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mogt limit of the norm is observed on the 30-th minute.

CONCLUSIONS :

1. uring interval exercises with ineressing in intensity but
decreasing in time working periods, sn inereasa of 05 nunmm;l:-tim
im observad in esch consecutive working period.

2+ Two types of changes in lactates concentrations wera aatab-
lished during intarval work: I - with an acute inersass on the 5th
minute of the recovery, and delasyed return to the norm on tha 30th
minute of the recovery, snd II - with slighter increase on the bth
mmte snd normal recovery on tha S0-th minute. The obtained data
warrant the sseumption that the ewolution of the changes in the Iae-
cond group point to 8 groster functionaml capacity of the orgenism.

%« Inversely proportionsl correlstions at verying degree of
correlation exist betwesn lactste blood concentration and 0, con-
sumption for the working pericds, reapectively the ovarall GE con-
sumption, for both groups.

4. A non-compenseted metsbolic acidosis is observed on the 5th
minute after exercise, turning into & partially compensatad one om

tha 30-th minute of the recovery period.

BIOLOGICAL THAINING AND RECOVERY AFITER EFFCRT IN HIGH FERFORMANCE
> ATHLETES
. 0ragen - Romania

Sports medicine ie ever more implicated in modern training.
Diological trainin~ and recovery efter effort fepresent only two
possibilitias, letely more snd more anpreciated, for the improve-
ment of aports results, for the prevention of some troublea or

dimesses, for the incresse of the ssnitary level of sthletes.
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Biclogical training for competition repressnts seweral natural
end ertificiel means (training conditions, living conditiona, dist,
Kinesitherapy and physiobelneotherapy, psychotherspy, pharmecology,
etc) vsad for the improvement of the work eapacity (ergotrophy ef-
fect) ma s result of the effect exerted on some parameters includ-
ad in the functionsl circuit of the body.

Recovery, rebuilding of biologicel equilibrium or biolopicel
reconditioning sfter exertion, represent a combinstion of natursl
or ertificial fectors {stereotype of recovery), deriving from the
external or intamnel milieu, used retionally in order to acceleratas
the processas of the restorastion of the body homeostasis at the
pre-affort lewal (it means elesetive action towsrds tha most imnli-
catad biologice]l parsmetera in s specific effort) and even to ex-
cead this level (“overcompensation®), A prectical solution of these
two sapecta requirea alucidation of some theoreticel problems,
smony which the most important seem to be the followings:

a), Fhysieal potential (power)-B,Eriksson,Sweden
Energy liberation
=Aerobic - 'm',:. max./ kg
-inaerobic - l:!2 dabt
Heuro-miscular Tunctiona

Yoseculer resistsnce - isometric end isotonia

- Technice of sports - coordinstiom

Taychological fectors

motivation (spirit ot fight)

Zahaviour (charscteristics of the nervous system)

b), Limitative factors of ihe musculer performance

spprorance and Adevelopmert of fetizve

acidity end limitetion of the 05 debt increase
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= exhaustion of musculsr glucose reserves
- excestive production of heat
¢), Basie feotora implicated in fatimme
= high lewel of lectic scid
- metabolic mcidity
= decroase of blood glucopse
= centrel nervous fector end peychiecel aphere
= endoerine end vegetative sphere
d). Can performence be inecreesed by physiclogical memnm
Yes! By secientific treining (including biological training and
recovery after effort) end sports life which produce:
- inersass in mechanieal efficiency of muscles (anmerobie
power)
- gardio-respiratory and m_etn'balic improvement (marobic power)
= imcrease of the muscle mees
= improvement of blood composition
- improvement of functional adeptation of the body
- neurc-peychicel training (which svoide pethologicel tired-
ness}
- motivetion for higher sports results and improved heslth
ATATS
g. Can some phermécologicel or other mesns improve
performance
- loeal or general anti-inflemmatory drugs or analgeties,
"pain killers”
- gyntetieal sndtfogenous lormones{ensbolics) which cen im-
prove women performence by 80-8%¢ in comperison with men; in men
they can aleo incresse the power end bulk of muscles

- women hormones(Primelut N, Lyndiel) chenging the menstruaml
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cycle might favour 'parfumnm_:n hacsuae we know that hefore tie
eyoele and during the Cirst 1-2 days, some femole athleces lieve =
decraman of the output

- glkrline diet (which combats metabolic mcidity)

- t)? whien might aceelerate the 02 debt compenoefion, essenlial
metabolives: vitamins, minersl ssltas, glucosas, ATP, amino-scids,
coffaam)

- periphersl srterisl vasodilators (pharmacolegical, physical)

- suggestion and hymnosia

= druga which fight sgeinst peychologicel tirednesa

The last two mesns are actually forbidden, beiry coneidered as
doping. '

A. The besic means of bielogicel training

Hetionel treining (volume, intensity, complexity)

Improvement of the heslth stote snd work cepecity

Ietional fnod and snorte 1lifa

raychologiesl preparation (motivetion, movilization)

- Werming up end measaze (stimilating)

- Trainine &t mediom altitude %-4 weeks, competing either in
the first 48 h or after 12-14 deys whan sthlstes get down on lavel
groand

= Tharmacological meEns
ftépedene; Supertonie; ATP 30 mg + 50 mg Bg + 1 g'glu-
cose; Prevalon (ATP, glutemine, ‘r‘l” BG' 3121 ¢, Mg na=-
eorbate, arginine sspartate); 5; C; glucose; Farmecols
{glucose, vit.C, ATP, K mnd i’g aspertates, coffeina,
i eolla); en Baot Gormeny product composer of:pluco-
se | g; 300 mg prd K aspartates; 500 mg C vitarmin; 59

m3 Be vwitecdng 1 g t7° colle; 250 mg eeffoine.



42

These substances might stimulste the synthesis of hormones,
enzymes, end vitamine (bioeatslyzers); have liver protecting and
bioenergatic effects, stimulsting endoerine-metabolic nutrition and
trophieity end libersting -SH groups, which mre bicenergetie.

B. Recovery after effort

1. Theoreticel baais

- Hecovery end effort ers component parts of athletic trainm-
ing

- Recovary is adiressed to s healthy sportemsn (different from
rehabilitetion)

- Recovery, nstursl, sponianecus process

- Recovery must be practical (rocovery stersotype)

- Recovery is eddressed to the most solieitated parameters of
the body during exertion (neure-paychie, metebolic, neuro-moscular,
eardis-reaspiretory, endocrine-vegetative)

- Hecovery (trophotropism) is elosely correlsted with biole—
gieal treining (ergotropism)

- Recovery depends on the compatition (ome day or more),’
aftar competition, after & dey, after & week, efter s year or an
olympie cyele)

- Fharmacologicnl recovery mist be considered sa en exception-
&gl method, imposed by medical reasona i

- Recowvery hes & genersl part, common to all sports and &
special part, having s specifieity for individual sports discip-
lines

- Deily recovery in & close correlation with the daily rhy-
thm™

2. Fractical mesns in recovery

a). Neuro-paychie ephere
= Paychotherapy
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= Autogenous training; Yoge

- Warm hydrotherapy

= Mapsage and sutomassage

- ummi..utim and mercicnization

Passive(alesp) and active rest

Melicines: glucoss, Ph, B vitamins, emino acide such as le-

cithin, glotamic acid, glycocolle, Mg, sedatives

b}, Neuro-muscular sphere

= Werm hydrotherspy; physiotherapy; steam bath

= Autogenous treining; Yogm

= Mapesge and aulomassage

Active and passive rest

= Medicines: glucoss, ATP, Ph, Na, K, Mg, C, B, E vitamins,
drugs liberating -Sh groupe like glutsthione or foleysteine,
mecls relaxants like paraflex, midocalm, necstigmine, clor-
zoxagon, mekel-trankopal, stc.

c) Endocrine-vegetstive and metabolie aphers

= Oxygenization and neuro-mscolar relaxation

- Hydroelectrolitics re-equilibrium

= Paychotherapy

- Massage and automassage

- Active rest at law altitode

¥edicines: non-hormones enasbolice, sminoacids, vitemins,
mineral selts

4} Cardio-respiratory and metsbolic sphere

= Oxygenlzetion and seroionization

]

- Aydroslectrolitics re—aquilibrium

= Warm hydrotherspy, steem bath, madsage snd sutomassage
Autogenoue treining; Yoga; passive and active rest
Tet({alkaline, hydroglucosa)
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- Medicines: Ne, K, ATP, glucose, sespartstes, lecithine, 1y-
aine, vitemines ¢, B, E, Biotone surrfnel, Sabortoniec, Ascor-
tonyl, Uvit B, Surselen, Ttrs-I
All these mesns afford possibilities to accelerate recovery
aftar effort snd ere not & substitote of the current means of sth-
latie training,
CONCLUSIONS
Biologicel training and recovery efter «ffort sre two proces-
ses which interpanetrate and though they hawe different eriterie,
sime and mesns, both are componsnt perts of sthletic training.
These two processes follow the physiological rules of athlet-
ie training.
The knowledge of thess two processes is indispensable for
toaches and athletes who strive for high performances.
Sports medicins has objectiwe pomaibilitiea to appraciatas
theas two processcs,
The sfficiency of these processss can be used not only in
sports performance but especielly in the everyday life of the con-
temporary society, for high cutput and high ssnitery standsrd.

CHANGES IN SOME ANTHROPOMETRIC, FUNCTIONAL
AND SPORTS TECHNICAL INDICES IN YOUNG FIELD-
ARD-TRACE ATHLETES SUBJECT TO HEAVY TRATNING
S,8avov, I,I1iev - Bulgsrias

High sports schievements sre possible only efter contimuous
troining where maximum losde pley & decisive pari. Their dosage ia
a diffieult task and it is determined by the apecific charscter of
the avent and by the age paculiarities of the orgeniem.
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Field-and-track events with their numeious varisties requiras
high coordination akills, axplosive powar snd capacity for conmti-
nooud work. Proceeding from these requirements, the training of the
future field-and-track sthletes haa to be scientifically substamtist-
ed sand based om the dynamic follow-up of fome Bessic morphologlesl,
phyaiologicsl and sporte technieml indicea.

katerial and method

Our observations include 24 boys and 29 girls, pupils from the
Unified Sports School - Plovdiv, divided into three groups accord-
ing to mex during the school yesrs 1972/1973 and 1973/1974.

The following anthropometric indices have been followed up:
height, scistic height, biacromial dismeter, transverse diameter of
the thorax, bierystal dismeter, anterior-posterior diameter of thwe
thorax, chest, gppar-arm and famur msasuramsnts. The msasursmsnts
ware taken by mesns of mn enthropometer Martin type within 1 =m.
for the longitudinal indices. The vital capecity was racorded spi-
rogrephically (Samardzhiev spirometer). The splroergometric invee-
tigations were carried out with a Veloergometer Zimmerman and Spi-
rolyt II - German Democratic Republic. The method of & stepwise
loed increaase was usad.

The shildren in the separate groupsa were salectad according to
the norme eccepted for 1971 and are trained in hunﬂii:g—hmu con-
ditions. the intensity of the training exercises is considered to
b2 sversge. !raining is carried ocut under the supervislon of guali-
fied teachers with sadequate facilities and proper alimentation and
recOvery.

Results and discusaion

s haight dats from the separats groups - boya end girls ars

e ond below the uppermoot limit of the renge x - I o (cogpar-
: with the d.n.‘;.n for the Plovdiv children - Department of Anatomy
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- Higher Medicel Institute Plovdiv, 1Y09).

I7 we copeider the rete of growth during the cbasrvation, it
will be noticed that there is a marked growth in boys between 12-
17 followed by o logging behind as compered to that of the control
group. This tendency is especially pronounced in girle = Table 1

Age period In Plovdiv Unified Sports School
boye girla boys girle -

12 =13 6.9 4.9 Tad 33

12 =14 6.9 2.7 5.6 2.6

14 - 15 515 2[2 ‘-ﬁ 1*'

15 = 16 2.9 1.5 5.0 0.5

The weight in the separate groups is within the limite of the
mean values cheracteristic of the Flovdiv children.

The values of the remaining snthropometric indices (aciatic
height, biecromial diemeter etc.) ere at the gppermost limit with-
in tha rengea * = T 8. The amnmual increase of the sams values is
within the limite of the mean values characteristic of the age.

The vitel capacity of most of the field-and-track athletes
(boys and girls) eignificantly exceeds the values of the Flovdiv
ehildren and the range x - I B.). The sams holde true for its
ennuel growth.

The analysis of the physiclogicel indices shows that:

The values of the syatolic snd disstoliec blood pressure sre
within normsl limitas for theee ages. During the observation pariocd,
it did not show & relisble lowering characteristic of the athlet-
ic treining effect, while the pulse pressure in mll groups dis-
played & tendency to incresss.

muring Veloergomster exercisss, the pulme presdure (initial



37

values) lowers considerably parallsel to growth and conditioning le-
vel, The maximom pulse velues are closas to sach other for all child-
ran being somewhat lower during the yeer of initiel training. Fol-
lowing up the recovery period (2,% end 5 minutes) we can notice that
with the progresas of fitness, the recovery becomes quicker.

The ergometric work capacity (W; W: k.t,) shows the following
peculiaritise:

The abeclute work cepecity increases on the average with 15-

20 W a year in boys, and with 10-12 W in girla. The relative work
capacity does not show considerable chenges its increase during the
past years being within the limits of 0.1 = 0.3,

The maximm oxygen upteke increases on the aversge with 0.40
1. for boys per year which is above the mean wvelues (0.25 1.) for
untreined children and 0.250 - 0.3%00 1. for girls which alightly ex-
ceada the normal ennual increasg, (0,230 1.). Given in percents
thess velues are accordingly 15% for boys and 9-10F for girle. ithe
yearly growth of the reletive oxygen upteke in boys is from 1.5 to
5.9 ml,, and for girla = from 0.% to 2.3 ml.

This dalay, even the tendency to a elight increeee of the re-
lstive oxygen uptake is due to the effect of sthletic training om
the body. Tt is well-known that with.mn increase of the weight, this
index decresses.

Comparing the dynamic changes in individual indicea by groups,
the impreesion is that the hoys from the sscond group have the best
phy=ioclogical indices moat probably dve to better morphological pe-
Tamétars, .

Comparing the eerobic cepscity with the performance in the
300 m, ran, it is evident that the improved aerobic cepmcity cor-
respords to the sports technical results (Table 2) achisved.
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Iy ear 00 m, Yearly growth of the serobic cepacity
boys rla boys girls
1972 44.8 55%.9 Bec 0.240 1. 0.160 1.
1973 41.8 49.1 0.350 0. 260
1974 40,2 47.% 0,500 0.9550

Longitodinal studies of the morphological and physiological
indices alwaye yield better informstion than transversal omés.
Though the observation peried is short, the results obtained give
us grounds to drew the following

Conclusions;

1« The lower yeerly growth of the height of the groups observ-
ad an compared to that of the controls showa that the accelarated
children are given priority in the selection,

2: The phyeiologiesl index which ia first influenced by &th-
1stic training is the pulsa frequanay.

%s The maximal oxygen uptake indicates s higher yearly growth
as compared to norma for untrained children.

4, The existing parallel bétween the improved physiologicel
end sports technical indices of the groups under review found a
real expression in their classification at the Fourth Republican
Fivld-end-Treck Spartskisde for juniors where thsy won the first
place,

Application: Table % - Figures cbtained from the obasrved mnthro-
pometric, physiclogical and mports technieal indiges.
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THE IMPORTANCE OF SPIRCERGOMETRIC INDICES IN THE
SELECTION OF YOUNG ATHLETES

I. Niev - Bulgarie

Purformences in the various sports events have constant-
1y been increasing thanks to improvement of the means and methods of
athletic treining, &s well as to the improved technique. FPurther-
more, the strive for higher performences led to the necessity of
predicting the sports records besed on & careful medical-biclogic—
al, biomechanical and methematicel snalyeis, Volkow, predicting the
world records in different ruming distences for 1980, has pointed
out not only the sports results, which will be probably achiewed,
but slsc the most likely physiological chérscteristics of the re-
cord=holdera, According to him tha record-holdsra in the middls and
long distence runs will have & maximsl oxygen uptlake of 6 1./min.

Saltin snd Astrand, after studying the maximum oxyzen uptaks
in athletes of world rank during the past years, resched the con-
clusion that in the future, values of & 1/min., will have to be
considered. n

0n the other hand, Astrand comparing the maximom seroble capa-
city of untreined people with thet of well treined subjects, ceme
to the conclusion that the genstic factora and inborm abilitiss srs
usually more importent for the capecity of work than the l;ul of
training. ‘

Exblom studied the same problem. Compering the dates from the
relative maximum oxygen uptake in untrained subjects - 30-36 ml./
min, with those in outstending athletea - 80-85 ml./min., the
quastion "How have athletes mchieved such high values bearing in
mind the fact that by meens of treining the asrobic capacity can
increass by 20-%re. Are ths serobie pnnlib}h.:inu infloenced by



40

genetic factors only or can this index be influenced by physicel
training before and during puberty? As & result of a pumber 'of in-
vestigetions, he ceme Lo the conclumion thet “phyaical training
bafors and during puberty seams to inerease the cardigl output and
the maxionum oxygen upteke.”

From tha ahove aaid it becomes clear that in sslecting athle-
tes for high sporte mastership, one should pick up individosls with
& high sercbic capacity. We are far from the idea to maks sbsolute
the importsnece of thia physioclogienl index because it is obvious
thst not all paraona with a high aercbic capacity can bscoms cham—
pions but on the other hand there are no champions with & low porob-
ie espacity.

Proceeding from these facts, we included the spiroergometry in
the compulsory investigations of children spplying for the Secondary
Sports School in Plovwdiv.

MATERTAL AND METHOD

e investigeted a total of 120 children - 57 girls end 63
baya, The mean age of the children was 10,10/12. '

A moximum ergometric stress wea applisd by mesns of the step-
wise constsnt losd incresse sdopted in this country (starting with
60 W at B0 pevolutions/min., avery 90 sec. the load was increased
with %0 W for the boys end 20 W for the girla/. Velosrgometer "Me-
dicor" - Hungery and Spirolyt IT - Oermsn Democrstic Republie, wers
used,

HESULTS AND DISCUSSTON

Table 2 shows the resulls obtained from the investigatioms in
boys snd girls divided up into weight groupe. It can be meen that
at this mge slso, the children with a smeller weight have lower ab-
golute veluss, snd higher reletive values for mll spiroergometrie
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indices, In gemsral, the indices are high becesuse it is & matter of
children who more or lese heve taken pert in out-of-school sporte
mctivities. Most atriking is the greet difference betwean ths high-
est and the lowest valuss of aserobic espmcity - from 1.70 to Z.70
1/min. abeclute, and from 3% to 64 ml. min relstive for girls, and
from 1.80 to 2.T0 L/min,,sccordingly 46.8 to 7! ml./min. for the
boys. It ie obvious that the possibilities of the childran differ
to s great axtent, and if we want to attain a better final result
we have to include in the training progrsm thoea of the childran
who hawe higher sarobic capacity.

The resulte of the study weras used to work out spproximata
norma which should be mét by the candidetes for secondary aporte
achools,

Including spirosrgometry in the compulaory examination of the
candidetes for sporte schools is difficult. It ie time consuming
(14=15 children can be inwestigzated & day), while the term for the
entrance exeminations is only a faw daya. Inspite of that the main
difficulty is due to unavailable eguipment., In order to carry out
such an investigetion systematically it is necessary to open labo-
retories for functionsl disgnosis in childhood and adolescence Bt
the medieal sporta dimpensaries. Only then the selection of child-
ran for inclusion in the high-performance training programs will
maet contemporary requirements, Thus ecceptence of childrem who do
oot justify the hopes will be avoided up to a certain extent.

CONCLUSIONS

1. It is important and necessary to include spircergometry in
the compulsory investigationms for ethletic seleetion in childhood,
and adol escence.

2. During the year, the children spplying for the Secondary



42

sports school in Flovdiv hava shown s good merchic cepscity,

3. For the wider use of spirosrgometry in the selectiom of
young athletes, it is necessary to squip functionsl comsulting
rooms for children and sdolsscents.

4, Soms spproximate norms for epircergometric indiees ares of-
fared,

IRFIUENCE OF THE RATIY ON S(ME PHYSIOLOGICAL FUROTIONS
V.0avrilaki - Bulgaria

The working amditions in rally and motoroycle aport
svents oare specific, Thes hitting of distsnce is done by the machine
itself and the physieal strain of the competitors is limited, It
yielde to the narvous-psychologlcel strese due to o complex mnd
strenoous snviropment, In rallies the miscular motivity of the com—
petitors ie minimel, but thelir ezactness and coordination muet beo
parfect, Each resctiom of ths driver st high spesds mst be adsquate
to the vieusl eignals received.

Investigetionas o the orgenlem of the driver-competitor are
scarce both abrosd and in thia country. The presant work io & mo—
dest ettempt to fill up this gap., The studies wers carried out dur-
ing the Balkan rally in September 1570. The itenerary of 2,100 km.
wae of varled nature. It included 6 apecial trials on hard itdne-
rery, two alpins runs and a competition for akilful driving after
the finigh. The relly lasted for more than 40 hours interrupted
only by short insarvals fer squalization of the hour scheduls. In
ita greater part the rally wma Suring the night,

METHODS OF INVESTIOATION

Seversl tesms with Bulgarien participents have been chosen ot
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rendom. They were investigeted before the start and after the fi-
mish, 14 persons werw investigsted at the start and 9 - at the fi-
nigh (8 men and 1 woman), aged 23 to 35,

The following indices were measursd in all ecompatitora:

1. Oritical flicker fusion frequency (CFFF} with Pudritzid
apparatus (13}, with sccuracy of reading - | Hz (Hz). Befors ths =
mwasurdaments wore taken to the subjects under study the method of
irmvestigation was explained and one or two trial messursments were
taken. Then the sotus] measurements wers carrisd out at laast two
times, ascendantly end descendantly.

According to a number of authors tha CFFF waluss are inflosnc-
el by many factora. Ihe mosl essential are the intemaity of the
flickering light, light/dark psricd ratic, and sye sdsptation,
Therefore for prectical reasons, the inweetigetion of CFFF sbhould
ba earrisd out under atandard conditions.

2. Artarial pulee mnd arterial blood pressure. The pu:l.ll- rete
was taken for 15 sec., and Blood pressure was measursd socording to
Korotkov.

The dats obteined were processed statisticelly caleulsting
the G end t-criteris. As & relisble difference that one was sc-
cepted, supported by Ft > 0.95.

RESULTS .

1. CFFF. Bafore thes start, thae flicker fusion of the competi-
tors under study was between 28 to 44 Hs or 38.22 Hz on the n:u.'-m.

Immediately II"I‘I‘ the finish an increase of
CFFF valusa in al]l competitors was noticed, In soma the inorsasa
wee almoet double: for exmmple from %9 te 75 Hs, from 28 to 50 Hz,
from 33 to 63 Bz, The averegs value after the finish was 59,05 Hs.

2. Arterisl pulse. The pulse rate before sterting was Betwsen
T8 end §9 neata per minute (on ths average B6 par minute). A mode-
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rate tachycardia was presant, attributed to the prestert condi-
tion. No esaential changes were found in messuraments aftar the
ﬂ_nj,nh Té ta 105 per minute or 90 per minute on the average.

%« Arterial blood pressure. The systolic pressure befors the
start was betwessn 120 and 135 Hg mm. (Torrs), or 125 torrs on the
average. At the finish the data were 110 to 140, or 123,12 torra.

4. The disstolic blood pressurs befors the start was within
thas limite of 60 to 75 torrs (on the average 71,87 torrs). Imme-
distely after the finish ths wvaloas wara 75 to 100 torrs or BS
torrs on the average., The difference obtained ie etetisticelly re-
lisble.

DISCUSSION

Tha data sbout CFFF before the start coincide on the whole with
with the dete obteined by other suthors, They sfe similar to other
date obtained by us during the study of workers., The somawhar high-
er meen values of the CFFF in drivers are probably due to the pre-
start excitement.

Many suthors are in the opinion that CFFF is important ma &
test indieating fatigue. According to Schmidtke (1949) there ie a
corralation between the degree of fatigue and the lewal of decresse
in CFFF. Soch & proportionality, however, is rejectéd by Armold
(1953), Jacobd (1957) ste. Ihe opiniom that CFFF ie more strongly
influenced by fetigue as the resnlt of a narvous-psychic etress i:
more acceptable, Such influence is rejected in & number of cases
where fetigue occurs after physical stress (Arnold, 1953; Arnold
u. Machholder, 1953; Jecobi, 1957; Pudritski, 13€0).

We too obtained some dstm ralated to the problen, When inves-
tigating CFFF in the course of a working dsy, et the beginning of
work the mean CFFF was 29,09 Hz, snd &t the end of the working
day - 24.65 Hz (t = 0,97). A decremse in CFFF at the end of the
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working day which ie statistically relimble is evident. At the
sama time, no changea wara found in the pulss rate of the investi-
goted workers from the slectronic production: at the beginning of
work - pulse rate for 10 sec. - 1%.06, at the wnd of ths working
dey - 13, 56 far 10 msc, Tt waa logical to admit thst as s result
of the eightihour working day fatigue hes set in. We wers inclin-
#d to explein ths decrasssd OFFF by the ansuing fatigs,

The conditiones during the rally (constant driving, minimum
possibilities for sleeping, high nervous-psychic temsion) geve us
sufficient resson to sxpect a fatigoe state in compstitors at the
snd of the rally, respectively a decresss in CFFF. This sxpecta-
tion waa strenglhened by the dats raported by Freytag and Bhttgar
(196%) who satablished s decresse in CFFF &t the end of & motor-
cycle rece.

Tha dsta obtained by us, howsver, proved contrary to emtici-
pationa. ‘he CFFF velues et the finish considersbtly exceeded the
valuge recorded before the start.

What mre the pessible csuses for this increass?

First of all we must bear in mind the necessity of an optim~-
&l sxcitability in the visusl syetem end the C,N.5. during the
relly. Thie incressed excitability has been pressrved up to axi &
little after the finish (the repeated inwestigations nave bean
done only 2 or 3 mioutes after crosaing the finish line). 1t is
most probable that the second investigation was made during =
atage of incressed sxcitability of Lbe recovery pericd, The con-
siderable incresss in CFFF may be considered as a proof of this
faci. The differences botween our dsta end those of Freyveg and
Béttger might ba explained by the phase charscter of the recovery
and by the investigstione performed in diffarent phases. (1963).
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fhe Tinal alucidstion of the problem requiress further investiga-
tions on the problem with s continuous CFFF study during the reco-
vory perlod after competitiome.

The incremsed sxcitability of the C.N.5. ie undoubtedly due
to the use of stimuleting drinks, such as tes and coffes during the
competition. According to Simonson and Enger, Wicher snd Wendt (ei-
tad by MOller-Limsroth, 12), central nervous stimlants such aes caf-
feine, sctount Tor CFFF enhancement,

The incresssd disstolic blood pressure is also noteworthy.

It is kmown thot the dimstolic pressure ref-
lecta mainly the conditiom of the wescular tone. It ie obvious that
the driving conditions heve influenced the wvasculsr tone. The com-
pulsory, almost static position of the competing driver leads to a
static strain of varying duration which is especislly charactarist-
iz of the lowsr extremities. A poseible expression of an incrofsoed
wascular tone as result of that is the increased disstolic pressure
is 8 poesible menifestation of the inereasod vascular tone enmuing.

SOME PROBLEMS REGARDING THE PHYSIOLOGY OF THE CENTRAL
NERVOUS SYSI'EM IN HIGH LEVEL ATHLETES
A.Demetor - Romanie

Up-to-date sports-moediecal usage demands an axtensaion of fime-
tional ressarches into the metivity of the central nervous ocyeoten,
including that of the eortex, considered today as & reaal "control
panel” of all vital behaviours within the sthlete's body which co-
ordinates, sdjuste ond adepts to effort all its functioms.,

An compared to tha theoreticel end practicel importance of the
sxploration of the different paramsters of the central nervous func-
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tion, and te the ever increasing technical poaaibilitias which are
by hend in this field nowsdays, the ressarch in the central nervous
asysten and particularly the real usage of ite data heven't been pro-
perly applied in sports medicina aa yet,

Although the functionsl explorstion of the ceniral nervous sys-
tem ia of a recent data, being almost completaly tributary to the
advent and development of elecironic equipment (whiech ia not the
case, toc the aame sxtent, of the sxploration of the athlete's cir-
eulftion end bresthing), it ie now necessary by means of opeclal ef-
forts snd a more rapid progres? to catch up the developmant of all
the traditional fields of eportive medical rosearch,

Ensuring the functional interdependence of all mechenisms in-
volved in effort, the centrel nervous system provides the funetion-
Al unity of tha whole body, 88 well as ita adaptation to the conti-
nuous chenging cmditions of the environment, including the speciml
emnditions of altitude, clime differences, humidity, temperature
otc. Besides thet, the nervous eystem hes gresily contributed to the
local trophic sdaptstions and to the continuous changes in thes ge-
nerel sdjustment &s the result of athletic afforts muscular hyper-
trophy, wagotony &L rest end simpathicotony at affort, etc).

As a proof that tne central nervous eysetem has a leading role
in the adjustement of the whole body to affort and in inn‘ruuing
the functional resources during the training, is the fact that the
nervous system itself ondergoes important mnrpm-ﬂmr.l'.iami altera-
tions under tle influence of the long lesting athletic exertiom.
According to R.L.frisde's data (1966) the vaacularization of the
cersbral substance incressss in thes motor zome by augménting the
numbar of capillaries par mE with 20% aa & result of a sustsined

effort lapting for % monthe, the syneptic nodes interpese in the
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wiy of 8 long tims repestsd motor reflex, become lerger in surface
and clopely attached to the post-synaptic membrane end even more
numerous,

The motor maurons from the marrow and cortex being continusl-

"1y streassed enlarges their volume with %4%, importent biochemical
and submicroscopical alterations take placa in the stressed neurone
liks the lowering of Nisal's corpuscles and enlargement of the vo-
lume of the neurons' nuclei. (Tumanov, V.FP. and Erivitskais,G.N.
1967).

The functional exploration of the centrsl nervous aystem aims:

1, the fixing of functional parameters in standsrd conditions
regarding: time of reaction, quick adaptability, spesd of forma-
tion of soms elementary motor habits, coordination capacity, squi-
Libvrium, mobility end strength of the fundamentsl nervous procesa
and o on;

2. the fizing of chenges occurring in differont conditione of
standard affort or specific affort, for different sports events,
including isometric exercises which cause an intracranisl hyperpres-
mure and hypoxia,

Among the physiclogical investigetion technigues in this sto-
dy we shall present dats and interpretationma from the field of
slectroencephalography, the fixing of eritical fusion frequency,
intermittent luminous stimilus, the time of reaction, es well ae
S.N.A. etudy in athletes,

EEG in athletaa

Bagide the moordings performed on sick people for establish-
ing thea functionsl cerebrsl working condition in various patholo-
gical oconditions the sporta medicine snd physiclogy should have
imowledge of the corticsl biogenesis of athletss, both at rest (in
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standard condition) and during the most diverse ectivities typical
for some sthletic dieciplines.

At rest, in standard conditions, the EEG of the sportsmen ia
plaeed mmong the EEG of the normal grown-ups individusle., Its as-
pect in mthletes is a demonstrative sample of & pormal ERG. Excapt
for some ceses of latent tetany, sensible hyperventilatiom, the neu-
rological pathology of the EEG in eports rare except for cases with
athletic injuries on which we shall refer lstsr on.

In chart T we give speciaslised literature on the mein EEG ce-
tegories in untrained peopls and in toplewel athletes (chart I).

As regards pome innermost featurse of the &t rast trajec-
toriea in sportsmen, together with A.Gagea and Al.Partheniu after a
mathematical computing of about 1000 ERG corves, we came to the con-
elusion that the optimel alfa index varies from one sportiwe branch
to enother, for exmmple: in sharpehooters it is 45-48%.

The sbove mentioned suthors hawe aleo noticed that in case of a
good cerebral neurcdynamicel eguilibrium the elfe rhythm has en avi-
dent fusion orgenizetion and the ratio of the anterior/posterior
slfs index is 1/6-1/7.

If the stenderd EEG of sportamen are rather numerous, the data
regarding the ¥BG aspact in sportsmen sxposed to a speciel treining
tesk are rather fow and uncertain for interpreiation, the EEG waves
being mingled with meny artifacts. The broedcasting of the EEG from
the last 10 yeara has succesded to provide veluable deta concerning
pilote end athletes. The rirst ZEC broadcasting of the pilots during
the whole trans-Atlantie flight fulfilled by Hlenc, C. end colleb.
in 1966 opened an era of remarkeble technical pericrmances in this
fisld. Only & yesr later Adey, W.R.and collab. (1967} nceamd‘_tu
undarline the increasing of the theta energy wave of Frank Bormen's



