
at rest. This same increase is found 
in the blood.

2. The rapid increase in the acidity of the 
muscle causes a gradual limitation of 
its capacity for work which finally 
prevents the muscle from further con­
traction.

3. It is probable that the interference 
with the conduction of the nerve im­
pulse in absolute fatigue is located at 
the threshold of the muscle fibers, 
and is probably due to a resistance or 
region of décrémentai conduction.

4. The ability of the muscle to perform 
additional work after absolute fatigue 
depends upon the removal of the free 
acid substances of fatigue from the 
muscle by oxidation, restoration to its 
precursor, or removal -to other parts 
of the body by the circulation.

5. The removal of the acid -fatiguing sub­
stances is apparently greatly hastened 
by the application of radiant heat, 
massage, and galvanism, after which 
the muscle is able to do more work 
than during the initial effort.

6. In the experiments conducted :
The recovery from localized ab­
solute fatigue after two minutes’ 
massage as compared with rest 
for the same period, showed an 
increase of 1% in the amount 
of work that could be performed. 
With five minutes’ massage, the 
muscle was able to perform 
18.9% more work than when the 
muscle rested for the same length 
of time.
With ten minutes’ rest, the muscle 
performed 82.2% of its initial ef­
fort.
Radiant heat enabled the muscle 
to do 101.3% or 19.1% more 
than rest.
Massage enabled the muscle to 
do 108% or 25.8% more than 
rest.
Galvanism enabled the muscle to 
do 110.3% or 28.1% more than 
rest.

2. Howell, Text Book of Physiology, Seventh 
Edition, pp. 1059, 1918.

3. Hill, A. V., “Scientific Study of Athletics,” 
Scientific American, pp. 224-5, Apr., 1926.

4. Hill, A. V., Muscular Activity, Williams 
and Wilkins, 1926.

5. Evans, C. Lovatt, Recent Advances in 
Physiology, Macmillan Co. of Canada, pp. 
364, 1926.

6. Himwich, Harold E., and Barr, David P., . 
“Studies in the Physiology of Muscular 
Exercise,” Jl. Biol. Chem., LVII, 363-378, 
Sept., 1923.

7. Hill, Long, and Lupton, “Lactic Acid in 
Muscle,” Proceedings of the Physiological 
Society, Mar. 17, 1923, Jl. Physiol, June 8, 
1923.

8. Anrep and Cannan, Jl. Physiol., 58: 244, 
1923.

9. Long, Jl. Physiol, 58: 455, 1924.
10. Hill and Lupton, Q. J. Med., 16: 135, 1923.
11. McKenzie, Exercise in Education and 

Medicine, W. B. Saunders Co., Third Edi­
tion, p. 601, 1923.

12. Lee and VanBuskirk, “Examination of Cer­
tain Proposed Tests for Fatigue,” Am. Jl. 
Physiol., Vol. 63, p. 185, Tan., 1923.

13. Bayliss, W. M., Principles of General 
Physiology, Longmans, Green & Co., Fourth 
Edition, pp. 882, 1924.

14. Stiles, Percy G., “The All or None Prin­
ciple,” A. P.E. R„ Vol. 28, 9: 409-12, Nov.,
1923.

15. Bainbridge, F. A., The Physiology of Mus­
cular Exercise, Longmans, Green Co., p. 
206, 1919.

16. Cobb, Stanley, and Forbes, Alexander, 
“Electro-myographic Studies of Muscular 
Fatigue in Man,” Am. Jl. Physiol, 65 : 
234-51, July, 1923.

17. McKeen, Cattell, and Stiles, Percy G., “The 
Place of Fatigue in Striated Muscle. Evi­
dence for Failure of Excitation Apart 
from Contraction,” Am. Jl. Physiol., 69: 
645-53, Aug., 1924.

18. Lee, F. S., and Aronovitch, B., “On 
Weichardt’s Supposed ‘Fatigue Toxin,’ ” 
Am. Jl. Physiol., 69 : 92-100, June, 1924.

19. Lee, F. S., “Additional Data Concerning 
Weichardt’s Supposed ‘Fatigue Toxin,’ ” 
Am. Jl. Physiol., 69:101-6, June, 1924.

20. Mosso, Fatigue, pp. 83-8, 1904.
21. Hill, A. V., “The Physiological Basis of 

Athletic Records,” Address before the 
British Association, 1925.

22. Broun, G. O., “Blood Destruction during 
Exercise,” Jl. of Exper. Med.: Vol. 
XXXVI, No. 5, p. 500, Nov. 1, 1922: Vol. 
XXXVII, No. 1, p. 130, Jan. 1, 1923; Vol. 
XXXVII, No. 2, p. 206, Feb. 1, 1923.

23. Fishbein, Morris, “Physical Therapy,” Jl. 
A. M. A., 85: 1030-1032, Oct. 3, 1925. (Be­
fore American Electro-Therapeutic Assn.)

24. Kovacs, Richard, “Physiotherapy in Ortho­
pedics,” Jl. A. M. A., 83 : 99-103, July 12,
1924.

25. Cajori, Crouter, and Pemberton, “The Ef­
fect of Therapeutic Application of Exter-

(a)

(b)

(c)

BIBLIOGRAPHY.

1. Spæth, R. A., “Problems of Fatigue,” Jl. 
Indust. Hygiene, Vol. I, pp. 22 and 45, May, 
1919.

10

7 ■■

;S

1ÇW

ns
S-vÆ-311

:

I

-


