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RESLIMWMO

MIMTGOMERY,D.; O papel do lactato em exerclens e
perforsance esportiva. Revista Brasileira de Clén
cia & Movimento, wal.4, n@ 2, pp 32-50, 1990,

0 oojetive deste estudo fol revisar a literatura
sobre lactato e exercicio. Mesta abrodagem serdo
revictos temss como: papel do lactato mo exercl -
cio & performance esportiva, acimulo de lactato |
remo;30 do lactato, pico de concentracho de lacta
to e fatores oue influencism o pico de concentra
cd0. A revislo permitiu conclulr oue o lactato &
importante metabdlito durente a atividede fisica
de alta intensidace. 0 ewcesso de producho oe Lac
tato pode prejudicar & contratilidade muscular e
a atividace metabdlica.

Huitos estudos tém examinado o acu=
muloe a remogdo do lactato sanguineo e
muscular. Entretante o papel do lactato,
durante o exercicio ¢ performance espor-
tiva, ndo € relatade na literatura ciem-
tifica com frequéncia. O lactaro tem mai
or enfoque sobre a atividade muscular.
Existem excelentes artigos de revisdo so
bre a influfncia do lactate ¢ atividade
esportival(9,29,57,90,100).

Técnices ¢ treinadores tém aceito a
idéia de que o lactato, por S€r um mecCa=
bélito orginico, & responsdvel pela fadi
ga e dor muscular. Eles alusivamente Sus
tentam-s¢ somente nos aspectos debrimen-

ABSTRACT

MINTGIMERY 0. The role of lactate in ewercise and
sport performance. Brarilisn Jounal of Science and
Movement, vol. &, n@ 2, pp 32-30, 1990,

The aim of this study was to review the litersture
about lactate and exercise. This aprroach are
reviewede topic as: the role of lactate in exercise
ard sport performance, lactate accoumglation, lactate
translocation, onset of plasma lactate accumalation,
pesk lactate concemtration and fector influencing
peak lactate, this overview of lactate has attespted
to demonstrate: excess lactate production may
performance by contribuing to fatigue, lactate
apresses contractile properties of the muscle
aswell as metabolic activity.

Many studies have examined the
accumulation and rewmoval of lactate from
the blood and muscle. It is difficult to
select a limited number of research paperd
te focus on the role of lactate in exerci
and sport performance. Lactate has been &
ma jor focus in the study of muscular
aetivity. The are many excellent review
papers on the role of lactate {9,23.5?.90,'
100).

Coaches and trainers have condemned
lactate as the metabolite for producing
fatigue and muscular soreness. They all
to the detrimental aspects of lactate i:a
ignore the beneficial aspects. The enner



HEVISTA BRASILEIRA DE CIENCIA E MOVIMENTD | & (32) W0

mentals do lactato ¢ ignoram seus aspectios
benéficos, como a energia derivada da for
magan do lactato, que permite a continui-
dade de emerclcios em alta intensidade.

ACUMULD DE LACTATD

0 lacrate sanguineo ¢ amplamente acei
to como um indicador de metabolismo umwra
bico gllcnlLttco (30). Lactato & o produto
final da vis Embdem-Meyerhof, a qual for-
nece uma pequend quantidade de energia que
provém da gquebra de pequenas unidades de
glicose. A controvérsia existente ¢ se a
produgac de lactate durante o exerciclo é
associada B adequagdo de oxigénio.
Wasserman et al (100} resumirae evidéncias
fue sugerem gque a alreragds no transporte
de¢ oxigénio afeta o mecabolismo de lacta—
io.

1} Aumento no PIOZ diminui & concen
tragao de lactaro (&,28,40,63,64 103},

Diminuigdo no PIO; aumenta a con
centragio de lactato (40,63,64). -

1) Anemia Isovolénica aumenta o lae
tato (71,76,106).

3) Redugiko de volume sangiineo aumen
ta o nivel de lactato {11,25). -

4) Diminuicie do crabalhe
aumenta o laccace (33,753,96,99),

5) Unido entre os sisremas de hemoglo
bﬂ; e 00 diminui o nivel de lactate (95—
983,

6) Drogas Inotrdpicas cardiacas dimi
nuem o lactato (B6).

73} Lactato sanguinec (10,549,101 e
mscular (10,50) sdo influenciados pelo
Py do exercicio muscular.

B) Diminuigdo no estade de reoxidagio
celular Eavorece o asumento do lactato e
piruvato, bem como o sumento do lactato ne
sangue arterial.

Por putro lado, tem sido mostrado que
|pode ocorrer a existéncia de alte nivel
|d¢ oxignio mitocondrial muscular, gquando
o lactato estd aumentado (48). Em 1932,
Bill et al (18)advertem que "o acimulo iso
{lado de dcide ldtico ¢ uma evidéncia in
ltonclusiva da deficifncia de oxigénio™.
| Muitos experimentos tém demonstradoe
que néo & necessArio um grupo muscular es
(tar em anaerobiose para que ocorra a pro
|dugdio de lactato. Em atividades suomévimas
fil5t€ um pequeno aumento na concentragdo
lactarto, tanto a nivel sanguineo quanto
cular, ew individuos treinados para

cardiaco
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that is derived from the [ormation of
lactate permits high incensity exercise
to continue.

LACTATE ACCUMLULATION

Blood lactate is widelvy accepted as
an todicator of anaesrobic glveelytic
metabolism (30). Lactate is the end product
of the Embden-Meverhof pathway, whereby a
small quantity of energy is captured when
glucosyl units are broken down. A
CONLTOVersy exisCe as to whether lactate
production during exercise is associated
with the asdequacy of oxygen. Wasserman
et al (100) summarized the evidence
suggesting that altering oxygen Lranspart
affects lactace mecabolism.

1) Inereasing PL0; decreases lactate
(4,28,40,63,64,103).

Dtcn.-a::i.n* F'Iﬂlz increases lactate
(40,63 ,64).

2} Isovelemic anemia increases
lactate (71,76,106).

3} Reduced blood volume increases
laceace (11,23).

4) Low cardiac ouLput Lncreases
lactate (33,75,96,99).

5) Binding hemoglobin sites with €0
decreases Lactace 195 ,98).

6) Cardiac inoiropic drugs decrease
lactate (B6).

73 Blood lactate (10,49,101) and
muscle lactate (10,50) are influenced by
the exercising muscle's P02,

8} Reduction in cell redox state
(increased lactate pyruvate ratio)
increases arterial blood lactate (10}.

In contrast, Lt has been shown that
there canm be high levels of oxvgen in
muscle mitochondria when lactate is
increased (48). Im 1932, Dill et al {18}
cautioned that "lactic acid accumulation
alone is inconclusive evidence of oxygen
deficiency™.

Geveral experiments have demonstrated
that it 1% not necessary for the muscle
to be in an anaercbic state for lactate
production. At a submaximal power
production, there is a4 lower increase in
both muscle and blood lactate concentration
of endurance trained versus non—trained
individual (1,36). The same effect canm
be demonstrated when one leg is trained
followed by two-legged exercise. There is
a4 lower lactate concentration in the
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provas de endurance wersus Lndividuos nao
treinades (1,36). 0 mesmo efeito pode ser
observado qu:m:lo APSTIAS Uma PTG i Erel=
nada seguido de exercicio para as duas
pernas. Exisrte um pequenc aumento na  con
centracldo de lactato muscular ¢ sangiinea
da perna treinads em comparagdo & perna
ndo treinada (35,81},

A baixa concentragdc de lactatoc  se
guinde treinamento de endurance pode ser
associado com aspectos metabdélicos dao
treinamenta, of quais incluem uma baixa
raxa de consume de glicogénio ¢ alta wri
lizagho de gordura. Desta forma a producho
de lactato nac indica necessariamente gque
um misculo estd em estado de anaerobiose.

O treinamento deendurance alcera a
resposta hormonal no exercicio bem COmD
aumenta & densidade mitocordrial. Ambas
adapragoes podem alrerar & resposca no
nivel de lacrato em exerclcios submiximos
Em misculos destreinados existe uma maior
concentracdo de epinefrina € nova epine -
frina em exercicios de cargas submiximas
resultando um aumento na glicogendlise, O
aumento da densidade mitocondrial em mis
culos treinados estimula o metabolismo °
oxidativo., A malor proporgac de  ATP/ADP
acaba supriminde & glicogendlise (32).

Em repouso, eXisCe uma pequena coneen
tragdc de lactato muscular (1 smol/ kg mus
cular) e sangulneo (1mmal/f1). 0 laceato
muscular é produzide como uma conseguéncia
de uma baixa taxa de metabolismo muscular,
associado a baixo fluno sanguineo, enguan
to eritrdcitos t®m baixo metabolismo com
produgdo de lactato como produto final do
metabolismo (29].

4 figura | demonstra a evolugio entre
glicose sanguinea, lactato muscular, pirg
varo ¢ lactato. Unidades de glicose sdo
reduzidas para piruvato. Quatto dos passos
da glicose s#c reagdc ndo equilibradas.As
€NZimas que cAtalizam essas reagdes 80

yhexokiase, fosforilase, fosfotrutokinase,
¢ piruvato {(78). Todo o sistema ATP provém
da degradagdo das unidades de glicose para
lactato que promovem somente 10X da ener-
gla total armazenada nas moldculas da
glicose, entretanto, esta energia & impor
tante para aumento da intensidade do exer
clcio. -

0 substrato primirio para produglo de
lactate & nivel muscular ¢ derivade de
unidades de glicose que vém do suprimento
do glicogénic local (29).
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muscle and blood from the trained leg as
compared to the untrained leg (35,81). The
lower lactate concentration following
endurance training may be associated with
metabolic responses to training which
includes a lower rate of glycogen
consumption and a higher rate of fat
utilizaction. Thus, lactate production doesd
not necessarily infer that the muscle is
in an anaerobic state.

Endurrance training alters the hormonil
responde [0 exercise and also increases
mitochondrial density. Both adaptatioms
could aleer the lactate response to
submaximal exercise. In the untrained
muscle, there is a greater concentration
af epinephrine and norepinephrine at a
submaximum norkload resulting im increases
glvcogenolysis. The increased mitochondria
density in the trained muscle stimulates
oxidative mecabolism. The higher ATP/ADP
ratio suppresses glvcogenolysis {(32).

AL rest, there is a low cuncentratluﬂ
of lactate in muscle {1 mmol/kg wet muscle)
and blood (1 mmal/1). Muscle lactate 1is
produced as a consequence of a low musclen
mecabolic rate combined with a low blood
flow, while erythrocytes have a low
mecabolism with lactate production as a
merabolic end-product {(29).

Figure | shows the relationship
becween blood glucose, muscle glycogen,
pyruvate, and lactate. Glucosyl units
break down inte pvruvate. Four of the
steps of glycolysis are mon-equilibium
reactions. The enzymes that catalyze
these reactlons are hexokinase, phosphory
phosphofructokinase and pyruvate kinase
{78). Net procuction of ATP from the
degradation of glucosvl units to lactate
releases only 10% of the total energy
stored im the glucose molecule, however
this energy is important for high
iNEensity EXETCise.

The primary substrate for lactate
production in muscle is glucosyl units
derived from the local glycegen supply
(209). Ewvidence for this is based on
studies of persons with the metabolic
disorder, McArdle's disease. I[ndividuals
with this disease lack the enzyme
glvcogen phosphorylase in their skelecal
mugcles (621, The blood lactace concentrath
of McArdle's disease patients remains
values when high intensity exercise is
attempred. In this situation, the brslkdﬂi
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Evidéncias para 1sto sdo baseadas em
estudos de pessoas com desordem metabsli-
ca, Sindrome de Mc'Ardle.

Individuos com essa sindrome 230
caracterizados pela falta de enzima fosfo
rilase em seus misculos esqueléticos (620,
& concentragdo do lactate sanguineo, em
picientes com Sindrome de Mc'Ardle, perma
nece igual aos valores de repouso, =esmo
quando exercitados em alta intensidade.
Hessa situwaglc, a degradagdo do piruvate
£ equivalente ao transportado para dentro
da mitocondria para oxidagdo. A infuslo de
glicose nesses pacientes aumenta a oxida-
jie de glicose; entretanto, a produgdo de
lactato permanece constante. A possibili-
dade de ter aumentade o mivel de glicose
nesses pacientes, ndo favorece o aumento
i tolerfincias do exercilcio.

A produglo de lactato durante o exer
ticio serve a pelomenos dois propdsitos (B)
manutengdo da glicose sanguinea pela via
tliconeogénica, a liberagio de um metabd-
lito oxiddével, na forma de lactata, de
dreas de glicogendlise (produglie) para
dreas de alta respiragio celular (remogdol.

4 fadiga oriunda de exercicios de
turta duraglo € resultada do aumento  de
ions hidrog&nio (15,24,37,56,93). Um aumen
to na quantidade de ions de hidrogénio in
tracelular pode alterar a glicose,através
da inibigdo da atividade de enzimas como
d lactato-desidrogenase e fosfofrutogquina
[88. & capacidade de poténcis muscular para
|0 trabalhe diminui quando o nivel de lac-
[tato & elevado por meio farmacelSgice (14,
l, meio atmosférico (39) exercicios md
simos (564,49, 104, 107). -
' 0 aumento na acidose diminui a forga
d¢ contratibilidade muscular por alteragio
condut ividade elétrica da membrana (74),
eérferindo na liberaglo de cdlcio do
etfcule sarcoplasmdtico e diminuicio da
inidade de cdlcio para ligagde com tro
ina C (37,43).

0 acumulo do lactato sanguineo € de
secunddrio responsdvel para um sumen
na produgdo de lactato muscular  e/fou
inuigdo da remogdo de lactato. Durante
sxercicio, o acdmulo do lactato sangui-
depende da intensidade e duraglo do
fcio. Come a intensidade doexerclcio
ta, existe um crescimento exponencial
concentragio do lactato. Figura 2 ilus
uma resposta tipica de individuocs des
inados ; atletas de provas de curta

of pyruvate is equivalent to that transporred
inte the mitochondria for oxidation.
Infusion of glucose into these patientes
inereases glucose oxidation however lactate
production remains constant. The aailability
of increased glucose for these patients
does not increase exercise tolerance.

Lactace production during exercise
serves at least two purposes (8): meintenance
of blood glucose via gluconeogenesis, and
shuttling of an oxidizable metabolite, in
the form of laccate, from areas of
glycogenolysis (production) to areas of
high cellular respiration {(removal).

Fatigue from short term intense
exercise results from asccusulation of
hydrogen ions (15,24,37,56,93). An increase
in intracellular hydrogen ions can alter
glycolysis by inhibiting the activity of
the rate limiting enzvmes, lactate
dehydrogenase and phosphofructokinase.
Muscle power output decreases when lactate
levels are alevated by pharmacclogical
means [14,89), atmospheric means (39)
and supra-maximal exercise (54,49 104,107).
Increased acidity decreases muscle
contractile force by altering electrical
membrane conductivicy (74), interfering
with calcium release from the sarcoplasmic
reticulum, and decreasing calcium affinity
for binding with troponin C (37,43).

Lactate accumulation im the blood
is secondary to an incredse in muscle
lactate production andfor a decrease in
lactate removal. During exercise, blood
lactate accumultion depends on the
intensity and duration of exercise. As the
exercise intensity increases, there is an
exponential rise in lactate concentration.
Figure I illustrares the typical reponse
of an untrained imdividual, a non-endurance
athlete, and a trained endurance athlete.
The untraimed individual sccumuiates
lacrate at about 50-535% of VOImax whereas
the endurance trained athlete accumulates
lactare at about 8S0-85% of VOZmax.

Peak lactate concentration occurs
after maximum exercise of 1 - 2 minutes
duration. Muscle and blood lactate
concentrations are similar when the
exercise leads te exhaustion in about B
minutes {(36,53). In prolonged exercise,
lactate concentration initially incrases
followed by & gradual decline to resting
values when the exercise is 60 to 120
minutes in duration (3,55).
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duragio e arletas de endurance treinados.
0 actmule de lactato em individuos destrei
nados & de aproximadamente 30-55% deo VO;max,
engquanto gque em atletas de eadurance o &u-
mento di-se por volta de 80-85I V0; max.

0 pico da concentraglo de lactato ccor
re depois de 1-2 minutos em exercicicos md
ximos. A concentragdo do lactato sanguineo
& muscular sfo muito similares em exerci -
cios que levam 3 exsustio em  aproximada
mente 8 minutos (36,53). Em exercicios pro
longadoa, a conceatragBo de lactato imicial
mente aumenta, seguido por um declinio para
os valores dé repouso, quando o exercicio
tem uma duragdc de 60 & 120 minutos (3,535k

Einderman & Keul (58) compararam 16
esportes, relativamente aos seus graus de
acidose metabdlics mfxima. A scidose do lac
tate (ph menos que 6,9 e nivel de lactate
de 25 mmal/1) foi meior para atividades de
corrida nos dltimos 1-2 minutos (400,500 e
BOD metros). Amostras de sangue capilar
foram retirvadas aos 1,3,6 ¢ 10 minutos de
récuperagio.

A figura 3 demonstra a relagio entre
intensidade e duragdo de alguns esportes.

TRANSLOCACAD DO LACTATO

A remogdo do lactato muscular parece
ocorrer por difuslo passiva (50,66). A pas
sagem do lactato demtro dos tecidos € car
reada indiretamente. Esses carreadores de
lacrate (50) sstBo presentes principalmente
em misculos esqueldéticos (51,52). Depois
de 15 minutos de exercicio, o lactato libe
rado do miscule ¢ distribufde em aproxima-
damente 50% dos ligquidos corporais.

REMOCAO DE LACTATOD

Em recentes artigos de revislo sobre
produgdo de lactato durante exercicio e
recuperagio, Brooks (1986) obteve as seguin
tes conclusdes. Em repouso, aproximadamen—
te 40 a 50I da produglio de lactato ¢ remo
vido pela oxidaglo. As taxas de aplt-c::i.n:g
ta de lactate estdo correlacionadas com a
concentragio de lactato arterial e consumo
de oxigénio. Durante exerclicios constantes,
tante & produglo de lactato, quanto sua
remogdo ocorrem demtro da prépria ativida-
de muscular. Também, durante exercicios
constantes, a re—transformacdio e taxas de
oxidagdo do lactate excedem aquelas pro
vindas da glicose.

Einderman and Keul {(58) compared 16
sports relative to their mawimal merabolic]
dcidosis. Lactate acidosis (pH less than
6.9 and lactate levels of 25 mmol/1) was
highest for running activities lasting
1-2 minutes (400,500, and BOO meters).
Capillary blood samples were drawn at 1,3
and 10 minutes of recovery. Figure 3
demonstrates the relationship between the
intensity and duration of some sports.

LACTATE TRANSLODCATION

Laccate removal from the muscle has
generally been considered to be by passive
diffusion {50,66). Lactate transfer
within some tissues is carrier mediatced.
These carriers can become saturated under
conditions of high lactate formatiom (50).
Lactate carriers are presént in skelecal
muscle (51,52). Afrer 15 minutes of
exercise, lactate released from muscle is
distributed in about 50% of the body waten]

LACTATE REMOVAL

In & recent review paper on the lactat
shuttle during exercise and recovery,
Brooks (1986) made the following conclusion.
At rest, approximately &0 to 50I of the
lactate produced is removed through
oxidation. The rates of lactate appearancel
and oxidation are correlated with the
arterial lactate concentration and the
oxygen consumption rate. During sustaimed
exercise both lactate production and
removal occur within an active muscle.
During sustained exercise the turnover
and oxidation rates of lactate exceed
those of glucose.

Studies that have utilized tracer
lactate markers support the conclusion
that oxidation is the major awvenus of
lactate disposal (9,17,19,21, 44 ,45).
Following prolenged exercise to
exhaustion in rate, it has been estimated
{27} thar the fare of lactate is:
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Estudos tém utilizado tragos de forma
(80 de lactato, gque sustentam a conclusde
que & oxidagdo € a maior possibilidade de
disponibilidade do substrato lactate (9,17,
19,21 ,46,45). Apds exercicios prolongados
que levaram ratos 3 exaustdo, tem—se pensa
do que o destino do lactato &: B

PONTO FINAL DO METABOLISMD DE LACTATO PORCENTAGEM

Ixlgacio para CO, € H,0 55 - TOW
fonwersSo para glicogénio wusculsr e

hepdtico 205
Losgonente Proteico 5 - 0%
Clicose b 1
btres (aminodcide, TCA Intermediatos) 0%

Durante o exercicio, a liberagBe do
lactato muscular, na circulaglo sistémica,
e termos de fragdo de um minuto, chega acs
tecidos para que possam ser oxidados. 4 re
mofEn de lactato por oxidaglo ocorre no
tigado, coraglo, rim, cérebro e miscule es
quelético (67). O lactatos formade em alguns
tipos de fibras musculares como o tipo IIE
{ transportado para o interior de autras
fibras, para que possam ser oxidadas de
|formé miis satisfatdria como por exemplo
[pEra o tipo I.

INICIO DO ACUMULD DE LACTATO
PLASMATICO (OPLA)

Huitos termos tém sido utilizados para
$¢ referir ac conhecido limiar anaserdbico.
|Este ponto de imfleccBo tem sido idemtifi-
|tédo através de processos ndo invasivo !
AT Vent) e imvasivo (AT lact.). Vdrios la
{boracérios tém identificado o OPLA em 2,0;
hle 5.0 smol/) ¢ um aumento de 0,5 muwol/]
iobre valores de repouso, bem como um li
gar individualmente determinado, oriundo
{do nivel de apridiie fisica.A figura 4 demons
i58 um exemplo para a ideatificagio do 11
ar anaerdbico usando um critério de 4,3
If1. 0 exemplo refere-se & resultados
de um triatleta. 0 limiar anaerdbico coin-
ide com & velocidade de 1,02 mfs para a
tagdo, 32 km/h para o ciclismo e 15 km/h
ra & corrida.

0 OPLA tem mostrado ser um bom predic
de performance. Farrell et al (23) cor
ionaran valores do OPLA com a performan
de corrida para 18 individuos =
; max % 61,7 ml/kg.min e 63,9% da fibra
contragdo lental. As correlagdes foram

»
EMDPOINT OF LACTATE METABOL IS PERCENTAGE
Oxidation to COP and H2O 55 - X
Conversion tomsscle and liver glycogen prai-
Protein constituents £ - Wm
Glucose =
Other (amino acids, TCA intermediates) L 3

During exercise, lactate released from
the muscle into the systemic circulation,
within & fraction of a minute, reaches
tissuwes that can oxidize lactate. Lactate
removal by oxidation occurs in the liver,
heart, kidney, brain, and skeletal muscle
(67). Lactate formed in some fiber (type
IIb) is tramnsported into other fibers
that are better suited for oxidation (type
I fibers).

OUTSET OF PLASMA LACTATE
ACCUMULATION (OPLA)

Many terms have been used to refer
to the so-called "anaerobic threshold".

This point of inflection has been identified
from both non-invasive (ATwent) and invasive
(ATlact) procedures. Various laboratories
have identified the OPLA at 2.0, 2.2, and
4.0 mmol/1, an increase of 0.5 mmol/1

above the resting value, as well as an
individually determined threshold derived
from curve-fitting. Figure & giwves an
example for the identification of the
lactate threshold using a criteria of

4.0 mmel/ 1. The example is form a triathlete.
The lactate threshold coincided with a
velocity of 1.0} mfs for swimming, 32 km/h
for cycling and 15 km/h for running.

The OFLA has been shown to be a good
predictor of performance. Farrell ac al (23)
correlated OFPLA with running performance for
18 runners (V02 max=61.7 ml/kg.min and 63,9%
slow twitch muscle fFibers). The correlations
were as follows:

DPLA vs Correlation
Slow Twitch (%) 81
Running Economy =82
Performance at 3.2 km 1
Performance at 19.3 im 57
Performance at 42.2 lom .58

Lafontaine et al (61) have confirmed
that runmers set & race pace which closely
approximates the ruaning velocity at
which lactate begins to accumulate in the
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s seguinte:

OPLA ¥5 CORRELAGOES
Fibras contraglio lenta (%) B
Econonia de corrica .62
Perfornance a 3,2 km a1
Perfarmence a 19,3 km 1
Perfornance a 42,2 km 38

Lafontaine et al (61) tém confirmado
que o ritmo das passadas na corrida apresen
tam valores muito préximos & velocidade da
corrida, a qual coincide com a inicio de
acimulo de lactato no plasma. £ utilizade
um acdmulo de 2,2 mmol/1 de concencragdo '
de lactato venoso para representar o ''steady
state”. Eles encontraram uma correlagdc de
r =.99 com a performance de corrida de
8,05 km ¢ T =,98 com performance para 16,1
km.

Este ponto identificou que o Limiar de
lactato pode ser alterado pelo consumo de
refeigdes gordurosas (46), alta intensida-
de, exerclcio para a exaustdo (41), bem
comp o teste de protocole (421, Quando Q
nivel de dcidos graxos livees € aumentado
durante o exercicio, existe aumento real
na oxidaglo de dcidos graxes e diminuigdo

da produgdc de lactato. Em um estudo de
Hughson e Green (42}, um protocelo de ram-
pa de corrida répida (8.2 watts/min.) fei

comparado com um pretocole de rampa de cer
rida lenta (65,4 watts min.). Ambos resul=
tados produziram resultados préximos nos
valores de ¥VOy mdx. Usando critéric de
2.0 mmel/l, o limiar de lactato ocorrew com
um ¥Op; de 2.383 ml/minute para um profoco-
lo em rampa rdpida e 1.894 ml/minute para
um protocolo de rempa lemta.

Diferengas significativas foram tambés
observadas, quande ¢ critério de limiar '
anaserdbice foi sumentado para 0,5 mmol/1 ,
acima dos valores de repouso. Com esse cri
tério, ¢ limiar anaerdbico ocorreu quando
o V0 foi de 1923 ml/minuto pare o protoco
la de rampa répida e 14483 ml/minuto para o
protocolo de rampa lenta.

PICO DE COMCENTRAGAOQ
DE LACTATO

0 pico de concentragdo do lactato san
gufneo ocorre um fungdo da produglo de lac
tato no misculo, transfer@mcia do masculo

plasma. They used & venous lactate
concentracion of 2.2 mmol/1 to represent
the maximal steady state pace. They found
a correlacion of r ® .99 with running
performance for 8.05 km and & correlation
of ¢ = .08 with running performance for
18.1 km.

The point identified as the lactate g5
threshold can be altered by consumption of
a fattvy meal (46), high intensity exercise
to exhaustion (41}, as well as the test
protocol (42). When free fatty acid levels
are increased during exercise, there is
increased reliance on facty acid oxidati
and decreased lactate production. In the
study by Hughson and Green (41), a'fast
protocol (B.2 watts/min) was compared to
& "slow-ramp" protocol {(65.&4 watts/minJ.
Soth protocols produced similar VOI max
scores. Using & criteria of 2.0 mmol/1,
the lactate threshold occured at &

VoI of 2383 mlfmin for che “feasc-ramp"
protocel and 1894 ml/min for the
“glow-ramp"” pretocol. Significant difference
were alsc observed when the criteria for
the lactate threshold was an increase of
0.5 mmel/| above the resting value. With
this criteria, the lactate thresheld
gccurred at & W02 of 1925 ml/min for the
“far-ramp' protoccl and 1463 ml/min for
the "slow-ramp" protocol.

PEAK LACTATE CONMCEMTRATION|

Peak blood lactate is a function of
lactate production in the muscle, trlnnfﬁ‘
from muscle to blood, and removal from
the blood. It has been suggested that
complete fatigue of a muscle occurs at a
lactate concentration of 25 mmol/g wet
tiggue and & blood lactate concentration
of 20 mmol/1 (65}, Blood lactate values
for athletes performing continous, inte
short-duration exercise have been report
as high as 32 mmol/1 (36). Simular values
have been reported in human muscle
following sustained contraction (B0).
Typical values after freestyle swimming
{200 vards) and sprint running (400 m)
average 18 - 1% mmol/1 (82,77). The
highest value for a "field condition" was)
& blood lactate concentration of
35 mmolf| for three trained horses that
performed four maximal intervals of
620 m (87).
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para o sangue € remogdo do saongue. O lac-
tats tem sido sugerido como fater de fadi
ga muscular que occorre na concentragdo de
15 mmol/g de tecido e concentragio san
guinea de 20 mmol/1 (65). Valores de laE
tate sangufnec para atletas em performance
continua, intensa, de curta duracdo, tém
sido mostrados em niveis clevados como
31 mmol{1 (36). Valeres similares tém
sido encontrados em miscule humano, apds
contragdes seguidas (89). Valores tipicos
de nado livre (200 jardas) e corrida de
velocidade (400 mecros) apresentam valores
oédics de 18 — 19 mmol/1 (B2,77}. Os valo
tes mais altos encontrados em condigles
de teste de campo foram a concentraglio de
lactato sangufneo de 35 mmol/1 para crés
tavalos treinados que realizaram  quatro
tiros intercalados mdximos de 620 m (87).

A concentragdo de lactato de 45 e 55
mol fg de miscule para porgbes de Eibras
brancas e vermelhas de gastrocnemius de
ritos tem sido encontrada por estimulacdo
elétrica durante oclusfo circulatéria do
|misculo (200.

FATORES QUE INFLUEMNCIAM
0O PICO DE LACTATO

Alguns fatores gque influenciam a con
centragdo de lactato sdo: massa muscular,
jorcentagem de fibras rdpidas e lentas,
concentragdo de LDH, concentragdo de gli
¢ogfnio muscular, tipa de CTI‘-"iﬂI-Iﬂl'l'ltlJ.-CiE
readores de hidrogénio e recuperagdo ativa
versus passiva. Muitos estudas tém  sido
letilizados para demonstrar a infludncia de
jeada faco'

Apedalagem a mixima poténcia de 3,5 Hp
jproduz diferenga significativa na concen-
|traglo de lactato utilizando uma perna ver
{tus duss pernas (91,104). D picomixima de
etato em coleta de amostras de veia an
cubital ocorreu acs 3 minutos de recupe
do com valores de 10,0 e 14,7 mmol/1 ©
4 uma perna e duas pernas executadas
viricleta ergométrica, respectivamente
masss muscular adicional empregada nas
5 pernas executadas explicam aelevagio
lactato. ObservagBes similares t8m sido
tadas para nado livre utilizando -se
imente completo de pernas e posterier-
e brages (60X,

A composigdo de atletas velocistas de
Eit-l revela uma maior proporgio de fibras
contragdo rdpidaycomparada com atletas
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Lactate concentrations of 45 and 595
mmol/g wet muscle for red and white portions
of the rat gastrocnemius muscle, respectively,
have been obtained by electrical stimulation
during circulatory occlusion of the mmscle

(20},

FACTORS INFLUENCING
PEAK LACTATE

Some of the factors that influence
peak lactate concentration are; muscle mass,
percent 5T and FT fibers, LDH concentration,
muscle glycogen concentration, type of
training, hydrogen ion buffers, and active
VECSUS passlve Tecovery. Several studies
will be used to demonstrate the influence
of each factor.

All=out cycling at 5.5 kp produces
significantly different lactate concentrations
using one=leg wersus two-legs (91, 104).
Peak lactate values sampled from the
antecubital vein occurred at three minutes
of recovery with values of 10,0 and
1.7 mmol/1 for one = and two-legged cycling
respectively. The additional muscle mass
employed in two-legged cyeling explains the
elevated lactate. Similar observations
have been reported for freestyle swimming
using a complete stroke, legs only, and
arms only (&0).

Muscle fiber composition of elite
sprint=trained athletes reveals a hipher
proporcion of fast-twitch fibers compared
to elite endurance-trained athletes (13),
The increased size and number of fast—twitch
fibers in sprinters is partly actributable
ta their enhanced anaerobic performance
(13,92), Fast-twitch fibers of elite,
sprint-trained athletes also have elevated
LDH and phosphorylase activities compared
to endurance-trained athleces (13).

If muscle glycogen concentrations
falls below a critical level, muscle lactate
concentration is decreased during high
intensity exercise. When the smuscle
glycogen concentration is lowered by
exercise, or diet, there is a reduction
in maximal power production and V0O? max
£1,2,31,43). Local conditions in the
muscle as well as an anaerobic state can
lead to the accumulation of muscle lactate.
Gollnick et at (31) altered the muscle
glycogen of one leg using a diet and
exercise regimen. During two-legged
eveling, with both legs producing equal
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de endurance (13). 0 aumentoc no tamanho e
nimero de fibras de contragde rdpida em
velocistas € actribuida em parte B intensi
dade da performance anaerdbica (13,92).

Fibras de contragdo rdpida de veloclis
tas de elite tém também elevado a ativldE
de de LDH e fosforilasse comparada com
atletas de eadurance (13).

Mo case da concemtragle de lactate di
minuir em termos de nivel critica, a com-
centraglo de lactate diminui durante exer
cieiog de alta intensidade. Quando a con
centragda de glicoglnio muascular € diqL
rnuida pele exercicio ou dieta, existe uma
redugio na poréncia méxima e VO, mdx (1,2,
31,34). As condigBes locais nomiscule bem
come o estade de anaerobiose podem &
responsdveis pelo acdmilo de lactato mus
cular.

Gollnick er al (301}alreraramoglicogd
nio mescular de uma perna utilizando dieta
e exercicios regulares. Durante ciclismo
Ccom ambAS 45 PErnas, notou-se que a produ
gdo de potlncia fol equivalente, sendo que
a perné que tinha memor comcentragdo de
glicogénic apresentou uma menor concentra
gdo de lactato muscular. em relagac F
perna correspondente com normal concentra
gdo de glicogfnio.

Ohkuwa ¢ Miyamura (77) encontraram que
o pico de concentragdc de lactato de amos
tras venosas anticubitais foi maior em
velocistas que (19 mmol/1) em fundistas
(15 mmal/1). Amestras sangulneas foram re
ciradas a 1,35 ¢ 7.5 e 10 minutos de re
cuperaglo. 0 pice do lactato foi encontrado
entre 3 ¢ |0 minutos para corredores ¢ 3
e 7.5 minutos para fundistas. Muitos estu
dos tém examinado a capacidade intracelu-
lar de fluidos para amenizar o produto £1
nal de acidose de glicose anaerdbica. A
capacidade de diminuigic do misculo esque
lético & um importants fator na regulagao
do pH. A capacidade intracelular tampdo do
misculo esquelético tem sido examinado por
Parkhouse ot al (79). Atletas anaerobica-
mente treinados {corredores e remadores )
tém maior valores de tampio de bicarbona-
to do que maratonista e individuos destrel
nados. -

0 maior dos componenCtes [aMpA0 no mos
culo esquelético humano slio: sistema Campdo
de bicarbonato, creatina fosfato, fosfato
inorgdnico, resliduos da proteina hiscidi=
na e imidozale, componente da carosina (786).

power output, the leg with low glycogen
concentration had a lower muscle lactate
concentration than the contralateral leg
with normal glyceogem concentration.

Ohkuwa and Miyamura (77) found that
peak lactate concentration sampled [rom
the antecubital veim was higher in
sprinters (19 wmol/1) than endurance
athleces (15 mmol/1), Blood samples were
deawn ar 1,3,5,7.5, and 10 minutes of
recovery. Feak lactate values were found
between 5 and 10 minutes for the sprinten
and 3 and 7.3 minutes for the endurance
athleres.

Several studies have examined the
capacity of intracellular fluids to buffe
the acidic end products of anaercbic
glycolysis. The buffering ability of
skelecal muscle is an important factor in
the regulation of pH. The intracellular
buffer capacity of human skeletal muscle
has been examimed by Parkhouse et al (79}
Anaerobically trained achletes (sprintcers
and rowers) had higher non-bicarbonate
buffer values than marathoners and unCram
subjects. The major buffering components
within human skeletal muscle are the
bicarbonate buffer system, creatime
phosphate, Lnorganic phosphate, protein—bom
hiscidine residues, and the imidazole-
concaining compound carmosine (78).

The bicarbonate buffer system is an
important line of defense against an
increase inm intracellular hydrogen ions.
Whnen extracellular bicarbonate is maintah
at a high level, hydrogen ions exit from
the cell more rapidly (66). This scudy
led to the speculation that an increase
in the body's bicarbonate reserve prior
to exercise would enhance anaerobic
performance by delaying the fall in
incracellular pH. The effects of acute
metabolic alkalosis induced by ingestiony
of sodium bicarbonate were examined using
all-out efforts during an BOO m race (103
Ingestion of an alkaline solution raised
the bleod pH and bicarbonate level prier
te exercise. Compared to comtrol and
placebo comditions, the bicarbonate
condition resulted in a better performins
tume (2.9 seconds faster which was
equivalent to |9 m at race pace), as well
as higher post-exercise values for blood
lactate, pH, and extracellular hydrogen
lon concentration.
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0 sistema bicarbonato € uma importcantce
linha de protegdo contra o aumente de ions
hidrogénic intracelularmente. Quando o
Bicarbonato extracelular & mantido em niveis
altrs, a saida de ions hidrogénio ocorre de
modo mais rdpido (B5).

Esce estudo permite a especulagdo  de
que um auments da régerva de  bicarbonate
prioritariamence para o exercicic, que pode
ria ser alterado em performance anaerdsbica
par atraso da queda do pH imtracelular. ©
efeite agudo da alcalosidade metabdlica
induzido por uma ingestdo de bicarbonatode
sidie foi examinado utilizando esforgos
miximos em corrida de 800 m (105). A ingestdo
de uma solugdo alealina aumentou o pH =an-
gifneo e o nivel debicarbonato no exercicio.
Comparando-se o grupo controle em condighes
de placebo, a condigio de ministragio de
bicarbonate resultou em uma melhor perfor-
mance relativa a tempo (2,9 segundos mais
rdpidos para corrida de 19 metros), bem
como um maior valor de lactato sangulneo |,
pii ¢ concentragdo de ions hidrogénio, pds-
exercicio. 0 aumento na performance foi
atcibuida ao aumento campldo extra=celular
provinda de uma soluglo de bicarbonata.

Muitos estudos tém examinada o efeito
da ressintese ativa e ressintese passiva.
K ressincese ativa acelera a remogao de
lactato do sangue apés exercicios intensos,
peio aumento da ¢irculagdo sanguinea, acra
wés do sistema muscular que auxiliam: (17
miidagdo no miscule em que foi formado,(2)
gumento do  fluwe muscular, (3) transporte
lpere outros tecidos para oxidagdo emressin
tese para glicose, (&) a combinagio desses
farores (29),

Bic existe nenhum consentimento na por
ceatagem do V0; méx. come sendo responsdvel
por uma melhor remogdo de lactato sanguf -
fes, Essas discordincias podem ser em parte
jgtribufdas ae tipo de exerclcio para remo-
itio, intensidade e duragac do exerclcio que
procede o periodo de recuperagic, aptidac

dgica dos individuos, composigio das fibras
usculares dos individuos e amostra sangui
a durante o periodo de recuperagio. A ta
la | resume a taxa de remogdo do lactato
relagdo ac VO, miximo.
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The concentration in performance was
accributed to increased extracellular
buffering provided by the bicarbonate
solution.

Many studies have examined the effects
of active recovery versus passive recovery.
Active recovery accelarates clearance of
lactate from che blood following intense
exercise by increasing blood flow through
the muscle which facilicates: (1} oxidation
within the muscle where it was formed, (1)
increased efflux from the muscle, {3}
transporte of other tissues for oxidation
or resynthesis to glucose, and (4) a
combination of these factors (29).

There 15 no agrement on the percentage
of V0; max "best” suited for removal of
lactate from the blood. This disagreement
can be partly atributed to: mode of mecoewry
exercise, intenbsity and duration of
exercise preceding the recovery period,
physical fitness of the subjeces, fiber
composition of the subjects, and blood
sampling time durimg the recovery period.
Table 1 summarizes the rate of removal
of lactate im relation to VWi, max.

TABLE | - Lactate Removal in relation te
Recovery lntemsicy.

MODE OF RECOWERY RECIWVERY IMTEMSITY LACTATE REMOVAL REF

Furning 6% oo VO, max, 8.0 =pimln M
Level Rumning 37-TE of W, max T mgimin T
Uphlll Rurning 5% of VO, max .3 mgiSmdn ]
Cycle Ergometer 438 of WO, max 69

ATaer - 10% ¥0, max

When athletes are free to choose their
own recovery intensity, they often select
a pace nearly identical to the optimal
recovery rate (7). Following a one mile
run (92 2% of V0y; max), six athletes
recovered for 20 minuces either by resting,
Jogging at a self-selecced pace or [ree
intermictent recovery. Afrer 20 minutes,
501 of the blood lacrace had been removed
by passive recovery. In contrasc, BBI of
the lacrate was removed ac che sell-selected
continuous joRging pace.

Following exhaustive exercise,
sporc-specific recovery is recommended.
Swimming wersus walking recovery modes have
been compared following exercise at 90%
of V0, max for two minutes on a swimming
ergometer. Lactate levels were reduced by
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TABELA 1 - Remogdo do lactato em relagdo
a intensidade de recuperagdo.

FORMA [ INTENSIDALE. [ REMOCRG 0O
RECUPERACRD FECUPTRACED LACTATO
Corrica £¥ do VO, mdx. B,D mgssmin 3
Mivel de Corrida  57-PON do WO, mdn. 7,1 mgEsmin T
Corrich de Aclive 598 o0 VD, mdx. 5.3 mgiymin  BA
il pergomdtra 43K do VD, e

Ataer - 10K ¥, medx. &

Quando atletas tiveram escolha livre
ns intensidade da recuperagio, eles fre
quentemente apresentavam uma frequéncia
multo préxima & taxa ideal de recupera -
clo (7). Seguindo seis atletas emcorrida
de uma milha (92,25 do VD; mdx) com 20
minutos, tanto ma recuperagio quanto para
répouse, a corrida em livre fregquéncia
foi a escolha pars a recuperagdo. Apds 20
minutos, 50% do lactato sanguinec tem
sido removido por recuperagio passiva.Em
contraste, BBI do lactatoe foi removido em
exercicios auto=sgelecionados.

Seguindo exercicios exaustives, recu
peragdo especifica para esportes ¢ reco—
mendado. NatagBo versus andar apresentam
uma recuperagdo que tem sido comparada a
exercicios a 90% do VO; mdx. para dois
minutos em ergometria de natagdo. Os
niveis de lactato foram reduzidos em ter
mos de 38, 5% durante o andar ¢ 53,3% duran
te a natagio em periodo de recuperacho (as)

Krukav et al (60) também estudaram a
reécuperagidc ativa em nadadores. Apds um
nade mixime de 200 metros, os individuos
recuperaram em natagdo (moviments comple
to bem como movimento de perna somente )
¢ em cicloergometro. As condigdes de re-
cuperafdo na natagdo foram realizadas em
intensidade leve, enquanto no cicloergo-—
metro foram feitas em 50% dos Smmol/1 do
limiar anaerdébico.

A permanéncia do lactato foi calcula
da para 3,72; 8,25 e 12,83 minutos para
0 movimento completo de pernas, e recupe
raglo em cicleogrgometro, rTespectivamente,

Em exercicios intensos de esqui,pran
cha de salve (102} e ciclismo (73), rem
sido mostrade sér mals efetiva a remogdo
de lactato sanguineo que em formas padro
nizadas esqui mo gele. Em ambos estudos,
a recuperagio ativa foi mais benéfica que
a passiva. Em esqui no gelo, existe uma
quantidade significativa de deslizamento

38.5% during the walking recovery and 53.7%
during the swimming recovery (85). Krukas
er al (60) alse studied active recovery
in swimmers. After a maximal 200 m crawl
swim, the subjects recovered by swimming
(complete movement as well as legs only)
and on a cycle ergometer. The swimming
recovery conditions were performed ar a
self selected pace while cycling was
performed at 30% of cthe & mmol/1 laceate
threshold. Lactate half-1life times were
calculated o be 5,72, 8.25, and 12,83
minutes for the complete movement, legs
only, and cycle ergometer recovery modes,
respectively.

Following high intensity skating bouts
bech bench stepping (102} and eyeling (73]
have been shown to be more effective at
removing blood lactate than che specific
mode - ice skating. In both studies, -Itti.d
recovery was more beneficial than passive
recovery. In ice skating, there iz a
significant amount of glide with less
muscle recruitment which may explain why
the sport-specific activity had a less
efficient lactace removal race (102).

Montgomery and Kaczynski (73) used an
incermicttent protocol. Lee hockey players
performed 6 shifts on the ice with & mimutes
of recovery between shifrs. & single shift
consisced of & all-out sprints of
approximately 15 s duration followed by
15 s of recovery between sprints. For the
passive recovery condition, blood lactate |
concentrations were B.9, 10.2, 10.4, V1.2
11.0 and 10.8 following shifts | to 6,
respectively. The players performed each
protocaol using 3 modes of recovery - passivl
skating, and cycling. The skating and
cvecling conditions produced betcer
performance times during & maximal skating
test. After six shifts of the intermittent
protocol, the blood lactate concentrations
were:

COMDITION RECOVERY INTEMSITY LACTATE
Fassive Sitting 0.6
Saating Self-selected 10.&
Cycling 0% of VO, max 8.5

BLOOD SAMPLING TIME

Following exhaustive exercise, the
most common time to sample che blood to
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Com uma wenor requisigdo muscular, a qual
pode explicar porque & atividade esporti-
va especifica tem uma menor remogdc na ta
#a de lactato [10Z). B

Hontgomery e Kaczynski (73) urilizaram
um protocele determinade. Jogadores de
efqui no gelo realizaram seis séries de
velocidade no gele com & minutos de  recu
peragdo entre cada série. Uma Gnica série
consistia de 6 tiros midximos de  velocidade
de aproximadamente 15 segundos de duragéo,
seguida de 15 segundos de recuperacdo entre
0% tiros. Para uma condig¢do de recuperacio
pssiva, a concentragio de lactato sangif
eo foi 8.9 - 10,2 - 10.4 - 11,2 = 11.0°=
0.8 - de cada séri¢ respectivamente. Os
jogadores realizaram cada protocole urili
tando 3 métodas de recuperagdo - passiva,
#5qui ¢ cicloergometro. 4s condigdes  de
#squiarem ¢ ciclismo apresentaram melhores
tempos de performance durante o teste mé-
Time de #squi. Apds as seis séries de
protacolo alternados, as concentragbes de
lagtato sanguinee foram:

INTENSIDADE DE

CDICHD 1

¢ RECLPERACRD aalls
Fassiva Sentedn 10,& mmalsl
Esguiar auto - selecionads 10,4 mmolsl
Clelisno 4% do v, méx &,% mmol /1

TEMPO DE AMOSTRAS SAMNGUINEAS

Apds cxeTCICLOS eXAUSCLIVOS, SAC maLls

nte¢ encontradas amostras de sangue

B 3 minutos, pois coincide com o pico de

pcentragdo de lactato (16,29).  Havendo

imedida de uma dnica amestra, o lactato

tido pode ndo apresentar o valor de pico

A cabela 2 resume alguns estudos que

utilizado amostras de sangue em série,

& examinar qual o tempo de concentragho
lactato sanguineo.
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obtain peak lactate concentration Ls 5
minutes (16,29). If a single sample is
measured, the lactate value that is cbtained
will probably net be the peak value. Table
2 summarizes some studies that have used
sérial blood samples o examine the time

for time for prak Blood lactate concentration.

TABLE 2 - Recovery Time of Peak Blood
Laccate Concentration.

TIME OF PERK

EXERCISE INTENSLTY LACTATE REFEREMCE
110% of ¥O, max 3} min 22
Alleowt Cyelirg 7.5 min a7
Upnlll Running - endurance ¥ - win a9

= sprinters f nin
Uphill Running - sprinters 4.5 min -

- Barathoners 5.0 min

= BELive £.0 mim
81l-0ut Cyeling 7 min 1
Uphill Rumning 7.7 min 26
Uphill Rumhing B min at
All-out Cycling 10 min [3:]
Cycling at 125% of VO, max 10 min 12
41l-out Cycling 15 min Ba

Few studies have examined peak lactate
concentration following intermittent
exercise, Koziris and Moncgomerv (39) took
blood samples every minute during recovery.
They found peak blood lactate values of
13.7 mmol/1 at 1.7 minuces and 14.5 mmol/1
ar 2.9 minutes for hockey plavers and
active subjects, respeccively. The exercise
prococol was & bouts of all-out cwveling
(resistance = 0.075 EpKg body weight) for
1% 5 duracion. The recovery incerval was
15 & between sprincs.

Wasserman et al (99) examined laccace,
pyruvate, and the L/P ratio during the
last 5 minutes of an incremental exercise
test and during recovery. Peak lactate
concentration ecccured at the end of the
exercise test for 3 out of the 10 subjects
in this studv. The ramaining 3 subjecrs
had peak lactate walues ar 2 minutes of
recovery. All 10 subjects had decreased
laceate values by 5 minutes of recovery.
In contrast, pyruvate continued to rise
through the firse 3 minutes of recovery.
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TABELA 2 = Tempo de Recuperagdo de Concen
tragic mixima de Lactatoe Sanguineo.

TEN D DF
INTEMSIONGE DO EXERCECTO PlCD REFEREMCTA
OO LACTATD
110% do WO, mds. 3,0 min ]
Clelisng - mdxing welockdade 2,5 min 7
Corriga em aclive - endurance 3,0 min el
welocistas 6,0 min
Corrida em &clivi - velocistas 4,8 min
Maratonistas 5.0 min o4
Ativa &0 min
Clelisng - ndxims velocldede 7,0 min ']
Corrida em acllve 7.7 wmin 5
Corrida em ac]ive 6,0 min B3
Clclisng mixima velocidade 0,0 min 68
Clelismn 8 125 do VO, wds. 0,0 mie 1+
Clelismo velocidade mieima 15,0 min B

‘Poucos estudos tém examinade o pice de
concentraglo de lactato sanguinec de exer
clcio continuo. Koziris e Mongomery (587
analisarsam amostras sanguineas em cada T"i
nuto de recuperagio. Eles encontraram que
o8 valores de lactato sanguineo foram de
13,7 mmol/1 &2 1,7 minutes e 14,5 mmal/1 a
2,9 minutos para jogadores de hockey & in
dividuos ativos, respectivamente. O proto
colo consistiu de 6 séries de ciclismo na
mixima velocidade { resisténcia = 0,075 Kp/Kg
de peso corporal) para 15 segundos de du-
ragido. O intervale foi de 15 segundos en
tre as repetiches. -

Wasserman et al (%9) examinaram jactato,
piruvato e L/P durante 5 minutos de exer=-
cicio progressivo e no periodo de recupe
ragio. -

A concentragio de pico do lacrato ocor
reu no final do exercicio para 5 dos ]
individuos avaliados nesse estudo. Os 5
individuos restantes tiveras pico no valor
de lactato a 2 minutos de recuperagido. To
dos o5 10 individuos tiveram uma diminui-
gido nos valores de lactato em terno de 5
minutos de recuperagdo. Em contrasce, o
piruvato continuou & aumentar através do
primeiro dos 5 minutos de recuperagdo.

COMNCLUSAD

Essa revisdo de literatura sobre lac
tato foi realizada para demomstrar a com
plexidade desse tdpico. Lactato ¢ um impor
tante metabdlite durante a performance em
alta intensidade. A produgidc de energia do
lactato & frequentemente a diferenga entre

bl A
B T ""."

COMCLLISION

This overview of lactate has attempted
to demonstrate the complexity of the topi
Lactate is an important metabolite during
the performance of high intensity exerci
The energy production from lactate is oft
the difference between winning and losing.
Excess lactate production may impair
performance by contribucing ro fatigue.
Lactate suppresses contractile propert lel
of the muscle as well as metabolic activi
It 15 a difficult problem for the athlete
to learn how to facilitate energy productim
from lactate and delay the detrimencal
effects of the mecabolite.

Figure 1 - Enzymatic Control of Anaerobic
Glycolysis.
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& vitdria ou derrota. O excesso na produ-
40 de lactato pode impedir a performance,
tontribuindo para a fadiga. 0 lactato pode
prejudicar as propriedades de contratili-
dade muscular, bem como a atividade wmeta
bélica. Esse fator tem sido um  problema

d!.!{r_i] para atletas em aprender como fa
tilitar a produgdo de energia de lactato
€ atrasar os efeicos detrimentais desse

metabdlito.

4%

Figure 3 = Blood Lactace Values in
Various Sporcs.
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