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ABSTRACT
This thesis investigated the effect of hypohydratturing prolonged exercise in the
heat and the adjustments in the thermoregulatody Gardiovascular control. Four
inter-related studies were undertake®tudy One was an observational field study
designed to determine the hydration status andipescof elite Kenyan runners (n=11)
during competitive distance running events in gital environment. Our results show
that the elite endurance runners completed theesranwarm, very humid climatic
conditionswith ~3% body weight (BW) loss. They completeditiraces as the fast
finishers in this present study but ran slower thizey were capable because of the
prevailing heat and humidity.Interestingly, they were able to compensate well by
increasing the sweating rate regardless of the atmmfufluid ingested or percentage of
BW loss in warm conditions. Study Two investigated effects of hypohydration and
simulated hyperhydration on running economy. Itswdemonstrated thatl)
hypohydration did not reduce the oxygen cost ohnoug proportionally with the BW
deficit incurred P3 and D4) and (2) simulated hyperhydration did not incredse
oxygen cost of running proportionally with the addgoss weight of the runnel W3
andAW4). Thus despite incurring a decrease in BW, ndrteerunners in the present
study gained any beneficial effect in running ecogowith hypohydration. The
additional oxygen cost was minimised during simedahyperhydration trials with the
added weight evenly distributed around the torsicwimay be offset by an added
contribution from the series and parallel elastimponent of muscles and tendons at no
additional metabolic cost. In Study Three, thee&l of hypohydration on prolonged
treadmill running performance in the well contrdli&@ot and cool conditions of a
climatic chamber were investigated in 8 male rusneA diuretic (LasiX 1 mg /kg
BM) was used to induce ~3% BW deficit. Mild dehgtion (~4.5% BW loss) was

shown to have a significant effect on enduranceopmance in hot conditions.



However, this level of dehydration did not adveysaffect endurance performance in
cool conditions. Study Four addressed the quesifowhether enhanced heat shock
protein (HSP) expression induced via glutamine Rippntation is beneficial in
offsetting the deleterious effect of hypohydratmm exercise performance. The study
further investigated whether alanyl glutamine adstiation offsets the reported
prolonged exercise-induced decrease in plasmangingaconcentration. The present
study demonstrates alanyl-glutamine ingestion asnfeotection and enhances plasma
HSP 72 expression. Furthermore, ingestion of &glwamine was associated with an
increased time to exhaustion during hot and hypatgd conditions. In conclusion,
this thesis showed that hypohydration (~ 3% BW)ceth the circulatory and
thermoregulatory systems under considerable plogicdl strain during prolonged
exercise performance in the heat. However, theykglutamine ingestion conferred
protection and enhanced plasma HSP 72 expressimh whproves thermotolerance in

the heat.



ABSTRAK

Tesis ini menyelidik kesan hipohidrasi semasa datilberpanjangan dalam keadaan
panas dan pelarasan kawatbhermoregulatory dan kardiovaskular. Empat kajian yang
saling berkait telah dijalankan. Kajian Pertamalald kajian lapangan berbentuk
pemerhatian bertujuan untuk menentukan statusdiidean amalan pelari elit Kenya (n
= 11) semasa pertandingan larian jarak jauh iklimopika. Keputusan kami
menunjukkan bahawa pelari elit menamatkan pertgagin dalam keadaan panas dan
kelembapan tinggi dengan kehilangan 3 % berat badaviereka memenangi
pertandingan dalam Kkajian ini tetapi berlari lelperlahan berbanding dengan
keupayaan mereka kerana kepanasan dan kelembapsekifaean. Menariknya,
mereka mampu mengimbangi dan meningkatkan kadgel#an tanpa mengambil
kira jumlah cecair yang diminum atau peratusanl&aban berat badan dalam keadaan
panas. Kajian Kedua mengkaji hipohydrasi dan sasiuhiperhidrasi terhadap larian
ekonomi. lanya menunjukkan bahawa (1) hipohidiidak mengurangkan kos oksigen
larian berkadar dengan defisit berat bada8 §anD4), dan (2) simulasi hiperhidrasi
tidak meningkatkan kos oksigen larian berkadar denigmbahan berat badan pada
pelari AW3 danAW4). Oleh itu, walaupun mengalami penurunan berdabatiada
pelari dalam kajian ini mendapat manfaat semasanlaakonomi dengan hipohidrasi.
Kos oksigen tambahan telah dikurangkan semasa hijnhidrasi dengan berat badan
diagihkan sama rata di sekeliling tubuh yang mumgtiimbangi oleh sumbangan
tambahan daripada komponen elastik otot dan tenydmyg bersiri dan selari,tanpa
mengenakan kos metabolik tambahan. Dalam Kajidig&ekesan hipohidrasi ke atas
larian treadmill yang berpanjangan dalam keadaamagpalan sejuk terkawal telah
disiasat untuk 8 pelari lelaki. Sejenis diuretilagix® 1 mg /kg berat badan) telah
digunakan untuk merangsang ~3 % defisit berat hadehidrasi (~ 4.5 % kehilangan

berat badan) telah terbukti mempunyai kesan kétheadap prestasi ketahanan larian



berpanjangan dalam keadaan panas. Walau bagaiomantghap dehidrasi tidak
menjejaskan prestasi ketahanan larian berpanjadgéam keadaan sejuk. Kajian
Keempat memberi perhatian kepada persoalan sankspaesi Heat Shock Protein

(HSP) melalui suplemen glutamin bermanfaat dalaemgimbangi kesan berbahaya
hipohidrasi terhadap prestasi senaman. Kajiansalanjutnya menyiasat samada
pengambilan alanyl-glutamin ofset penurunan kepekaglutamin dalam plasma
disebabkan oleh senaman berpanjangan. Kajianenumjukkan pengambilan alanyl-
glutamin memberikan perlindungan dan meningkatk&@P H?2 plasma. Tambahan
pula, pengambilan alanyl-glutamin dikaitkan dalamnipgkatan tempoh keletihan
dalam keadaan panas dan hipohidrasi. Kesimpulareges ini menunjukkan bahawa
hipohidrasi (~ 3 % berat badan) membebankan sdisanbbgi sistem peredaran darah
dan sistem penyejukan semasa senaman berpanjaalzan keadaan panas. Walau
bagaimanapun, pengambilan alanyl-glutamin membegtindungan dan meningkatkan

ekspresi HSP 72 plasma yamgningkatkan toleransi termal dalam keadaan panas.

Vi
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