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is necessary to resort to complex recovery procedurss with s view
to ths complets restoration and overrestoration of the organism.
The baeic task is by no means to sccelerats restoration, It is
morTe® importanmt to secure conditions for m complex recovery of the
organism,

3« Especiamlly important is the role of alimentary and over-
all biological restoration of the crganism. According to the de-
sired trend of biochemicel overrestoration, the food, drinks and
the salts sdministered should contain encugh of thsse substances
or their ingredients. Their increassd contents in the orgsnism
determines the high capecity for exsrtion in the respective aport.

Regardless of the fact that biochemistry has given us a ra-
ther detailed characteristics of metabolism in the basic types of
physical effort, sports medicine has not solved sufficiently well
the praciical problems concarning feeding and biologicsl stimmle-
tion., Porther studies in this line shoold be directed towards con-
trolling the regulation of restoration processes in the desired
trand,

4, It is necessary to revise the concepts concerning the op-
timal pulse rate during workouts in order to increase the merobic
capacity of outstanding sthletés. The 140 - 150 pulse rate range
recommsnded by most suthors, is hatdly the optimal one. At the
latter pulmes rats the merobic capacity is barely about 50% of the
marimum., It is only et pulse rate 180-180 that the oxygen consump-
tion reaches valuea approaching the marimum merobic cepacity (B0 -
90 & of the marimm). Such is (eround 90 % of the maximm also the
usual intensity of the $raining stress in top level sthletes. Some
rational suggestions deserve amttention end further i‘hborltinn.

Yor instance, workouts may take place in unusual stmospheric and
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tempersturs conditions. Hypoxric treining is sepecislly perepact-
ive. In condition-of decresased partisl oxygen pressure in the in-
epired eir, the normal discrepancy beiweon oxygen supply and the
requiremsnts of snargy matsholimm ism incrsassd. Thes parcantags

of the anasrobic supply of muscular activity considerably ineress-
es. Trom the point of view of biochemistry this implies en in-
orsase of the creatine phosphate and glycolytic mechaniem of thas
snadroble ATP resgnthesls which ie rolated to an enhanced ectivity
of osll ferments. In hypoxic conditions the sxocretion of lactic
and pyruvie uiﬂ-.-nd creatine phosphate is increased.

In relation to ths problem under consideration noteworthy
data were reported by Yakovlev. The eminant Soviet biochemist
foond eut that pdaptation changes taking place in ths organism of
athletes during workouts bécome a factor interfering with the fur-
ther afficiency of training stresses. At a higher conditioning
level, the further inerease of training loads may result in insige
nificant disturbances in homsostasis, mnd in the balance of ATP.
In the opinion of Yaknvlev, a physiological-chemica]l total affeot
takes place which makes it possible to carry on the work without
spprecisbly upsstting the homsostsaia, Tha conditioning level,
at & given stage of its development, becomss & hindrance for the
further perfection of ph;i'inlosim and hiochemical proceasss with-
in the orgeniem.

According to Yakovler a rational path towsrds a further in-
creans of tl:u sdaptation of the orgeniem ie to include edditional
factora disturbing the homsostasis. Refarence is made, first and
foremost to hypoxie treining.

Anothar sdditional fsctor which csuses a perceptible die-
turbance of homsostseis, and stimnlstes the adsptation and regu-
lstion mecheniems ie the tempersturs. Workouts in changed tempe-
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rature conditions, as proved by a nusber of Bochemical investiga-—
tions, might ceuss & strongesr disturbeance of homeostasis snd more
significant adaptation changes.

Hlectrocardiographic investigzetions abroed and in our commtry
(Oesorgiev, Bitchev) plso show & sevaralfold increass in the varigte
icna from the normal E0G. Moet authors explain thie findihg By the
high stresses "demmge" toc the organiem of athletes whenever en in-
adequagy is present between the eize of losding mnd tha adaptabili-
ty of the organiem. Probably these ars the real causes for part of
the ECG variations obssrved. This explenstion, howswer, is unsstis-
Tactory in cases with sn obvious diseraspancy between “the patolo-
gical” findinga in BCG sceording to our traditionsl beliefs, snd tha
high funetional poeeibilities of the organism, including the heart,
uiiich have bean found in ecomplex functional studies of athletas,

A more serious re-assessment of tha sristing concepts concern-
ing the adaptation of orgsnism to high treining losds, snd tha bor-
derline between norm and patology is imperative,

IRFLUENCE OF SOME METABOLITES ONF ELECTROLITE METABCLISM AND ACID-
BASE BALANCE CHANGES IN THE ORGANISM DURING PHISICAL STRESS AND EEST
Ya.ifer, T.Djarove, A.Kodova — Bulgsris

Recently sporim ressarchers /physicisne, biochemists, physio-
logists, sports pedsgogmies and poychologists/ are ever more inte—
rested in the problems of recavery from athletie sxertion bf varying
intenaity and duration, To estmblish the regulmritiss of ths re-
covery procesaes, as well ss to detsot factors which can aetively
sccelerate these processes ie a difficult but rewarding sctivity
whose puccess cen help the mthlste's organism both to aveid the
sarions consequences of overfatigue, and to extend its poaaibili-



tiss of enduring grester training loeds mnd schieving higher per-
formances.

The study of recovery processes after athletic efforts showa
that biochémical chenges in the biclogical fluids of organism
/blood end urine/ point to eorresponding changea in the calls of
organs and systsms, basically sngaged in sports, Inwestigatione
on some parameters of the biologicel fluide during recovery aftar
athletic exertion, as well == when applying some metabolites, can
be a good appraisal of the rate of the recovery procssses snd of
the expedience from application of various metabolites.

Application of some matabolites is mimed st mitigsting thass
changes in sports efforts, and by sceslerating the recovery pro-
cesses-to improve indirectly the cepacity of work

In our investigstion wé have used the preparstion Kasevit
produced by us, with the following composition: casein hydrolysats,
ereatine, suceinates, fumarate, glycarophoaphate and vitamin C. To
establish the separate effect of each ingredient on the parameters
investigated, we hawe carried out sevaral sxpsrimants with tablets
Casein hydrolysate - Creatine; Casein hydrolysate - vitamin C; Ca-
eain hydrolysate - w- In order to mvoid the sug-
gestive fector, ths examined persons were slso given plecebo.

. EXPERIMENTAL CONDITIONS - 12 individusls-men st the age of
2?=-28 years, and mean body weight 66 kg were exemined. The expe-
rimental conditions were deseribed in detail in our previous com-
mnications /Ya. Afer et al., Problems of the phys.culturs, No 12,
p.669,197%, and Wo 1, p.16, 1974, Sofia/.

The examined persons received 15 tablets of Casevit or place-
bo each 30 minutea bafore physicel load. The composition of the
hinltimlltnr Casevit used has been already describad snd ltmﬂnd
in detail /Ys. Afar, A.Popov - Problems of the physical culture,
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No 2, 1972/,

METHOIE - Sodium and potassium were determined mccording to
fleme photomelry method: potassium - complexcnomometricelly; inor-
ganic phosphorus chlorides according to Lowry Lopes; lactate accord-
ing to Barker snd Summerson; the parameters of the acid-base balance
/pH, pCO,, BB, BE, SB - according to Astrup‘'s method.

HESULTS. The concenmtration changes of the inveatigated elect-
rolytes /eodium, potessium, calcium, chlorides and inorgsmic phos-
phorus/ can bs seen in tablea 1 and 2, The levels of the investi-
gated eleotrolytes in Casevit cases as compared with placebo canes
showsd inmignificant differances both immediatsly after leading snd
in the 60 minute recowery peried.

When taking Casevit immediately after load, /sn increass of
lactate level by 18%.22% relative to initial levels is obeerved/
pt = 0.9999/. On ths 30-th minute after load, recowvery of tha
initisl velues occurs. On the 60-th minute of the recovery, thu
lactats level falls to a mean value of 16,50 mg %'pt = 0,999%/.
Such a fall was mot recorded on the 60th minute of the recovery
whan taking placebo. Lactate level in these cases does not show
any difference as compared to the 30th minnte of the recowery.

The ectual blood pH /table 2/ in Casevit cases drops statis-
tieally relisbly -/pt = 0,999/ 1—&11“1;; after physical load snd
fails to normalize by the end of the 60 minute ch'l’l;';f period,

No statistically reliable differences are cbserved when comparing
the initiel levels of the actual btleod pE both in Casevit and pls—
osbo group. pH in the Casevit group reaches lower valuss fmmedi-
ately efter losd /pt = 0,977%/ as comparsd with placebo cases =
7,31 for placebo against 7,26 for Casevit.

Partial CO, /table 1 and 2/ showa a dscreass by 11,358 /pt=
0,999%/ izmedietely after load within normal limits, mnd unlike the
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placebo cases, it reaches values above the initiel ones / pt-
0,9676/ within 30 minutes of recovery.

Standard bicearbonats - S8 / table 1 and 2/ when taking Casevit
im lowsr than whan taking plaseebo / pt = 0,9497/, The initisl wvalues
in Both groups are reachad on the %0-th minute, and once again a
difference, although within normal limits, is cbssrved on the E0-th
minote / pt = 0,9954/.

The dypamice of BE io similar /table 1 and 2/, with the de-
crsass when taking Casevit besing more pronounced, as comparsd to
pleesbo / pt = 0,945/ immediately after load. The same value ia
reached on the 70-th minots, after which the BE valoes in Camevit
casss Ars reliably lower / pt = 00,9989/, on the 60-th minute.

The buffer bases - BB both in Camevit and placebo casss, di-
minish issediately after load statistically relisbly below the norm
/table 1 and 2/, with the fall in Casevit cases being rathsr marked
fpt = 0,9875/. Omn the &0-th minute of the recovery pariod, BE app-
roach their initisl norm, showing lower values in Casevit casos
/ pt = 0,995T/.

Toking into comsideration thes naturs of the valoargomatrias
sxaroise ueed, it is svident that all experimental subjects parform—
#d the sam® work in terms of range and intensity ti11 the 15th mi-
nute of exartion, the capacity of work being the same whan taking
Oaserit and placebo. But after 15 min. the =efusal occured in va—
rious moments mnd the cepacity for work in this moment was differ-
mt, From our investigations it is evident thatr the ecepacity for
work was gresier when taking Casevit /6584 kgm/ thsn when taking
pletebo /4620 kgm/. Having in mind the body weight dats for both
groups, we sew that working cepacity per xg body weight ie higher
in Casevit cases - 98,68 kgm/kg body weight agminst 69,56 kgm/kg
bedy weight in plaesbo cases.
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DT SCUSSION

The results obtmined support soms previous obssrvations made
by us /Afsr, Ta et al. 1975/ conecerning absence of changss in the
levels of the investigated blood elsctrolytes in this model of phy-
sical exercise, sa well ss in Casevit casee and in the verious cam—
binations. :

The chenges in lactate blood content when taking Casevit are
aimilar to those established by us in this type of axarciss im
earlier stodies without teking of the preparation /Afar, Djarowa,
Codova and Popov/. Tet, it must be noted that lower values for lme-
tats coneentration are observed on the 60-th minute of racovery
when teking Casevit aa compared to placebo.

The lower values in Casevit trestoent can suggest activation
of the decomposition mechanisms in thes cycle of tha thres carbonste
aeida, taking into consideration the metabolite supply 'h;,"thl cyocle

itaelf, :
- When applying emch of the thres combinstions, ocoe-type charsc-
teristie affect is obearved during the second half of the recovary
pericd, where a decresase of the obtmined on ¥ the ¥0-th minute ini-
tial waloea of laciate concantration was noted between the 30-th
and t0-ih minute.

A8 & complex, the preparation Casevit shows mnalogical effect
which warrants the assumption thet each of the inwpstigated compo-
nents tekes pert in the overall mechapnism of acealerstsd recovary,

The results of the stodied persmeters of the alkaline-acid
belence when taking Casevit show that immediately after exertiom
a metaholic scidoaim occurs /deacrease of pH, and BE/, SB and
HE recovering within normal limits on the 30-th minute of the re-
covery period, without pH normelizetion. On toe b0-th minute of
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the recovery, pH ie not yet normslized, 5B and BE being within norm-
al limite, but showing staristieslly relisbly lower values &s com—
pared to placebo casco.

ihese data could be explained, on the one hend, by introduc-
ing & eertein amount of organic acids from the preperation and, on
the athar, by the incressed capacity upon Cesevit receipt.

A correlstion between pH, 55 and BE chenges and tha capacity
for work haa been sought for. The results show & moderete inverse-
1y propertional relation betwsen the capacity of work and pH blood
valuga / v - 0,34/, and & slight inversely proportionsl relation be-
tween the capacity for work and blood 5P and BE weluss.

CONCLUISIONS

1. Capevit exerts no influence on the changes in electrolyte
content after appliestion of the chosen model of waloergomatric
exarcise.

2. The preparation Casevit influencea favourably the changes
in blood lactate concentretion doring the recovery period, thereby
improving indirectly the owerall capecity for work, h

%« The three investigsted componenta: Cassin hydrolysste - vi-
tamin Cesein hydrolysete = crestine; Caeein hydrolysste - caleium
glycerophoephate influence the chenges in the lectste profile in &
pottern similer to the complex preparstion Cosevit itself.

4, Tha preparstion Cemsevit improves the absolute capecity for

work in thie kind of physiesl exertion,
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CHANGES IN GASEOUS EXCHANGE, LACTATE AND ACID-BASE
BALANCE OF BLOOD IR ASCENDING INTERVAL LOADS
D.Stefanove, D.Dobrev, T.Djerove - Bulgeria

Dtilization of interval loeds, applied in different varients
is very importent in sporta treining. Their effect on the mecheniams
ensuring 05 eupply to the organism hes been studied by many authors,
but mainly during interval work using equsl working perieds in terma
of time and intensity /J.Kevl a. E,Doll,1973; 5.Resmussen,]1972, H.
Hellerowicz,1972; ¥.Ferguson, et al., 1970; H.Teindell et &l.,1502,
ote./,

It is the purpose of this paper to follow up the changes in
gaseous exchange, acid-beac balanee and lactate porameters during
intervel losd with incressing intensity snd decressing time inter-
vala,

Method. 10 setive mele ethletes were investigsted, subjected
to leding on a velosrgomster. Tt was started with 5 minuote warm up
with & power of 2W per kg body weight followea by 9 minotes rest
after which interval sxercises of 5 working periods were carried
out according to the scheme: work for 2 min,, oL & power of 200 W
S1200 kgm/min/ = rest = 1 min, work 1 min. and 30 sec. at 250 W
A1500 kgn/min/ - rest 45 sec,, work | min, at 300 W /1800 kem/min/
- raat 30 asc., work - 3 sec, at 350 W /2100 kpmy/min/ - raat 15
see = oned agein 30 sec, work at I50 W - recovery Srig.1/. All of
the loads have been made st &0 padallings per minote. [he overall
quantity of work for entire serice smounted to 8550 kgm ot B mi-
nutes duretion out of whic! % min. snd %0 sec. for work end 2 min.
and 30 asc, for reat int-rvsls,

The oxyren consumption wre reed throurhout the sories and in
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Lhe _fi:'ut 10 minutes of the recovery by meana of "Spirclyt® sdapted
alao to MDD as well as to pulse rate resdinge, snd on this besie
the oxygen pulse rete wea anlculated [O?ff], At the seme time,
bafore and on the 5th minute aftor the end of the experiment, and
on the %0-th and 60-th minute of the r{lﬂ;‘urj‘,. lactate content in
venoua hlood was studied according to Barker and Summerson figih‘.
and the escid-besse belance perameters ware determined: pl, p{!f;z,
standsrd bicarbonecte /88/, buffer bases /EE/ and excess beses /BE/.

Hesulta mnd discussion, A staady incresses of 02 comasunption was

obeerved in ocech econgecutive working peried, unlike the intervel
work with equel in time and power loada where a “stable state* of
0, consurmtion wes usvelly reached after the third exertion. /D.
Stafearova mand I.,‘E_fﬁla'rn_kﬁ.lg'?'?j. Tha nz consumniion is increasad
moat uiﬂ!lificsptll}' with respcet to the initisl 1lewel in the first
working puria:‘:: whare 1,702 1 0, ia consumed on the svarrpge in the
first minute, sn? 2,743 1 0, - in ths second minute, The highest

yalaa of O, conasumption is obmerved in tho lest 30-second working

2
period - 3,120 1 0, /min./ fig.2/. uring rest intervals, the O,

conamp{inn. was ohserved in esch consecutive working pe-ri pd, un- :
like the intervel word with erunl in time ond power loads where m
*gtoble stete™ of {:2 conaummtion was usnlly reeched alter Lhe
third axertion. /D.Stefenovs end L.V-luvoke, 172/, e O, eonsumpt-
ion is ineresses most simifiec-=il: wiih re=pect to the initial
lavel in ihe Cirat workin: periol, where 1,707 1 O, ia consumad on
the sverrea in the first minute, ani 2,743 1 G, = in the sescond
minute, [he. tichest velun °f_¢2 conaumnt ion is ohesrvad in the
leet %0-sncond workina nepipd - T 100 1 *‘.‘-E Jmin. /Tig.2/. Daring
raat intery-ls, the On consrmtion reéstoras onlr 'pErT.-iHiljl'. For

instrnee, during dhe Uirst rest it «dropo only by 0,52% 1/min re-
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letive to the second minute of the first working period. Parallel to
inereesing of the work intenaity and shortaning of the reats in the
course of the experiment, the 0, contumption iIs restored to & les-
ser degrea, and in the two last rest intervels /30 and 15 ase./ it
not only faile to restore, but even incrosees relotive to the work-
ing level. Raduced to mimmte, the 0, consumntion at one-minuts work-
ing period is 2,018 1/min., end in the 50 second reot resches

2,448 1/min, during the naxt %0 sec,work - 2,808 1/min., &nd in the
subgeguent 15 second rest - 2,968 1/min.

A totsl of 20,0 1 0, /& = 1,063/ were consumed for tha series,
out of which 13,655 1/ = 0,865/ during working periods and &,345
/6 - 0,486/ durins rest intervals,

The restorstion of Dz, consumption to the initiel level is re-
lotively rapid, showing the most signifiesnt reduction betwean the
1at and ?nd mimute - by 1,151 1, Afterwerds it precuslly fells by
the 4th=-5th minute, reaching shout 0,900 1/min. Its lowering in the
nevt 5 min, is nite insimificent, hence the 2iffereree in ite drap
from thé Sth to 10 min, of recovery is only 0,067 1 /sintisticslly
unreliable/ /Tin, 3/,

[he nulse rete also stows B tendency towerde conbinuous in-
ererae in the following perieds. while in th= first periol it rench=
es 162,% beats’ nin., in the laat ¥-sec. worzing neriod, its me-
ximum velue ip 191,0 bents/ min. Unlike Lle 0, consumpiion Auring
rest intervals, regsrdless of their duration, it =lweye deeresses
relative to the precedin< work /fip. 4/.

The correlations between the pulse rate resctions amd N, con-
sumption find en expression nlsn in tho welues of the gxyren pulas
rete /0o p/ which durins warkin=- periods rences from 14,1 to 16,7

ml/best, erd durin- rest intervals it iz rbout 17,5 ml/oart,
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The chenges in lactate concentretion efter ld.aqu-ntu statistic-
al trestment gebe ua good resson to divide the experimentsl subjecta
in two groups, depemding on Lhe degree of lectete rise sfter exer-
cime /fig.5/.

In the lat group & atetisticelly relisble loctste increase by
&08, 8% ﬁtﬂaﬁwﬂf was satablished on the Sth minute afrter axertion,’
as compared to the initiel values. Restorstion of the initial level
is still absent st 30 min. after loading /P =0,9999/, The initial
¥alues Are reached brrely on the &D-th minute of the recoverya.

Lactate increase by 34%,%2% compared to the initisl wvalues waa
datected in the ITnd zroup after losding, 2ut unlike the Iet group,
its level reached the initiel vrlues alresdy om the %0-th minute of
the recovery, remsining unchesnced ot G0 minutes. The wolue differen-
ceg for beth groups on the 5th and *C-th minute ol the recovery are
statigtically relisble /¥, = 0,995/,

The investipetion of the correletion bDewween lectete coucentra-
tion on the 5th minute sfter load and O, consumption for the working
periods, se well of the dependence betwsen lactetle concentraiion end
total 02 consumption for the entire seriea showed some ciffersnces
in both groups. A slight inversely proportionel correletion was es-
tablished between lactate concentration and O, consumption for tne
working periods / r = -0,2%/ in the Ist group, es weéll as beiweeh
lactate concentrstion and the oversll 0, consumption / v = - 0,30/,
At the seme time & substentiol Ii.nvr.'ruﬂ correletion between lactate
concentration send DE consumption for the werking perieds / r=- 0,77/
and & eignificant one between l=ctate concentrrtion and oversll DE
consumption / r= = 0,66/ wes esteblished in the IInd proun,

The cavges of the different dynamice of the chenmea in both
groups are so far unexplained,

The stetistical trestment of the resvlte from e-gngeg in the

-
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investigotad perameters of acid-bese balance did not werrsnt the
differentistion of two similer groups beceuse ‘of the one-type che-
recter of t.e ctanges in ths entire rroup of experimentel aubjeacta,

T™e notusl plf /Tig.b/ Arope strtistieslly relisbly on the 5th
min. efter losd by 1,907 fI‘tz 0,9997/ compared to the initial va-
luee, ard prounte to 7,22, failing teo recover by the 30th minnte
aftor lomd ,r‘Pt-t‘!,QEn"Tﬁf an? remaining lowared by the &0-th minute
/0B =T,34/, '

Ite partisl pressure of DDZ;’DDD?! fells by 15,00% /P;=0,9999/
efter exercise /Jo,0% mmHg/ reachiing the normal valucs on the 30-th
minute of the recovery /fig.7/.

Standard biesrbonate /58/ showed a decresse by 32.88% /F,=
= 0,99%9, after work ms comprred to the initiel level, and reached
15,35 mmo/1 = the lowermost 1limit of the norm - on the 30-th minute
o tha racovery /Tfig.8/.

e buffer baasa /77/ decressed after load by 17,38% fPtlﬂ,W‘}W
compared to the initiel level /fig.9/, end resched 35,19 m@g/l.

3imilnrr chences in pC0,, 5% and W were not observed in our
laboretary when & differem model of veloergometric exercises /Ye.
afar et al,, 1974/ was used, .

A steiistice™ly relisble fell /P = 0,9999/ of ths bases ex-
cega /OR/ wes ~ptehlig ed on the 5th minute aftor losad fox = =12,53
* 2,22 mmg/1/. 9% roschad the norm on the 60-th minute /fig.10/
of tho reonvery periecd.

T o teined Tate -ive goo'! resson to consider thet uncompen-
goted fepcording to G.0.Hajdrakor end D J.Teharaktehiev, 1971/ me-
teholie peidonis at pil below 7,25 and fall of 59 end O3 is obeerv-
ad on the 5th minute A tér physical exercise. A tendency to partiel

eompenartfon with ofl = 7,%3 erd decreass of TE and 57 to the lower-—



