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ABSTRACT 

The changes in serum proteins caused by physical exercise (lo-km run) were examined using 
two-dimensional electrophoresls under non-denaturing conditions. Two specific proteins were 
found to increase remarkably in amount. Both proteins had a slightly higher molecular mass than 
albumin, which suggests that they are albumin-bound with large amounts of sugars or lipids. 
However, these proteins were not adsorbed on an anti-albumin affinity column, and they were not 
stained by either periodic acid-Schiff base or Sudan Black. The molecular mass was determined 
to be 25 000 by sodium dodecyl sulphate polyacrylamide gel electrophoresis. The changes of the 
specific proteins in competitors in a triathlon race were also examined. 

INTRODUCTION 

Exercise is thought to be an essential factor in human health and physical 
fitness. However, the reasons for this, and the relationship between exercise 
and other factors (such as nutrition and rest), are not yet fully understood. In 
order to answer these questions, many biological and morphological changes 
under various physical conditions have been extensively investigated [l-5]. 
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lysed against distilled water, lyophilized and analysed by SDS-PAGE in the 
presence of 2-mercaptoethanol. The results indicated that the specific proteins 
formed a single band at a position corresponding to a molecular mass of ca. 
25000 (Fig. 4). 

The changes of the specific proteins in a triathlon race (3-km swim, MO-km 
bicycle ride and 42.195km marathon run) were examined. Serum samples ob- 
tained one day before, and 5 min and one day after the race were subjected to 
two-dimensional electrophoresis. Fig. 5 shows the time-courses of the specific 
proteins in two triathlon participants. In both cases, the specific proteins, es- 
pecially the ~15.1 species, increased remarkably just after the race and re- 
turned to their former level after one day. 

DISCUSSION 

In order to define the relationship between human health and exercise, the 
biological and morphological changes brought about by various types of phys- 
ical exercise have been extensively investigated [l-5]. However, few studies 
have been performed on the changes in protein because of the insufficient res- 
olution of the analytical technique available. As shown in Figs. 1,2 and 5, two- 
dimensional electrophoresis could clearly detect the specific proteins in serum 
after the lo-km run and the triathlon race. As this technique does not employ 
denaturing agents such as SDS or urea during the electrophoresis, it is possible 
to determine both the pl and the molecular mass of the proteins under native 
conditions. Further, determination of the molecular mass of the stained pro- 
teins under denaturing conditions is also possible using SDS-PAGE. 

The electrophoretic shape of the specific proteins detected after the run was 
unique, and it was suspected that these proteins were albumin-bound with 
other molecules such as sugars of lipids. However, these proteins could not be 
stained with either PAS or Sudan Black. In addition, they were not adsorbed 
on an anti-albumin affinity column. The molecular mass was estimated to be 
ca. 25 000 by SDS-PAGE. These observations clearly indicate that the specific 
proteins were not albumin-bound with a substantial amount of sugars or lipids. 

It is well known that the serum concentrations of myoglobin and creatine 
kinase increase markedly after exercise [17]. Therefore, we examined their 
location on the two-dimensional electrophoretic gel by immunochemical stain- 
ing, as described previously [ 131. Results confirmed that these specific pro- 
teins were neither myoglobin nor creatine kinase. 

The function and the role of these specific proteins are still unclear. How- 
ever, their increase was observed in all cases examined after exercise, and they 
could not be detected in non-athletic students (data not shown). Therefore, 
we suggest that these proteins have a close relationship with exercise, and their 



quantification may prove useful in estimating health or the amount of exercise. 
Further investigations are under way in our laboratory. 
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