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Edinburgh. 

A unique opportunity was recently afforded at the Waverley 
Market, Edinburgh, to observe the effect of severe muscular 
exercise on the blood pressure of a healthy athlete. The observ- 
ations were undertaken at the suggestion of Lieut.-Col. Deane, 
Ij.A.M.C., and were carried out under the guidance of Dr. Gibson. 
The subject of the observations was Tom Burrows, the Champion 
Club-swinger of the World, who had arranged to swing his clubs for 
twelve hours continuously 011 six consecutive days. Tom Burrows 
is 38 years of age, and has been engaged in teaching the use of 
Indian clubs for over twenty years. In 1892 he was champion of 
Australia, and he has frequently given prolonged exhibitions of 
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his powers of endurance. The combined weight of the clubs was 
3 lbs. 

On making an examination of Burrows before he began his 
exhibition, his arterial walls were found to be perfectly healthy, 
with no traces of sclerosis; his heart was slightly hypertrophied, 
the apex being in the fifth interspace, 4? in. from the middle 
line; his maximum systolic pvessure measured only 105 mm. of 
mercury. Ihe observations on blood pressure were made by 
means of the lava Itocci instrument, and also by Erlanger's 
sphygmomanometer. On taking a tracing by means of Erlanger's 
instrument two days before Burrows began his exhibition, the 
maximum systolic pressure (M.S.P.) measured 100, while the 

maximum diastolic pressure (M.D.P.) measured 70, in millimetres 
of mercury. At the end of the day the M.S.P. was 115 and the 
M.D.P. 80, showing a rise of 15 in the systolic and of 10 in the 
diastolic pressures. 

Pleadings were taken daily before and after his twelve hours' 
swing, and on every occasion a rise in blood pressure was found, 
in one ease reaching 15 mm. Hg. 

A point of interest to note is the small difference that existed 
between the maximum systolic and the maximum diastolic 
pressures. 

The following table shows the rise on each day, the results on 
the last day being unusually high, due either to excitement or to 
the fact of his having had an X-ray photograph taken. 

Fit;. 1.?Before beginning his twelve hours' swing, first day. M.S.P. = 105. Fio. 1.?Before beginning his twelve hours' swing, first clay. M.S.P. =105. 

Fig. 2.?After swinging for twelve hours, first day. M.S.P. = 103. Fig. 2.?After swinging for twelve hours, first day. M.S.P. = 103. 
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Table I.?Showing Morning and Evening Differences in Maximum 
Systolic Pressure. 

Mom in" 

1st day 
2nd ? 
3rd 

? 

4th 
,, 

5tli 
,, 

6th ,, 

105 m 
100 
107 
100 
105 
120 

n. Hf 

Evening. Difference. 

109 mm. 
115 
115 
105 
115 
125 

H 4 + 
15 + 
8 + 
5 + 

10 + 
5 + 

From this table it will be seen that every morning the pressure had returned to a normal of from 100 to 107 mm. Hg, and that 
every evening it had risen to a greater or less extent. The rise 
in pressure did not last long, for on the last day the pressure had fallen to 100 an hour after the completion of his task. 

An interesting fact is the small effect this prolonged exertion had on the heart and pulse. The latter never varied at all, but 

Fig. 3.?Before swinging, fourth day. M.S.P. = 100 ; M.D.P. =85. 
Fig. 3.?Before swinging, fourth day. M.S.P. =100 ; M.D.P. = 85. 

Fif;. 4.?After swinging fur twelve hours, fourth day. M.S.P. = 105 
M.D.P. = 92 

Fin. 4.?After swinging for twelve hours, fourth day. M.S.P. = 105 
M.D. P. = 92 

13 
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was 84 both before and after the performance. The irregularities 
seen in the blood pressure tracing taken at the end of the per- 
formance were due to movements on the part of Burrows, and not 
to any irregularity of the heart's action. 

Burrows' heart was measured both by careful percussion and 
also by X-ray photographs, kindly taken by Dr. Spence at the 
lioyal Infirmary, before and after the last day's performance, 
when 110 perceptible change in size was detected. 

Though the effect on the circulation was so slight, yet analysis 
of the urine showed the presence of albumin in that passed during 
and after the performance, while in the morning urine none was 
found. 

Table IT.?Analysis of Urine of One Day. 

Before performance 
During ,, 

After ,, 

Total in 24 liours 

Amount. 

13 oz. 
11 .. 

49 oz. 

Urea. 

18 grs. per oz. 
11-5 ? 

15 

725 ?crs. 

Albumin. 

Absent. 
Trace. 

Ill striking contrast to the foregoing facts regarding blood 
pressure were the results obtained in two of the players in the 
International Rugby Football Match lately played between Scot- 
land and Ireland. 

Headings were taken by means of the Eiva Eocci sphygmo- 
manometer just before starting the match, and again immediately 
at the close. 

In this case a marked fall in blood pressure was observed in 
both cases, one falling from 135 mm. Hg to 110 mm. Hg, the 
other from 145 mm. Hg to 120 mm. Hg, a fall in each of 25 mm. 
Hg of systolic pressure. 

The general result of these observations goes to show that 
long-continued exercise of a more or less gentle character has a 
tendency to raise the blood pressure, while violent exercise, though 
perhaps causing a primary rise in pressure, yet is followed later 
by a marked fall. 

The slight effect that such a severe test had on Burrows must 
have been due to his perfect state of training, for in an imper- 
fectly trained person a fall in blood pressure would certainly 
result. The results obtained in the players in the International 
Eugby Match seem to point to the fact that the strain was too 
great a tax on them. It is a matter of conjecture, however, 
whether a man could ever become sufficiently trained so that a 
violent strain, such as a first-class Eugby football match, would 
cause a rise instead of a fall in blood pressure. 


