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RESLMO

DEORTD, D ; SANTAMA R e WITTIG.E. Lipoproteinas e
lipidios séricos apos a competiclo de triatlon em
fylheres treinadas. Revista Brasileira de Cléncia
= Movimento, wol &, n® 02, pp 24-29, 1992,

0 proposito desse estudo Tol exasinar o efeito ime
diato e retardads dos lipidios séricos e lipoproted
cos Bm mulheres gue competem em triatlon. Oito mu
lheres triatletas treinadas forasm exasinadas. Todas
fizeram parte de uma conpetigdo de triatleon oue
consistiv en 1,%m de nataglo, Pém de clelismo a
Ztkm de corrida. As amostras sanguineas forem ooti
das 24 horas antes da competiglo (-24h) & & 10Oming
bos, 26h, 48h &7 ¢h pds exercicio. Aandlise inclulu
determinagBes das triglicerideos plasmdticeos (TG),
colesteral tetal (TC), lipoproteinas - colesterol
e alts dersidade (HOL-C), lipeproteinas-colestercl
de balxa densidade (LDL-C) e gliceral {G).Mudangas
significativas nio foram encontradas em trigliceri
des. 0 Gliceral sérico aumentoy aos 10 minutos apds
o triatlon (07 .6umol. 1=1; p« D 00E), Enguanto
LOL-C decresceu ao mesmo tempo {126mg. dl-1 para
"7ng.dl="; p < 0,05). Além disso, umaumento tardio
gcorreu em TG ao redor das 7 2hapdso briatlon (51.6
mg.d1=1 para 70 3ng.dl-1; p < 0,05} Finalmente nds
encontramos uma diminuiglo significativa em TG as
2uh apos o triatlon. Esses resultados demonstram
que 0 triatlon de longa duragBo imdur a alteragdes
imediatas e tardias os lipideos sericos e lipopro-
teinas em mulheres treinadas.

UNITERMIG - Triglicerides, Glicerol eMulheres Tred
nadas

ABSTRACT

0SORIO,J. ; SANTAMA,R. &nd WITTIG,E. Serum lipldsand
lipoproteins after a competitive triathlon in tralired
women . Brazilian Journal of Science and Movemert,
vol 06, n@ 02, pp 20-29, 1992.

The aim of this study was to determine the jmmedjate
and delayed effects of a conpetitive triathlon o
serum 1ipid and lipoorotein lewels in  sportwomen
Eight traimed female triathletes were exemined. All
took part im a competitive tristhlom consisting of
1,5 km swimming, 90 km cycling and 21 km  running
Blood samples were obtaimed 2& hours before  the
competition (.24 h) and at 10 min, 24 h, &8 h and
12 h post exercise. Analysis included determination
of plasma triglycerides (TG), total cholesterol (TCh
high density lipoprotein-cholesterol (HDL-C), I
dersity lipoprotein-cholesteral (LIL-C), and glyceral
{G). o significant changes were found in triglycerices.
Serum glycerol rised at 10 min after &the triathlm
(177 .6 umal 1=1; p < 0.006), while LOL-C decrease
at the same time {128 mg dl=! to77 mg dl=1;p < 005
Furthermore, & delayed rise in TG was seem at 72 &
post triathlon {S1.& mg.dl=1to70.3 mg.al-ly
p< 0.08) Finally we found a significant decreas
in TC at 24 h after the triathlon. This data
dempnstrate that acompetitive long triathlon induced
both ilmmediate and oelayed changes in serum 1ipidand
lipoproteins levels in trained females.

UMITERMS - Triglycerides, Glycerol, Ftﬂllll
Triathletes
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INTRODUGCAD

0 triatlon & umesporte relativaments
nowo @ atualments estE gozando enorme au-
mento de popularidade. De fFato existe gran
ge interesse em incluir o triatlan como
gsporte exibigdo nos Jogos Olimpicos de
farcelona, Espanha, em 1992,

O triatlon envolve seguencialmente
natagdo, ciclismo & eorrida. A distlncia
das proves wariam e, dessa forma, o tempo
pode varisr de, no minime, 1 hora até
alguns diss pars estdgios de corrida como
Utraman (10,11,12), Nests Faixs imrclui-se
o "Campeonato Mundial de Triatlom Iconman
oo Mavai®, consistindo em 3, 8km de nata-

pdo, 180km de ciclismo e 42,2km de corri

ia.

Tanto os triatlens longos como os cur
tos 580 congideracos competicdo de Endu:an
te. Meste caso, lipidens podem ser a prin
tipal fonte de enargia.

Holly et al.
fo aumento de glicercl sérice e aumento
tardio nos triglic@rides sérices (TG),
gis o "Tronman do Haval de 1982".

Recentemente, Jurimse et al. (B pu

blicaram significantes aumentos no TG e
fcidos graxos livres séricos apfs corrida
ge triatlon.

Emoora as investigagdes citadas acima
enfoquem 05 efeitos das corridaes de tria=
tlon sobre os lipldecs de atletas masculi
nos, pouca informaglo & conhecida sobre as
alteragies imediatas e tardias nos lipidecs
séricos de mulheres triatletas. dessa for
88, o0 objetivo desse estudo fol invastigar
i3 respostas de lipoproteimas e lipideos
g8 mulheres triastletas competitivas.

MATERIAL E METODO

Dito mulheres saudBueis, triatletas,
foram examinadas. Clas Fforam totalmente
informadas do experimento e riscos poten-
tiais do estudo, sendo gue todas assinaram
8 informativo de cofsentimento.

As carecteristicas dos individuos sdo
spresentadas na Tabela I.

A madia do tempo de pratica e Experi
fnzia competitiva na modalidade & de 1,5
inos, sendo gue nenhuma delas manifestou
mentwm sintoms de disfungdio menstrual. To
dez participaram de triatlon competitivo
conaistindo em 1,9%m de natagdo, 90km de

[7) reportaramum imedis

INTRODUCTION

The triathlon is 8 relatively neu
sport and is currently enjoving a treeoos
increase in popularity. Inm Fact, there is
a great interest to include the triathlon
as an exhibition sport in the 1992 Olymoic
GCamas in Bercelona, Spain.

The triathlom imwvolves seguential
swuimming, cycling and numing. Race distarces
vary so that finish times may range from
less than 1 hour to several days For
stage races as the Ultramam (10,11,12).
In this ramge its includes "The Hawaii
Ironman World Championship Triathlon",
consisting of 3.8 km swimming, 1B0 km
biking, and 42.2 km running.

Eithar lomg or short tristhlaomrs all
are considered endurance competitions. In
this case lipids should be the principal
fuel in providing enaroy.

Hally et al. (7), recorted an inmediate
increase of serum glyeerol and a delayed
rise in serum triglycerides (TG} Follodng
the 1982 Hawsii Ironman,

More recently, Jurimae et al. (8],
published significant rises im TG and
Free Fatty acids in serum after a triatklon
race,

Although the above cited imvesticetions
have Focused on the effects of triathlon
races on lipids im male athletes, little
information is available about Ehe
immediate and delayed chamges in  serum
lipids of females to triathlon rece. The,
the aim of this work uss to study lipids
and lipoproteins responses of Females to
g8 competitive triathlon.

MATERIAL AND METHOD

Eight healthy female triathletes
ware examined. They were fully informed
af the experimental and potential risks
af the study and each signied an informed
consent. Their characteristics are
presented in Table I. The subjects average
1.8 years of competitive triathlon
experience, and none manifested any
simptons of menstrual dysfunction. &A11
took part in a competitive triathlon,
consisting of 1.9 km swimming, 90 km
biking, and 21 km running (mean Finish
time - Eh;S4 min).
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cielisma & 21 km de corrida (tempo médio

para karmino = Bh & 54 min).

TABELA I - Caracteristicas Fisicas de mi
lheres atletas.

Idade Altura Feso = 0 Gordura o, max
anas = ki kigfat % mlfkgsmin

7 164 52.3 9.4 m.2 5.9
6.4 3.8 3.5 0.8 1.3 5T

BHI - Indice Qe masse corpdres (pesofaltura’)
Hédia e desvlo padrBo

A composicdo da dieta dos individuos
gurante a investigacdo foi de 62X de car-
boidratos, Z0% de protelna & 1B% da gordu
ra.

Az amostras sangLinmeas foram ohtidas
ra vela antecubital 24 horas antes dotria
tlon da corrida. Centrifugaram-se as amos
tras de sangue = a parte sérice foi sepa
rada & congelada a 0=-4°C até amdlise.

Todas as amostres, exceto agquelas
pbtidas mo proprio dia da corrida, foram
cbtidas apbs 12 horas de jejum.

0 nivel TG siérico foi determinadoc en
zimaticamente utilizando o Kit de Beckman,
0 Clicerol foi medide seguindo o procedi-
mento de Wieland (16), 0 Colestercl total
({TC) e lipoproteinas de szlta demsldade
{HDL=C)} foram determinados pelo método de
Ellefson & Caraway (3). A sepsragBe do
HOL-C do LDL-C foi realizadc pelo método
de Warnick e Albers (1).

0 Teate "t" pareads Fal usado para
avaliar pré e pds lipidec séricoediferen
ga da lipoproteina nmo triatlen.

Diferengas foram consideradas
p< 0.05.

para

RESUL TADOS

A& Tabela I] resume os resultados de
TG sérieco, Glicerel, HOL=-C, LDL-C & TC.

Aos 10 minutos apds a corrida, os TG
aunentaram levemente mas ndoc significati-
vamente. Um sumento significative as 72
horas pos triatlon Foi encontrado em TG
{p<0.05).

*

TABLE | - Physical characteristics |
female triathletes. !

-

Age Height  seight Bl Fat VO, maE
year o kg kgsm? % ml kg min
FL 164 2.3 19.4 20,2 51,9
6.4 3.8 35 0.8 1.3 3.7

BM] - Body mass index [welght/heignt?).
Hearn and standard deviation,

Subjects diet composition during the
investigation was as fFollows: 62% carbos
rydrate, 20% protein, and 18% Fat.

Blood samples were obtaimed From &
antecubital vein 24 hours pre - triathlm
and 10 min, 24 h, 48 h, and 72 h folloudng
the completion of the race. Blood samoles
were centrifugated, s serun wes separated
and Frozen at 0=4°C until analysis. All
samples, except those taken on the dayaf
the race, were obtained after 12 h Fast,

Serum TG levels wers determined
enzimatically using Beckman assay kits,
Glycercl was measured as the proceduraaof
Wieland (16).

Total cholesterol (TC) and high
density lipoproteins-cholestercl (HOL-C)
ware determined by the method of Ellefson
and Caraway (3)., Saparation of HOL-C froe
LM -C was accomplished by the method of
Warnick and Albars {15).

Paired t tests was used to evaluats
pre and post triathlon serum lipids and
lipoproteins differences. Differerces went
considered significant at p< 0.05.

RESULTS

Table IT szummarizes results of seru)
TG, Clycerol, HOL-C, LOL-C and TC.

At 10 min following the race, TE
rises sligthly bukt not significantly. &
significant increase at 72h post-tr

was foumd in TG (P<D.DS).

Serum glycerol levels were increa
190% at 10 min (p<0.01) sfter the event,
The lowest valus was seen at 72 h pea

(N5].
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TABELA IT = Efeito do triatlon de longa
duragio asohre lipideos séricos e lipopro-
teinas.

ANTES DEPQIS

=#h Wmn Zah ol B TZh

i+ 51.6 £4.2 57.3 &1.8 o,
13.0 2.4 .0 141 (58 ]
Gliceral @&5.8 1.6 T4 EZ.6 5.1
5.5 a 28 i 17
HL-C 6.2 a1 e 7i.8 &8
3 8 16 £ i
L-C 128 T B3.%a 9.4 96
4 o] k-] n €
w 196, 9 18,5 1556 18360 10,3
18 19.8 M, 7 b .

Todos oz wvalores eoxceto pars  glicerol
[umsl.17") s&n expressados em mg.dl=1 Mg
dia & desuvio padréo. -
ap<0.05

bp<0.04

cps0.0

dp<0.006

0 Gliceral sérico ndo apresentou di
ferencas significatives dos valores de pri
orrids aos 10 minutos apds & triatlan,
Entretanto, uma redugdo significativa Foi
incontrede &5 24 e 4Bh apfs o tristlen
{p<0.05). Ds valores do HOL-C ndo apre -
sentaram difernca de nenhuma das duas mern
suragtes em nenhum dos axercicios,

[s valores de LOL-C sérico foram maig
88 do que os wvalores encontrados antes da
proveé aos 10 minutos (p < 0.05) pis-mxer-
eleic,

DISCUSSAD

0 propbsito desse estudo Foi determi

Mr trocas imediatas e tardiass de lipideas
{géricos = lipoproteinas em mylheres apas
tigSo de triatlon., Muite pouca infor

& disponivel scbre este tépico.

Um dos primeiros estudos foi publica

por Holly et el. (7). Eles examinaram

e triatletas (incluindo 3 mulheres) e
ortou um leve (mas nic significative)
nto em TG sérico imediatamente apés o
istlon, fApds cinco dias do  triatlon o
aumentou significativamente (p<D.05),
Jurimae et al. (B) comunicaram um de

imo significative no TG sérico apfs
triatlon em homens, sem menbum controle

TABLE TT - EfFfects of a long triathlon on
serum lipids and lipoproteins.

=Mh Wmnr Fan &8 K mh

= 1.6 £a.7 7.3 62,6 .
jEA Z.& 0.0 LA . K ]
Glycerol €5.8  177.60 7.4 g2.6 .0

25.5 a 28 x 17
HOL-C 6.2 LN e . &3
13 L] L] 1 -
-t 126 e Bi.fa .4 5.4
L] 5 34 n kL
¢ L 1.5 1350 1636 0.3
6 1.8 M7 M4 1E

All walues except those For glyceral
(umol.1=1} are expressed inmg.dl-', mean
and standard deviation.

a p=<0.03

b p<0D.04

cp<D, O

d p<0.006

Total cholesterol oid rot differ
significantly from prerace values at 10
min after the triathlon. However, a
significant reduction was demonstrated at
24 and 48 b post (p < 0.05). HDL-C did
not differ fromeither prerace measurement
at amy examination,

serum LOL-C was greater than pre=
triathlon levels at 10 min {p<0.01) and
24 h (p<0.08) after exercise,

DISCUSSI0ON

The aim of this study was todstermire
immediate end delayed changes aof serum
lipids and lipoproteins in vomen following
a8 competitive triathlon. Very little
information is available asbout this
topie.

One of the First studies was published
by Holly et al. (7). They examining nine
triathletes (including 3 ferales) reported
a slightly (but not significent) rise in
serum TG immediately after a triathlon.
Five days prstexercise TG imcreased
significantly (p<0.005),

Jurimee et al. (8), communicated a
significant decrease in serum TG after a
triathlon in male triathletes, without
control in succesive days.

Schriwer et al, (13), have reported
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ros dias pasteriores. Schrisuer et al.(13)
relatou que houve diminuicBo da 68% nacon
centracia de TG em mulheres apbs corrida
de 100km,

Um estudo recente de Goodyear et al.
{6) mpstrou uma alteracdo ilmediata e tar-
dia nos valores de lipideos e lipoprotel
nas séricos em maratonistas. Reportou leve
decréscimo no TG sérico sos 10 minutos do
programa de exercicio. Entretanto, entre
g primeiro & guinto dia ocorreu diminuigio
significative no TG sérico.

Em nosso estudo Foi encontrado um pe
gueno aumento [24,80%) dos niveis de TG
gos 10 minutos pos-exercicio, mas umincre
mento significative @s 72 hores seguidas
do exercicioc. Também, cbservamos uma els
vagSo imediata do glicerol sérieo {p<0,0E).
Esses dados estdo de acordo com Holly et
al. (7).

0 aumento do TG sérico a 72 horas pbs-
exercicio & & redugSo (NS} do glicersl em
comparagdo com os niveis encontrados no
pré-exercicic =80 indicative de grande
aumento na wtilizaglo da gordura em perio
dos terdios de recuparacdo. Esta alteragso
acelerada no metabolismo da gordura e um
sumento na mobilizacle dos  depdsitos de
lipideo foi relatada por Applegate et al.
(1) em ratos treinades em exercicios de
endurance apés inatividade indgids, Jurimee
gt al, (8) n3o encontraram nenhuma altera
g3n imedista no colesterol sérico, HOL =T
em LOL-C. Em parte, rosso estudo corrobora
com este autor.

Muitos estudos vém relatando gque ho=
menz tiveram um decréscimo em TC wm dia
BpDs uma corrida de 70km de "cross country
ski" (4], maratena (14) & 3 haras de mar
cha atlética (2). Goddyear et al. (B) en
comtraram auséncia de modificagbes no TC
gérico acs 10 minutos pos-maratona em mu=
lheres, mas decréscimo significativo do 12
ao 50 dia.

Mo presante estudo o TC feoi reduzido
&z 24 e 48 horas pis-exercicio (p<0,04).
81&m disso, LOL=-C diminuiu acs 10 minutos
{(p<0,01) & 24 horas (p< 0,05) apds & cor
rida. Estes achados corroboram com outros
estudos (3,6,14).

Wos ndo demosntramos nenhuma altera-
gio significativa em HOL-C, mas isto foi
mostrado por Jurimse et al. (8}, gue estu
daram respostas seguidas de lipideos e 1
poproteinas tanto para triatlons de longa

a 68% in decrease in TG concentration In
female runners Following a 100 km running.

& recent study of Goddyear et al.
{6) noted immediate and delayed changes
of marathon running lipids and lipoproteine
in female athletes. They reported a slight
decrease in serum TG at 10 min Following
the exercise bout, However at days 1
5 TG levels were significantly decraased,

In pur study we Found & slight
increase (24,4%) of TG levels at 10
minutes postexercise, but & significent
rise at 72 h Following the exercise, Alag
we have sean an immediate elevation of
serum glycerel (p<0.0%). Thiz data are
in agreement with Hally et al. (7).

The increase of serum TG at 72 hours
paostexercise and the reduction (NS) of
glyceral in comparison with preexercise
levels are indicative of a large increase
in Fat wtilization during the avanced
recovery period. This aeleration alteration
in fet metabolism and an enhanced lipid
depogition have alse benn reported by
foplegate et al. (1) inendurance trained
rats after enforced inactivity.

Jurimae et al (B) Failed in
encountarad any immediate change in serun
cholastercl, HOL-C, or LOL-C,

Qur work iz in part conasistent with
this authors.

Several studies have reported in
males & decrease in TC ane day following
a 70 km cross country ski race (4],
marathon running (14) and @ 3 h footrace
(2).

GCoodyear et al. (6) found en absenca
of modificaiton in serum TC a8t 10 min
postmarathon in females, but 8 significant
decrease at day 1 to 5.

In the present study TC was reduced
at 24 and 48 hours postexercise (p<0.0).
Furthermore, LOL-C decreased at 10 min
(p<0.01) and 24 h (p = 0.05) following
the race. This pattern agrees with other
studies (3,6,14).

We fFailed to demonstrate any
significant change in HOL-C, but it is
consistant with Jurimae et sl. (B) whix
gtudied acute lipid and lipoprotein
responsas  to both long and shaort
triathlons.

In summary, the present work [t TiTn
information regarding the effects aof &
competitive tristhlon on serun lipids and
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#curta duraclo.

Em resumo, o presente trabalho traz
informagfes sobre o efeite do  triatlom
competitivo sobre lipideos sEricos e lipo
proteinas de mulheres treinadas. Ocorre-
ram aumento imediato e decréscimo do gli
eerol sérico @ LOL-C raspectivamente. Em
IG, entretanta, houwve um aumento tardio.
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