PALESTRICA OF THE THIRD MILLENNIUM
CIVILIZATION AND SPORT

PALESTRICA MILENIULUI I
CIVILIZATIE SI SPORT

A quarterly of multidisciplinary study and research

© Published by The “luliu Hatieganu” University of Medicine and Pharmacy of Cluj-Napoca
and
The Romanian Medical Society of Physical Education and Sports
in collaboration with
The Cluj County School Inspectorate

A journal rated B+ by CNCSIS in the period 2007-2011 and
certified by CMR since 2003

A journal with a multidisciplinary approach in the fields of biomedical science,
health, physical exercise, social sciences applied to physical education and
sports activities

A journal indexed in international databases:
EBSCO, Academic Search Complete, USA and
Index Copernicus, Journals Master List, Poland

Vol. 13, No. 2, April-June 2012



Editorial Board
Comitetul editorial

Chief Editor
Redactor sef

Traian Bocu (Cluj-Napoca, Romania)

Deputy Chief Editors
Redactori sefi adjuncti
Simona Tache (Cluj-Napoca, Romania)
Dan Riga (Bucuresti, Romania)

Bio-Medical, Health and Exercise Department
Departamentul bio-medical, siinéitate si efort fizic

Petru Derevenco (Cluj-Napoca, Romania)
Adriana Albu (Cluj-Napoca, Romania)
Adrian Aron (Radford, VA, USA)

Taina Avramescu (Craiova, Romania)
Cristian Barsu (Cluj-Napoca, Romania)
Gheorghe Benga (Cluj-Napoca, Romania)
Victor Cristea (Cluj-Napoca, Romania)
Daniel Courteix (Clermont Ferrand, France)
Gheorghe Dumitru (Constanta, Romania)
Adriana Filip (Cluj-Napoca, Romania)

Satoro Goto (Chiba, Japonia)

Smaranda Rodica Gotia (Timisoara, Romania)
Anca Ionescu (Bucuresti, Romania)

Wolf Kirsten (Berlin, Germany)

Gulshan Lal Khanna (Faridabad, India)
Valeria Laza (Cluj-Napoca, Romania)
Manuela Mazilu (Cluj-Napoca, Romania)
Daniela Motoc (Arad, Romania)

Liviu Pop (Cluj-Napoca, Romania

Zsolt Radak (Budapesta, Ungaria)

Suresh Rattan (Aarhus, Denmark)

Sorin Riga (Bucuresti, Romania)

Aurel Saulea (Chisiniu, Republic of Moldavia)
Francisc Schneider (Arad, Romania)

Soimita Suciu (Cluj-Napoca, Romania)
Mirela Vasilescu (Craiova, Romania)

Dan Vladutiu (Cluj-Napoca, Romania)
Robert M. Tanguay (Quebec, Canada)
Cezarin Todea (Cluj-Napoca, Romania)

Social sciences and Physical Activities Department
Departamentul stiinte sociale si activitati fizice

Tustin Lupu (Cluj-Napoca, Romania)

Dorin Almasan (Cluj-Napoca, Romania)
Lorand Balint (Brasov, Romania)

Vasile Bogdan (Cluj-Napoca, Romania)

Ioan Catinag (Turda, Romania)

Melania Campeanu (Cluj-Napoca, Romania)
Marius Craciun (Cluj-Napoca, Romania)
Mihai Cucu (Cluj-Napoca, Romania)

Leon Gombos (Cluj-Napoca, Romania)
Emilia Grosu (Cluj-Napoca, Romania)
Vasile Guragata (Chisindu, Republic of Moldavia)
Iacob Hantiu (Oradea, Romania)

Eunice Lebre (Porto, Portugal)

Sabina Macovei (Bucuresti, Romania)
Stefan Maroti (Oradea, Romania)

Ion Macelaru (Cluj-Napoca, Romania)

Bela Mihaly (Cluj-Napoca, Romania)
Alexandru Muresan (Cluj-Napoca, Romania)
Ioan Muresan (Cluj-Napoca, Romania)
Catalin Nache (Nancy, France)

Enrique Navarro (Madrid, Spania)

Ioan Pagcan (Cluj-Napoca, Romania)
Constantin Pehoiu (Targoviste, Romania)
Rus Voichita (Cluj-Napoca, Romania)
Demostene Sofron (Cluj-Napoca, Romania)
Octavian Vidu (Cluj-Napoca, Romania)
Alexandru V. Voicu (Cluj-Napoca, Romania)
loan Zanc (Cluj-Napoca, Romania)

Honorary Members
Univ. Prof. MD. Marius Bojita (“Tuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania)
Univ. Prof. MD. Mircea Grigorescu (’Tuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania)
Univ. Prof. MD. Radu Munteanu (Technical University, Cluj-Napoca, Romania)
Univ. Prof. MD. Liviu Vlad ("Tuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania)

Editorial Office of the Journal of
»Palestrica of the Third Millennium”
Civilization and Sport
Street: Clinicilor no. 1
400006, Cluj-Napoca
Telephone: 0264-598575
E-mail: palestrica@gmail.ro

pISSN 1582-1943

eISSN 2247-7322

ISSN-L 1582-1943
www.pm3.ro

Editors for English Language
Sally Wood-Lamont
Denisa Marineanu

Computer publishing
Anne-Marie Constantin

Website maintenance
Transmondo



Palestrica of the third millennium Civilization and sport

Vol. 13, no. 2, April-June 2012

Contents

EDITORIAL
About the tradition of events in sports

LI =TT LT =L Lo U

ORIGINAL STUDIES
Histopathological changes in the brain and myocardium
of trained animals supplemented with hemp oil
Codruta Florina Buldus, Pompei Bolfa, Gabriel Borza,

Remus Moldovan, SimONa TOACRE ..................eeeeeeeeeeeeeeee e

The effects of focused pulsed electromagnetic field therapy
in patients with knee osteoarthritis. A randomised, placebo-controlled study

lonut Moldovan, Ruxandra Dita, LiVith POP .............cccoooveiiiiiiieeiieiieeie e

The motor and emotional behavior of animals exposed to chronic anakinetic stress
Mihaiela Petean, Alexandra Cristina Berghian, Iuliana Boros-Balint,

Simona Tache, Remus Moldovan, Cosmina BORAOF .....................ccocueveeeieeeieieeiiiieieeeenen,

Heart rate and salivary cortisol changes in stress
caused by intense short duration exercise in sedentary people

Ramona Jurcau, loana Jurcdu, Cristian Bodescu ....................ccccccovveeeeiieiiiieiiiieieeee

Influence of chronic hypobaric hypoxia exposure and lycopene administration
on the tissue oxidant/antioxidant balance in physical exercise

Agnes Ugron, Simona Tache, Remus Moldovan, Nicoleta Decea ........................ccccoo.........

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

EUGON ROSCA ..ottt ettt

Original aspects regarding the relationship between motor proficiency age
and chronological age in primary school students

Bogdan Gozu, Paul-Alin HANCAS .............cccoeveiieeiiieeiieeee ettt

Lactate tolerance training in football increases performance

Paul-Alin Hancasg, BOGAAN GOZU .............c..ccocoveeieeeiieieiieeiieeieeieeie e

The effects of exercise on rat sciatic nerve regeneration
Anne-Marie Constantin, Cezar Login, Cosmina Bondor,

Simona Tache, Remus MOIAOVAN ..................c....ccoeieeiiiiiieeeeie et

REVIEWS
The protocol scheme for the rehabilitation of the painful dysfunctional syndromes
of the wrist-hand-finger complex

Consuela Monica Brailescu, Rodica Gabriela Scarlet, loan Lascar ...............cccuveveuei....

Architectural adaptation of bone to mechanical loading

YD Lo 1 T A L 17 R

Oradea, a city with an old tradition and special results in the Romanian water polo

Mihaela Goina, Stefan Maroti ..............c..ccoceeoieieiiaieeieeet et

RECENT PUBLICATIONS
New Romanian publications in the field of sports

LEON GOMIDOS ...

Book reviews
Frank C. Mooren (editor). Encyclopedia of Exercise Medicine in Health and Disease

GREOVGNE DUMIIIU ...ttt be et e eaeense e s



Palestrica of the third millennium Civilization and sport
Vol. 13, no. 2, April-June 2012

SCIENTIFIC MANIFESTATIONS
”Sport for Health” Conference (2)

B LA = o Lot U SO UR PR 158
The 3 National Congress of School and University Medicine
TEAIAN BOCU ..ttt e Rt e Rt e R R bt e b bt ren s 159
EVENTS
Memorial Cup and the International Symposium “Nicolae Testemitanu” — “luliu Hatieganu”
LI L= LA = Lot U ST 161
FOR THE ATTENTION OF CONTRIBUTORS
TRE @AILOTS ...t ettt ettt ettt et et e s e et e e ekt e b e e st e s e e as e seent e e aeena e e se e st e ehe e b e ete e s e esa e b eneenns 165

82



Palestrica mileniului 11
Vol. 13, no. 2, Aprilie-lunie 2012

Civilizatie si sport

Cuprins

EDITORIAL

Despre traditia evenimentelor in sport

LIV E LI =0 o]0 R

ARTICOLE ORIGINALE

Modificarile histopatologice la nivelul encefalului si miocardului
la animale antrenate la efort si suplimentate cu ulei de cinepa
Codruta Florina Buldus, Pompei Bolfa, Gabriel Borza,

Remus Moldovan, SimORG TACRHE ...............ccccc.cooeeoiiiiiieeeeeeeeeeeee ettt

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

Tonut Moldovan, Ruxandra Difd, LiVit POP ...........ccccocciiiiiiiiiiiiii ittt

Comportamentul motor si emotional la animale supuse stresului anakinetic cronic
Mihaiela Petean, Alexandra Cristina Berghian, luliana Borog-Balint,

Simona Tache, Remus Moldovan, COSMING BONAOF ..................cooueeeeeeeeeeeeeeeeeeeeeeeeeeeee e

Modificarile frecventei cardiace si cortizolului salivar
in stresul cauzat de efortul fizic intens si de scurta durata, la persoane sedentare

Ramona Jurcau, loana Jurcau, CrISTIAN BOACSCU ...............eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn
Influenta expunerii cronice la hipoxie hipobara si administrarii de Licopin
asupra balantei tisulare oxidanti/antioxidanti in efort fizic

Agnes Ugron, Simona Tache, Remus Moldovan, Nicoleta Deceq ...................ccccooevoeioeniinoeniaeancn.
Eficientizarea finalizarii actiunilor de serviciu in jocul de volei feminin prin training atentional

FUGON ROSCA ..ottt ettt ettt et et ettt ettt et eaee e
Aspecte originale referitoare la relatia varsta motrica - varsta cronologica
la elevii din ciclul primar

Bogdan Gozu, Paul-Alin HANCAS ...............coooeieieiiiieieiieeie ettt sse e nne e
Antrenamentul in zona de toleranti la lactat in jocul de fotbal imbunititeste performanta

Paul-Alin Hancas, BOGAAN GOZU ............c.cceiiiiiiiie ettt ettt
Efectele efortului asupra regenerdrii nervului sciatic la sobolan

Anne-Marie Constantin, Cezar Login, Cosmina Bondor,

Simona Tache, Remus MOIAOVAN ...

ARTICOLE DE SINTEZA

Schema de protocol pentru recuperarea sindroamelor algo-disfunctionale
ale complexului pumn-ména-degete

Consuela Monica Brailescu, Rodica Gabriela Scarlet, Ioan Lascar ...................cccccoeevvevevveeannnnnn.
Adaptarile arhitecturale ale osului la stimuli mecanici

DIOVINA LANC ...ttt ettt e et e et e e e ab e e et e e etb e e e et e e e ennaeeenenes
Oradea, un oras cu vechi traditii si rezultate deosebite in poloul roménesc

Mihaela Goina, Stefan Maroti .................cccooeveeeiiieieiieiiecieeeeee ettt ettt ens s

ACTUALITATI EDITORIALE

Publicatii romanesti recente in domeniul sportului
LEON GOMIDOS ... e

Recenzii carti
Frank C. Mooren (editor). Enciclopedia medicinii efortului fizic in conditii de sanatate si boala
GREOFGNE DUIMILTU ...t ettt ettt ettt ettt ee et e e enee s



Palestrica mileniului 111 Civilizatie si sport
Vol. 13, no. 2, Aprilie-lunie 2012

MANIFESTARI STIINTIFICE

Conferinta “Sport pentru Sianatate” (2)

THAIAN BOCU ...ttt e et e b e r et r e et r et e 158
Al III-lea Congres National de Medicina Scolara si Universitara
THAIAN BOCU ..ttt bbbttt et stk st e bbb bbbt bt st 159
EVENIMENTE
Cupa Memoriala si Simpozionul International “Iuliu Hatieganu” — “Nicolae Testemitanu”
THAIAN BOCU ...vciitciei ettt e b et n e n et r et r et r e e 161

iN ATENTIA COLABORATORILOR
ROAACHIA ...ttt ettt et b ettt e at e e st st e st e ss e ae e s e est e beenaeebeenbenbeenseere e 162

84



EDITORIAL

Palestrica Mileniului Il — Civilizatie si Sport
Vol. 13, no. 2, Aprilie-lunie 2012, 85

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.
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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.

Received: 2012, February 16; Accepted for publication: 2012, March 28
Address for correspondence: ”luliu Hatieganu” University of Medicine and Pharmacy Cluj-Napoca, Clinicilor str. no.1
E-mail: mihaiela@gmail.com

Copyright © 2010 by “luliu Hatieganu” University of Medicine and Pharmacy Publishing

96



The motor and emotional behavior of animals exposed to chronic anakinetic stress

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).
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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 dura