&

EBG brosdcastsd in two daye time from Gemini 7, elthough prior to
this sttampt Maolskby,R.L., after & clinical traditional computation
pf the pame recordings wasn't able Lo stresé any alterstion of the
cartical biogenesim in conditions of weightlessness. There are
also difficulties oceurring in sportmmen whe ére in full swing, in
ths recording and computing of the bposdessted data, due to the ar-
tifacts which appear ms & result of the alight contractions of the
otk and beadmiscle, and of the inewitsble ewesting as wall, Such
& trajectory is #lmoet completely destitute of the alfes rhythm, be-
csuss the subject keapa his eyes opan, he la Ipruoenupild, with one
or more parts of the body inactivity. We have slthough succesded to
record tha FE0 of soms sportemen during soms unspacific dynamic ef-
forte (gemiflaxion), as well an immodistely after Lsometrie offorts.
On the bmsis of these results we drew the conclusion that en pain-
terrupted dynamic effort lasting for two minutes affects to a les-
ser extent the cortical MWlil than the 10-second isometric af-
fort does. '

¥a wers olsc able to draw & conclusion having sn emsentisl
precticel bearing on the sporte activity, nemely that the effect of
s 10 p.isometric functiomal contrsction upon the carebral bicelect-
rieal activity is of 90s.permsnence, which demands the lengthen—
ing of the break betwessn the succepsive contractions to at least
90 e, Earlior empirical opiniona which allowed the repaating of
the contractions in &n intervel of 10-15 s.edem, according to our
dsta, ungroundsd sciantifiom]ly snd wrong.

We have also coneluded that among teen-sgers and women the
effects of the isomsiric contractions upon the corticel biocelectr-
ic activity are much more siressed upon and detrimental: the stop-
ping resction of the elfes waves ("arousal”) and ths desynchronize—
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tion of the trajectoriss immsdistely after exertion are mch broad-
car and longer in duration, the alfa rhythm becomss more frequent,
with 0.5-1.0 ¢/s, on the EEG sppear slow isclated waves and ¢wen
theta rhythm. 411 thess EEQ alterations reweal important
modificetions of the cerebrsl metabolism and oblige us to conire-
indieate the osage of the functional isometrie contractiona in youmg
high-level sportamen &nd young girls. Our findings confirm an old
dghssrvation of Vorobiev,A.V. and Dzidzievili N.N., who in 1943 no-
ticed that the rise of the fregquency and alfs rhytim amplitude dur-
ing athletic exartion belong to the alow theta and dalta waves in
case of marked fatigue snd exhsustion conditions. Meanwhile Ilina,
L.l1. snd Kukoleveksia E.V., noticed, after a % min. run em increas-
ing amplitude of the mlfa rhythm, lowering of thes frequence in soms
of the subjects end a riee in others even with 2 ¢/e. Generslly,

the affort aynchromizes the cortical bBioceleactric mctivity snd canses
the sppearance of the #lfe rhythm in subjects, or corves where it
haa not axisted before,

By ecombining the EEC recordings with the inhalation of gaseous
mixtures poor in 0, it is possibls to detarmine up to a certain ex-
tent the level of fitness in athletes exposed Lo endorsnce tacks.
According to our data {(Demeter,A.,Nestisnn V.1968), as well mm to
those of Beciu,l. and collab.(1965), it ies evident that well trein-
ad athletea show an increased stability towards the perturbatory
tondencies of the corticel homecetessis. Thue the well trafned sporta-
men present alow waves by & lower concentration of 0, in the iuhe
lated mixture sccording to their level of trainment.

Tt ia not amszing that some speciamliste umsa the affort aa the-
repeutical mesn in & variety of pethologicel conditions.Goetze,E.
and collab,(1965) reports the dimsppearsnce of the epileptic symp—



toms by reducing the convuleiwe irritability of the cortex in epi-
leptice who parform before the hyperventilation 20-%0 genuflexiona;
the biochemicel end electrochemicel slterstions remilting from the
physical affort have s salutary effect in such cases.

Among the Tindinges obtaeined by brosdcanted ¥ED in sportsmen it
ia worth mentioning thoss belonging to the Americens Hughes and Hen-
drix (1968] who show that the football players during the gams have
an TEG with 8 basicsl rhythm in continoous change and a rathar high
alfe fraquency (1% e/slin grost stress momente of the game. Diring
the bead-kicking of the ball thets waven are to bs seen, repeating
for & few asconda, and dlaappearing afterwards, proving that cersbr-
8l injury wes insignificant.

In sports pathology thas aspecta of the neurclogical pathology
coused by a susteined sthletic ectivity sanifested by aigns of ce-
rebral disordera (slow geaneral or local wavaer, discharging areans,
spikes or scule waves, etc.) are to be found in cases of sorious
eranfun injuries, or not so eerious but repestsd traumetism and in
cane of cerebrsl sosemis due to the Valeslva effect. Cranium inju-
ries may coccur in any sports motivity with a higher incidence than
in sverydey life. There are disciplines like eyecling, motorayeling,
riding, skiing, track and fisld athletice, wrestling, football,
rugby whare the cranium treumntism incidence is h‘lﬂ;'r than in the
other branches, Anyway, it is & mstter of sccidentsl traumstiem,
Roxing is the only eport where the prectical and technical aim is
to cause head mnd body kicks in order to lkmock the opponent out of
tho battle, the head blews being permitted ao well ae thoss in ref-
lexogenic tones.

A6 Tegards short end repeated cerebral anessia it oceurs in
waight lifters end t2 & certain extent in wrestlers. The heed blowe



cause mental shoek, tiny hemorrbagee and even injuries to the cerebr.
al subetance which can be immedistely expressed by temporary mmnesi-
s and loss of orientation and repeatedly can lead to the “boxing
dementie” expressed by ageresiveness, staxy, eoordinetion cloudings,
tremor in epeech end impossibility of meémorizing new dsta, forget-
ting of the memorized dsta and other neuropsychie derangements,
(Busae and Silwverman 1952). The EEG control in boxers must be obli-
gatorily done, immediately after brain sttacks followed by tempors-
ry amd recurrent smnesise, in order to discover the latent effects
which ars not slwaya clinically menifested. Thay should ba routine-
1y done in ell boxere, periodically, in order to find out the pro-
gresaiwve deterioration of the cerebral funetion (by eumming up all
the microtrsumatisma), which begina to settle in in some of them,
and to stop ite further progress towards serious clinicsl disorders
in case the sporta mctivity im contimmad.

From the extensive litersture survey regarding encephalography
in bmru: we give below the moet represomtative dote:

= 50% of the boxera (the length of boxing activity smd the oum-
ber of contests or knock-outs are not specified in stendard EEG Te-
cordings between the gemes, show parmanant desynchronizetion of the
curves and alow wavea of 3=6 c/e (Bornes, Vilavisansias,!959), while
5% have heavily altersted EED ecurves;

= T6% from ths boxers show alterated EEC after thes game Aa com-
pared to thet before the geme) with plain curvea and slow waves, par-.
ticularly those who sustained & Enock-out, knock-down or head blows
but it is difficult to explain why not all of the ahocked boxers
show those ourves or vice-versa, why some Doxers who did not aurfnr
ghock ahow similar chenges. Haybe the different individual mdun.nnl

towsrds mentsl shocks mnd grest exertion is an explanstion of theme
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diseordant results. (Lerseon and collab. 1954, Beaussert, Nike,
Boulezges and Glyeen 1959, cited by Ilina end Kukolevekeia, 1362):

- & atudy on 116 internationsl mests showas that while a sample
group (non-ethletes) does not present pathologicel ERE alteratioms,
ths boxsrs, bafors the gams, had 29% EEG changes and %1.1% aftar
one contest, 99.T% - after two, and 42% - after three contests;

= B5% from the young boxers who sumtained two kmock-outs sghow
arhythmic and thets waves (Temmes and Hubmar, 1952);

= while smateur boxers after B contest present bat 1'?.'9‘!- theta
rhythm and 2.6% delta, the professionals having 45 played gazes
show 21% thete rhythm end 5.5% delte end thoss who have more than
75 playsd gemes show 256 theta waves and 25% delta, (Sjasrdema guot-
od by Brown, 1950).

The fueion thrashold (the eritiesl fueion frequency)

Froz the exparimental physiclogicsl snd psychological stu-
dies done by many suthers on different categories of mubjecte it
is obvipus that the matting in of fatigue of the narvous system
causen an evident lowering of the frequency st which the subject
affirma thet he percieves the intsrmittent stimuli in the form of
an absolute continuous light.

After the setting in of fatigue, the frequency at which the
subject suceeeds to perciewe the individual stimili ie lower them
when he is rested. The two fusion freguencies and disdocistion
are alightly different as walue, but thea raise and fall rather
similtansously, Although the fusion frequency is mors constant
md valushle far ths determinestion of the hrain fonetion. A stro-
boscope fhould be used, with flesh, end ss far ae possible the
flash should ba not mccompanied by synchranic eracka with the
flashos - heering sid being more acute in perceiving and diffe-
rencistion of frequencies than the visual system. The value of
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}hm eritical fusion Trequency ia directly proportional to the lo-
garithm of the light's intensity - Lhst mesns that all the deter-
minations should be Jdona with constant intensities in order to have
reproducible values.

ihe testa spplied by Demeter (1967) on aportsmen show that
from en average fosion freguency of 31/s st rest this value lowers
to an average value of 2%3/s after anfunctionsl isometric erfort,
and to en sversge of 29/s aftsr &0 ganuflerions performed within &
min,time, Notable elterstions in the seme wey hsve been deseribed
by Demeter and Westimnu (19¢B) in sportspen on hich al:iitudse, in
preasure chsabre, ooth before effort and after 8 functional ieo-
metric contractions.

In sport madicine the massurement of the fusion Tregquency may
be successfully used for determination of the fetigue level in
asthletea after prectice and competitions; it should be correlated
with the date given by BTG, BNMG, time of reection, excitasbilily
ate,

Time of reaction

The time of resction is the period of tice alapaing from the
moment of sterting o medium intensity stimulus, ususlly en extern-
al ann, to the moment of the adequite voluntary motor reaponse,

There are ususlly ueed visuel otimuli (flesh, bubl switeching
ete.) or nesring ones (creckm, click, ring) snd the woluntary mot-
rioal response ia glven by the anhjget in fare of presaing as
quick as possible 8 hotton with o key which atops the clectric or
alsctronic chromooetsr which hea besn atarted st the asms vime with
the luminous or hesring stimulus.

Tha time of resction ineludes tha rectinm]l - |auricle) cortie-

al lending time, the intercerebral time townrds the motor some,
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ineluding for the relessing of Lhe volitional phenomenon (central
leading time) and the necessary time for the resching of the im-
pact from the cortex to the muscle. There are also (1352)
parallel experimental testings of tha ﬂtinllwdurtilﬂll and total
time of resction, {with the simultaneous recording of the start-
ing moment of the stimulus of the ERG, of the EEG potentisl caus-
ed npon the ocoipitsl cortex by flash, of the EMG from the hand
misels which responds by pressing the butten, of the mechanical -
movement of the hand and of the mowement in which the button is
prossad. )

The values of the time of resction are quite diffevent and de-
pend on age, job, neture of the stimulus, athletic conditioning
lawel ote., not te memtion the neurologle and peychistrie patho-
logy whers ons can Tind very long times of reaction. The tims in-
creapee sccording to ege, tiredness, overirsining. It is shorter
for the hearing aid stimulus (80 ma) ss compared to the visusl one
in the ssme subject (125 milliseconds - after Luschei and collab.
1967). The above walues are given for the response of the EMG of
the hand, which precedes with 10-20 milliseconds the proper mecha-
niesl movement of the hand, (Wargo and collab.,1967)

While some suthors (Keressty,19:7) noticed very low wvalues in
sportsmen (even 65 milliseconds for response at hearing stimuli,
by eprinters) ,Nemessuri (1967) finda much greater values, about
200 milliseconds, in weight-lifters, sksters, handbell players,
values which are in some casee felling, in other raising at the
moment of epperition of the super-training., Jhese date allow the
author to conclude that thers are two types of overtraining: with
apsthy and hyperexcitability, »

Laofbarger divided the time of resction in constitutive unite
establishing &lso their awerage duration. Rotislav Rujbr
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on the basie of the deta from the literaturs slaborated a chart
regarding the influence of the different factors upon the duration
T.R.

Study of the higher nervous setivity

Not only far the initis]l selection of the athletes and their
guiding towardas the gports event most adeguate for their higher
nervous sctivity, but also for the mmendment and improvemsnt of
thair bPehaviour in order to reach higher sports performances, it
ia importent Lo be awere of the type of their nervous aystem.

If for pome disciplines end sports trials these data are not
abeolutely necessary, Tor others the level of the performance de-
pends lergely on the type of nervous system. Thus the weak type
is completely excluded from Lhe competition ectivity. Thoee of &
strong type, bad-tempered (choleric) sre very much to disadvantege
both during the competition and mwostly during the process of praec-
tice which requirea s very great pstiencs, perseverance, and pre-
cimion, They also come frequently in confliect with the coéch, team-
mates, referees ete., conptituting “diffiecult” persons.

The nt:-ung- type, sven-tempered, inert, sdepts himeelf rather
panily to some sports events like weight-1ifting, shooting,skitt-
len, atc. -

Although in the most sports one prefars the even-temperesd,
mobile types in order to get the best results. For sports events
like fencing, running etc thia nervous type system is particularly
desired.

In ordar to fix ths nervous system type, the IVanov = Smo-
lenski's classicel method may be used where the letemt times to-
wards different commenda from the first and second signalization,
are fixed, and the corresponding responses as well. The study of
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the formation of ths temporary links with the different axternal
stimold, and of the differentiastion (and the other internal inhi-
bitione), ueing eimple methods end spparstus, considered alreasdy
clagsical, may halp a great deal in fixing tha typs of ths nervous
aystem, For the fixing of the nsrvoua system type beside the above
montioned methods thers may be othara which may contribnti: the
measuring of the retinal - eorcital time and those of resciion; the
masuring of the fusion threahold towards the ILS, the EmM (for ex-
citednesa), a lot of peychotechnical testa and so om; nevarthelass,
the clinieal, medieal and pedagogical cbesrvation performed by a
ekilled person for s long pericd of time im the most relisbla and
simple way (from the epparstus point of view). Ihe eporte doctor
should follow the strength of the basic nerve processes (excita-
tion and inhibitiomn), during practice cemps end treining in genersl,
studying the sthletes ability to respond sdequstely to the intensi-
ty of the atimlos (for s strong stimulusestrong response), and to
rocover quickly after an inhibition with a depth of an equal value
ss thet of the pravious excitation. '

The equilibrum of the basic nerwe processes is sasily recog-
pized by the very bshaviour of the sthleta under conditions of phy-
sical stress snd social 1ife. The functionsl wmobility or lability
of the cortex may be assayed by the speed with which he can chsnge
the excitation into inhibdition, and viceversa.
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CHANOES IN THE X-AAY IMAOE OF THE HEART IN RETATNING
THE BREATHING AT VAHYING INTRAPULMONARY P‘m
({STRAINING TEST)

S5.Zotov, N.Georgiev - Bulgaria

The hasrt size decreass during streining test ias dus to sm in-
creased intrethorecic pressure which ie sccompanied by an increase
of the pressurs in venas cawas inferior, Thia hinders the blood re-
turn from the abdominal regione and extremities, and at contimiing
activity of the heart, it results in a decreass of the hemrt dimen-
sione.

The pressnt investigations were carried out with & view to
find en anewer to the following questions:

1. At what intrapulmonsry pressure with cessation of bresth-
ing the decresss in heart dimensions is memifested.

2« Ie there sny Ailfference between the relatively bigger and
smaller heslthy hearta in this respect (the first task).

%. Doas the roentgenological image of the heart continue to
decrease upn:;n further inerease in intrepulmonary pressaref Is there
8 difference in this respect between bigger and smeller hesrts?

4, Is there a difference in the decrease of the roentgenclo-
glcal dimension® between larger snd smaller hearts in n‘t,rninmg
teet (ot different pressures), carried out at rest,

32 healthy stodents (men) in physical colture with & rather
limited athletic sxperience were inwvestigated, 4 frontal telercant-
gemogrems ware teken of esch parson (st distsnce from the tube
1,5 m,), First, teleroertgenography was carried ocut at maximal
inspiration. Then the hearts of the invrestigeted persons wers x-
rayed at maximel inepiretion once again st maximal continpuous



i)

straining by the students, amounting to 20 Hg mm.; tha atraining
test was conducted in tha same way st 40 Hg mm.; in the lsst expe-
riment the streining test was carried out under pressurs amounting
to 60 Hg mm.

A6 om integrel index of the X-rey heart image we used the
cerdiec suriece, calculsted mccording to the formula A = i L.T.
On the basia of the initial surfece of tho hoart two mpu‘wm dif-
ferentisted: the first one \-'11’.]1 s relatively bigger cardisc msar-
face, amounting to 146,01 “2. on the average (12 persons), and
the second - with a meson cardisc surface 120,95 cn? (20 persons).

A roliable change (decresse) in the cardisc surl'eace was con-
sidered only that which is determinad by & relisble, parallsl
change (decresms) in the longitudinal snd tranaveras diameters of
the heart = P < 0,09,

The reasults aohtalnad revaal some essantial characteriatic
fentures of the cardisc surfece ehonge st different intrepulmonary
prassuras ard corresponding mnximal arrest of btresthing (the strein
ing test). .he cardise surfece in reletively bigger hesrts decreas-
oz raliably at 40 Hg. mo. streining, while in relstively smallor
hearts the eardise surfece is relisbly reduced at 60 Hg.mm. strain-
ing, ihis indicates that atraining of 20 HE mm. is insufficient to
cnuse e decresse in the cardiec surfece both of the comparativaly
bigger ond sasller hearta, Tt ia obvious that the physiological
mechsnisms used (eccelerstion of heert contractions and utiliza-
tion of ranid hlood reservea) sre sefficient Lo compenssto tor the
modifidetions whieh heve teken ploce in the venous supply.

Yhess At mTe extremely importont. Sven in mild difference
between the inilisl esrdiac surfaces of the hearta of either group

(2%, LET nu_EI, there sre nevertheless important differances in
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their changes at arrested bresthing et different intrepulmonary
pressures. In relatively bigger hearie there is a greater amount
of residusal blood; ite decresse is substantiated at = comparative-
ly lower increamse in intrapulmonary pressure (40 Hg mm.), and a
corresponding decrease in venous heart supply which casusss B cor-
responding reliable reduction of the heart image; in these cases
the use of the greater poseibilities of the rapid blood resarves
{in the left half of the heart and in front of it) are sufficient
to obviate & decrease in erterisl blood pressure. For that reason

a vary high scceleration of the heart rhythm ia not necessary. In
other words, the decresse of the heart is situstionsl, it depends
on tha existing conditions, Tt is a mores favourabls compensating
mechanism than the considerably high acceleration of the heart con-
tractions, Thie mechaniam can be used becauss, ss mlresdy mentioned,
thare is a gresater smount of residual Blood in the relatively big-
ger hearts.

For smaller hearts (at 40 Hg mm. pulmonery pressurd), the re-
1atiwely grestar scceleration of the heart comtractions ia inevi-
tebly » mors Tevourabls compensatory reaction. That does not memn
that mmaller mnd bigger hearts ecan equally well tackle the aggravat-
od conditions of the cardisc activity. The bigger hearts, by decrsas-
ing their volume, résct more effsctively under the conditions out-
lined sbove.

In relatively smaller hearts st &0 Hg mm. intrapulmonsry pres-
sure, the decrease in the venous supply of the heart is conaider-
able ms it has been expleined befors, Therefore the mechanism of
the grest scceleration of the heart contractions is not wﬂici?‘t
to compensate for the substantial blood flow reduction, Therafors
_they aleo decreass reliably under these conditions despite their
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mmall capacity in this respect owing to the insufficient amount of
residoal bloed.

It ie nocessary to consider the differences between big and
émall hearts in relation to the magnitnde of heart decrasss during
straining test. Since = reliable cardisec surface decrease in smal-
Ler hearts can be observed only at &0 Hg mm. pulsonary pressurs, ths
comparieon between the two groups was carried out on this basis, In
bigger bearts the surface decrease amounts to 19,44 u.z, while this
reduction in emaller hearts amounts to 11,9 cm®, The @ifference in
the decrease of hearts in both groups is relisble (P  0,05). The
data obteined by H.Reindel and cosuthora concerning the difference
in the decrease of cerdisc volume between untrained persons end
sportemen are based on Velsalva's test after physical affort. Our
results show that there ies a difference in this respect between
amaller and bigger hearts st reet, also. Besides that the data ob—
tained by us mrs quite indicative as the ﬂ.i'ﬂll‘lfm. in the initisl
cardise surfaes between the two groupe is rather insignificant.

CONCLUSIONS:

1. In straining test st 20 Hg mm., the cerdise surface does
not decrsase reliasbly both in smaller and in bigger hearte.

2. In straining test at 40 Hg mm., the cardisc sarface is re-
liably reduced only in bigger heartas. '

3« A reliable reduction of the cardiae surfeace in straining
test in smaller hearts is recorded st 60 Hg =me. only.

4, In straining et 60 Hg mm. 1‘-.ht decrease of the cardisc sur-
face in bigger hearts is not greater than in smeller hearts st 40
Hg =m.

5., For bigger heerts & reliably more considerable reduction of
the cardisc surface as compared to that in amaller hearts during
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straining test &t rest is chersctaristic,

ANATOMO-PRYSIOLOGICAL PROELEMS IN SELECTION AND EARLY
SPECIALIZATION FOH WHESILING AND WEIGHT LIFTING IN
SPORTS SCHOOLS

V.Dushkov, E.Nedyalkova - Bulgaria

Whan snd what to bagin with, or more sxsctly when firmly snd
successfully to increase the training stress in early specializs-
tion of young athletes ia ons of ths moat sctual problems nowadaya.

Thers is & complete unanimity that the cepacity to a given
work Ioad sxposurs im different in the conmscutive stages of phy-
sical developmént, The camlio-vascular syestem and joint apparatus,
for example, show & considerable functional fitness yet before pm-
borty. Hence, » number of sporte such sp owimming and surythmice
may allow in early age not only techniesl elements to be sdopted,
but alsc a conaiderable intensive training work to be performed.

¥any factors in the morphology of thes puberty organism such
ap incomplete ossificetion, and prevailing skeletal developmant in
relation to mecle mass interfere seriously with the sarly deve-
lopment of two basic physical qualitises: strength and endurance,
The lack of either of thess guslities whose full ﬂ“ilﬂj-int takes
placa from 15-18 years of mge, render difficult ths early training
in wrestling and weight 1ifting.’ )

On the other hand, the improvement of young athletea in this
field is cherecterized by the fact, that their morphological and
functional reorgenication as & result of training is effected on
the grounds of still incompleted processes of growth and develop-
ment. Owing to this, "a considerable part of the total energy is
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mutually conmeécted not only with sports sctivities, but also with
thulupmiﬂc transformetions characterizing the growing organism”
/Velkov, 1974/. The 'dnp.unrgmimim.:-of the endocrine appare-
tus, ths growth in ﬂmll b-od;r sizen may pmdn:- changes im the
biodynemic pn-nn--' qnt-. Intm- training, -wilu:r at high
performance lewel, uonbim iittl mmu.l emotional overloads snd
mintal strain at ] gi'rn -n-rnt w become a tlr.tlu- lisd ting the
pubarty dnnlup-mt and in tl.'lrn the further dmlopnnt of such
fundamental qualities as nrﬂtn afid endurance.

Tharefore, with mpl-nt to -muing and 1ifting events, the
admittance md t;ll:'iin:l.n.g-:rtin wt.nluhuollpull a nomber of re-
quirements of :udiul t-lulogiul and funetionsl cherseter, In this
sense, the resulta of two year qumrrltim of some medical snd
functionsl parameters obtained from the classes for weight 1ifting
and wrestling of the Secondery sports tuhwl in ¥V.Tarnove, are af
intarast,

!. PHYSICAL DEVELOPMENT, Regularly both in wrestling and
weight 1ifting clesses, the height of the sdmitted schoolchildren
is considersbly bslow the height of the same age groups om & Da~-
tion-wide scale, while the mean weight, vital capacity snd dynsmo-
matiy ars closs to the l'l'It'IsI ﬂlﬂlld :

The growth rate is close to ,'thch ons of the country, the inml-
tisl differences having been kept the ssmes, the weight and physie-
sl parameters /vitel capacity, dynamometry, litheness/ sre consd- 3
derebly higher. '

2. FLAT FOOT. Children with flat foot were not sdmitted to
the classes for wrastling snd weight lifting. Tt was established
two years later that while in children with normsl feet the Chigia
index decresses, in the csees with fallen vanlt, the index increas-
o8 to complete flat foot. At present, flat foot snd its transitery



forms are 44,59%.

We have obeerved almost the mame phenomena almo in the speci-
alized sports school for weight lifting where the percentege of the
normal feet ond transitory forms becomes lowsr within two years of
training, and the incidence of manifested flat feet incramses above
5 times.

%. LOCOMOTOR SYSTEM. In this cess it becomes neceasary to re-
conaider the problem of the pressncs of espina bifids occulta and
M.0.Sehlattari smong children admitted in the pubsrty pariod.

Taking into considerstion that definite structural chengee in
the lombosacral region of the wertebral column hawe not yet occur-
red st the age of 11 years, we sdmitted in 1972 16 schoolchildren
with, The amnual control roentgenograms showed somd positive amlte-
rations /without definite charmeter/ in & cases; the remainder wera
unchanged. The' only case of M.O.Schlatteri underwent a very slow
svolution, and within two years of admission it did mot show eny
evidence of complete consclidation.

Out of the admittsd 67 schoolchildren in the clasece of wrest-
ling and lifting weights, 4 new cases of W,0.Schlstteri were detect-
el and confirmed radiclogically at the mnd of the observation pe-
ried. At the omme time, beesuse of cliniesl complaints, manifeat
ostooporosis of the bones forming the foot was cetablished redic-
logically in 5 cases.

4, FUNCTIONAL DIAGNOSIS, No BEOG veriations were noted upon ad-
misaion or after considerable in extent end intensity traeining
stresses. Tests with dosed losds were condocted routinely during
the two years, estimated on the ground of global pulse sum, 88 8O-
dified by Karaneshev, and sccording to qualitetive anslysis of the
Tecovary, Along with improvement in the efficisncy parameters, the
apsessments of the tests with dosed load also show & conaidersble
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improvement. )

.5, MOEBIDITY, Acute catarrha of the upper airways were most
common /38E - An index which is lower than thet of the same age
group in the distriect, but highast smong the sparts diseiplines
reviewsd. Injuriesa to the musculo-skeletal system rank second (92%).
dccording to severity of trauma, the wrestling classes rank first
among the sports included in the survey.

The purposs of sports schools im to dawelop highly specialized
athletes for the national sports, This tesk mey be mocomplishod
enly through systemétic hérd training &nd early athlestic apscimli-
sation. "Similar dmands are posaible only in absclutely healthy
ehildren® /Dembesa,197%/, For this reason, with respeet to the me-
dical eriteria for sdmission, it is necessary to considar, in ths
foture too, the candidates i:l.th defects or anomalisa of the loco-
motor oyotom as comraindiceated, since on the onbk hand, they are
imcompatible with the development of the qualities strength snd en-
durages, &nd on the other, practically no positive slterstions may
be anticipated after the 11th year of life. This holds true to the
ssme degree for flat foot and its transitory forms,

The problem of the techniecal gualities of the candidates ip
more. complicsted, While the cosfficiment candidatas; availsbla plac-
o8 Tor sporta gymnastics, surythmics and sports games ot pressnt
is 5:1 / theoreticelly it chould be 10:1/, it never exceeded 3:1
in the classes for wrestling. In the classss for lifting weighta
it is still lower ~ 1:1. Henee the emall number of excellent teech-
nieal evalusations in the preliminary selection is expleined, A =ar-
ked discrepancey between the techinical ewvalustions and thoss of the
exrdiovasculer teets, whare the unsatisfactory emd poor teste show
a pat prevalence is most impressive., Evident improvement of the
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funetional capacities of the cardiovascular aystem aa s rasult of
planned snd purposeful tresining heve been noted during the Lwo-year
eycle of training.

With the sxisting tendsncy towards early apecislization and
strive for high performance, in ths npationsl weight-1ifting cham-
plonshipe the percentage of participents from the older age groupe
amounts to about %0%, Having in mind the aima of the sports schools,
the inspproprists selsction snd the general tendemcy towards early
participation in competitions, a real danger existe of forcing the
training procesas of the teensagera, In thia cass “Tha spscimlization
;td.:-h doge nol correspond to the age, the underestimstion of the
mesna for general conditioning and exposurs to losds which are not
io conformity with the real poesibilities of the orgenism, may lead
to pathologicsl changes in the children's health - to a deliteriocus
effect on the growing orgeniem® /Filin, 1974/.

Hence two queations arisa:

= he problems of morphological, physioclogical snd paychical
naturs related to the 10-11 years age group; is this age suitable
for admiesion in sporte schoole for weight lifting and wrestling:

- i8 it sdvissble to direct children aged 10-11 years towards
specific sports and more particulerly those requiring strength de-
velopmént or it is prefersble to wait the age of 13-14 years.

CMCLUSIONS

t, The admission In sports classes, conmected with adoption of
strength elements, at the sge of 10-11 years ip prematurs. The dy-
nanice of the development of existing defects and variants im soms
roegions of the locomotor system hardly lends iteslf to prognostica-
tion,

2. The sctual admission is based on the results of the medic-
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al axamination, physical developmént data and reaching definite
sparts-technical stendards, Priority is given to -&uln-ntd at
the moment children without taking into :mﬂﬂn‘lﬂ.m th- growth
rate and the technicsl paremeters in the pﬂcﬂing :ﬂu Such an
sttitude does not gusrentee preservation of .the pricrity in the
performences of mccelarated children in the 1911:!!1_;:& ¥Oars,

%. With a view to all prohlems of sarly 'np'ui-u -Ipf.l.chl:l.utim
and early edmission in sporta achools posed o far, it ieo ﬂi-e.omq
to alaborate s unifisd mystem for the crl.t:ri.'; ;f sdmission end
control. ' _.

SPORTS AND WOMEN WITH A VIEW TO SOME SPECTFIC PECU--
LIARTTIES OF THE FRMALE ORGANTSM
Fx.Saharieva - Pulgaria

Contemporary sports requires & great &ul from r-ﬂ- athlstas.
The amount and intensity of phyaiecal n.-u-:-[m uﬂln rneh the 1i-
mits of the functionsl cepebilities of or.gmm. *I'hiu i- umcm-
ly true for highly qualifisd female sthletes ﬂ'dr lml nlxi.u af-
forts during their treining Tor important emplt.itim,in__mu to
resch the peak of their potentisl. In order to '!:ni-.;et'.th- health
of women in eports it ia necessary to control thiph:llﬂlﬂ#ﬂl
functions of the organism, especially thoss of them ralated to the
biclogieal destination of womem.

In the medical-pedagogical control of women tt.hlﬂ.u it is
most sssential to follow up the charscter of the ovarisn-menstrual
eycle, Anommliass durirg this cycle might serve 8s & sign that the
limits of optimsl physical stress have been exceedsd.
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Our sarlier investigstions doring sthletic mctivities and in
laboretory conditions, as wsll as thoss by & number of authors
euch ae S.A.Jegunov, L.N.Startzevas, P.uersux, V.N.Zheleznjakens,
E.J.Klsus, H.Neack, J.Bausenwein and others heve proved the neces-
aity of controlling the chonges referred to.

Im ths pressnt rTaport the charecter of menstrual cyele (M.C.),
the menstrual phase (M.Ph.), and the genaral physicsl snd mental
condition during the above period are traced in female athletes
with varying qualificstion levals.

NETHODS

1,150 Bulgarian female athletes engaged in different sports
wera followed up, The data have been obtained through a detailed
questionnairs study and parsmal conversetion with each woman.
This form of investigation is conaidered to be the most puitable
in the case as it affords complete informsiion covering s longer
poiriod of time and a grester number of fomale athletes.

The competitors were divided into three groupe according to
their sthletie qualificetion. The first group included cotstanding
female sthletes = honoured mestara of sports (h.m.s.), masters of
sporte (m.s.) and candidate-masters of sports (c.m.s.) = totalling
168 womon, ‘The socond group included first class sthlstes - 567,
apd group ITT incloded 415 competitors of second and third clasa.

In the report a comparative study is made of the deta obtein-
ol from the different groups of femsle mthletes with different
qualification, Differences beiween the groups were considersd
which ware with stetisticelly prowed raliability t 2,5 and
P, >0,9.

¥oat of the femsle athletes undsr obperveiion were younsg.
paring the guestionnaire study 81,%% of them wers undar 20, 13,8
of them were batween 21-25, and only 4,93 wars above 25 years,
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HESULTS AND DISCUSSION

W have coms to the conclusion that the competitors from
group 1 - honoured masters of sports, seasters of sporta end candi-
date_masters of sports are expgesd L0 the most siremacus exarcises
and training efforte. Nexi'rank first—class competitors, The se—
cond-class and third-class competitors included in group IIT are
shbjsot to the lowest im terms of smount and intensity physical
stress.

No essantiel differences were found batween the three groupa
of competitors ms far sa the rhythm and intervel of the menstrual
eycle woere concermed. A rhythmical menstrusl cycle was noted in
§7,8% of tha top level female athletes, 82,5% of the first-class
athletes and 86,2% of the second- and third—class sthletes, The
intervel between the menairusl cycles in the majority of female
athlates from the ':.i'lru groups was 26-%0 dsys. The short interwal
= below 25 daye — was encountered more frequently than the longer
one - sbove %0 days.

Easential differences smong the groups were established in
the nature of the menstrual phase itself, i.s, its duration,
emount, painfulness aa well as the prosence of & pré-menstrual ayn—
drome. These unfavoursble mspscts of the menstrual phase are en-
comntered more fraquently in top lewel end first-cless femals ath-
letes then in thoss less gualified.

A strongly pronounced pre-menstrusl syndrome is more frequent-
1y reported by high-level athletes ms compsred to the remeinder
(group T - 28,6 %; group IT - 20,8 % and group III - II,7 %).
Though in the majority of sportswomen from the three groupe, the
most frequent duration of the menstruel phase is batween 3-5 days,
8 longer menstruml phass - axceading 5 days - is more frequently
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recorded in qualified competitora (groop I - 27,4%, group II -
29,3 %, group I1I - 20,8%). The menses ie moderats in most of the
compatitors but the second-class and third-clasa female athletsas
have a higher percentege of moderate menses Lhan the high-level
sportswomen (group I - 66,8%, group II - 74,2 % and group III -
T9 %) The abundant menses ig more frequently sncountered in high-
lewel sportswomen, (group I = 14,1 %, group IT = 9,7 % and group
IIT = 6 %).

A difference was found ms far as painfulness of the msmatrual
phass was concerned depending on the competitere’ gualificatiom.

A mild or strong painfulnass wes mors frequent in highly qualified
athletes as compared to less qualified onee. (group I - 52,2%,
group IT - 35,0 % and groop IIT - 27,6 ¥).

In sporte-medical practice of comsiderable importance is not
only tha charsctar of ths mematrus]-ovarisn eycls in competitara
but aleo the influence of the physicel efforts mnd strain during
training on the menstrusl phase itself. As our obsarwetions show
the participation of female sthletes in practice sessions snd
contsasta during & menstrual phass is & frequent phanomenon. The
higher the gualification of the comptetitors, the greater is the
naceasity of their participation in compatitions during mansaea,
This hes been proved by the caseé material reported on. It ahows,
on the other hand, a certain mdsptation of the female organisms
to physicel streéss during that period, ;

Sports activities during the menstrusl phase did not cause
any changes in the rhythm and interval of the menatrual cycle in
tha thres groups of competitors., Chenges were obssrved only aa
far as the charscter of the memstrual phase itselfl was concermed.
The unfavouratle changes ars virtually proportional to the quali-
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fication of the comptetitors, The higheet incidenee of disturben-
ces in the course of the menstrual phase during training with mem—
asn ia displayed by the top-list famale athletes.

The gensral physical and mental condition doring the msnstrusl
phass is disturbed in nearly one half of the compstitors, Most fre
quent are the complaints of nervousness snd weakness. Inspite of
that, edaptation of the competitors to efforts snd strain during
the menstrusl phass was established. For example, 75,0% of the
competitora are confident that during participstion in competitions
with manasa, thay can perform according to their sctual training
level regardless of their genaral physicsl and mental state,

In conclualon it ie pointed cut thet no differences are found
in the ovarisn—menstrual cycle ams far as rhythm and duration are’
conceed deponding on the qualification of femals sthletes.

Chenges were established in the charector of the menstrual
phass aa result of the immadists influsnce of athlatic sffortas,
Maturbances of the menstrual phass ars more frequently sncounter-
#d in high-level aportewomen, in comparison with less gualified
cnes. Unfavourable changes in the memstrual phase during training
setivitiss with menses are mora frequent in mastars of sports com-
pered to second-class and third-class sportewomen, !;qu, tha
chenges observed between high-levsl and first-class spbrtswoman
are closer in naturs than between the latter and the sezond- and
third-clasa competitors.

Irraspective of the competitors' adaptation to athletic exer-
tion during the menstrual phmss, some unfavourable changes in its
charscter are not rere, This requires mors strict msdicalpedago-
gieal control and individusl sttitude in conducting the training
and competitive mctivitiea in top-list female athletes.
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NON-PATHOLOGICAL SYSTOLIC MURMURS IN CHILDREN ACTIVITY
ENGAGED IN SPORTS
V.Velev, I.Tliev - Balgaria

In svary day practies the npurtL physician often faces non-pa-
thologieal systolic murmurs, especially when mass sxaminstions are
emrled ocut for selection of pupils for Sporte Schoole or for Secon~
dary Sports Schools.

The litersture dats on non-pathologics]l murmurs are quite dif-
ferent, and sometimes even contradictory. According to Ealushnaya,
“theres should be no murmurs in completely healthy children because
sven in the sbeence of organic lesions, they sppsar as the result of
n distorbed physiological state of the myoeardium itself, as well
ap of the mechaniem reguleting its functiom.”

Other suthors such as Glan, Groom, Sihvoneu, Lewls, Holldack,
Wolf, have discovered phonocardiogrephicelly systolie murmurs in
100 % of the heslthy children,

According to Oskolkova, systolic murmurs in childhood bave
bean formd as followa: in children nnder school ege - %6 %, in ear-
1y school mge - 56 %, and late school age - 58 %.

Oz the other hand, Dibner found systclic murmura im athletes
more frequently (92 %) thsn in untrained grown-upe. According to
Z.B. Belotzerkovaiii, in young sthletes their incidence smounts to
£5.7 %. Jahne-Liersch (1966) found less mccidental systolic murmurs
in children mgeged in sporta than in untrained cnes, and came to
ths conclusion that thare is s negetive correlstion between mcci-
dental sursurs and physical capacity of work. Neumsnn-M8ller (1970)
hawe found that smong athletes with high physiclogical indices
(maximum oxygen upteke, oxygzen pules) eccidentel aystolie murmura '
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are more frequent and they consider them to be due to the Lneraan-
#d capecity of work of the trsined persons.

There io no egreement either ineofar &s terminology of eystol-
ic murmurs in hsslthy children is concermed., Denominetions such as
functional, sccidentel, non-pathologieal, innoeent ete, hawe baen
suggeatsd. Wa have sccaptad the clamsification given by Mavrodiev
and Belov, sccording to which murmors are divided up into patholo-
gicel and non-pathological.

Thers are & lot of theories explaining the pathogenseis of
non-pathological aystolic murmura. According to the latast resesar-
ches, their occurrence is usually expleined by the vertical blood
movements when it is being pushed out of thes cardisc ventricles.
This is convincingly proved by the studies of Lawis et al. Using
intrecardial phonocardiography, they succesdsd in detecting systol-
ie murour within the region of the pulmonery artery in healthy
people. This so called pulmonic murmur of ejection can be hesrd on
the snterior chest surface between the second and the third inter-
costal space along the left margin of the sternum but not infre-
quantly it can be heard even nearby the cardiac apex.

Though more rarely we might come upon the so called “vibra-
tion systolic murmur*, described by Still in 1909. It is typical
with its musical charscter snd is heard best within the region of
the cardisc apex and along the left margin of the lower half of the
sternum, It occurs inmtraventricularly with the participation of tha
chamber wall and the trubeculae.

The sbove dsts giwe us pufficient reason to carry out s phono-
cardiogrephic study on the pupile from thw Secondary Sports School
in Flovdiv.

MATERIAL AND METHODS

=3 analyzed the phonocardiogrems of 275 children (135 boys



and 140 girls) aged 11 to 14, engaged in sports as fisld-and-treck
evante, eporte gymnéstics, canoce, wrestling, weight-lifting, vol-
leyball and basketball. )

Regiestretion of the phonocardiograms was made in the morning
after a five minute rest in a lying pomition. We used "Gelileo™
phonooardiograph, at frequency ranges 20-40, 40-80, B0-160 and 160-
320 Hz. The registration was done in & position of moderates expirs-
tion, st tape speed 50 mm/sec., in the universally scceptesd suscul-
tation pointe.

The spiroergometric inveatigstion was carrisd out with a velo-
ergometer "Zimmermenn™ end "Spirolyt II = Immkelor - German Domocrat-
ic Republic. We aoplied maximum stress inereasing the work load
stepwioe,

The cardise output was determined rosntgenoceardiometrically
sccording to the method of Hoher and Eshletorf, as modified by Mues-
shoflf-Reindell.

All children under study were clinically healthy.

RESULTS AND DISCUSSION

Of all the 275 children investigeted, non-pathological aystol-
ic murmurs were discovered in 126 casea, i,e. 45%, Their incidence
ie practically the same in boys and girle. Mest fregquently, the
form of the murmurs is spindle-like and rhomboid, They lend them-
selves to optimal registration in the mean frequenciea 'E‘ neuslly
occupying the first 1/% or 1/2 of ths systole. Within the region of
the cardise spex the spindlelike murmurs predominate while within
the region of the pulmonary artery the spindle-like and the rhom—
boid murmurs sre equelly frequent. Punctum maximum is most fre-
quently within the region of the pulmonary artery. ln most instan-
ces the aystolic murmur faile to coincide with the first heart sound.



Th

A common featurs of sll aystoliec murmurs in the investigatsd child-
rem is their fluctustion as regards smplitude end duretion. In
standing position they ususlly disappesr or else their mmplitude
shows an abrupt fell.

To compars the working cepacity of children with snd without
non-pathologicel systolic murmura, thas dsta from the maximal serob-
ic cepecity were made use of, On: the basis of the msen valuee of
the latter for the weight estegories accepted (every other 10 kg),
we divided the children into three groups. Both the girls and the
boys with systolic murmurs display more frequently an serobic ce-
pecity above the average level, and more rerely below it, than the
boys and girla without much murmurs. This is in line with the re-
searchss of Neumann and M¥ller (1970). According to them all
spartemen with a high serobic eapacity hawe ayatolie mormurs.

: A comparative study is made of the values of some spirosrgo-
metric indices and the data sbout the cardise output in fisld-and-
treck athletee with and withoot systolic murmire. Both in boys and
girls with murmus,nersly a tendency is obssrved towards higher ve-
lues of some indices at stetisticelly insigniricant diffsrencas,

In e¢hildren with non-pathological systolic murmurs the third
heart eound is more fregquent - &1.1 %. In cases ﬂi:hmt systolic
surpur it is detected in 7.6 %.

CONCLUSIONS
1. Non-pathological systolie murmors have bean discovered iy

popils from the Secondary Sporta School im Plovdiv - in 48 %, The
average percentsage discovered sces not differ much from thet re-
portsd in the literaturs for children not emgeged in eports,

2. Spindle-like (67.7 %) and rhomboid (31.4 %) murmurs pre-

dominate.
3, Most frequently punctus maximmm is on the pulmonary artery
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of tha intsnsity and quality of stimulus to the respomse time of
individusl systems, mm well ma the nature of the dynamie changes
under the effect of different in nsture and volume loade have not
besn slucidated yet.

The motor reaction time (simple and complex) is & global meg-
nitude - an extremely complex combinstion of numerous inhibitions
eppearing st various levels, and depends both on the methoed of
mtasuring, and on & numbor of physiologicel and psychic factors.
It is lisble to modificetions in one snd the pame subject as &
function of the experimental conditiona,

The measuring of the motor resction time ie to & great extent
supplexzentary to psychological investigations, where priority is
given to the complex motor response. WUtilizetion of the simple
(alementary) motor resnonse es &an index in treining ectivity espess-
ment has not been affirmed and elucidated ae yet. Researches thua
far made differ sssentially in terma of the mathoda snd spparatus-
a8 used which explains the great controversy of cpinions concern-
ing the importance of this indicator.

The present work deals with our resesrches, carried out on
elementary motor response over o five—year period, 300000 sampleas
taken under different conditions and with different methods have
been investigated. The series comprises subjects from both aaxes,
with differant ages, profesmion snd level of athletic training.
Ihe volumetric and hsterogensous investigetions were conducted with
apparatua, dasigned snd constructed in the Mistrict Medical Sports
Tispensary for slemsntery motor ﬂa-]:nn.u tioe messurénentis accord-
ing to & three-level sound and light assignment, charscterized by
high precision and exmciness of the tssk.
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1, AGE AND SEX PECULTARITIES UF THE ELEMENTARY MOTUH REACTION

TIME

fge ia ona of the factors affecting the values of HT (elemen-
tary motor response time). The inwestigntions of Ballis (19%3),
Biren and sotvinik (1955) ere similar in thet the timp of esch
reopmss = elepenteary, complex or associstive - decrsasss undform-
ly with the childhood variability relative to sdults. The shortest
résponse timd io observed between 2 and %0 yeare. Solodnikova is
in the opinion (1969) that at the age bDotween 7 = 15 a gradual
stotistically relieble decresss of the msan group values of RT,at
light sssignment, ocours, In & number of Teports (Jones, 19%7;
Sishor, 1941; 1953) it is emphasized that boys from a1l age groups
renct more quickly than girls, and men more quickly than women,

Our study ineludes the two sex groups &t the age batween 11
and 26. The resulta are in line with literary dsta in respect to
the fact that the shortest time response io observed in the group
between sged 15-26. Moreover, the maximum and minimum values are
not influenced by age., They ere strictly individual. we could not
find eny stetisticslly relisble differsnces concerning the masn
values of equel age groups from both dSexas.

IT. ELEWENTARY NOTOR REACTION TIME IN ATHLETES

It is eccepted that this indicator in sthletea is shorter
then in persons not engeaged in aports (Genove, 1953; antipow,
1966; Parvenov, 1971).

In our observetions we could not find & ¢onsidersble end sta-
tistienlly relisble differanca in RT betwesn outatandine sthletaea
end peresons not engaged in sports from the same Ag9 and sex groups.

Some muthors Admit thet thers is s certain dependence be—
tween the elementary motor resction time = practiced sport, and
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in some sense even sa & function of the poot sesigned - forward or
guard, .

In specislly sslected groups of football, basketball and
weight-1ifting competitors aged 20 to 26 of first class, cendidete
masteranip clace end mestership cless, the following valuee have
been obtained:

Asaignment - Sscond 1000 Hz | Assignment-Central Light
Sport 5 5 3 b
Football l 158,63 2%.04 212.15 29.47
Basketball 162.51 22.72 218,13 28.36
Wolght- -
lifting 163.50 2%.57 219,25 2794

The grestest difference, obtained in sound asaignment ia of
the order of %,B8 msec. with Ik 00,1896, and in light asaigrment
7,10 meec with Tk 0,3452,

Wea could not find considerable end progressive shortening of
the mean groon valoes in elementary time response under the influ-
ence of & mony-year treining. At the same time, the initiml difre-
rences in AT valos in the various competitors, with some except-
fons, were maintained throughout the whole pericd of investigetiom,
the recorded changes being mainly of momentary character.

117, ELEMENTARY MOTOR HEACTION TIME IN SAMPFLES #ITH DOSED

WORE LOADS

It is of interest to compare the elementary time response with
the eardioveacular samnlea essay in dosed loading. In this case
the widely used teste for functional capacity of athletes were
adopted.

From 200 investigated competitors aged 15 to 18, 41 have an
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sxcellent and 55 - o poor merk of the smmple. We hawe not found a
correlation between the estimetion of the cerdiovasculsr aample,

the initial sizes and the finel welues of RT. The dynemic changes
in elementary mocor responee time after s semple with o dosed stress
yield rather contradictory snd stotisticslly unrelisble results, o
fact which to & certein extent might be expleined by the minimal
changes occurring in the organism of outstending sthletes when
anmpleés with dosed work losds mre spplied,

IV. 1HE ELEWMENTARY HOIO:i REACTTON TIME AS FIMNCTION OF ThE

CHARACTER AND DURATION OF THE THAINING SPHESS

Puni and Vardimnadi (19%9) are in the opinion that tne indi-
cotors of the complex resction &re improved under the effect of
athletic training much more than those of the elementary ona, whila
Platonov end Schwartz, 1948) heve noticed en improvement only in the
cauplex motor resnponse time, According to Graevakaya (1571), the
glementary motor response tims cheanges elso during & proctice pes-
aion, For well troined athletes it is shortened by 10 to 50 msec.,
while during_ exhnpative training stressea, & lengthening ol the
meon velues, end en incressed variability are observed,

In our atudy, regerdless of the charsctar and dursiion of exer-
tion, the RT chenges ere ono-way. At the end of workouts, the mean
RT values are shortened from 12,31 to 20.56 meec. for & sound as-
aignment, snd from 8.61 to 2%.00 meec. Tor & light assignment. An
sxception are only the workouts with cyclic movements and low in-
tenaity where the chonges sre substantislly =amaller.

Werm up, cerried ou. st & slow rete end low intensity, is se-
companied by RT shortening, but at s high variability. .he clemen-
tary motor resction iime shows m congiderebly greater ahortening
during warm-up snd thus enmsures the psrticipeiion of ell muscle
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groups in the high intensity exzsrcises.

ine ineressed training stress intervsl within the rangs of
the experimenta carried out, does not exert a nsgative effect on
the reation time. After 112-minute work the competitors resect with
the shortest time to m 1light eignal, snd with mn optimsl one - to
a8 sound stimlus st = comparatively h.tgh wariability, Variability
increasss also doring practice for mechanics and specisl prepars-
tion which is moet probably due to the individual typological pe-
culisrities of the competitors in the technical slsments' learning
process,

It was only in monotomous and low intensity workouts that we
observed lengthening of the elementary motor reaction time. The
changes concern chiefly, sound aasignments with high fraquencias
(10000 Hez). -As far as light signel ie concerned an sbrupt lengthen-
ing of ths elmmentary motor response time in relation to the peri-
pMerel light assignment is noted which is sccompanied by an abrupt
variability increase up to 36 .

As far as duration snd stability of the positive changes aftar
training stresses are concerned, we have repeatedly found that with-
in sn interval of 6-8 minutes after the workout, the mean RT ve-
loes for st & glven sound apsigmmont become incressingly ashorter
at a wvery low variability. The measuremsnts carried out 18-22 mi-
nutes after the treining stress have mean HT valuea both for sound
ond 1light signele sbowe the initisl valuss, the varimbility in
both ceses being considersbly higher.

Vv, THE IMPORTANCE OF GROUP MEAN VALUES IN ELEMENTARY MOLUR

HEACTION TIME MEASUREMENTS

In our investigations we 1limited the pomeibility for addition-
al mistekes ueing only sound signals with & detsrmined fraguency,
and sound sigrels with a definite intensity end space locatiomn. We
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feol it is neceosery to cell attention to the fact that using the
mern valuea of the elsmentery motor response time as a group in-
dieator ie unfeasible, The differencea both in the initial walues,
and in the dynamic chenges and variability in the single athletea
are remarkably high. '

The elsmentary motor resction time undergoes dynamic changes
under certain conditions, and with appropriate msthods it may find
it place mmong the testa for prompt information about the train-
ing process provided it is applied strictly individually, dynami-
cally, and = parallel interpreotation of the two components - mesn
value dynamice and its variability - is made.
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MEDICAL ASPECTS OF HARD TRAINING WORK LOADS
P.Slanchev , Y.Afar , Iv.Georgiev, N.Dagorov,
S.Avramov = Polgaria

Record parformances in contemporary sports are impossible
without exposing the sthletes to all out efforts during training
end competition. In the past aixteen yeara, i,e, during the last
4 Olympie oycles, the bulk and intensity of treining and competi-
tive work with top level athletes (national snd Olympic competi-
tors) have increased spproximately 4 times, with the daily energy
copsumption showing an inecrease from %600-4000 to 5000-6000 kg.cal.

Parellel to ths improvement of training methods, ths msmbera
of national and Olympic teams have been treining two times & day
and thers are also somé éxperimenta where practica sessions have
been cerried out three times dmily.

“he genernl opinion is that hard treining and competitive
ptress, 6s well es the perfection of the training prozrams are thoe
key to high performances with which contemporery sport amazes ite
fane and admirere.

the grest smount snd intensity of training end compatitive
petivities widen snd improve the adaptation snd compensatory cspa-
city of ithe buman orgenism. Jhe latter results from & numbar aof
adaptive structural and functionsl modificetions in the human body
undar the influence of hard treining, namely:improved plasticity,
strength and equilibrium of nervous procestes, improved lability
of the neuromusculsr spparetus, increassd resiatance of the orge-
nisT Lo hypoxic comditions, improved utilizetion of oxygen, chan-
gam in the biochemienl indicators, structure and mechanice of car-
disc setivity, improved regulstion of blood circulstion, coordinst-
ed sctivity of different functional systems under conditions of ex-
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cesaive physical stress, improved structure and function of aell
units of the locomotor apparatos, improved metabolism and high
activity of enzyme systems snd many others.

Herd training and compatitive stress can be regarded from a
purely medical aspect which is essentisl not only for sports achie-
vaments, but alsoc for the health of athlstes.

High training and competitive loads make the organiems of
sportsmen work st the limit of their functional possibilitiaes,
and lead to sxhsustionm of sdeptation end compensatory mechanisms,
and in turn to premorbid conditions, ecute or chronic disorders.

Prcessiva physical losdinga and narvous-paychic and smotion-
al overloadings with which modern treining end competition are
cloeely connecled lesd not only to = high intensity of matabolic
procasa, but alse to a parallsl sbrupt consumption of vitmmina,
ezino mcide and other tissue proteinm (Jekovlev, Rogozkin, Vase-
Jutotehikdn), This decreases the capacity for work end ceuses pre-
matora “wearing out® of tisauss,

heting 85 & otress factor, hard training and competitive ef-
forts eanss strain in ths hormonal systems by upsetting sndocrins
eguilibrium and reguleotion.

A number of investigstions of Pnlgarisn and foreign aothora
(Buharin, Levin, Luds and others) show & decresse of the non-spe-
gific and specific resistance in conditions of herd treining.

These strass Tactors may lesd to overloading of kidnsy snd
liver functions, es well &8 to various morphologlicel and function-
al disorders (proteinuria, hemsturia, cylindruria, liver painful
syndrowmss, Tatty liver infiltration, nephrolithiasis, dyskynesis
of bile and bile ducts elec.). Hemstologicsl indices moy sleo un-
dergo unfsvourable changes.
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Msorders of the cardiovascular system, locomotor apparatus
and norvous aystem are sspentisl aince they are s main limiting
fector in hard training as far aa athlsts's health is concernsd,

The available dets sbout the potantiel dengers thmesatoning
the heslth of sportsmen exposed Lo high treining stresses by no
means warrant bringing sporte into diecredit. (Dembo). It has been
gstablished that the sbove listed premorbid snd morbid comditions
do not depend as much on the degres of physical stress, as on the
fitness of the organism mnd on = nomber of intermsl and sxrtermal
factora, Intarmal predisposing factors inelude: chronic foeal in-
fectione, geneticelly determined morphological and functional de-
viations, concomitont diseases. The external predisposing factors
include mainly the mioroclimatic conditiona of places where work-
outs oTe carried out and the complex influence of climatic-metec-
rological factors, the state of fscilities, violstions of the hy-
giens reginen, (daily regimen, slesp, unhealthy donditions of life,
rhythmic alternstion of work and rest poriods, feeding ete.), the
mothods of training and others.

A8 & rule, premorbid and mordid conditions menifesting dur-
ing hard treining result from discrepancy batween the degree of
functional loeding of tissues, orgens snd the orgsniss as & whole,
on the one hand, end the existing functional reserves, on the
other, N

ihe fight for pressrving the nealth of aportsman in condi-
tions of hard traeining io e sirive for mutusl coordinntion end
balance batween the two Tectors.

the first one of thess Tactors - the degree of functional
loading can be controlled end regulsted in two waye:

First, by means of perfecting the methods of training, i.s.
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by meana of improving the coech's work.

Second, through parfecting and improving the functional aportes
medical supervision, i.e. perfecting tests end functional disgnos-
is which makes it posaible to obtain exact end "prompt" informa-
tior concerning the functional condition of athlstas.

The intersction between these two ways, i.e. colleborstion be-
twean the aports doctor and the sporte teacher providea for saper—
viepion of the treining procese where the norms of the training
strasses placed on the organism correspond to its functional re-
serves.

The sscond of the sbove given factors, i.e. the functional
reserves of organism might alesc be controlled and regulated in
two ways:

Firat, by mainteining the existing functional reserves, i.e.
reatoration of the consumed energy and other potentiale, creating
optimal conditions of internel end external enviromment effective
prophylaxie snd treatment ete,

Second, by enhancing the functiomal reserves, i.e. increass-
ing the training effect, using biological mesns to increese Lhe
general and specific espscity for work etc.

The use of these two woys requires & high-level eports-medic-
al supervision: organization, persecnnel, equipment,

#s would like to discuse in greater detsils two besic mani-
festations of sports premorbid end morbid conditions, arising dur-
ing hard training, i.e. the chronie overatrmin of heert end the
sports microtraumatism,

Our obmarvetions have shown that in the lest ten years the
incidence of internal dissssas in sthletes hove increassd from

26,0% to 43.0%. A considersbly high percentage is assigned to tha
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established devintions in cardisc sctivity - 32,3 %, This substan-
tisl rise in the number of premorbid end morbid menifestations of
eardisc activity in well-trained athletea is attributed to the imp-
roved therapeutic-dimgnostic eporte-medieal aid, and to the increes—
od emount snd intensity of training losds.

This thoais is confirmed by the analysis of the electrocar-
diographie varistions observed by us in dynamically followed op
cutstanding sthletea covaring the pariod 1955-1972 (disturbances
in sutomatisa, excitability, conductivity and repolarization). The
maan incidence valuss of thanes wvaristions in the stodied sathlstas
is 15,75 0.60%, with the intervel minisum-marimm being rether
high from 10-T6% to 20.83 %,

An indireet nunﬂi-.-tiun of the dependence of the frequency
of the ocourring electrocardiographic devistions on the bulk and
intensity of treining losdinges is obtained from the following two
faots;

Pirat, the incidence of electrocardiographic deviations in
teams sxposed to training losds (celculated on the basis of the
averoge snnusl number of workouts during the last two Olympic cyc-
les; Mexico-Munich) which were abowe the average lawal for the
Olympic tosms was highar (29.15¢ 2.75%) than in teams whose train-
ing 1oads were below the aversge level - (20,12 = 3.20%), the dif-
forance being statistically relisble.

Second, the incidence of electrocardiographic deviatione i.n‘
(Mympic teams (hard training) is higher (17.%4 - 0.70%) than in
the cthar nationsl temms (exposad to lowar training -rrm}.

10,69 - 1,% %), the difference being statistically reliable, too.

The established direct correlation between the fraguancy of
alectrocardiographic devistions and the degres of treining atresa

is aleo in support of our stsatement.
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Fig. | shows the dynamics of training efforts and alectro-
cardiogrephic variations. The top l_in_l in the disgrsm marks ths dy-
namics of the number of practice days for the yeers 1965-1972 - the
Olympic cycles Mexico and Munich, the middle line marks the dyna-
mica of the number of elecirocardiographic varistions, end the bot-
tom line marks the mumbar of workouts. A high corrslation wae also
sotabliahed betwesn the frequency of electrocardiographie changes
and the number of treining days ( r = £ 0.71) =se well.

This dependence is even more clearcul in fig. 2 where the
eriterion for the amount of training work is the average ennuel
training distance (in lkm), covercd by Olympic teams in scedemic
rowing, canos-kayak, cycling and swimming for the Olympic cycles
Mexico - Munich (the top thin line). The thick line marks the dy-'
namice in the percentage of electrocardicgraphic devietions smount
of training work is more strongly expressed ( r = $£0.92). Without
postulating & definitive opinion on the moch disputable problem -
to what extent these electrocardiographic devistions are of pre-
morbid or morbid mature, mnd to what extent thay are & sign of an
sxpadient physiological sdeptation - it is worth moting the dif-
ferent extent of correlative I:mnll:tiﬂl‘llb'lt'lllﬂ thes character of
the electrocardiographic varistion and the bulk and intensity of
the training stress. In fig. % it cen be seen that the correlative
connection with repolarizetion devistions in the electrocardio-
gram - the mscond lips from shove is the biggest ( r = 0,95). This
relationship is emaller in electrocerdiographic disturbsnces in
sutomatiem ( r = 0.89) - the lowermost comtinuous line. In elect-
rocardicgraphic disturbances in the sutimatism and conductivity,
the correlation is not statisticelly relieble.

Nuturally, ths analyais of the obsarved alectrécardiograph-
ic devistions should not be considered separstely o tha genaral
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probles "athletic heart”, Fredominect st present ars the concepts
secording to which the pomsibilities of both of physiclogical end
morbid "sthletic heart™ formation depend on the concrete conditioms
of ethletic training. The opinion thet myocardial hypertrophy is a
basic oign of & wall trained sthlete's heart wao rejectsd, Jt ia
scceptad that omrdisc hyperirophy is not identical with capdiac hy-
perfunction, and that an ineressed fitness of ths myocardium is
possible without the pressnce of peroeptible hypertrophy (Dembo,
Moerson st al,).

Or considerable imporience ers ths concepts that the forced
hyperfunction of the myocardium, irTespective of the caumas produc-
ing it, such s phywicel stress in othletic truining, or diffienit
heodynamica in & morbid process, end irreapective of ite charsc-
ter (imomstric or isotonic), mobilizes the energy resources and
leads at the beginning to reversible, and lster to irreversible
distrophic changes which abruptly decresse the sdaptetion poasi-
bilities of the hesrt. Though the genesim i= the same, the diffe-
rences are a matter of primeiple: in athletics the influence is of
comperatively siort duration, and by mesns of proper supervision
of the training process, the forced hyperfunction of the myocar-
dium might be regulated, )

From the ﬂDGﬂﬂ"'I_Iﬂdicll point of view, it is of interest te
nota the concepts sbout the genamis of pon-coronary hecrosis which
in some cepwn im due to upset eguilibriuvm of thes hormonaa t'lmm-
cholamine disturbences), and in others - to derangements in elact-
rolyte and protein balance (hypokamlemis, protein deficliency] (Gasv,
Raiekin, Demba). .

. Often, slong with dystrophic changes in the myocsrdium due
to the above mentioned resscns in ceses of sc—celled “dystrophy
of myoeardium resuliing from chronic physicel overloading™ (Beng -
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1935), coronery changea can be slse observed. Irrespective of the
young age of people engaged in sports, it hes been established that
while moderste physioal exertion preventa the arteries from scle-
rosis, the exceseiwe loads can play the role of an mdditional pato-
genetic fsctor (Lang, Mysenikov). The histomorphologicsl studies of
Sarkissov and co-euthors, Tibhetchews and Pintchuk confirmed thess
ideas.

Porsonsl s well sa litarsturs data illustrete our basic be-
lief that the chronic overstrain of the heart (resulting from the
discrepancy between physical stress and functionsl cepacity) ia a
hazerd to the heslth of athletes, potentismlly existing in muﬂ.;i,-
tions of hard training.

The second problem of eports pathology which we would like
to deal with is the problem concerning sthletic microtrsumetism,

Fig. 4 presents the microtraumetism to moute injuries retio.
while in 1958 mccording to our inwesiigeations, the percentege of
microtraumatism wae 18,6 % of the totel number of injuries, in
197% the percentage of mirco traumstism increassd to 70, 2%, The
cause for this incresse in the percentage of microtreuma within
the gemeral structure of sthletic injuries is the existing discre-
pancy between high physical exertion snd the functional reserves
of the musculo-akeletal system. This is confirmed by the data pre-
santed in the same figure. In club tesm compelitors, mierotroumas
mmount to 25.4% of the total incidence of ijurila. In national com-
petitors whooe training is charecterized by high, excessive loads,
the parceentage of mierolesions is considerably higher - 45%,

Making errors in the methods of ethletie preparetion unfllu:-
copditiona of hard training might account for disturbances in tha
proceszes of musculo-skelestal tissue restorstion. The overlaping



