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OBJECTIVES : 

1. To evaluate  the  a b i l i t y  of a t l i l e t e s t o  regula te  body temperature 
d e s p i t e  t h e  combined thermal s t r e s s e s  of sustained,  .vigorous exerc i se  (marathon 
running) t h e  high ambient temperature o f a t r o p i c a l  climate, and t o  assess  t h e  
impact of thermoregulation on race  performance, 

2. To c o r r e l a t e  post-race abnormali t ies  of blood counts, serum e lec t ro -  
l y t e s ,  serum enzymes, and t o t a l  body f l u i q  balance with post-race r e c t a l  
temperature, 

INTRODUCTION : Running on l e v e l  s u r f a c e s ' a t  competitive marathon speeds (15-20 
kmlhr) a t h l e t e s  expend approximately 15  k c a l  of energy per  kilogram of body 
weight pe r  hour; during a marathon race  l q s t i n g  th ree  hours, a 60 kilogram 
runner w i l l  expend approximately 2790 kcal .  A s  t h e  mechanical e f f i c i e n c y  of 
running is  only 20-25%, a runner during a marathon generates i n  excess of 2000 
kca l ,  a l a r g e  proportion of which i s  re ta ined a s  heat .  I n  coo l  and moderate 
environments runners a r e  genera l ly  qblk t~ respond adequately t o  t h i s  i n t e r n a l  
heat  stress through.normalHeaCdiss~pation mechanisms, and under these  condi- 
t i o n s  thermoregulatlon is  n o t  thought t o  be a l imi t ing  f a c t o r  of performance. 
However, under thermally s t r e s s f u l  eavironmental condit ions of h igh temperature, 
high humidity, o r  high s o l a r  r ad ia t ion ,  thermoregulation may b e  a c r i t i c a l l y  
l i m i t i n g  f a c t o r ,  Indeed, heat  s t roke  i s  9 w e l l  recognized complication of 
marathon rac ing in  hot environments; and x e c t a l  temperatures i n  excess of 41°c 
have been recorded in apparently heal thy competitive runners a t  t h e  end of t h e  
races  i n  even mildly thermally s t r e g s f u l  conditions. 

The s t ag ing  of a f u l l  42.4 ki lometer  marathon i n  Hua H i n ,  Thailand, i n  
November 1979 afforded an opportunity t o  examine the  a b i l i t y  of runners t o  
r e g u l a t e  t h e i r  body temperatures under t r g p i c a l  environmental condit ions.  

MATERIALS AND METHODS : 

Race organizat ion and course : The 1st Hua Hin marathon, s t a r t e d  a t  0630 
AM on 18 November 1979 i n  t h e  town of Hua Hin, Thailand ( l a t i t u d e  12 36') on 
t h e  Gulf of Siam, The race  route  was a r e l a t i v e l y  f l a t  out  and back road 
through pineapple f i e l d s  with 11 water po in t s  a t  approximately 3 kilometer 
i n t e r v a l s ,  The race  was run with the win4 f o r  t h e  f i r s t  h a l f ,  then i n t o  t h e  
wind t h e  second h a l f .  Two medical vans, each s t a f f e d  with a physician,  cont i -  
nua l ly  p a t r o l l e d  t h e  race  course, 












