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Com. a introduglo de indicadores bioquimicos,
como foi referido no panfleto “monitonzacio de
indicadores bioguimicos para melhorar o rendi-
mento desportva (1), vamos podar ohsarvar
outros indicadores hioguimioos MA% COMUNS NA
avallag8o funcional dos atletas.

1. Hamoglobina:

A nemeglobing & uma proftelna noa em femo
parencenls acs ofittéeitod, A sus ungla poingi-
pal & O lranspore de oxigénio e didxido de
carbono. A necessidade g8 owgéniy aumenta
duranld o axarcicio, pof B850 UM dumsenit da
emoglobing benelicla a captagio de oxigénio
S5e 08 nivels de nemogiobina dimmusem, & capta-
cho de caganio lambam gserd. afectada, assim
como a capacidade alklica. A concentragdo de
hemogioling influéncie direcamenta 0 esiado
lisico & luncional de um athls, eapadialiniarnbe
allelas de resisténcia, Medindo reguantamente
B concentragio de hemogiobing, podemos Ter
uma maolfor noglio do. estado Tuncidnal de uim
alleta @ prevenir anemias mdaclonadas com o
desparto.

Os piveis normais de hemoglobina pam homens
4 mulheres varia enlre 12-15 gldl e 11-14p/d),
respectivaments. Fara  allefas masculinos &
feminings com mancs de 14 anos, nlveis de
hamogloting Infadores a 12g/dl normalmenie
Indicam o eslado de anemia Homens e
muileres aduifos com fivels de hemogiong
Infarares d 12 @ 10.50/|, rapactivaments, =30
considerados anémicos

My bl e L Iriing inbinas, nomalments di-ae
UM decréscimo fia concentracdo de hemoglobing
davido & hemdlise. A hemoglobing dos erirdcitos
dostiukdos pode Sef incapornda Nos MGk
sinlefirados entricitos, & o exercico pods aoelarar
€ste processe. A dminuigio da concentregio de
hemogicbina 4 um alallc prematuro do o
Intensa. Confuda, & concentracio de
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mes elevada que o nomal quando o tndinador
aumenta & carga hum, axercicio de natachd. Ao
=8f Enslisads 8 concenracio oe protelna ne
unna, desse mesmo atleta, no dis seguinte, &
cast of nivels se encontrem nommals, significa
que o alieta tern capacidade para enfraniar um
aumento da carga de treino.

Assim sendd, devido &s nalutals vanaches ontie
cada individuo, ‘alguinies pessoas podem possult
concentragdes de proteing na uhna mars baixas
ou mais allas apds o eino. Esla variagio pode
eslar relacionada com [acigres: geneélicos
Cuando o mesmo mdhviduo completa sessoes
de reino  samelhantas, & concontraGio de
proteind na uring serd semahanie apos ambas
a5 sessies. Quando a capacidade atlélica desse
msEme allata aumenly, & concenlraghes do
proteind na unna dimiruem, por oulno ado, em
alletas com menor capaciiade, asses nives
Aumantam. A conceniracio de pralaing na ufina,
& apenas ponto de comparacio com O Mmesmo
fndividun &m diferenies momentos, & tambam
um bom indicador da capacidade de adaplagao
de um atlela 2o ireino

3. Testosterona e cortisol sanguineo:
A lesiosterona. & oma  hormona  anabdlica,
enquanto o corfisol € uma hormona catabalica,
Determinando a relai80 entre a testosterona e o
carlisol, podamos 1ar una idiia mats clara sobre
o equillorio anaérohico-catabdlico no  nosso
corpo. Alé A data, a relagao entro o codtissl 2 a
[BEIOSIEmNE (Eund CONSENSD No que oA na
avallacBo do cansagn scumulado e recuperagdo
da: fadiga Niveis wolevwados na mlagio
msstamna-contisol, ndicam nommaimants um
allela am boas condindes fislcas, cas0 conlrdria,
esEes nives serfo baixos: Uma descida makor
gquin 30% nos fiviis Jdesta felacdo, sugarem
caneato atumilsdo & allemgdes mediatas no

plano de Iréine. g yastitute do Desporto
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Enhancing mm!:
monitoring|biochamical|indoxes

symploms may arise. Hemoglobin will decrease
and sport anamia may aven occur in this casa,
Therafore; hemogiobin needs 1o be . measured
frequenily and f cantinval decrease in hemogha-
bin i= obzarvad, tmmining load neads 6 be
agjusted and proper nuirition supplements have
la be considersd

2. Urine protein:

Pratem i wsually present i trace amourt of
about 2 mgfdl in the uring of healthy adults and
axerciss can afevata the amount of protein inthe
uring. Elevatad unne protain caused by exercis-
Ing & known a3 sponts pratainurdd. The Increasse
In urne protein conceniralion can tefum (o
mommal conceniration rapldly affer eerclse.
Tharalone, unne prolain can be usad 16 Asaass
e guantity and intensity of the training load as
well a5 post training rocovery,

In gaheral, uring is collecled 15-20 minlles post
exgrcise and urine protein conceniration is med-
sured. A higher urine protein concentration
mfincia & highar training lnad, Basically, udne
protein concenirabion ralums (o normel concens
tration 4 Hours post exercise of by the following
marning, This indicalas (hat thaugh the training
load is high, Ihe athiste’'s physical and funciional
status i3 good and the athietes can recover |n
fki.  Howavar, I tha unng piadéin . remEns
efevated fhe neod day, i means ihat the ireining
load ks heavy and the atfate = nol wused 1o such
& high training load. Féor instanca, tho poat axer-
cise urine protein concentraton will be higher
than ususl whan the coach nocreases the swim-
mifvg training load. I tha slevaled urine protein
ratums o normal the nexd moming, I means that
the athiete can handle ihe increased training
toad Cenafally speaking. alhletes usually cannal
accimmodate an inlensive Wraining in the begin-
ning, and the unme protam concentration will ba
high. But after csrtain training, uhne protein will
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hamaglohing aumenta & madida que o como se
habitua gradualmente ao treino, indicando assim
uma melhorks na capacidada atlética, Case um
alleta nao 86 adapte 4 intensidada do irging,
podem surgir sintomas de cansaco acumulado, A
hemoglobina dirminul @ pode surglr uma: anemia
nesties casos. Assim senda, @ concaniracaio de
hemagiobing deve ser medida frequeniameanie, g
caso &8 reglste uma diminuiglo continua da
hemoglobina, 88 cargas & A Intensidade dos
reinoa devem sef reajusiadas e & diela suple-
maittada,

2. Proteina na urina:

A prolEing & UM composio que 56 anconira
presenie em pequenas guantidades na urina dos
pOLMES Saudaveis, mas o exarcitin pode alavar g
quantidade de proteins presante na urina Ests
fenameane, de elevacdo dos nivuls de protélna na
unna, & conhecids comd protemning. Conudg,
BpOE 0 exercicio, 8 concentracio de proteing naE
urifia decresce rapldamente, Asaim, @ proteina
prasanta na unna pada ser usada para avallar &
guantidade & intensidads d= cangs de umm reino
bem como & recuperagBo apds o mesmo,

E normal a recalha de urna pars madicda da
concentracdo de protoina, que & efectuada
15-20 minutos apde o exargicis Uma cancantra.
Ca0 mais sleveda de proldina na unna indica
irmm mpior cargs de iming. Nommalmente & de
proteina na urna ragressa 4 normmalidatde carca
da 4 horas apds o raino ou na manha segumnbe.
kst Indlca que, apesal de uma cargs Ihiensiva
da treino, 3 capacidade fislca & luncional do
pliigta @ bom & por @S0 TecUDeErdE & (ermpo
Confude, caso o niveis de proleina
pErmanacam alevados na Uring, significa que a
treing foi excessivamanta intanso para o efendo
atheta, Por exempio, a concentragio de proleina
nE urina aphs um treino, sard
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We have introduced the use of the biochemical
index, blood lactic acid, to assess the functional
status of athletes in the pamphiat "Enhance athletic
level by monitoring bicchemical indexes (1)°, Now,
let us look at other biochemical indexes that are
commonly used in assassing the functional siatus
of athletes.

1. Hemoglobin:

Hermogiobin s an iron-conlaimng protéen nihe
erythmcyles. lie main function Is o tansport
onygen and carbon dioxide. Oxygen need
INGieosss dunng exercsa anl an increasa m
hemoglobin benafits oxygen supply. I hemoglo-
bin drops, oxygan supply will also be decreased.
This v dum affecls axercise copacily, Thus,
hamoglobin concaniration will directly influence
the phyeical and lunctional stabds of lhe atkioles,
especially i enduranca albiates. By frequentty
measiring hemoglobin concentrallon, one can
undamtand the functional stalus of tha aihistes
arid can help 1o preven] Sports anamia,

The normal hamoglobin: range for men and
woman are 12-15 g/ dl and 11-14 @il respec-
fivaly. For both male and famale under 1he age of
14, hemoglobin level ol less than 12 gfdl
indicates  anamid. Adull man and womarn with
hamogiobin lovel of jess than 12 and 0.5 giil
respectively, are considamd anemic

Ai the: beginning of Intansive trmining. there s
usuaily a decrease in hemogibin concantration
dus 1o hemolysis. Hemogiobin from (e
destructad andhrocyies can be incorporatad inlo
the newly symthesized anyihrocyles and axenise
can accelerate his process, Decrease in hamo-
globin concantration 8 an early effect sesn
during. mtensive raining  Howeyer, hemogiohin
coneentration ingreasss as the body gradually
gats usad to the rmining, indicating that axercise:
capacity & enhanced Bul If the: alhietes do not
adapr o e fraining intensity, over-trained
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decraass, suggesiing thal the body s getling
used to the traning load However Il urine
protam does not decreasa but nstiad contimus 1o
rsa, then the Waming inlensily needs b be
adjusted accordingly, othanwisa, athietes will get
overfaligue easily and will affect the taming
ouleome

In addiiion, duo o farge vataton among Indhidu-
als, soma poople may have highar, while othar
pacple may have [ower, ufing prolein concantra-
tions after training. This individual varation may
be related to ganalic factors. When the same
individual compiates two similar sats of training.
the urne protein concentrations will be very
simiar. And whan the athlatic lavel of the athiste
MMOVES, urine protein concentration decreases.
Whersas post-Gxorciss unme rotéin concenta-
tian inerepses as tha physical and functional
status of the sthlete s poor Unne protein
concentration is orily used a8 & compansgn I he
Eame individuals. Il iz & good Indicator of
gihiates’ adaptation o ha trening ioad,

2. Blood testosterona and cortisol ratio:
Biood (estostercme s an anabolic hormons,
whareas cortisol s & catabolin hormone. The
datermination of lealasiorone-lo-sotisal o
can, hersfore, help us undergtand more about
the anaerobic-catabolic baftance in our bedy. To
date, lesldstorond-lanortisol mlid 8 wills
accepted as the most sersinve parameter in
ggggsamyg end monffonmg  over-imining  and
fatigua-recovary stalus. High levels of Blood
leslosterone  and | afevalad  lestosterones-to-
cortiso| eho ndicate good physical and fume-
tonal status of the athlates When athleles are
nol usad 1o lhe mode of training or when their
functional status is poor, the lestosterone-to-
cortisal ralic. will desressd, A more than 30%
decrease in he ralio sugoests over-training and
adjustrment of the treining plan need fo be made
promplly
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