based on general principles
and individualized depending on personal assessment, the
authors propose general rehabilitation directions based on
the classification of the most frequent remaining sequelae:
pain and dysfunction (Trumbull, 2003).

The rehabilitation program is more effective if initiated
earlier after trauma or surgery.

We choose to present it in a didactic manner, based
on functional stages, in order to be easy to understand
and practice by all medical colleagues involved in hand
pathology.

Rehabilitation program adapted to functional

stage and deficit type (Tabel IA, 1B, 11, I11, IVA, IVB,
IVC)
1. Wrist and hand tenosynovitissMonoarticular

arthropathies or systemic arthropathies (Wiesel, 2007;
Atkinson et al., 2005):

1A - Acute phase (acute arthritis or inflammatory
reactivation episode): very painful, local, inflammatory.
The therapeutic protocol is illustrated in Table IA.

Table IA
Acute phase (acute artrithis or inflammatory reactivation episode).
Deficit/ Paln andjc_)lnt ROM limitation
methods _inflammation
Electro- SNET _
therapy
Thermo- - criotherapy - criotherapy
therapy - local priesnitz - local priesnitz
Massage - ice massage - ice masage
- elevated postures  ~ PasSIVe auto-passive, passive-
- . active mobilizations without
—— - rest in analgesic -
Kinetics ) stretching
- postures first, then :
. - large active contra-lateral
functional A
- mobilizations
- plaster splint/ - simple functional postures
Orthotics bandage/rest - extreme postures (using splints)

orthosis alternating every 2h

1B — Chronic-active phase (osteoarthritis and chronic
inflammatory rheumatologic diseases): chronic pain with
reactivation episodes, stiffness, progressive dysfunction.
The therapeutic protocol is illustrated in Table IB.

Table I B
Chronic-active phase (osteoarthritis and inflammatory
chronic rheumatologic diseases).

Deficit/  Pain and joint

methods inflammation ROM limitation
Electro-  All types of analgesic
therapy  electrotherapy -
- paraffin
Thermo- - paraffin - high frequency
therapy - high frequency - hydro-therapy
- whirlpool
- warm olive oil
- intrinsic hand muscles - sub-aquatic shower
Massage massage using warm - intrinsic hand muscles relaxation
olive oil - capsular and ligament structures
relaxation

- functional postures
- hydrokinetics (warm
water mobilizations)
Kinetics - whirl-pool
(equilibrium between
rest and joint
mobilization)

- passive, auto-passive, passive-
active mobilizations with gentle
stretching

- isometrics and isotonic with
progressive resistance

- grip exercises

+ protective and helpful + simple postures/nightly splints

Orthotics devices to keep the angles gained during
the day

Qccupa- . - individualized and adequate

tional - relax techniques erqo-thera

therapy Y Py

2. Peripheral neuropathies (median/ cubital/ radial
palsies) (Oken, 2004; Adler et al., 2008)

Whatever the lesion etiology or level, the severity of
the palsy is directly proportional to hand dysfunction.

- The nerves of the hand are mixed, which is why their
involvement determines motor deficit (palsy or paralysis)
and also, sensory deficit or even vegetative problems,
aggravating hand dysfunction;

- The lesion type is diagnosed by EMG and is very
important for the future prognostic and therapeutic
management: neurapraxia and axonotmesis benefit from
conservative strategies, but neurotmesis needs surgical
neurorrhaphy (Cooper, 2006);

- Neurorrhaphy: ”per primam” is considered to be
performed in the first 6 hours (clean cuts); the majority
of the surgeons choose “per secundam” neurorrhaphy
(performed 3 weeks after the trauma); regardless of the
time chosen for surgery, the rehabilitation program begins
as soon as the diagnosis of peripheral palsy/paralysis is
certain.

The therapeutic management for peripheral palsy/
paralysis is illustrated in Table II.

3. ,,Stiff hand” is a complex post-traumatic sequelae
syndrome consisting of pain and stiffness, progressive
ROM limitation (ankylosis), decreasing muscle strength,
atrophic muscles and chronic edemas.

Possible causes: tendon lesions, fractures or sprains,
burns.

a) Tendon lesions (Manffulli et al., 2005; Howell,
2005):

- Simplelesions: they do not need surgery; conservative
treatment (especially for extensor tendons) consisting in
posturing/orthotics/rehabilitation for 3-5 weeks;

b) Serious lesions which need surgery: especially
for flexor tendons - “per primam” suture (in the first 10
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Table 11

The therapeutic management for peripheral palsy/paralysis.

Deficit/

Deformations/ deviations
methods

Motor deficit in the palsy/paralysis
territory

Sensory problems

Vascular trophic problems

Electro-therapy -

electrostimulations with exponential
or rectangular currents
biofeedback EMG

avoid due to electric
burns risks

low and medium frequency
pulsed high frequency

- prepare Kinetics session

Thermo-therapy . 4 orthotics

- hydrokinetics (warm water -

mobilizations)

avoid due to thermal
burns risks

diathermy
- alternating-contrasting baths

- whirlpool - skin protection
Massage - relax techniques - neuro-proprioceptive facilitation - neuro-proprioceptive - manual or pneumatic lymphatic
9 - warm olive oil massage techniques facilitation techniques drainage
- neuro-proprioceptive facilitation - neuro-proprioceptive
o - phySIO!oglcaI postures _technlq_ues famlltatlon_technl_ques - mabilizations every 2-3 hours
Kinetics - stretching - isometrics - stereognosis regain
o S . S . . o - elevated postures
- joint mobilizations - isotonic with progressive resistance - sensory localization
during reinnervation regain
- bivalvular plaster splints - protection and sensory - elastic compressive bandages/
Orthotics - functional orthotics - functional orthotics (lively splints) P y P 9

(lively splints)

stimulation role splints

Occupational - dynamic orthotics

early dynamic orthotics, then without
avoid tricky movements and wrong -
stereotypes -

stereognosis regain
sensory localization

indirect role through muscular

therapy - grip and ability exercises regain activity
- ADLSs training
Tabelul 111
Stiff hand strategy.
Deficit/ Pain ROM limitation/ Edema
methods | muscle strength
. - electrostimulation with exponential or rectangular . .
Electro- - all types of analgesic currents - anti-edema and vascular gymnastics
therapy - electrotherapy - biofeedback EMG electrotherapy
- paraffin ) )
Thermo- - high frequency - hydrokinetics (warm water mobilizations) a'tem‘”.“ bgths (hot_c_old} .
. - hydrokinetics (mobilization in warm
therapy - hydrotherapy - whirlpool
. water)
- whirlpool
- intrinsic hand muscles - warm olive oil
relaxation - subaquatic showers . .
Massage . IO . - venous and lymphatic drainage
- capsular and ligament - intrinsic hand muscles relaxation
structures relaxation - capsular and ligament structures relaxation
- passive/auto-passive /passive-active and active
- functional postures S tretchl_n Y - elevated postures
A e - isometrics -
Kinetics - equilibrium between rest . S . . - Chessington arm bandage
- o - isotonic with progressive resistance -
and joint mobilizations . . - Moberg arm drainage posture
- analytic and global exercises
- grip exercises
" - - - - -
Orthotics + protective and helpful correction splints and serial postures - elastic gloves/compressive bandage

devices

dynamic functional orthotics

Occupational
therapy

- relaxation techniques

analytic and global, individualized ergotherapy

global, functional ergotherapy

days post-trauma, especially the first 24-48 hours) or ”per
secundam” suture (10-14 days post-trauma); after surgical
suture or tendon plasty, depending on the skin solving, the
patient starts early rehabilitation (with immobilization for
3 weeks), followed by the functional rehabilitation period
(for weeks or months).

c) Sequelae after fractures, sprains and dislocation
(Ring & Cohen, 2007; Anwar et al., 2008)

- In frequency order, the fractures of the hand are:
of the basal metacarpal bone (distal part); of the phalanx
diaphysis; metacarpal neck (proximal part); thumb fracture-
dislocation;

- sequelae: pain; stiffness; edema; decreasing muscle
strength; hand ability lost;

- therapy: orthopedic intervention (reduction/immobi-
lization cast for as short a period as possible) and

early rehabilitation
consolidation;

d) Sequelae after burns (Barret-Nerin & Herndon,
2005; O’Brien, 2009)

- Post-combustion sequelae are usually non-aesthetic
and dysfunctional and their severity depends on: the burned
surface, the burn grade (4 grade classification), the agent
(chemical/thermal/electric burns);

- Rehabilitation must be initiated early, during the
skin re-epithelialization period, before the appearance of
retractile sequelae;

- Usually, repeated surgery is needed and the
rehabilitation program is essential before and after
surgery;

- The functional rehabilitation of the hand must be a
continuous process, permanently adapted to the clinical

program, even before total bony
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and dysfunctional status of the patient, during months and
even years

The protocol proposed for stiff hand rehabilitation is
illustrated in Table I1I.

4. Algoneurodystrophy (known as “complex regional
pain syndrome” (CRPS), Leriche syndrome, Sudek
syndrome or “reflex sympathetic dystrophy”) represents
a nosological entity with a lot of medical controversies
due to the complex etiopathogenic theories: Sudek’s
chronic inflammatory theory, Leriche’s hyperemia theory,
Drucker’s theory of vegetative reflex arch with self-
sustained sympathetic download) (Stanton-Hicks, 2008;
Harden, 2007), but with a major impact on the quality of
life and functionality of the patient.

There is a clinical and functional three-phase
classification of algoneurodystrophy, with progressive
evolution without treatment. These phases are characterized
by specific clinical signs and have different therapies:
(Bryant et al., 2008):

A) stage I: immediately or several weeks after trauma;
clinically — severe pain, hyperemia of the skin, which is
warm and wet; edema of skin/subcutaneous/muscular
structures; muscular hypotrophy. The rehabilitation
program is shown in Table IV A.

Table IV A. Stage | AND (initial period).

Deficiy Pain/ local inflammation/edema ROM limitation
methods
Electro- local Diapulse
thera - reflex sympatholytic - local Diapulse
Py ultrasound=+low frequency

- criotherapy
Thermo- local priesnitz MgSO4 - criotherapy
therapy .

- whirlpool

- soft

Massage - effleurage -
- proximal lymphatic drainage

- local rest

- elevated postures - healthy segments

Kinetics - analgesic and elevating rest mobilizations
positions - opposite hand active
mobilization

Orthotics ~ Chessington arm bandage - simple functional

- Moberg arm drainage posture  postures
Occupa-
tional - relaxing techniques - relaxing techniques
therapy

B) stage II: in the next 3 months; clinically — persis-
tence of pain and edema, cyanotic cold and wet skin, local
hair loss, stiffness and characteristic X-ray image — spotty
osteoporosis. The rehabilitation program is shown in Table
IV B.

C) stage Ill: irreversible; clinically — decrease in pain
intensity, but it covers a larger area and extends to the root
of the affected limb; dominated by atrophic processes of
the skin, muscles, retractile aponeurosis and tendons,
severe dysfunction. On X-ray — severe osteoporosis, with
osteolytic areas. The rehabilitation program is shown in
Table IV C.

Table IV B
Stage I AND (evolution period).

Deficit/ Pain/ local inflammation/edema ROM limitation
methods

local low/medium frequency

Electro- . - analgesic and relaxing
therapy sympatholytic reflex procedures
ultrasound
. - local warmth before
- Diapulse -
kinetics
Thermo- - alternant warm-cold showers/ S
- hydrokinetics in warm
therapy baths
- whirlpool wa_ter
- whirlpool
- sub aquatic showers - tonifying massage

Massage - proximal lymphatic drainage - proprioceptive
- local lymphatic drainage facilitation techniques

- passive, passive-active
and active exercises
Kinetics - progressive and painless - painless
- 10-15 min x 2 times/day
- individualized

- indirect by protection and - extreme positions using

Orthotics alternating splints every
support of the segment 2-3 hours
Occupa- . . - global functional, ADLs
tional - relaxing techniques L
training
therapy
Table IV C

Stage 111 AND (chronic period).

Deficit/ . . . ROM limitation and muscle
Pain/local inflammation/edema

methods atrophy

- local low and medium

Electro- frequency Analgesic and relaxing
therapy - reflex sympatholytic procedures
ultrasound
Dee_p and intense thermal: - local warmth before and
- high frequency . A
Thermo- - during kinetics
therapy paraffin - hydrokinetics in warm
- hot mud water
- hot baths
- with warm oil .
- warm oil

Massage - Cyriax techniques

deep and intense massage - Cyriax techniques

passive, passive-active
and active exercises

Lo - all types of exercises allowed - painless
Kinetics yp P

if painless - 20-30 min x 3-4 times/
day
- individualized
o . - extreme positions using
Orthotics 'Szd"gftt szszrortne:r:lton and alternating splints every
PP 9 2-3 hours
Oceupa- . - global functional, ADLs
tional - usual daily gestures L
training
therapy

Admission criteria for the functional rehabilitation
program (Hunter et al., 2002):

- pain or stiffness in the hand/wrist/fingers

- edema

- decrease in muscular strength due to immobilization
or to peripheral neurological motor deficit — paresis/
paralysis

- difficulty in performing usual daily gestures —
dysfunction for activities of daily living (ADLS)

- grasping difficulty or impossibility to perform

- sensory disturbances
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- retractile dysfunctional scars

- post-surgery rehabilitation for all types of hand/wrist/
finger pathology, if the surgeon (orthopedist or plastic
surgeon) considers it necessary

- pre-surgery rehabilitation program to obtain
optimum anatomical and functional conditions after the
intervention

- during the natural history of chronic rheumatologic
diseases (rheumatoid arthritis, psoriatic arthritis etc.),
with severe anatomical changes of the hand bones, very
dysfunctional for the patient.

Minimum necessary investigations

- full objective clinical exam of the hand/wrist/ finger
area: inspection; joint and muscle examination (goniometry
and dynamometry); neurological examination; pathology-
specific clinical maneuvers (Cuccurullo, 2004)

- functional examination of the hand using evaluation
scales (Functional Independence Measurement scale etc.)
(Cuccurullo, 2004)

- plain X-ray of wrist/hand/fingers in antero-posterior
and lateral incidence for bone and joint pathology (suspicion
of traumas, tumors, osteonecrosis) (Davies et al., 2002)

- electrodiagnosis and EMG studies are mandatory in
peripheral neurological pathology (Cooper, 2006)

- laboratory: presence and intensity of the inflammatory
phenomenon (ESR, fibrinogen, C reactive protein) and
their possible cause (rheumatoid arthritis, gout, diabetes)
or lab tests to help differential diagnosis

- musculo-articular ultrasound (Bianchi & Martinoli,
2007) is non-invasive, relatively cheap, very useful for
soft tissue common pathology; MRI or scintigraphy are
not frequently used, but are helpful for soft tissue lesions
(cysts, synovia, tendons), and CT scan can help in suspect
bone pathology (tumors, necrosis).

Pharmacological treatment

- analgesics: common (paracetamol 1-2 g/day), step
Il /11 (codeine phosphate, tramadol, DHC continus,
oxycodone) for severe pain

- non-steroidal anti-inflammatory drugs per os/intra-
muscular/intra-rectal: non-selective or COX2-selective
(coxibs)

- local injections with corticoids (Diprophos) or
local anesthetics (Xylene) for entrapment syndromes or
inflammatory soft tissue pathology

- disease-specific  etiological medication
rheumatoid arthritis, systemic lupus, diabetes)

- neurotrophic vitamins for neurological disturbances,
based on Bl and B6 vitamin complex: Milgamma N,
Thiogamma

- peripheral vasodilators: Pentoxifylline

- anxiolytics, antidepressive drugs (for marked psychic
syndrome): Alprazolam

- for neuropathic pain: tricyclic antidepressives
(Amitriptyline),anti-epileptics (Carbamazepine, Neurontin,
Gabapentin)

- magnesium sulfate solution (60g/l) for local cold
wet applications (priesnietz) for acute inflamed soft tissue
pathology

(gout,

- local creams with anti-inflammatory/topical anal-
gesic/olive oil for massage

- for iontophoresis or sonophoresis: non-steroidal anti-
inflammatory drugs or hydrocortisone (for inflammation
and edema); alpha-chymotrypsin or hyaluronidase for
fibrolytic effect (Dupuytren disease)

- special for algoneurodystrophy: beta-blockers,
sympatholytics, calcitonin, synthesis anabolics, calcium
plus D vitamin.

Rehabilitation team

- Physical, Rehabilitation Medicine and Balneology
specialist doctor for the evaluation, preparation and
supervision of the global therapeutic strategy

- Physiotherapist — assistant for electrotherapy,
hydrotherapy, thermotherapy

- Kinesitherapist for the specific medical prophylactic
and therapeutic Kinetic program

- Ergotherapist for the occupational therapy program
and for the necessary adaptation at home or at the
workplace

- Psychotherapist (for assistance of the patients
with chronic and severe pain and psychic syndrome) or
psychiatrist (for depressed, anxious or suicidal patients)

- Orthotics specialist for manufacturing and training
patients who need orthoses or prostheses

- Social assistant for helping the patient in social and
professional reintegration

- Permanent collaboration with the orthopedist, plastic
surgeon, neurologist, rheumatologist

Contraindications of PRM procedures adapted to
individual pathology

General contraindications of electrotherapy (DeL.isa et
al., 2005; Kiss, 2002):

- skin problems that do not allow electrode application
(discontinuity cutaneous lesions, eczemas, allergies,
eruptive diseases, skin tuberculosis, suppurative infections);
exception — pulsed short wave diathermy (Diapulse)

- neoplasm or borderline lesions in any localization;
except SNET

- fever, sepsis, infectious diseases

- hemorrhage, capillary fragility, coagulation distur-
bances

- decompensation risks for chronic somatic/visceral
diseases

- pregnancy, menstrual period, coil

- metallic devices — only pulsed short waves accepted

- psychiatric diseases, cachectic subjects

Contraindications of therapeutic massage (DeLisa et
al., 2005; Kiss, 2002):

- local inflammatory phenomena

- infectious diseases or fever

- vascular fragility, anticoagulant therapy, coagulation
problems

- thrombophlebitis

- malignancy

- skin problems -
suppurative or itchy lesions

major dermatitis, mycosis,
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Contraindications of thermotherapy (DeLisa et al.,
2005; Kiss, 2002):

- skin lesions: burns, unhealed lesions

- after skin grafting

- infections

- poor blood pool and ischemia risks (Raynaud
syndrome, Volkmann syndrome)

- regions with sensory disturbances and anesthesia
(burn risks)

Long-term management

The rehabilitation of hand pathology and surgical
sequelae (O’Brien, 2009) needs a lot of competence,
experience, intense specialized assistance during months-
years and a total participation of the patient (6 hours
rehabilitation activity per day).

There are three distinct rehabilitation periods:

a) initial rehabilitation period: immediately after
surgery or trauma, when the patient is immobilized in cast,
correct posture and orthotics, fight with the pain/edema/
ROM limitation prevention;

b) functional rehabilitation period: the patient
goes to a specialized Hand Center and is evaluated and
prescribed the individualized and adapted rehabilitation
program; usually, specific PRM methods consist of
pharmacotherapy, physical therapy, therapeutic massage,
kinetics and ergotherapy, whose intensity, complexity and
duration increase gradually.

This period has particularities depending on the etiology
of the disease:

- in post-traumatic lesions or burns: usually there
are repeated surgeries and the rehabilitation program is
essential before and after surgery;

- in peripheral neuropathies: recovery depends on the
lesion type (neurapraxia/axonotmesis/ neurotmesis), the
speed of nerve recovery, the type of injury and therapy
(conservative or surgical);

- in chronic inflammatory processes: there are
reactivation inflammatory episodes, when therapy is the
same as in acute episodes;

- during the evolution of systemic diseases (rheumatoid
arthritis, diabetes, gout) it is important to have a proper
treatment of the underlying disease and to monitor and
rapidly treat any disorder of the hand, to prevent or
minimize local hand/finger deformations.

The rehabilitation program must be carried out daily,
with periodic clinical and functional monitoring and the
permanent adjustment of the therapeutic strategy by the
PRM specialist, as part of the interdisciplinary team.
At home, the patient will perform daily activities as
occupational therapy aiming to restore functional deficit.

c) chronic period: the rehabilitation program can
be carried out in outpatient rehabilitation services or in
medical balneary resorts.

The final aim of rehabilitation is to regain work capacity
or self-care and independence for usual daily living
activities. These aims can be obtained only if the recovery
program is initiated early and is continuously performed
and adapted, in specialized centers but also at home,
because ergotherapy plays a major role. Occupational
therapy for hand dysfunction has five objectives (Shenghe,

1981; Colby, 2007):

- to regain and develop the ADLs for a better
independence of the patients in their familial environment.
If necessary, there are special adaptations for severe or
permanent dysfunctions (thickened handles of cutlery etc.).
In severe peripheral neuropathies, permanent orthotics will
be required;

- to allow to resume professional and recreational
activities (reintegration);

- to facilitate the workplace and work activity by
adaptation of the devices or tools to the functional deficit
of the patient (professional re-adaptation);

- to discover and develop new professional vocations
for the severely affected patients, whose dysfunction does
not allow them to return to the former job (professional re-
orientation);

- to train the other upper limb to perform the functions
and activities of the disabled hand, especially when it is
the dominant one. Traumatic hand sequelae are the most
frequent cause of work incapacity and retirement in young
adults.
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Architectural adaptation of bone to mechanical loading
Adaptarile arhitecturale ale osului la stimuli mecanici
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Abstract

The effects of physical exercise on bone resistance have been proved in several studies.

Over the years, numerous investigations that reveal the positive effect of physical activity on bone mineral density have
shown that these effects are localized and depend on specific sports activity. Differences in bone mineral density between
athletes and sedentary subjects are shown in trabecular areas of the skeleton.

The skeleton strength depends largely on bone mineral density but also on bone architecture at macroscopic and micro-

scopic scale (trabecular bone microarchitecture).

Bone overall geometry can be modified by physical exercise. It appears that mechanical stimuli have a positive effect on
longitudinal bone growth. An elongation of bone segments between 1 and 3% was observed in the dominant upper limb of
tennis players who began the practice of sport in childhood or adolescence. Cross-sectional studies have shown that mechanical
loading improves bone resistance through cortical thickness adaptation.

In animals, an 8% increase in the bone trabeculae of the tibial epiphyses after three weeks of exercise on the treadmill has
been demonstrated. Other microarchitecture adaptations have been highlighted by research: increased trabecular bone volume,
reduced intratrabecular space, increased trabecular thickness.

Knowledge of the effects of mechanical loading on bone architectural parameters is necessary to optimize the benefits of

physical activity on bone strength.

Keywords: mechanical stimuli, bone microarchitecture, physical activity.

Rezumat

Efectele activitatii fizice asupra rezistentei osului au fost demonstrate in numeroase cercetari.

De-a lungul anilor, numeroase studii care au evidentiat efectul pozitiv al activitatii fizice asupra densitatii minerale osoase
au aratat ca aceste efecte sunt localizate si depind de specificul activitatii sportive. Diferentele de densitate minerald osoasa intre
sportivi si sedentari sunt mai mari la zonele trabeculare ale scheletului.

Soliditatea scheletului depinde in mare masura de microarhitectura trabeculara osoasd, dar si de arhitectura osului la scara

macroscopica i microscopica.

Geometria globala a osului poate fi modificata prin exercitiu fizic. Stimulii mecanici au un efect pozitiv asupra cresterii longi-
tudinale osoase. A fost observata o alungire a segmentelor osoase intre 1 si 3 % la nivelul membrului superior dominant la jucatorii
de tenis care au inceput practica sportiva in perioada copilariei sau adolescentei.

Studii transversale au aratat ca stimulii mecanici amelioreaza rezistenta osului prin adaptari ale grosimii corticale.

Cercetarile pe animale au gésit o crestere de 8% a traveelor osoase la epifiza tibiald dupa trei saptimani de exercitiu pe covor
rulant. Alte adaptari microarhitecturale care au fost consemnate: cresterea volumului osos trabecular, diminuarea spatiului intra-

trabecular, ingrosarea traveelor osoase.

Cunoasterea efectelor stimulilor mecanici asupra parametrilor arhitecturali ai osului este necesard pentru a optimiza beneficiile

activitatii fizice asupra rezistentei osoase.

Cuvinte cheie: stimuli mecanici, microarhitectura osoasa, activitate fizica.

Introduction

The mechanical properties of bone are determined by
bone geometry, cortical thickness and porosity, trabecular
bone morphology and intrinsic bone tissue properties. The
major complication of osteoporosis is the fracture related
to the decrease of mechanical resistance. Any osteoporosis
treatment aims at a restoration of mechanical properties
involving a restoration of these determining factors as well.

It has been proven that the deteriorations of bone

architecture in osteoporosis have major implications on
bone fragility. Bone solidity is based on the structural and
architectural properties of bone. Structural properties refer to
the quantity of bone crystals, the size of bone crystals, and
collagen composition. Architectural properties refer to bone
size and shape, trabecular architecture, cortical thickness,
cortical porosity. At the same time, as bone is a living
tissue, bone remodelling dynamics and the balance between
osteoformation and bone resorption must also be considered
(Seeman, 2002).
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Bone architecture was defined by Roux (1895) and Wolff
(1892) as a resultant of mathematical laws: the thickness
and number of trabeculae, i.e., the distribution of bone
mass, must correspond to the quantitative distribution of
mechanical stress, and the trabeculae must be stressed axially
in compression or tension. Following researches, Wolff
(1895) showed that the distribution of mechanical stress at
tissue level determines bone architecture. Later, Thompson
(1961) and Frost (1964) stated that mechanical stress is a
cell stimulus. Researches have shown that the increase of
mechanical stress caused by exercising favours bone mass
gain, and the decrease of mechanical stress noticed during
immobilisation or microgravity during a space flight induces
bone loss (Jaworski & Uhthoff, 1986; Vico et al., 2000).

The effects of exercising on bone tissue were studied in
the “70s (Nilsson & Westlin, 1971; Dalen & Olsson, 1974)
through cross-sectional studies comparing athletes with
sedentary subjects. These authors pointed out the positive
effect of sporting activity practice on the bone mineral
density (BMD). Nilsson & Westlin (1971) also noticed that
this effect was local, depending on the stressed skeleton part
and that certain types of sporting activities led to important
mechanical stress. The BMD differences between athletes
and sedentary subjects were asserted more at trabecular axial
skeleton level (Dalen & Olsson, 1974).

Sincethen, multiple studies have confirmed these incipient
observations (Suominen, 1993; Chilibeck et al., 1995). High
BMD values have been noticed in weight lifters, due to strong
mechanical strains applied to bone structures (Chilibeck et
al., 1995). High BMD values have been found in all skeleton
parts measured in gymnasts (Bass et al., 1998; Courteix et al.,
1998), athletes (Haaspalo et al., 1994) or volleyball players
(Risser et al., 1990) as compared to swimmers or sedentary
subjects of the same age. Similar results have been obtained
by Bailey et al. (1999), studies in which subjects are children
or teenagers involved in various sporting activities.

Physical activity during childhood induces mechanical
stress necessary for the growth of the bone system. This has
been proven by the effects of prolonged immobilisation as
well, by musculoskeletal atrophy following immobilisation.
The immobilisation of a rat’s limb leads to a decline in bone
mass, as well as to a decrease in alkaline phosphatase activity
(Cohen et al., 1999).

Moreover, the absence of gravity leads to a decrease in
the mineral density of the lumbar spine (Collet et al., 1997),
which appears from the first month of zero-gravity and
increases dramatically in the following months.

The literature suggests that muscular contractions have a
positive effect on bone mineralization (Todorov, 1975). This
hypothesis is based on the anatomical connection that exists
between the bone and muscular system: muscles are attached
directly to bone or indirectly by means of tendons. They put
in motion bone segments (concentric contractions) or they act
against a movement generated by an external force (isometric
or eccentric contraction). In both cases, a mechanical stress
is applied at the muscle-tendinous insertion level. In order to
exemplify this, Todorov (1975) has shown the presence of
certain bony outgrowths at the level of muscle insertions in
the dominant humerus of tennis players.

Because the resistance of the skeleton mainly depends
on the BMD (70 to 80%) (Cortet et al., 1995), physical

activity is recommended throughout life in order to prevent
osteoporosis and related fractures. However, other factors
than BMD determine bone resistance as well, such as bone
tissue architecture on a macroscopic scale (global geometry
of the bone) and on a microscopic level (trabecular bone
microarchitecture).

In order to optimize the benefits of exercising on bone
resistance, the effects of mechanical stress on the architectural
parameters of the bone system must be known.

The effects of physical
macroarchitecture

activity on bone

The global geometry or macroarchitecture of the
bone can be modified by practising physical activity.
A lengthening of the bone segments by 1-3% has been
observed in the dominant upper limb of tennis players who
began practicing this sport in childhood or adolescence
(Todorov, 1975; Krahl et al., 1994; Haapasalo et al., 1996).
Studies show that mechanical stimuli have a positive effect
on longitudinal bone growth.

As regards periosteal growth, the first studies on the
effects of exercising were based on simple radiographs
(Todorov, 1975; Krahl et al., 1994; Jones et al., 1977; Ruff
et al., 1994). These studies showed an increase of cortical
thickness in the dominant upper limb (humerus, radius and
cubitus) in the case of tennis players.

These studies were followed by several detailed
investigations, using methods such as pQCT (peripheral
quantitative computed tomography) and NMR (nuclear
magnetic resonance). Both methods can explain the
architectural changes of bone in the mediolateral plane,
but also in the anteroposterior plane, which is not possible
via X-ray biophotonic radiography or absorptiometry.
Moreover, pQCT and NMR differentiate cortical bone
from trabecular bone.

Several cross-sectional studies, comparing athletes with
sedentary subjects, have shown that mechanical stress has
a positive effect on bone resistance, through adaptations
of bone geometry and cortical thickness. Duncan et al.
(2002) discovered using NMR that the cortical surface
area in the middle third of the femur was higher in the case
of racers than in the case of swimmers or cyclists, both
activities involving a much lower mechanical stress on the
lower limbs. Heinonen et al. (2001) compared the lower
limb of triple jump athletes and sedentary subjects using
pQCT. The trabecular bone volume was higher in the case
of these athletes (+18% in the tibia, distal part and +41%
in the proximal part of the tibia), while cortical density was
not different between the two groups. Cortical thickness
was significantly higher in the case of triple jump athletes
(+20-50%, depending on the measured part). Heinonen
et al. (2002) confirmed the fact that cortical density was
not significantly different between sedentary subjects and
athletes, in a study on weight lifters. The authors noticed
that the parts subject to bending forces had a very large bone
size and high cortical thickness, while the bones subject
to compression forces had a higher trabecular density at
the epiphysis level. Thus, they showed that the response to
mechanical stimuli depends on the type of strains applied
to bone structures.

In these cross-sectional studies, the influence of the
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genetic factor cannot be completely ruled out, even if the
differences noticed between athletes and sedentary subjects
are so important that this factor alone cannot explain them.
In order to clarify this issue, unilateral sports such as tennis
were considered in the study. By comparing the dominant
and non-dominant limb of the same subject, it is possible
to avoid the influence of genetic, hormonal and nutritional
factors.

Ashizawa et al. (1999) found a higher total bone surface
area in the dominant radius at the epiphysis level (+6.8%),
and especially at the diaphysis level (+15.2%). Volumetric
density was not different between the two radius bones at
the diaphysis level, while it was higher in the dominant
radius at the trabecular epiphysis level (+6.8%).

Cortical density was slightly lower in the middle third of
the dominant radius (-0.8%), while trabecular density was
higher in the distal part of the dominant radius compared
with the non-dominant radius (+5.8%). These results were
confirmed by Haapasalo et al. (2000), who report a lower
cortical density in the distal part of the dominant humerus
(-2%). The geometric modifications are very visible in
several parts of the radius and humerus, the differences
between the dominant and non-dominant segment being
between 16 and 21% for the total bone surface area, from
12 to 32 for the cortical surface area and from 5 to 25%
for cortical thickness. The medullary cavity is enlarged in
the proximal part of the humerus (+19%) and in the radial
diaphysis (+29%), suggesting that bone mineralization is
located farther than the longitudinal axis of the bone.

These observations are very important as far as
mechanical resistance is concerned. The resistance of the
diaphysis to torsion and bending stress is higher as the
mineral mass is condensed over the longitudinal axis of
the bone (Turner and Burr, 1993). The increase in bone
resistance in response to mechanical stimuli is obtained
through the growth of the global bone size and through
modifications of cortical architecture. At the diaphysis
level subject to mechanical loads, a periosteal expansion
is found and there is a lower expansion at the endosteum
level, which leads to an increase in bone size and in the
cortical surface area. The volumetric density of the cortical
bone can even be slightly reduced, but most often it is not
affected. A slight periosteal expansion can also be noticed
at the epiphysis and vertebrae level. In these parts of the
bone system, the trabecular bone density increases in
response to mechanical stimuli, for a better resistance to
compression forces.

In the previous studies, physical activity began in
childhood or adolescence. It seems that the response of
bone tissue to mechanical stress is different in the case of
mature bone. In the case of athletes who began practising
sports around the age of 35 years, Nara-Ashizawa et al.
(2002) did not notice a periosteal expansion in the dominant
radius. However, this mechanism occurs naturally with the
aging process, because it allows for the compensation of
endocortical bone loss. The authors discovered that the
total and medullary surface area in the middle third of
the dominant radius was lower, while global bone density
increased at the level of the middle and distal third of the
radius. However, the sporting activity practice level of
the subjects was relatively lower considering that it was a

leisure practice. In the case of national-level players who
began at 26.4-8.0 years, Kontulainen et al. (2002) noticed
a higher total surface area and cortical surface area in the
dominant humerus. This adaptation is twice weaker in
mature bone than in immature bone, but it is significant.

In order to obtain a better mechanical resistance, it is
preferable to practice a physical activity before the skeletal
maturation period, because the expansion capacities of
the periosteum are much higher than those of the mature
skeleton.

Some authors suggest that the period in which the
skeleton is most sensitive to mechanical stimuli is during
puberty and to be more precise, at the age of peak height
velocity, “adolescent growth spurt” (Parfitt et al., 1994;
Haapasalo et al., 1998). Approximately a year after this
peak height velocity, peak bone mass velocity appears
(Bailey et al., 1999). According to these authors, almost a
quarter of the adult bone mass is gained during the two years
that frame peak bone mass velocity (from the puberty stage
Tanner Il to IV (Tanner) in the case of girls and 111 to V in
the case of boys) (Marshall et Tanner, 1969, 1970). Bass
et al. (2002) consider that prepuberty rather than puberty is
the most opportune period. In the case of prepubertal tennis
players, a difference in the bone mineral content (BMC) of
11-14% between the dominant and non-dominant humerus
was noticed in the benefit of the dominant side (Bass et al.,
2002). This difference is not more important in the case of
prepubertal or postpubertal groups, despite alonger previous
sporting activity practice. The authors have recontacted
37 players at one year interval. By means of NMR, they
have highlighted two types of bone adaptation in response
to mechanical stimuli. Before puberty, the periosteum
expansion is dominant, which leads to a growth of the bone
size. After puberty, periosteal apposition continues, but it
is weaker and endocortical apposition contributes to the
increase in the cortical surface area.

According to Seeman (2002), an optimum period to
potentiate the effects of the sporting activity practice on
bone tissue cannot be established because the response of
the skeleton s local, depending on the mechanically stressed
part. During puberty, the growth of the appendicular
skeleton is more rapid than that of the axial skeleton. The
upper and lower limbs will be more sensitive to mechanical
stress throughout this period. During puberty, the growth
of the axial skeleton prevails, and the bone response can be
emphasized in the axial parts (Seeman, 2002). In order to
confirm this hypothesis, longitudinal studies are required.
In the current state of the literature, it is more prudent to
generally recommend practising a physical activity during
growth (MacKelvie et al., 2002). At the same time, the
intensity and the volume of training must be controlled in
order to avoid normal growth disorders (Forwood & Burr,
1993).

The effects of physical activity on trabecular bone
microarchitecture

If the bone mineral density explains around 70% of
the elasticity and mechanical resistance of trabecular bone
(Rice et al., 1988), bone microarchitecture, in addition
to BMD, allows to explain up to 90% of the mechanical
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properties of spongious tissue (Goldstein et al., 1993). The
number, thickness, orientation of the bone trabeculae, the
number of connections between the trabeculae influence
the mechanical resistance of spongious bone (Kleerekoper
et al., 1985).

The changes in the trabecular network identified in
osteoporosis cases are accompanied by the complete
disappearance of a number of bone trabeculae, by a
decrease in the thickness of the remaining trabeculae and
by an increase of the distance between the trabeculae.

The effects of mechanical stimuli on trabecular
microarchitecture have not been studied in the case of
humans for a long time. The in vivo assessment of the
parameters that characterize bone microarchitecture
requires the use of high-performance imaging methods
(NMR, pQCT) that are difficult to access, expensive and
radiant (pQCT), and bone biopsy is reserved to pathology.

The dosage of bone formation and resorption
biomarkers is used to prove the global metabolic activity of
the bone. This method has allowed to show that exercise-
induced mechanical stimuli have a positive effect on bone
remodelling in the case of human subjects (Morgan et al.,
2011). This observation is confirmed by animal studies
that use in vitro techniques, such as histomorphometry.
In the case of mice and rats, the differences of bone
formation that are reflected by bone remodelling are higher
after a few weeks of resistance training exercises in the
trabecular surface area of the epiphyses or at the vertebrae
level (Bourrin et al., 1995; Iwamoto et al., 2000; Notomi
et al., 2000; Notomi et al., 2001; Mori et al., 2003). The
difference in mineral apposition, which is an indicator of
osteoblastic activity, is higher in the case of the same parts
of the skeleton of the trained animals compared to sedentary
animals (Iwamoto et al., 2000; Notomi et al., 2001). Other
authors have not obtained the same results and assign the
increase of the bone formation difference to good osteoblast
recruitment (Bourrin et al., 1995; Notomi et al., 2000). The
discrepancies between the aforementioned studies can be
explained by the heterogeneity of the training programmes
in terms of means and intensity of exercise, and also by
the age differences between the studied animals. Bone
resorption is slowed down in response to training as shown
by the decrease in the number of osteoclasts (Bourrin et al.,
1995; Notomi et al., 2000; Mori et al., 2003). The effect
of this bone modelling activation is the increase in the
volume of trabecular bone (Ilwamoto et al., 2000; Mori et
al., 2003).

As a response to physical exercise, various
microarchitectural adaptations have been described. In the
case of 9-week-old rats, Bourrin et al. (1995) noticed an
8% increase in the number of bone trabeculae in the tibial
epiphysis after three weeks of training on the treadmill.
After 5 weeks of training, new bone trabeculae were found
inthe case of trained rats, at the level of primary ossification.
This adaptation was accompanied by a reduction of the
intratrabecular space, but bone volume was not significantly
different in the case of trained rats compared to sedentary
rats. After three weeks of training, the authors noticed in
the secondary ossification area a thickening of the bone
trabeculae associated with an increased bone volume.
In this area, it seems that physical exercise strengthens

the existing trabeculae without changes in the spacing
arrangement of the trabecular network. Mori et al. (2003)
prepared a system in which the animals had to climb and
surpass a mechanical resistance in order to manage to drink
water. They tested this with 8-week-old rats. After 2 weeks
of training, they confirmed an increase in the number of
bone trabeculae and a decrease in intratrabecular spacing,
but no thickening of the trabeculae was noticed at the level
of the proximal part of the tibia. This type of exercise,
which does not indicate shocks like in the case of treadmill
training, as well as the relatively reduced duration of
training (an average of 12 minutes per day), might explain
these results. After 8 weeks of training, Notomi et al., 2000
and Notomi et al., 2001 noted a significant increase in
the thickness of bone trabeculae, whereas intratrabecular
spacing decreased and the number of trabeculae increased,
but not significantly. The adaptations of the trabecular
network seem to depend on the practiced training, and
also on the duration of observation of the animals and on
the studied skeleton parts, involved more or less during
training.

In the case of adult animals, bone formation is
considerably low, the skeleton adapts to mechanical stress
by remodelling. In the case of 14-week-old rats, Yeh et
al. (1993) found a significant increase in the volume of
trabecular bone in the proximal part of the tibia after 9
and 16 weeks of training on the treadmill (+21 and 34%,
respectively,comparedtothe control group). Thisadaptation
is accompanied by a reduction of intratrabecular spacing
and by an increase in the number of bone trabeculae, which
is insignificant. At the L5 vertebra level, no difference in
trabecular bone volume or trabecular structure was found
between the control group and the trained group. The age
of the rats might explain the absence of significant results.

For humans, the effects of mechanical stimuli on
trabecular bone microarchitecture are difficult to assess in
vivo. The trabecular network can be studied through 3D
images obtained by NMR or pQCT (but this is very radiant)
or through 2D images obtained by standard radiography.

A study carried out on 106 volunteers who did not
practice asymmetric sports suggests that trabecular bone
tissue adapts positively to mechanical stress (Maclntyre
et al., 1999). These authors used pQCT in order to obtain
images of the trabecular structure of the dominant and non-
dominant radius. The connectivity index of the trabecular
network was better on the dominant side and the dimension
ofthemedullary spaceswas morereduced. These differences
were assigned to the fact that the dominant upper limb is
more stressed in daily life and therefore subject to higher
mechanical stress than the non-dominant upper limb.

Similar results were found in the case of tennis players
in a study carried out on 20 tennis players (Ducher et al.,
2004). The images of the dominant and non-dominant
distal radius were compared using images obtained through
MRI. The thickness of the cups (2 mm) was higher than the
average dimensions of the trabeculae (between 150 and 200
pm), the calculation of the histomorphometric parameters
was done by texture analysis. Eight parameters out of 19
were significantly different between the two radius bones.
The results suggest that the trabecular bone structure is
more complex, more heterogeneous and denser on the
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dominant side compared to the non-dominant side.

The bone texture of the distal radius of the dominant
and non-dominant side was also compared in 51 tennis
players, and the results were compared to those of 47
sedentary subjects (Ducher et al., 2004). The Hmean fractal
parameter was calculated using the method based on fractal
mathematics, according to the fractional Brownian motion
model (Benhamou et al., 1994). The Hmean parameter was
higher on the dominant side both for tennis players and
sedentary subjects, and the difference between the non-
dominant and the dominant distal radius was similar in the
two groups. These results confirm the hypothesis regarding
the effects of daily mechanical stress on the trabecular
structure of the dominant radius (Maclntyre et al., 1999).

The analysis of bone texture using the method based
on fractal mathematics was also used in the study carried
out on 236 children in Oradea, aged between 8 and 11
years, part of these being included in a group of additional
physical activity, two times a week, for 6 months (lanc et
al., 2006). In order to establish bone status, each child had
a radiograph of the calcaneus of the non-dominant lower
limb. Based on this radiograph, the fractal analysis of
bone texture was performed, and the result was expressed
as Hmean parameter. The Hmean parameter is related to
the fractal dimension (D), through the relation H=2-D
(Lespessaillesetal., 1998). The higher the Hmean value, the
smaller the intratrabecular space and the better the quality
of bone texture, thus the bone has a better resistance. After
6 months, the Hmean parameter was significantly different,
the group of additional physical activity presenting a
significant Hmean gain compared to the sedentary group.

Conclusions

1. The solidity of the skeleton mainly depends on bone
architecture at macroscopic and microscopic scale.

2. The parameters that characterize bone macro- and
microarchitecture can be changed by exercise-induced
mechanical stimuli.

3. Mechanical stimuli have a positive effect on
longitudinal bone growth, cortical thickness, general bone
size.

4. Cross-sectional studies have shown that mechanical
stimuli improve bone resistance by adaptations of cortical
thickness, an increase in the number of bone trabeculae,
an increase in the volume of trabecular bone, a decrease in
intratrabecular spacing, a thickening of bone trabeculae.

5. Bone adaptations are strongly dependent on the
amplitude of the mechanical stimulus, on the application
frequency, on the intensity of mechanical stimuli, on their
rhythm, on the distribution of mechanical forces, and also
on the age of subjects and the type of studied bone (cortical
or trabecular).

6. Knowing the effects of mechanical stimuli on the
architectural parameters of bone is necessary in order
to optimize the benefits of physical activity on bone
resistance.
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Oradea, un oras cu vechi traditii si rezultate deosebite in

poloul romanesc

Oradea, a city with an old tradition and special results in the

Romanian water polo
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Rezumat

De-a lungul anilor, dintre jocurile sportive de echipa practicate in Oradea, poloul a obtinut cele mai bune rezultate in

competitiile nationale si internationale, a promovat numerosi sportivi in loturile olimpice, nationale de seniori si de juniori. Cu
toate acestea, evolutia acestei discipline sportive nu a prezentat un interes deosebit pentru cei care au studiat istoria sportului
oradean. Tinand cont de acestea, am considerat ca o asemenea lucrare este de actualitate si ca ea ar fi utila pentru cei care vor
sd cunoasca istoria sportului oradean si in mod deosebit evolutia jocului de polo in oragul nostru.

in cadrul procesului de documentare am studiat lucréri enciclopedice, monografii ale poloului din Romania, articole din
ziare locale si centrale, documente elaborate de forul de conducere al poloului de la noi, precum si de cluburile oradene cu sectii
de polo. Pentru completarea informarii noastre am apelat la consultarea unui bogat material iconografic, la discutii cu jucatori,
antrenori, conducatori si alte persoane care au cunostinte sau poseda materiale documentare privind tema studiata.

Lucrarea abordeaza aspecte legate de inceputurile practicarii acestei discipline sportive la Oradea, evolutia poloului oradean
de-a lungul timpului, principalele rezultate obtinute de echipele noastre pe plan national si international, contributia acestora la
formarea loturilor olimpice, nationale de seniori i de juniori. De asemenea, sunt prezentati jucatori, antrenori, conducatori care
au avut o contributie recunoscuta pe plan local si national.

Cuvinte cheie: istoria sportului, polo pe apd, Oradea.

Abstract

Along the years, among all team games played in Oradea, the water polo has obtained the best results in the national and inter-
national competitions, has promoted numerous athletes in the national Olympic lots for seniors and juniors.

Nevertheless, the evolution of this discipline has never presented a special interest for those who have studied the history of
sport in Oradea. Taking all this into account, we have considered that such a paper to be topical and that it would be useful to those
interested in the history of sport in Oradea, and especially in the evolution of the polo in our city.

During the process of documentation we have studied encyclopedic works, monographs of the Romanian polo, articles from
local and central newspapers, documents from the leadership forum of the polo in our country, as well as from the polo clubs from
Oradea. For better information we have studied a rich iconographic material, we have talked to players, coaches, leaders and other
persons who possessed documentary material concerning our theme.

This paper approaches aspects from the beginnings of the water polo in Oradea, its evolution, the most important results ob-
tained by our teams during the national and international competitions, their contribution in the forming of the Olympic teams for
seniors and juniors. We also present players, coaches and leaders who had a significant recognition locally and nationally.

Keywords: history of sport, water polo, Oradea.

Introducere

Cu toate ca a fost descoperit si practicat in Anglia inca
pe la mijlocul secolului al XIX-lea, aparitia jocului de polo
in alte tari a fost intarziata, mai cu seama, de lipsa bazinelor
de inot. Incepand cu anul 1890, jocul de polo pe apa incepe
sd fie practicat 1n Statele Unite, mai ales in bazine de mici
dimensiuni, apoi in Germania, Austria si peste cativa ani si
in Ungaria (Rajki, 1958). La scurt timp, incepand cu cea de
a doua editie, Paris, 1900, poloul este inclus in programul
Jocurilor Olimpice, fiind primul joc sportiv de echipa

olimpic (Wallechinsky, 1996).

In tara noastrd, jocul de polo incepe si fie practicat
inainte de Primul Razboi Mondial, mai ales 1n orasele din
Transilvania si Banat, In mod deosebit la Cluj, Timisoara,
Targu Mures, Oradea si Arad (Aros, 1980).

In cei aproape o sutd de ani de existentd in Romania,
poloul a devenit unul dintre jocurile sportive cu cele mai
bune participari in marile competitii internationale oficiale
ale echipelor reprezentative: opt prezente la turneele din
cadrul Jocurilor Olimpice — 1952, 1956, 1960, 1964, 1972,
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1976, 1980 si 1996; zece participari la turneele finale ale
campionatelor mondiale de seniori — 1973, 1975, 1978,
1991, 1994, 2003, 2005, 2007, 2009, 2011; participarea
la douazeci si douad de turnee finale ale campionatelor
europene de seniori — 1954, 1962, 1966, 1970, 1974, 1977,
1981, 1983, 1985, 1987, 1989, 1991, 1993, 1995, 1996, 1998,
1999, 2001, 2003, 2006, 2008, 2010. Dinamo Bucuresti,
Crisul Oradea, Rapid Bucuresti, Steaua Bucuresti si CSM
Oradea au avut numeroase prezente si rezultate bune
in competitiile europene ale echipelor de club: Cupa
Campionilor Europeni, Euroleague, Cupa Cupelor, Trofeul
Ligii Europene de Natatie (***, 2011a).

Poloul, cu toate ca prin realizérile sale, este jocul
sportiv de echipa din Oradea cu cele mai bune rezultate
in competitiile nationale si internationale, cu cele mai
numeroase prezente ale sportivilor in loturile olimpice,
nationale de seniori §i juniori, nu a fost suficient studiat
de specialistii in istoria sportului. Sunt putine lucrari care
sa abordeze trecutul acestei discipline sportive, palmaresul
echipelor orddene si contributia lor la formarea echipelor
reprezentative ale Romaéniei. Avand in vedere aceste
aspecte, am considerat ca o asemenea lucrare este de
actualitate si cd ea ar fi utild pentru cei care vor sa cunoasca
istoria sportului oradean si in mod deosebit evolutia jocului
de polo in oragul nostru.

Tnceputurile jocului de polo in Oradea

Primele incercari de practicare a jocului de polo in
Oradea au fost influentate de conditiile naturale, parti-
cularitatile climatice ale acestei zone geografice. Clima
mai blanda, existenta apelor termale in imediata vecinatate
a oragului si faptul ca urbea este brazdata de apele Crisului
Repede au oferit conditii pentru practicarea inotului si apoi
a jocului de polo. Apele termale de la Baile Felix si Baile
Episcopiei erau cunoscute din cele mai vechi timpuri si
au fost folosite atat in scop terapeutic, cat si de agrement.
Odata cu amenajarea, in anul 1888, a unui bazin la Baile
Felix (***, 1900) si construirea unui bazin modern in albia
Crisului Repede, in dreptul insulei Dory (¥**, 1901), au
fost imbunatatite conditiile pentru practicarea sporturilor de
apa. Cu toate acestea, chiar si dupa constituirea Asociatiei
Sportive Oradea, a Clubului Atletic si a Asociatiei Sportive
a Muncitorilor Staruinta, care aveau sectii de inot cu bune
rezultate, poloul era practicat in mod sporadic, ca o forma
de amuzament de catre unii inotatori, fara a beneficia de o
organizare riguroasa sau de un sprijin deosebit din partea
conducatorilor sportului din acea perioada (Torék, 1937).

Au ramas putine dovezi legate de poloul orddean de
dinaintea Primului Razboi Mondial. Din presa vremii
aflam ca in vara anului 1912 se desfasurau antrenamente
de polo (¥**, 1912b) si ca in cadrul concursului de natatie
organizat de Clubul Atletic Oradea, la 15 august 1912 s-a
disputat si un meci de polo intre echipele oradene Clubul
Atletic si Clubul Sportiv, castigat de prima formatie cu
scorul de 11-0 (*¥**, 1912a).

Anii de razboi, la fel ca si in cazul celorlalte ramuri
de sport, au determinat intreruperea activitatii natatiei
oradene. Dupd incetarea ostilitatilor s-au facut eforturi
pentru refacerea bazinelor si a locurilor amenajate pentru
practicarea inotului si a jocului de polo. In vara anului 1918
s-a renovat bazinul de la Baile Felix (***, 1918), iar in luna

iunie a anului 1921 s-a dat in folosinta noul si modernul
bazin din parcul orasului, construit de Pankolits Karoly
(***1921). In acest fel, natatia orideana avea conditii
bune pentru a se extinde si progresa.

Inceputul anilor *20 marcheaza un avant al jocului de
polo in orasele Transilvaniei, prin sporirea numarului de
echipe si largirea activitatii competitionale. Cluburile si
asociatiile sportive din Oradea s-a alaturat acestei tendinte.
In acest context, fratii Konig, Lajos si Andrés, care aveau
o bogata experienta castigata la Budapesta, impreuna cu
sportivii Schonberger Andras, Klein Pal, Rozsa Gusztav,
Torok Lajos, Sonnenwirth Miklos si altii, sprijiniti de omul
de afaceri Sonnenfeld Andras, au pus bazele echipei de
polo din cadrul Asociatiei Sportive a Muncitorilor Staruinta
Oradea (Heller, 1981). La scurt timp, in anul 1925, si-au
reluat activitatea si poloistii de la Asociatia Sportiva
Oradea, urmati de cei de la Clubul Atletic. In anii care
au urmat, activau echipe de polo si in cadrul asociatiilor
sportive Intelegerea, Ferarul si Crisana (Fehér si Honig,
1937).

In anii de dupa Primul Rizboi Mondial, progresul
poloului oradean s-a manifestat nu numai sub aspectul
cresterii numarului echipelor, ci si prin Tmbunatatirea
nivelului pregatirii, prin sporirea numarului competitiilor
organizate. Cele mai cunoscute competitii organizate in
aceasta perioada in Oradea au fost Cupa Staruinta si Cupa
Intelegerea. De asemenea, s-au inmultit intalnirile grupa-
rilor oradene cu echipe din alte orase. Astfel, in anul 1926,
Asociatia Sportiva Oradea a invins combinata Clujului,
formata din jucatori de la Clubul Atletic si Haggibor, si
a céstigat, la Timisoara, Cupa Bega. In anul urmitor, la
Arad, echipa oradeana a terminat pe primul loc in cadrul
Cupei Muresul (Pasztai s.c., 2011). Participarea la primul
campionat regional a fost un succes, poloistii de la Asociatia
Sportiva Oradea au invins pe cei de la Universitatea Cluj
cu 7-4 (*** 1928). In urma acestui rezultat, in evidentele
Federatieci Romane de Polo, Asociatia Sportiva Oradea
figureaza ca prima echipa campioand nationala la aceasta
disciplina sportiva (***, 2011b).

In luna februarie 1931, delegati din Oradea au partici-
pat la constituirea Federatiei Romane de Inot. Printre
obiectivele ce si le-a propus noul for national de conducere
a natatiei din tara noastra au fost promovarea poloului pe
plan national, spijinirea acestei discipline sportive pentru a
fi practicata in cat mai multe localitati, sporirea numarului
echipelor de polo, imbunatatirea calendarului competitional,
organizarea unui campionat national (***, 1931).

Prin activitatea lor, prin competitiile organizate, prin
rezultatele obtinute, echipele de polo din Oradea au fost
printre cele mai active si mai valoroase din tara. In perioada
interbelica la Oradea s-au organizat o serie de turnee, Cupa
Asociatiei Sportive Oradea (***, 1930), Cupa Intelegerea
(***, 1932), Cupa Clubului Atletic, Oradea (***, 1934),
Cupa Cavalli (***, 1938), competitii care au reunit echipe
valoroase din tard, precum Universitatea Cluj, Clubul
Atletic Cluj, Kadima Timigsoara, Clubul Atletic Arad,
Phonix Baia Mare, Clubul Sportiv Targu Mures, CFR
Bucuresti etc. (***, 1935b). Jucatorii oradeni s-au numarat
printre protagonistii concursurilor regionale. Echipele
oradene au sprijinit eforturile forului diriguitor al natatiei
romanesti pentru organizarea unei competitii In urma
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careia sa se desemneze campioana nationalad. Printre
jucatorii care s-au remarcat prin evolutiile lor s-au
numarat Felicsidesz, Fodor, Rozsa, Sonnenwirth, Mokos.
Antrenorii remarcati in aceasta perioada au fost Sziminszki
de la Asociatia Sportiva Oradea si Dvorzsak de la Asociatia
Sportiva Ferarul (***, 1935a).

In toamna anului 1940, cand in urma Dictatului de
la Viena Ardealul de Nord a fost alipit Ungariei, poloul
oradean a trecut sub jurisdictia Federatici Maghiare de
Inot. In anii urmatori, echipele oridene au luat contact
direct cu unul dintre cele mai puternice polouri din lume
la acea dati. In urma intalnirilor amicale dintre echipele
din Cluj, Oradea si Targu Mures cu formatii din Ungaria
s-a evidentiat si mai mult diferenta valorica dintre elita
poloului mondial si valoarea jucatorilor autohtoni (***,
1943).

Poloul oradean in perioada 1945 - 2011

Dupa razboi, echipele de polo din Oradea si-au reluat
greu activitatea. Abia in anul 1947 Asociatia Sportiva
Libertatea a participat la campionatul national, unde s-a
clasat pe locul I1I, in urma ILSA Timisoara si BEAC Cluj
(*¥**,1947). In perioada 1948-1958, echipele Intreprinderea
Comunala, Constructorul si Energia nu au avut o conti-
nuitate in ceea ce priveste participarea in campionatul
national si au obtinut rezultate modeste. in echipele oradene
din acea perioada s-au format o seama de jucatori valorosi,
precum Deutsch Jozsef, Hegyesi Lajos, Karacsonyi Istvan,
Csordas Jend, Rozsa Gusztav, Fodor Tiberiu, dar acestia
s-au transferat la echipele bucurestene Dinamo, Casa
Centrala a Armatei, unde au cunoscut adevarata consa-
crare. Hospodar Zoltan, Bordi Ivan si Nagy Gavril, dupa ce
s-au transferat la Bucuresti, au fost componenti ai echipei
Romaniei participanta la turneul olimpic de la Melbourne
si au ales sd nu se mai intoarcd in tard (Demjen, 1996). In
aceste conditii, iubitorii poloului din orasul nostru au avut
de asteptat o lunga perioada de timp pana cand o echipa
din Oradea sa obtina rezultate notabile pe plan national, sa
participe in competitiile internationale ale cluburilor si sa
promoveze jucatori valorosi in loturile nationale.

Dupa darea in folosinta a bazinului acoperit si consti-
tuirea Clubului Sportiv Crisul, pentru o scurtd perioada de
timp, poloul oradean a cunoscut un reviriment, ocupand
in campionatul national locul II in 1959 si 1960. A urmat
o perioada de aproximativ doua decenii fara rezultate
notabile, exceptand titlurile de campioni nationali de
juniori I, obtinute in 1973 si 1978 (Vasiliu, 1998).

Inceputul anilor 80 a marcat o cotiturd importanta in
destinul poloului oradean. Reunirea unor factori favorizanti
precum acumuldrile in pregatire, experienta castigata
in competitii, progresul valoric al nucleului de jucatori,
care au alcatuit cele doud echipe campioane nationale
de juniori, o serie de masuri organizatorice, printre care
cea mai benefica s-a dovedit a fi fuziunea dintre sectiile
de polo de la Crisul si Progresul si transferarea unor
poloisti valorosi, precum Garofeanu Liviu, Rusu Claudiu
si Ungureanu Vasile, au condus la saltul valoric concretizat
prin obtinerea performantelor demult ravnite. Avand in
antrenorul Rujinschi Nicolae un profesionist experimentat,
stapanit de gandul fauririi unei mari echipe, dublat de
elanul si profesionalismul lui Anexandrescu loan, in 1981,

dupa o evolutie remarcabild, poloistii orddeni obtin un
prim succes intr-o competitie europeana a cluburilor, locul
II in Cupa Cupelor (***, 2010).

In anii urmitori, sub conducerea antrenorului Ioan
Alexandrescu, beneficiind de conditii mai bune de
pregatire, dispunand de un lot de jucdtori valorosi,
harnici, modesti si dornici de afirmare, sprijinit de o
a ajuta marea performantd, avand in fruntea sa pe Cosma
Horea, rezultatele nu s-au lisat mult asteptate. in aceasta
conjunctura, la mijlocul anilor 80, s-a reusit valorificarea
potentialului poloului oradean, a profesionalismului antre-
norilor, a talentului si capacitatii de performantd a
jucatorilor. In anul 1985, pentru prima data titlul suprem a
ajuns 1n posesia echipei Crigul. Cei care au realizat aceasta
performanta au fost: Rada Mihai, Csaki Istvan, Kiss
Francisc, Gordan Cornel, Costras Dorin, Garofeanu Liviu,
Fejér Ivan, Pantea Roberto, I11és Zoltan, Indig Gabor, Indig
Laszl6, Boné Ladislau. Anul 1986 a insemnat un nou titlu
de campioana nationald. Dupa aceste succese, echipa nu a
mai gasit resurse suficiente pentru a reedita performanta de
varf, dar a obtinut rezultate bune, fiind cea mai bine clasata
echipa din provincie in campionatul national de seniori
(*¥**,2011b).

Odata cu retragerea lui loan Alexandrescu s-a incheiat
un ciclu, care poate fi considerat ca fiind cel al afirmarii si
consacrarii echipei Crisul printre cele mai bune echipe ale
poloului roméanesc.

Schimbarile survenite, viziunea noii echipe manageriale
au generat un nou proiect care si-a propus sa conduca la
construirea unei noi echipe competitive pe plan national
si international. O serie de reorganizari succesive, atat in
ceea ce priveste componenta echipei cat si organizatorice,
prin Tmbunatatirea relatiilor cu organele locale si cu
sponsorii, asigurarea unor conditii mai bune de pregatire
prin darea in folosinta a bazinului olimpic, au generat un
progres continuu, care a culminat cu obtinerea in anul
2007 a medaliei de aur in campionatul national. Si, de aici,
succesele s-au tinut lant, cucerirea a alte patru titluri de
campioand nationala de echipa Clubului Sportiv Municipal
Oradea — 2008, 2009, 2010 si 2011 (***, 201 1c). incepand
cu anii ’50, Oradea a devenit un important rezervor al
echipelor nationale. In 1980, Costras Dorin si Ungureanu
Vasile si, In 1996, Bonca Florin au facut parte din delegatia
Romaniei la Jocurile Olimpice de la Moscova, respectiv
Atlanta. Intre 1991 si 2011, noud poloisti orddeni au fost
componenti ai loturilor nationale de seniori, participand la
sapte editii ale campionatelor mondiale. Intre 1980 i 2010,
cincisprezece poloisti din Oradea au reprezentat Romania
in cadrul echipei nationale la paisprezece turnee finale
ale campionatelor europene de seniori. De asemenea,
poloistii oradeni au participat la Campionatele Mondiale
Universitare si la numeroase editii ale Campionatelor
Balcanice. Crigul si apoi Clubul Sportiv Municipal Oradea
au participat la trei editii ale Cupei Campionilor Europenti,
doua editii ale Euroleague, trei editii ale Cupei Cupelor si
treisprezece editii ale Trofeului Ligii Europene de Natatie
(*¥**,2011a).

De-a lungul timpului, dar mai cu seama in ultimii
patruzeci de ani, poloul din Oradea s-a dovedit a fi si un
puternic centru de selectie, de pregatire si de promovare
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a copiilor si juniorilor in care s-au format multi jucatori
valorosi. In intervalul 1980-2011 echipele de juniori din
Oradea au obtinut patruzeci si patru de medalii la turneele
finale ale campionatelor nationale — douasprezece la
juniori I, cincisprezece la juniori II si saptesprezece la
juniori III (***, 2011b). De asemenea, echipele orddene au
avut o contributie apreciata la formarea echipelor nationale
de juniori si rezultatele obtinute de acestea. De-a lungul
anilor, douazeci si sapte de tineri jucatori oradeni au fost
prezenti la saptesprezece turnee finale ale campionatelor
europene de juniori, cel mai bun rezultat fiind cel din anul
1981, locul II. Cinci juniori oradeni au luat parte la turneul
final al campionatelor mondiale din Kuwait, 1999 (***,
2011c).

Jucatori si antrenori

De-a lungul anilor, poloul s-a bucurat de succesiunea
unor generatii de jucatori dintre care cei mai multi au fost
puternic atasati de sportul oradean, care au avut o mare
putere de muncad, pe care i-a caracterizat modestia si
ambitia de a obtine performante care sa aduca glorie pentru
Oradea, aprecieri pozitive clubului sub ale carui culori au
jucat. Prin valoarea lor si performantele obtinute, au iesit in
evidenta doua generatii, cea de dinainte de anul 1990 in care
s-au remarcat Fejér Ivan, Costras Dorin, Garofeanu Liviu,
Gordan Cornel, Farcuta Emil, 111és Zoltan, Pantea Roberto,
Rada Mihai, Ratz Petru, Csaki Istvan, Kiss Francisc si
cea din ultimii cincisprezece de ani, avand ca lideri pe
Bonca Florin, Dunca Gheorghe, Georgescu Ramiro, Kadar
Kalman, Diaconu Nicolae, Milai Mircea, Goina Cosmin,
Baidoc Cosmin, Popoviciu Alexandru.

In acesti ani, poloul din Oradea a avut o scoali aparte,
bazatd pe principii sanatoase, convingeri puternice si
antrenori deosebiti. Din generatia mai veche a antrenorilor
echipelor de seniori au ramas in memoria oradenilor
Sonnenwirth Miklos, Freud Emerich, Rujinschi Nicolae.
Acesti antrenori cu vocatie, aflati, mai multi sau mai putini

ani, in slujba poloului, asigurand, generatie dupa generatie,
pregatirea si participarea in competifii a acestora, si-au
castigat un loc aparte in istoria acestei discipline sportive.
Prin modul in care si-au exercitat profesia, prin felul in care
au calauzit destinele multor generatii de poloisti in bazin
si dincolo de spatiul acestuia, prin rezultatele obtinute,
prin felul in care au contribuit la integrarea in societate
a elevilor lor si-au faurit o imagine de mentori care au
pregatit sportivi valorosi, dar si oameni deosebiti.

In ultimele decenii, destinele echipelor oridene de
seniori au fost marcate de patru antrenori, Rujinschi
Nicolae, Alexandrescu loan, Garofeanu Liviu si Gordan
Cornel.

Dintre toti acestia, un loc aparte ocupa Rujinschi
Nicolae, care si-a dedicat mare parte din viata poloului
oradean, traind zi de zi, sezon dupa sezon cu dorinta de a fi
un bun antrenor, de a realiza in profesie ceva deosebit si util,
de a pregati si promova cat mai multi jucatori valorosi, de a
forma o echipa competitiva. Chiar daca s-a stins din viata
mult prea devreme, mare parte din gandurile si nazuintele
sale au devenit realitati. De numele sau sunt legate doua
titluri de campioni nationali la juniori I, mai multe locuri
fruntage in campionatul national de seniori, cel mai bun
rezultat obtinut de o echipa oradeanad intr-o competitic
internationald. Pentru toate acestea, Nicolae Rujinschi s-a
bucurat de o recunoastere unanima in poloul romanesc, a
fost iubit si stimat de sportivi si toti cei cu care a colaborat
si a ramas in memoria si inimile lor ca un mare antrenor,
devotat profesiei, statornic in dragostea sa pentru polo.
Cu toate ca au trecut aproape trei decenii de la trecerea
sa in nefiinta, Nicolaec Rujinschi raméane, in continuare, o
legenda a poloului oradean, a carui aura este pastrata cu
dragoste de multe generatii de jucatori, de antrenori, de
cunoscuti, de iubitori ai poloului si de spectatori.

Cand poloul oradean a suferit o neasteptata si grea
pierdere prin moartea lui Rujinschi Nicolae, Alexandrescu
Ioan a fost omul potrivit la locul potrivit, el continuand cu

Tabelul |
Medaliile obtinute de echipele oradene de juniori I, II si III la campionatele nationale de polo, 1980-2011.

Juniori I Juniori IT Copii

Anul Locul Locul Locul
1 11 1 11 111 1 11 111

1980 Crisul
1987 Crisul
1989 Crisul
1990 Crisul
1991 Dinamo Crisul
1992 Dinamo
1993 Crisul Dinamo
1994 Dinamo Dinamo
1995 Crisul Dinamo
1996 Dinamo Crigul Dinamo Crisul
1997 Crisul Dinamo
1998 Dinamo Crisul
1999 Crisul
2003 Crisul
2004 Crisul Crisul
2005 Crisul Crisul
2006 Crisul Crisul
2007 Crisul Crisul Crisul
2008 Crisul Crisul Crisul
2009 Crisul Crisul Crisul
2010 Crisul Crisul Crigul
2011 Crisul Crisul Crisul
Total 7 1 5 8 2 9 6 2

(Sursa: Federatia Romana de Polo)
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pricepere si cu bune rezultate proiectul demarat de mentorul
sau. S-a dovedit a fi un bun antrenor, sub comanda sa echipa
a castigat primele doua titluri de campioana nationala. S-a
impus si ca un bun manager, conducand o lunga perioada
de timp destinele Clubului Sportiv Crisul si ale poloului
oradean. Valoarea sa profesionald a fost confirmata si
recunoscuta prin distinctia emblematica dorita de toti cei
care plamadesc performanta, titlul de antrenor emerit.

Garofeanu Liviu a preluat echipa intr-un moment
de rascruce, cand in sanul acesteia erau multe si variate
probleme. Dand dovada de tact, profesionalism si o
remarcabila capacitate de a Tmbina cunostintele dobandite
in anii de studii cu indelungata experienta de jucator la
cel mai inalt nivel, a reusit sa asigure o buna pregatire, sa
obtind un climat favorabil performantei, care au condus la
obtinerea unor rezultate bune. Ca o recunoastere a calitatii
muncii depuse si a valorii rezultatelor obtinute, Federatia
Romana de Polo i-a acordat cea mai inalta distinctie, cea
de antrenor emerit.

Gordan Cornel, punandu-si cu pricepere in valoare
cunostintele si experienta, valorificand conjunctura favora-
bila creatd, si-a depasit naintasii, echipa antrenata de el
obtinand cinci titluri de campioand nationald de seniori.

Poloul orddean a obtinut performante deosebite si dato-
ritd unor antrenori care au realizat selectia, au asigurat
pregatirea si au condus in competitii echipele de juniori si
copii. La acest nivel, de-a lungul timpului, au activat cativa
antrenori deosebiti: Rujinschi Nicolae, Lévai Pal, Bdjenaru
Eugen, Cosma Marcel, Cimpianu Ciprian, Orban Zoltan,
Sava Dorin. Acesti profesionisti remarcabili, sub mana
carora s-au format multe generatii de jucatori, i-au Invatat
alfabetul acestei discipline sportive, au stiut sa-i pregateasca
si sa le insufle convingerea cd viata componentilor unei
echipe este un sir neintrerupt de campanii pentru care
trebuie sd te pregatesti mereu. Poloistii oradeni datoreaza
mult acestor antrenori §i pedagogi care le-au transmis
dorinta de a se autodepasi, care i-au facut sa inteleaga ca
trebuie sd munceasca pentru a fi mai buni ca adversarii lor,
ca sportul le solicita ordine si discipling, ca pentru a realiza
performante este necesar sa faca sacrificii si sa lupte pentru
victorie la fiecare meci.

O mare parte a noilor generatii de jucatori, care au
dovedit ca sunt talente autentice in plin proces de afirmare
si lansare 1n poloul romanesc, datoreaza mult primilor lor
antrenori, alaturi de care au trait momente de neuitat legate
de castigarea a numeroase titlului de campioni nationali
de juniori, pe care le pastreaza toatd viata in tezaurul
de amintiri dragi. Rezultatele lor reprezinta, pe langa
implinirea unor nazuinte firesti pentru fiecare sportiv, si
un semn de multumire adresat celor care i-au initiat in alfa-
betul poloului, celor care i-au lansat in acest minunat sport
si care le-au calauzit pregatirea in primii ani ai formarii lor
ca jucatori.

Concluzii

1. Conditiile naturale, particularitatile climatice si
influenta exercitata de practicarea jocului de polo in
diferite localitati din Ungaria, Banat si Transilvania au
avut o inraurire pozitiva asupra inceputului acestui sport in
Oradea.

2. Primele informatii consemnate privind practicarea

jocului de polo in Oradea dateaza din vara anului 1912,
cand poloul era practicat iIn mod sporadic, ca o forma de
amuzament, de catre unii inotatori.

3. Inperioada interbelica, prin activitatea si rezultatele
echipelor Asociatia Sportivda Oradea, Clubul Atletic,
Asociatia Sportiva a Muncitorilor Stiruinta, Intelegerea,
Ferarul si Crigana, poloul a cunoscut un progres vizibil,
iar Oradea, alaturi de Cluj, Timigoara, Targu Mures si
Bucuresti, era unul dintre cele mai active §i mai puternice
centre din tara.

4. Intre 1945-1980, cu toate ci in Oradea s-au format o
seama de jucatori valorosi, datorita faptului ca multi dintre
acestia s-au transferat la echipe din Capitala, oradenii au
avut de asteptat o lungd perioada de timp pana cand o
echipa locala sa obtina rezultate notabile pe plan national,
sa participe In competitiile internationale ale cluburilor si
sd promoveze jucatori valorosi in loturile nationale.

5. Dupa 1980, Oradea a devenit unul dintre cele mai
puternice centre de polo din tara. In anul 1982 echipa Crisul
s-a clasat pe locul II in Cupa Cupelor. Intre 1985 si 2011,
echipele oradene, Crisul si Clubului Sportiv Municipal,
s-au clasat de sapte ori pe locul intai in campionatul natio-
nal de seniori. In anul 1980, Costras Dorin, Ungureanu
Vasile si, in anul 1996, Bonca Florin au facut parte din
delegatia Romaniei la Jocurile Olimpice de la Moscova,
respectiv Atlanta. De-a lungul anilor, noua poloisti oradeni
au fost componenti ai loturilor nationale de seniori, parti-
cipand la sapte editii ale campionatelor mondiale. Intre
1980 si 2011, cincisprezece jucatori de polo din Oradea
au reprezentat Romania in cadrul echipei nationale la
paisprezece turnee finale ale campionatelor europene de
seniori.

6. Poloul din Oradea s-a impus §i ca un puternic centru
de selectie, pregatire si promovare a copiilor si juniorilor.
In intervalul 1980-2011 doudzeci si sapte de tineri jucatori
din echipele orddene au facut parte din lotul national de
juniori, participand la un turneu final al campionatului
mondial de juniori §i la saptesprezece turnee finale ale
campionatelor europene de juniori. De asemenea, echipele
de juniori din Oradea au obtinut patruzeci si patru de
medalii la turneele finale ale campionatelor nationale
— douasprezece la juniori I, cincisprezece la juniori II si
saptesprezece la juniori I1II.

Conflicte de interese
Nimic de declarat.

Precizari

Lucrarea a fost realizatd pe baza datelor culese in cadrul
procesului de documentare in vederea elaborarii unei
monografii a poloului orddean.

Pentru amabilitatea de care au dat dovada, pentru modul
in care ne-au ajutat in diferite etape ale elaborarii lucrarii,
recunostinta noastra se indreapta catre sportivii, antrenorii,
conducatorii sportivi, familiile acestora si catre toti cei
care ne-au pus la dispozitie informatii, fotografii, alte
documente privind istoria jocului de polo 1n Oradea.
Pentru sprijinul primit, aducem mulfumiri conducatorilor
Clubului Sportiv Crisul Oradea si salariatilor institutiilor
specializate in pastrarea documentelor legate de trecutul
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New Romanian publications in the field of sports
Publicatii romanesti recente in domeniul sportului

Reversul medaliei

Andreea Raducan

Editura Wiseman, Bucuresti, 2012
189 pagini

Reversul Medaliei este o carte extrem de emotionanta
despre sportul de mare performanta, despre o sportiva care
a gasit resursele necesare pentru a merge mai departe dupa
nedreptatea de la Sydney. O carte care ne obliga sa reflectam
la propriul nostru destin, la nedreptatile si durerile pe care
le-am avut noi ingine de infruntat.

Romania a platit scump intr-o situatie nici pand
azi lamuritd, iar Andreea Raducan a fost in mijlocul
evenimentelor, suferind cel mai mult din cauza unei
conjuncturi nefericite, din cauza unei neglijente care i-a
marcat viata si cariera prin amploarea consecintelor.

Cartea de fata isi doreste, spre surprinderea unora, sa
reconstituie cat mai exact cele intamplate atunci. De ce
surprindere? Pentru c¢d in mod normal, fiecare dintre noi
doreste sa uite momentele dificile pe care a trebuit sa le
depaseasca la un moment dat in viata.

O reconstituire este o incercare ce presupune multd
rabdare, perseverentd si curaj. Rdmane Iintrebarea de
ce acum? Poate din orgoliu, poate din dorinta de a mai
demonstra inca odatd ca nu a fost vinovata si cd a platit
un pret prea mare pentru o greseald care nu i-a apartinut?
Andreea Raducan face acest efort de a povesti faptele ...

Revolutia ultrasilor

Dinu Gutu

Editura Cartier, Bucuresti, 2012
132 pagini

Revolutia ultrasilor este a doua carte despre fenomenul
Ultras din tara noastra, dupa ce in urma cu doi ani a mai
aparut si Stapanii stadioanelor. Cartea are la baza un studiu
al autorului in colaborare cu Romanian Ultras.

Lucrarea de fatda nu 1isi propune sa analizeze
comportamentul membrilor aleatorii care formeaza
»~multimea conventionald” a spectatorilor unui meci de

fotbal, ci grupurile organizate, situate, de obicei, la peluzele
stadioanelor, care formeaza galeria unei echipe de fotbal.
Incadrarea teoretici a grupurilor organizate de suporteri
pune anumite probleme, intrucat modul situational diferit
de actionare le plaseaza in cel putin doua categorii cu grade
diferite de intensitate:

- mulfimi active, care ,,se manifestd emotional foarte
puternic, avand un scop preponderent instrumental; urma-
resc adesea sanctionarea violenta a ceea ce indivizii impre-
unad considera ca trebuie pedepsit”.

- mulfimi protestatare, care ,,au un caracter distructiv...
semnaleaza ca ceva nu merge bine 1n societate”.

Acelasi context este valabil si pentru galeriile de fotbal
care poarta ,,razboaie” simbolice sau chiar fizice in cadrul
meciurilor, comportandu-se colectiv asemenea unor trupe
de gherild, iar la nivel individual membrii acestor grupari
rivale avand relatii colocviale sau chiar legand amicitii.

Tenisul - metodologia instruirii
Richard Schonborn

Editura Casa, Oradea, 2011

280 pagini

Editata sub egida Federatici Romane de Tenis, dupa
cum marturiseste insusi autorul, aceasta carte se adreseaza
in primul rand antrenorilor, expertilor si specialistilor din
lumea tenisului, dar si tuturor iubitorilor acestui sport, ea
cuprinzénd o serie de teorii specifice de antrenament, pe
care autorul incearca, cu generozitate, sa le transmita celor
interesati.

Bazatd pe vasta experientd a autorului ca jucétor de
tenis de elita si antrenor cu rezultate remarcabile, cartea
explica, amanuntit si bogat documentat, ce este tehnica
si care este importanta acesteia in tenis, in ce constd
analiza functionala a miscarii, cum se aplica principiile
biomecanice in jocul de tenis.

Leon Gombos
leongombos@yahoo.com
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Encyclopedia of Exercise Medicine in Health and
Disease

(Enciclopedia medicinii efortului fizic in conditii de
sandtate si boald)

Editor: Frank C. Mooren

Editura: Springer, 2012

Doua volume, 898 pagini, 500 ilustratii; Pret: € 699.00

Spre deosebire de ceea ce continud sa se intdmple la
noi — unde parca suntem condamnati sd inregistraim mereu
aceeasi baltire in realizari minore, fara nici un fel de
atractivitate si relevanta — la nivel global productia de carte
din domeniul stiintelor sportului reuseste frecvent sa ne
surprindad extrem de pozitiv, cum este si cazul cu aparitia
editoriald asupra cdreia ne vom apleca In continuare si
care, indiscutabil, este una dintre cele mai remarcabile pe
care am avut pana acum prilejul sa le semnalam cititorilor
revistei noastre.

Cand te afli in fata unor asemenea evenimente edito-
riale cum este si cel de fata, atat ca individ care ai cochetat
si tu cu scrierea de carti, dar si ca simplu specialist, iubitor
si beneficiar al cartilor altora, te umpli de incéntare si
entuziasm si nu stii ce sd admiri mai mult; indrazneala
editorului (profesorul Frank-Christoph Mooren, de la
Institutul de Stiinte ale Sportului din cadrul Universitatii
Justus-Liebing, Giessen, Germania) si a autorilor-contribu-
tori, care s-au aventurat intr-o munca titanica, ce depaseste
cu mult efortul ce tine de informarea si de redactarea
propriu-zisa a textelor sau Intelepciunea si disponibilitatea
editurii de a-gi asuma riscul ,,scoaterii pe piatd” a unui
produs al carui pret - 700 euro - nu poate fi decat descurajant,
prohibitiv chiar, inclusiv pentru cumparatorul din tarile
unde salariile se plaseaza in limitele rezonabilului.

Lucrarea este deosebit de binevenitd in contextul
actual, in care atitudinea fata de activitatea fizica si sport se
distribuie de-a lungul unui continuum, care are la extreme
pozitii radicale de respingere de genul celei proferate de
insusi Churchill — ,,fara sport!” — respectiv entuziasti fara
limite ai sportului, cum sunt cei care il practicd in forme
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atat de solicitante §i contra naturii, incat chiar si cei mai
concesivi medici §i cercetatori ai domeniului le considera
daunatoare sanatatii. Eane invita la echilibru prin cunoastere
si la aprofundarea si actualizarea evenimentelor si urma-
rilor fiziologice, pe care exercitiul fizic le genereaza la
nivelul organismului omului zilelor noastre care, desi
aparent s-ar afla foarte departe de cel al vanatorului si
culegitorului de fructe din preistorie, este din punct de
vedere genetic practic identic aceluia, dupd cum ne-o
demonstreaza prea micile modificari pe care genomul uman
le-a suferit in ultimii 10 000 de ani. Ea ne da posibilitatea
de a ne convinge definitiv, prin argumente si dovezi de
ultimd ora, de superioritatea activitatii fizice, In raport
chiar cu cele mai recente si sofisticate medicamente, in ce
priveste abordarea naturald si cauzala a prevenirii si tratarii
bolilor, in ideea accederii sigure la o sandtate deplind si
durabila si la o bucurie de a trai pe care, in lipsa practicarii
cu regularitate a exercitiului fizic, aproape inevitabil ni
le-am putea pierde, dincolo de varsta de 50-60 de ani.
Enciclopedia este inteligent construitd si - indiferent
ca vorbim de forma sa tiparitd, sau de cea electronica
online - foarte usor accesibila; limbajul sdu concis,
structura uniforma a articolelor, precum si numeroasele
referinte Incrucisate catre cuvintele cheie si articolele
conexe, permite utilizatorului - fie el novice sau expert in
astfel de lucrari, sau In domeniu - sa se descurce rapid si
eficient in pletora de informatii continute de cele 900 de
pagini ale sale. Avem de-a face cu o lucrare monumentala,
intentionatd a reprezenta o bazd de date maximum de
comprehensivd (cca. 2000 de cuvinte cheie) si efectiv
adusa la zi, privind adaptarea corpului uman la efortul fizic
si utilizarea terapeutica a exercitiului fizic, ea acoperind
toate aspectele ce pot fi subsumate viziunii moderne
asupra medicinii efortului fizic §i contindnd informatii
esentiale privind abordarea metodologicad si evaluarea
tuturor componentelor fitness-ului motor, dar si chestiunile
concrete, practice ale Tmbunatatirii acestor componente,
prin programe de antrenament, prin alimentatie, sau chiar
prin medicamente. Ceea ce face ca de informatia continuta
intre copertile ei sd beneficieze atit cei care se exprima
in campul cercetarii din stiintele sportului, cat si studentii
care descifreaza tainele domeniului, ori practicienii; fie ei
medici, fizio-kinetoterapeuti, antrenori sau chiar sportivi.
Tinadnd cont de specificul si particularitatile cartii,
nu vom putea proceda ca de obicei, intrand in detaliile
sale descriptive. Vom spune doar ca cei interesati sa afle
mai multe despre structura propriu-zisd si continutul
enciclopediei, 1i pot vizualiza cuprinsul intrand pe site-ul:
http://www.springer.com/medicine/book/978-3-540-
36065-0?7cm_mmc=NBA- -May-12 WEST 10474736-
_-product-_-978-3-540-36065-0, unde vor lua cunostinta
de cele 196 titluri de ,,capitole”’-domenii abordate, plasate
in ordine alfabetica. Mai mult, pentru a stimula interesul
potentialilor cumparatori, dar si pentru a le oferi posibili-
tatea sd se edifice concret asupra modului de tratare/
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prezentare a notiunilor si conceptelor, pornind de la link-
ul http://www.springerreference.com/docs/navigation.
do?m=Encyclopediatoft+Exercise+Medicine+int+Health+
and+Disease+(Biomedical+and+Life+Sciences)-book136
pot fi accesate variantele prescurtate ale unui numar mare
de articole din cuprinsul enciclopediei. Astfel, odata ce am
facut click pe titulatura articolului ales, ni se va deschide
pagina ce-i este dedicata, iar dupa lecturarea sinonimelor
termenului in cauzd, vom putea citi cele cateva randuri
introductive afisate, precum sgi, in stinga paginii, sus,

numele, functia si adresa autorului sau autorilor care au
redactat articolul. Este un exercitiu eficient de informare
la indemand, pe care-1 recomandam cat mai multora dintre
cititorii revistei noastre, carora le sugeram ca, pana la putin
probabila sansa de a avea acces la intregul continut al cartii,
sd exploreze si sa exploateze aceasta oportunitate, pe cat de
binevenita, pe atat de instructiva.

Gheorghe Dumitru
gdumitru@seanet.ro
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Inspectoratul Scolar
Judetean Cluj

Conferinta “Sport pentru Sanatate” (2)

”Sport for Health” Conference (2)

Deschiderea conferintei, scopul evenimentului, pre-
zentarile si Inchiderea au fost oficiate de Prof. Ioan
Muresan, seful Cercului Metodic al profesorilor de educatie
fizica. Probleme actuale de specialitate si alte informatii
utile auditoriului au fost prezentate de Prof. Ioan Catinas,
Inspector de specialitate din cadrul Inspectoratului Scolar
Judetean. Conferinta si-a propus sa creeze traditia unei
intalniri anuale intre profesorii de educatie fizica si sport si
medicii de medicind scolara si universitara. Aceasta a fost
cea de a doua Conferinta.

Copilul, educatie si sport tematica prezentata de Prof.
Univ. Dr. Nicolae Miu, Presedintele Societatii Romane de
Pediatrie Sociala, Clinica Pediatrie 2, in colaborare cu Sef
lucrari dr. Tudor L. Pop, Clinica Pediatrie 2 si secretarul
Societatii Romane de Pediatrie Sociala, a cuprins ideile pe
care le prezentam in continuare.

Copilul are dreptul la activitate sportiva. In Franta, de
exemplu, articolul 7 din Declaratia drepturilor copilului
practica jocuri si activitati recreative, care trebuie sustinute
in cadrul educatiei. Societatea si autoritatile publice trebuie
sd Incurajeze acest drept. Termenul de jocuri si activitati
recreative face referire si la activitatea sportiva.

Pe de altd parte, carta olimpica declara ca practicile
sportive sunt un drept al omului in general, drept care
trebuie aplicat fara orice discriminare §i care sa se efectueze
in respect pentru persoand.

Exista cateva Intrebari legate de cele afirmate:

- Activitatea sportiva este accesibila egal fetelor si
baietilor ?

- Activitatea sportiva se adreseaza doar celor sanatosi,
apti sau si celor in situatie de handicap sau in cazul unor
abilitati mai slabe ?

- Formele practice ale sportului sunt diversificate
pentru fiecare individ ?

- Adultii educatori, profesorii, deschid oare sansele

invalidante ?

O tara civilizata trebuie sa raspunda daca exista conditii
pentru fiecare copil pentru acces la activitatea sportiva,
componentd a dreptului sau la educatie.

Programa pentru sport, foarte importanta, incepand
de la gradinita, pana la sfarsitul scolii trebuie sa asigure
posibilitatea cunoasterii 1inclinatiei si talentului spre
atletism, natatie, tenis, gimnastica, lupte, sporturile cu
mingea. In scoala, sportul trebuie s fie respectat, intelegand
prin aceasta educatia fizica si sportiva, activitatile fiind
obligatorii.

Din punct de vedere medical ar trebui elaborate pentru
cei care realmente au contraindicatie pentru sport certificate
medicale de inaptitudine pentru educatia fizica.

In caz de inaptitudine partiald (exista si inaptitudine
totala), aceasta poate fi legatd de numerosi factori:

- tipurile de miscare (amplitudine, viteza, dificultati,
posturd);

- tipurile de
respirator);

- capacitatea de efort (intensitate, durata).

Probleme dificile, dar rezolvabile, le constituie:

- copiii cu suprapondere sau obezitate;

- copiii cu astm bronsic (in special astmul indus de
efort);

- copiii cu diabet zaharat insulino-dependent.

Educatia fizica si sportul trebuie sa asigure o varietate
a activitatilor, baremuri echilibrate, practici sportive
adaptate fiecarui copil. Toti copiii, inclusiv cei care sufera
de o boala cronica, trebuie incurajati sa participe la aceste
activitati sportive. Medicii pediatri si de familie trebuie sa
colaboreze cu profesorii de sport si sd renunte la practicile
actuale privind scutirile de educatie fizica si sport.

Conf. Dr. Lorena Filip, in colaborare cu Sef lucrari Dr.
Lucia Lotrean si Prof. Dr. Doina Miere de la Universitatea
de Medicina si Farmacie “ Iuliu Hatieganu” Cluj-Napoca
a prezentat aspecte legate de Managementul educatiei
nutritionale in scoli.

Varsta scolarului reprezintd una din cele mai
provocatoare perioade ale dezvoltdrii umane caracterizate
prin cresterea necesarului de nutrienti datorita dezvoltarii
si cresterii rapide in indltime. Se va asigura un aport
nutritiv i energetic corespunzator varstei si activitatilor
desfasurate (proteine 14-16%, glucide 55-60%, lipide 25-

efort (muscular, cardiovascular,
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30, saruri minerale, vitamine). In educatia nutritionala
a scolarilor se va insista asupra importantei micului
dejun (20% din aportul energetic zilnic), asigurarii unei
diversitati alimentare - consumul de alimente din toate
grupele si subgrupele alimentare (pe parcursul intregii
zile) - asigurdrii unei proportionalitati intre grupele
si subgrupele alimentare, adica un aport mai mare de
fructe, legume, cereale integrale, lapte si produse lactate,
comparativ cu alimentele cu un continut crescut de grasimi
si adaos de zahar. Insusirea acestor notiuni de citre scolar
este necesara deoarece in aceastd etapa apar modificari
ale obiceiurilor alimentare si ale stilului de viata, creste
interesul pentru sanatate, iar sfaturile dietetice se pot adresa
unor obiective pe termen lung. Un alt aspect important il
reprezinta sensibilizarea parintilor pentru o alimentatie
sandtoasa a copilului lor, in mediul familial si extrafamilial,
cu informatii despre principiile alimentare si rolul acestora,
precum si incurajarea activitatii fizice la copil, avand in
vedere efectele benefice pe termen lung ale acestei.

Alte teme abordate de catre participantii la Conferinta
au fost: Principiile calitatii si promovarii educatiei pentru
sandtate, in raport cu activitatile fizice din invatamantul
preuniversitar si superior, prezentata de Prof. Dr. Traian
Bocu, de la UMF ,Iuliu Hatieganu” Vicepresedintele
Societatii Medicale Romane de Educatie Fizica si Sport,
Activitatea fizica adaptata, o sansd in plus pentru sandtatea
elevilor obezi, expusa de medic scolar Dr. Tulia Fanache,
in colaborare cu prof. Gabriel Nesteriuc si De la omul
primitiv la cel modern, stil de viata, prezentata de Prof. Dr.
Vasile Bogdan, Decanul FEFS Cluj-Napoca.

A consemnat,
Traian Bocu
traian_bocu@yahoo.com

Al lll-lea Congres National de Medicina

Scolara si Universitara

The 3" National Congress of School and University
Medicine

in perioada 19-20 aprilie 2012 a avut loc la Cluj-
Napoca, in incinta Universitatii de Medicina si Farmacie
“Iuliu Hatieganu” Cluj-Napoca, cel de-al IlI-lea Congres
National de Medicina Scolara si Universitara, organizat de
Societatea Medicilor din Colectivitatile de Copii si Tineri,
in parteneriat cu Primaria Cluj-Napoca si Directia de
Sanatate Publica a Judetului Cluj. Congresul s-a adresat in
principal medicilor scolari, medicilor pediatri si medicilor
de familie. Au fost invitati si reprezentanti ai Inspectoratului
Scolar Judetean Cluj, respectiv Inspectorul de specialitate
pe probleme de educatie fizica si sport. Au fost prezenti la
deschidereca Congresului, facandu-se remarcati prin luari
de cuvant, Ministrul Sanatatii Ladislau Ritli care a pledat
pentru dezvoltarea retelei de medicind scolara. Ministrul
Sanatatii a precizat cd In Romania circa un sfert dintre
copiii de varsta scolara sufera de boli cronice, iar acest
lucru se datoreaza unui cumul de factori, printre care lipsa
alimentatiei sanatoase, a sportului, dar si insuficienta de
cadre medicale din medicina gcolara. Potrivit acestuia, o
alta problema este §i obezitatea juvenild, care a ajuns in
ultimii ani de pe locul V pe locul III pe lista problemelor
de sanatate din randul elevilor. Seful Directiei de Sanatate
Publica (DSP) Cluj, Dr. Dorina Duma, s-a referit la nevoia
de performanta in medicina gcolard, de o asistentd medicala
de specialitate cu Tnalta pregatire, dar si de un plan national
pentru promovarea sanatatii, profilaxia si monitorizarea
bolilor copiilor.

La congres au fost abordate teme precum patologia
copilului si adolescentului, rolul educatiei fizice si al
deprinderilor nutritionale corecte in formarea unui stil de
viata sanatos si locul pe care medicina scolard il are in
sistemul actual de sanatate.

In cadrul sectiunii rezervate rolului educatiei fizice
si al deprinderilor nutritionale corecte in formarea unui
stil de viatd sanatos au fost prezentate cateva comunicari
stiintifice de interes, printre care: Educatia copilului pentru
un stil de viata sanatos - Prof. Dr. Mircea Nanulescu;
Aspecte ale activitatii fizice la elevii din Romdnia in anul
2011 - Dr. Ileana Maria Mirestean, Dr. Sorina Irimie, Dr.
Cosmina Samoila, Dr. Ioana Beldean Galea, Dr. Anamaria
Decanovici; Relatia miscare - stare de nutritie la copii -
Prof. Dr. Nicolae Miu; Participarea elevilor si studentilor
la activitatile de educatie fizica si sport in functie de
starea lor de sanatate - Prof. dr. Traian Bocu; Sportul si
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activitatea fizica in Uniunea Europeana - Dr. Cosmina Samoila; Activitatea fizica adaptata, o sansa in plus pentru copii
supraponderali si obezi - Dr. Tulia Fanache.

Deschiderea Congresului. In prezidiu, de la stanga la dreapta: In timpul lucrarilor Congresului: Dr. Doc. Petru Derevenco -
Dr. Daniela Rajka, vicepresedinta Societatii medicilor din dreapta si Prof Dr. Traian Bocu - stinga.

colectivitatile de copii si tineri, forul organizator al Congresului,

Dr. Molnar Geza - secretar de stat in MS, Dr. Dorina Duma -

Directorul Directiei de Sanatate Publica Cluj, Dr. Ritli Ladislau

- Ministrul Sanatatii, Dr. Laszlo Attila - medic pediatru,

viceprimarul Clujului, Dr. Aurelia Cordeanu - Institutul de

Sanatate Publica Bucuresti.

Dr. Tulia Fanache - medic scolar, unul dintre coorganizatorii Imagine din sala Congresului.
Congresului, in timpul prezentarii comunicarii.

A consemnat,
Traian Bocu
traian_bocu@yahoo.com
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Cupa Memoriala si Simpozionul International “Nicolae
Testemitanu” — “luliu Hatieganu”
Memorial Cup and the International Symposium “Nicolae

Testemitanu” — “Iuliu Hatieganu”

Prof. Iuliu Hatieganu Prof. Nicolae Testemitanu

Universitatea de Medicina si Farmacie “Tuliu Hatieganu”
din Cluj-Napoca a organizat, in perioada 9-12 mai 2012, edi-
tia a XVII-a a Cupei memoriale “Iuliu Hatieganu - Nicolae
Testemitanu”. Intrecerile s-au desfasurat la 5 discipline sporti-
ve: fotbal pe teren redus, baschet B, volei B si F, tenis de
masa. Manifestarile sportive au adus castig de cauza la

Moment din timpul competitiei de baschet.

Trofeele puse in joc.

punctajul total Universitatii ,,Juliu Hatieganu”, care a castigat
la 3 ramuri din 5.

In cadrul manifestarii stiintifice organizate cu tema
,,Promovarea educatiei pentru sandtate, prin educatia fizica
§i prin practicarea activitatilor sportive” au comunicat lu-
crari atat cadrele didactice din Chisinau (Lectorii superiori
Vasile Guragata, Maria Ivanov, Mihai Cojocari, Arcadie
Popovici), cat si din Cluj-Napoca (Prof. dr. Traian Bocu,
Lector dr. Cornelia Suciu, Asistentii drd. Ciprian Kollos
si Sergiu David). Materialul prezentat de catre cadrele
didactice din Chisinau a abordat aspecte legate de modali-
tati de gestionare a stresului psihoemotional de catre stu-
denti, prin practicarea exercitiilor fizice moderate. Ramane
un deziderat asigurarea sanatatii populatiei pe cele trei
paliere conforme cu cerintele OMS - sdnatatea fizica,
psihica si sociala. Materialul colegilor din Cluj s-a referit la
cadrul general oferit de legislatia din domeniul educatiei,
in vederea asigurdrii unei stari de sanatate optime prin
activitati de educatie fizica si sport, elevilor si studentilor.

Echipele de volei inaintea inceperii competitiei.

Fotografie de grup cu delegatiile celor doud universitati la festivi-

tatea de premiere. De la stanga: Sergiu David, Arcadie Popovici,

Traian Bocu, Maria Ivanov, Mihai Cojocari, Vasile Guragata,
Cornelia Suciu, Ciprian Kollos, Cornel Ciurea.

Traian Bocu

traian_bocu@yahoo.com

Copyright © 2010 by “luliu Hatieganu” University of Medicine and Pharmacy Publishing
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IN ATENTIA COLABORATORILOR

Tematica revistei

Ca tematica, revista are un caracter pluridisciplinar orientat pe domeniile medical §i socio-uman, cu aplicatie in
activitatile de educatie fizica si sport, astfel incat subiectele tratate si autorii apartin mai multor specialitdti din aceste
domenii. Principalele rubrici sunt: “Articole de sinteza” si “Articole originale”.

Exemplificam rubrica “Articole de orientare” prin temele importante expuse: stresul oxidativ in efortul fizic;
antrenamentul mintal; psihoneuroendocrinologia efortului sportiv; cultura fizica in practica medicului de familie; sporturi
extreme i riscuri; determinanti emotionali ai performantei; recuperarea pacientilor cu suferinte ale coloanei vertebrale;
sindroame de stres si psihosomatica; educatia olimpica, aspecte juridice ale sportului; efortul fizic la varstnici; tulburari
ale psihomotricitatii; pregatirea sportiva la altitudine; fitness; biomecanica miscarilor; testele EUROFIT si alte metode
de evaluare a efortului fizic; reactii adverse ale eforturilor; endocrinologie sportiva; depresia la sportivi; dopajul clasic si
genetic; Jocurile Olimpice etc.

Dintre articolele consacrate studiilor i cercetarilor experimentale notam pe cele care vizeaza: metodica educatiei
fizice si sportului; influenta unor ioni asupra capacitatii de efort; profilul psihologic al studentului la educatie fizica;
metodica In gimnastica sportiva; selectia sportivilor de performanta.

Alte articole trateaza teme particulare vizand diferite sporturi: inotul, gimnastica ritmica si artisticd, handbalul, voleiul,
baschetul, atletismul, schiul, fotbalul, tenisul de masa si camp, luptele libere, sumo.

Autorii celor doua rubrici de mai sus sunt medici, profesori si educatori din Invatamantul universitar si preuniversitar,
antrenori, cercetatori stiintifici etc.

Alte rubrici ale revistei sunt: editorialul, actualitatile editoriale, recenziile unor carti - ultimele publicate in domeniu, la
care se adauga si altele prezentate mai rar (inventii §i inovatii, universitaria, preuniversitaria, forum, remember, calendar
competitional, portrete, evenimente stiintifice).

Subliniem rubrica “Memoria ochiului fotografic”, unde se prezintd fotografii, unele foarte rare, ale sportivilor din
trecut si prezent.

De mentionat articolele semnate de autori din Republica Moldova privind organizarea invatamantului sportiv,
variabilitatea ritmului cardiac, etapele adaptarii la efort, articole ale unor autori din Franta, Portugalia, Canada.

Scopul principal al revistei il constituie valorificarea rezultatelor activitatilor de cercetare precum si informarea
permanentd si actuald a specialistilor din domeniile amintite. Revista si asuma si un rol important in indeplinirea
punctajelor necesare cadrelor didactice din invatamantul universitar si preuniversitar precum si medicilor din reteaua
medicala (prin recunoasterea revistei de catre Colegiul Medicilor din Romania), in avansarea didactica si profesionala.

Un alt merit al revistei este publicarea obligatorie a cuprinsului si a cate unui rezumat in limba engleza, pentru toate
articolele. Frecvent sunt publicate articole in extenso intr-o limba de circulatie internationala (engleza, franceza).

Revista este publicata trimestrial iar lucrarile sunt acceptate pentru publicare in limba romana si engleza.
Articolele vor fi redactate in format WORD (nu se accepta articole in format PDF). Expedierea se face prin e-mail sau
pe dischetd (sau CD-ROM) si listate, prin postd pe adresa redactiei. Lucrarile colaboratorilor rezidenti in strdinatate
si ale autorilor romani trebuie expediate pe adresa redactiei:

Revista «Palestrica Mileniului ITI»

Redactor sef: Prof. dr. Traian Bocu

Adresa de contact: palestrica@gmail.com sau traian_bocu@yahoo.com
Adresa postala: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, Romania
Telefon:0264-598575

Website: www.pm3.ro

Obiective

Ne propunem ca revista sa continue a fi o forma de valorificare a rezultatelor activitatii de cercetare a colaboratorilor
sdi, in special prin stimularea participarii acestora la competitii de proiecte. Mentionam ca articolele publicate in cadrul
revistei sunt luate 1n considerare in procesul de promovare in cariera universitara (acreditare obtinuta in urma consultarii
Consiliului National de Atestare a Titlurilor si Diplomelor Universitare).

Ne propunem de asemenea sa incurajam publicarea de studii si cercetdri, care sd cuprinda elemente originale relevante
mai ales de catre tineri; deocamdata peste 2/3 sunt articole de orientare, bazate exclusiv pe bibliografie. Toate articolele vor
trebui sa aduca un minimum de contributie personala (teoretica sau practicd), care sa fie evidentiata in cadrul articolului.

In perspectivd ne propunem indeplinirea criteriilor care si permiti promovarea revistei la niveluri superioare cu
recunoastere internationala.

STRUCTURA SI TRIMITEREA ARTICOLELOR

Manuscrisul trebuie pregatit in acord cu prevederile Comitetului International al Editurilor Revistelor Medicale
(http://www.icmjee.org).

Numarul cuvintelor pentru formatul electronic:

Copyright © 2010 by “luliu Hatieganu” University of Medicine and Pharmacy Publishing
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—4000 cuvinte pentru articolele originale,
—2000 de cuvinte pentru studiile de caz,
—5000-6000 cuvinte pentru articolele de orientare.
Format pagina: redactarea va fi realizata in format A4. Paginile listate ale articolului vor fi numerotate succesiv de
la 1 pana la pagina finala.
Font: Times New Roman, marime 11 pt.; redactarea se va face pe pagina intreaga, cu diacritice, la doud randuri,
respectand margini egale de 2 cm pe toate laturile.
Tlustratiile:

Figurile (grafice, fotografii etc.) vor fi numerotate consecutiv in text, cu cifre arabe. Vor fi editate cu programul
EXCEL sau SPSS, si vor fi trimise ca fisiere separate: ,,figura 1.tif”, ,figura 2. jpg” etc. Fiecare grafic va avea o
legenda care se trece sub figura respectiva.

Tabelele vor fi numerotate consecutiv in text, cu cifre romane, si vor fi trimise ca figiere separate, insotite de o
legenda ce se plaseaza deasupra tabelului.

PREGATIREA ARTICOLELOR

1. Pagina de titlul: — cuprinde titlul articolului (maxim 45 caractere), numele autorilor urmat de prenume, locul de
muncd, adresa pentru corespondenta si adresa e-mail a primului autor. Va fi urmat de titlul articolului in limba engleza.

2. Rezumatul: Pentru articolele experimentale este necesar un rezumat structurat (Premize-Background, Obiective-
Aims, Metode-Methods, Rezultate-Results, Concluzii-Conclusions), in limba romana, de maxim 250 cuvinte (20 de
randuri, font Times New Roman, font size 11), urmat de 3—5 cuvinte cheie (daca este posibil din lista de termeni consacrati).
Toate articolele vor avea un rezumat in limba engleza. Nu se vor folosi prescurtari, note de subsol sau referinte.

Premize si obiective: descrierea importantei studiului §i precizarea premizelor si obiectivelor cercetarii.

Metodele: includ urmatoarele aspecte ale studiului:

Descrierea categoriei de baza a studiului: de orientare sau aplicativ.

Localizarea si perioada de desfasurare a studiului. Colaboratorii vor prezenta descrierea si marimea loturilor, sexul
(genul), varsta si alte variabile socio-demografice.

Metodele si instrumentele de investigatie folosite.

Rezultatele vor prezenta datele statistice descriptive si inferentiale obtinute (cu precizarea testelor statistice folosite):
diferentele dintre masuratoarea initiala si cea finald, pentru parametri investigati, semnificatia coeficientilor de corelatie.
Este obligatorie precizarea nivelului de semnificatie (valoarea p sau marimea efectului d) si a testului statistic folosit
etc.

Concluziile care au directd legatura cu studiul prezentat.

Articolele de orientare si studiile de caz vor avea un rezumat nestructurat (fird a respecta structura articolelor
experimentale) in limita a 150 cuvinte (maxim 12 randuri, font Times New Roman, font size 11).

3. Textul

Articolele experimentale vor cuprinde urmatoarele capitole: Introducere, Ipoteza, Materiale si Metode (inclusiv
informatiile etice §i statistice), Rezultate, Discutarea rezultatelor, Concluzii (si propuneri). Celelalte tipuri de articole,
cum ar fi articolele de orientare, studiile de caz, editorialele, nu au un format impus.

Raspunderea pentru corectitudinea materialelor publicate revine in intregime autorilor.

4. Bibliografia

Bibliografia va cuprinde:

Pentru articole din reviste sau alte periodice se va mentiona: numele tuturor autorilor si initialele prenumelui, anul
aparitiei, titlul articolului in limba originald, titlul revistei In prescurtare internationald (caractere italice), numarul
volumului, paginile

Articole: Pop M, Albu VR, Visan D et al. Probleme de pedagogie in sport. Educatia Fizica si Sportul 2000;4:2-8.

Carti: Dragan I (coord.). Medicina sportiva aplicata. Ed. Editis, Bucuresti 1994, 372-375.

Capitole din carfi: Haulica I, Baltatu O. Fiziologia senescentei. in: Haulica I. (sub red.) Fiziologia umani. Ed.
Medicala, Bucuresti 1996, 931-947.

incepénd cu revista 4/2010, fiecare articol va trebui sa se bazeze pe un minimum de 15 si un maximum de 100 referinte
bibliografice, in majoritate articole nu mai vechi de 10 ani. Sunt admise un numar limitat de carti si articole de referinta
(1-3), cu o vechime mai mare de 10 ani. Un procent de 20% din referintele bibliografice citate trebuie sd mentioneze
literatura straina studiatd, cu respectarea criteriului actualitafii acesteia (nu mai vechi de 10 ani).

Procesul de recenzare (peer-review)

Intr-o prima etapa toate materialele sunt revizuite riguros de cel putin doi referenti competenti in domeniu respectiv
(profesori universitari doctori si doctori docenti) pentru ca textele sa corespunda ca fond si forma de prezentare cerintelor
unei reviste serioase. Dupa aceasta etapa materialele sunt expediate referentilor revistei, in functie de profilul materialelor.
in urma observatiilor primite din partea referentilor, redactia comunica observatiile autorilor in vederea corectarii acestora
si incadrarii 1n cerintele de publicare impuse de revistd. Acest proces (de la primirea articolului pana la transmiterea
observatiilor) dureaza aproximativ 4 saptamani. Cu aceastd ocazie se comunica autorului daca articolul a fost acceptat
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spre publicare sau nu. In situatia acceptarii, urmeaza perioada de corectare a articolului de cétre autor in vederea incadrarii
in criteriile de publicare.

Conflicte de interese

Se cere autorilor sa mentioneze toate posibilele conflicte de interese incluzand relatiile financiare si de alte tipuri.
Daca sunteti siguri ca nu exista nici un conflict de interese va rugam sa mentionati acest lucru. Sursele de finantare ar
trebui sa fie mentionate in lucrarea dumneavoastra.

Precizari

Precizarile trebuie facute doar in legatura cu persoanele din afara studiului, care au avut o contributie substantiala la
studiul respectiv, cum ar fi anumite prelucrari statistice sau revizuirea textului in limba engleza. Autorii au responsabilitatea
de a obtine permisiunea scrisa din partea persoanclor mentionate cu numele in cadrul acestui capitol, in caz ca cititorii se
referd la interpretarea rezultatelor si concluziilor acestor persoane. De asemenea, la acest capitol se vor face precizari in
cazul in care articolul valorifica rezultate partiale din anumite proiecte sau daca acesta se bazeaza pe teze de masterat sau
doctorat sustinute de autor, alte precizari.

Criterii deontologice

Redactia va raspunde in timp util autorilor privind acceptarea, neacceptarea sau necesitatea modificarii textului si isi
rezerva dreptul de a opera modificari care vizeaza forma lucrarilor.

Nu se accepta lucrari care au mai fost tiparite sau trimise spre publicare la alte reviste. Autorii vor trimite redactiei
odata cu articolul propus spre publicare, intr-un fisier word separat, o declaratie scrisd 1n acest sens, cu angajamentul
respectarii normelor deontologice referitoare la citarea surselor pentru materialele folosite (referinte bibliografice, figuri,
tabele, chestionare).

Materialele trimise la redactie nu se restituie autorilor, indiferent daca sunt publicate sau nu.

iN ATENTIA SPONSORILOR

Solicitdrile pentru spatiile de reclama, vor fi adresate redactiei revistei “Palestrica Mileniului 111, Str. Clinicilor nr.
1, cod 400006 Cluj-Napoca, Romania. Pretul unei pagini de reclama full color A4 pentru anul 2012 va fi de 250 EURO
pentru o aparitie si 800 EURO pentru 4 aparitii. Costurile publicarii unui Logo pe copertile revistei, vor fi stabilite in
functie de spatiul ocupat. Plata se va face 1n contul Societatii Medicale Romane de Educatie Fizica si Sport, CIF 26198743.
Banca Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI); RO07 BTRL 01304205 S623
12XX (EURO); RO56 BTRL 01302205 S623 12XX (USD); SWIFT: BTRLRO 22

iN ATENTIA ABONATILOR

Revista ”Palestrica Mileniului III” este tiparita trimestrial, pretul unui abonament fiind pentru strdindtate de 100
Euro pentru institutii, si 50 Euro individual. Pentru intern, pretul unui abonament institutional este de 120 lei, al unui
abonament individual de 100 lei. Mentionam ca taxele de difuzare postala sunt incluse in costuri.

Plata abonamentelor se va face prin mandat postal in contul Societatii Medicale Romane de Educatie Fizica si Sport,
CIF 26198743. Banca Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI); RO07 BTRL
01304205 S623 12XX (EURO); RO56 BTRL 01302205 S623 12XX (USD). SWIFT: BTRLRO 22

Precizam ca incepand cu anul 2010 a fost introdusa taxa de articol. Ca urmare, toti autorii semnatari ai unui articol vor
achita Tmpreuna suma de 150 Lei, in contul Societatii Medicale Romane de Educatie Fizica si Sport publicat mai sus.

Autorii care au abonament vor fi scutiti de aceasta taxa de articol.

Alte informatii se pot obtine online de pe www.pm3.ro ,,Pentru autori” sau pe adresa de mail a redactiei palestrica@
gmail.com sau pe adresa postala: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, Romania, Telefon:0264-598575.

INDEXAREA

Titlul revistei: Palestrica Mileniului IIT — Civilizatie si sport

pISSN: 1582-1943; eISSN: 2247-7322; ISSN-L: 1582-1943

Profil: revista de studii si cercetari interdisciplinare

Editor: Universitatea de Medicind si Farmacie ,,Juliu Hatieganu” din Cluj-Napoca si Societatea Medicala Romana de
Educatie Fizica si Sport, in colaborare cu Inspectoratul Scolar al Judetului Cluj

Nivelul de atestare al revistei: revistd acreditata in categoria B+ de CNCS 1n perioadele 2007-2011 si atestata CMR
din anul 2003 si in prezent

Revistd indexatd in Bazele de Date Internationale (BDI): EBSCO, Academic Search Complete, USA si Index
Copernicus, Journals Master List, Polonia

Anul primei aparitii: 2000

Periodicitate: trimestriala

Cuprinsul, rezumatele si instructiunile pentru autori se gasesc pe pagina de Internet: http://www.pm3.ro Accesul la
cuprins si rezumate (in format pdf) este gratuit.
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Palestrica of the third millennium — Civilization and sport
Vol. 13, no. 2, April-June 2012, 165-167

FOR THE ATTENTION OF CONTRIBUTORS

The subject of the Journal

The journal has a multidisciplinary nature oriented toward medical and socio-human fields, applicable in activities of
physical training and sport, so that the dealt subjects and the authors belong to several disciplines in these fields. The main
rubrics are: “Review” and “Original studies”.

Regarding “Orientation articles” the main subjects that are presented are: oxidative stress in physical effort; mental
training; psychoneuroendocrinology of sport effort; physical culture in the practice of the family doctor; extreme sports and
risks; emotional determinatives of performance; the recovery of patients with spinal column disorders; stress syndromes
and psychosomatics; olympic education, legal aspects of sport; physical effort in the elderly; psychomotricity disorders;
high altitude sportive training; fitness; biomechanics of movements; EUROFIT tests and other evaluation methods of
physical effort; adverse reactions of physical effort; sport endocrinology; depression in sportsmen/women; classical and
genetic drug usage; Olympic Games etc.

Among articles devoted to original studies and researches we are particularly interested in the following: the
methodology in physical education and sport; influence of some ions on effort capacity; psychological profiles of students
regarding physical education; methodology in sport gymnastics; the selection of performance sportsmen.

Other articles approach particular subjects regarding different sports: swimming, rhythmic and artistic gymnastics,
handball, volleyball, basketball, athletics, ski, football, field and table tennis, wrestling, sumo.

The authors of the two rubrics are doctors, professors and educators, from universities and preuniversity education,
trainers, scientific researchers etc.

Other rubrics of the journal are: the editorial, editorial news, reviews of the latest books in the field and others that
are presented rarely (inventions and innovations, universitaria, preuniversitaria, forum, memories, competition calendar,
portraits, scientific events).

We highlight the rubric “The memory of the photographic eye”, where photos, some very rare, of sportsmen in the
past and present are presented.

Articles signed by authors from the Republic of Moldova regarding the organization of sport education, variability
of the cardiac rhythm, the stages of effort adaptability and articles by some authors from France, Portugal, Canada must
also be mentioned.

The main objective of the journal is highlighting the results of research activities as well as the permanent and actual
dissemination of information for specialists in the field. The journal assumes an important role regarding the achievement
of necessary scores of the teaching staff in the university and preuniversity education as well as of doctors in the
medical network (by recognizing the journal by the Romanian College of Physicians), regarding didactic and professional
promotion.

Another merit of the journal is the obligatory publication of the table of contents and an English summary for all
articles. Frequently articles are published in extenso in a language with international circulation (English, French).

The journal is published quarterly and the works are accepted for publication in the Romanian and English language.
The journal is sent by e-mail or on a floppy disk (or CD-ROM) and printed, by mail at the address of the editorial staff.
The works of contributors that are resident abroad and of Romanian authors must be mailed to the Editorial staff at the
following address:

»Palestrica of the third millennium — Civilization and sport”

Chief Editor: Prof. dr. Traian Bocu

Contact address: palestrica@gmail.com or traian_bocu@yahoo.com

Mail address: Clinicilor street no. 1 postal code 400006, Cluj-Napoca, Romania
Telephone:0264-598575

Website: www.pm3.ro

Objectives

Our intention is that the journal continues to be a route to highlight the research results of its contributors, especially
by stimulating their participation in project competitions. Articles that are published in this journal are considered as part
of the process of promotion in one’s university career (accreditation that is obtained after consultation with the National
Council for Attestation of Universitary Titles and Diplomas).

We also intend to encourage the publication of studies and research, that include original relevant elements especially
from young people; at present, over 2 in 3 are orientation articles, based exclusively on bibliography. All articles must
bring a minimum of personal contribution (theoretical or practical), that will be highlighted in the article.

In the future we propose to accomplish criteria that would allow the promotion of the journal to superior levels
according international recognition.

THE STRUCTURE AND SUBMISSION OF ARTICLES
The manuscript must be prepared according to the stipulations of the International Committee of Medical Journal
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Editors (http://www.icmjee.org).
The number of words for the electronic format:
— 4000 words for original articles;
— 2000 words for case studies;
—5000-6000 words for orientation articles.
Format of the page: edited in WORD format, A4. Printed pages of the article will be numbered successively from 1
to the final page.
Font: Times New Roman, size 11 pt.; it should be edited on a full page, with diacritical marks, double spaced,
respecting equal margins of 2 cm.
Ilustrations:

The images (graphics, photos etc.) should be numbered consecutively in the text, with arabic numbers. They
should be edited with EXCEL or SPSS programs, and sent as distinct files: ,,figure 1.tif”, ,figure 2. jpg” etc. Every
graphic should have a legend.

The tables should be numbered consecutively in the text, with roman numbers, and sent as distinct files,
accompanied by a legend that will be put above the table.

PREPARATION OF THE ARTICLES

1. Title page: — includes the title of article (maximum 45 characters), the name of authors followed by surname, work
place, mail address and e-mail address of the first author. It will follow the name of article in the English language.

2. Summary: For original articles a summary structured like this is necessary: (Premize-Background, Obiective-
Aims, Metode-Methods, Resultate-Results, Concluzii-Conclusions), in the Romanian language, of maximum 250 words,
followed by 3-8 key words (if its possible from the list of established terms). All articles will have a summary in the English
language. Within the summary (abstract) abbreviations, footnotes or bibliographic references should not be used.

Premises and objectives. Description of the importance of the study and explanation of premises and research
objectives.

Methods. Include the following aspects of the study:

Description of the basic category of the study: of orientation and applicative.

Localization and the period of study. Description and size of groups, sex (gender), age and other socio-demographic
variables should be given.

Methods and instruments of investigation that are used.

Results. The descriptive and inferential statistical data (with specification of the used statistical tests): the differences
between the initial and the final measurement, for the investigated parameters, the significance of correlation coefficients
are necessary. The specification of the level of significance (the value p or the dimension of effect d) and the type of the
used statistical test etc are obligatory.

Conclusions. Conclusions that have a direct link with the presented study should be given.

Orientation articles and case studies should have an unstructured summary (without respecting the structure of
experimental articles) to a limit of 150 words.

3. Text

Original articles should include the following chapters which will not be identical with the summary titles: Introduction
(General considerations), Hypothesis, Materials and methods (including ethical and statistical informations), Results,
Discussing results, Conclusions and suggestions. Other type of articles, as orientation articles, case studies, Editorials,
do not have an obligatory format. Excessive abbreviations are not recommended. The first abbreviation in the text is
represented first in extenso, having its abbreviation in parenthesis, and thereafter the short form should be used.

Authors must undertake the responsibility for the correctness of published materials.

4. Bibliography

The bibliography should include the following data:

For articles from journals or other periodical publications the international Vancouver Reference Style should be used:
the name of all authors as initials and the surname, the year of publication, the title of the article in its original language,
the title of the journal in its international abbreviation (italic characters), number of volume, pages.

Articles: Pop M, Albu VR, Visan D et al. Probleme de pedagogie in sport. Educatie Fizica si Sport 2000; 4:2-8.

Books: Dragan I (coord.). Medicina sportiva, Editura Medicala, 2002, Bucuresti, 2002, 272-275.

Chapters from books: Haulica 1, Béltatu O. Fiziologia senescentei. In: Haulica I. (sub red.) Fiziologia umana, Ed.
Medicala, Bucuresti, 1996, 931-947.

Starting with issue 4/2010, every article should include a minimum of 15 bibliographic references and a maximum
of 100, mostly journals articles published in the last 10 years. Only a limited number of references (1-3) older than 10
years will be allowed. At least 20% of the cited resources should be from recent international literature (not older than
10 years).

Peer-review process
In the final stage all materials will be closely reviewed by at least two competent referees in the field (Professors,
and Docent doctors) so as to correspond in content and form with the requirements of an international journal. After this
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