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FACTS AND FANCIES ABOUT ALCOHOL AND MUSCULAR. EFFORT 
By A. HOULDERSHAW, F. C. S. 
(Queen’s Prizeman in Physiology.) 

The idea that alcoholic liquors give 
strength and that they are essential to 
some forms of muscular labor is so 

prevalent that it is a most difficult task 
to convince people that these so-called 
strong drinks actually weaken, rather 
than strengthen, the body. Because beer 
and stout are supposed to be made from 
malt and hops, these beverages are 
looked upon by many as a kind of 
malt extract, in the same way as beef 
tea is regarded as an extract of beef. 
The brewer, however, is so careful to 
remove the food materials from the 
liquids he brews that it is just as fool- 
ish to take beer and stout for nourish- 
ment as to run off a long stretch of 
canal to catch a very small trout. The 
muscles of the body, the work they per- 
form, and the effects of alcohol thereon 
will be carefully considered. 
Muscles 

There are more than 500 muscles in 
the human body. They vary greatly in 
size and shape. Those that move the 
arm and leg are large and long, while 
some, connected with the eye and ears, 
are almost too small to be seen. Mus- 
cles are usually divided into two classes: 
(a) voluntary muscles, which are un- 
der the control of the will and work 
only in obedience to command, (b) 
Involuntary muscles, which are not un- 
der the control of the will, and always 
seem to be on duty. These latter are 

~^pnected with the vital organs and 
>ther internal parts. Muscles enable us 

to work, help the food to digest, are 

largely concerned in breathing and the 
working of the heart. They make the 
body shapely and keep the bones in their 
places. Muscles are connected with 
bones by means of white shining cords 
called tendons, which enable them to 
move the bones to which they are at- 
tached. They are highly elastic, and 
are able to draw up, or contract, as in 
lifting a weight, and then to relax, or 

go back to their former shapes. This 
property of muscle is the power by 
which it moves the body. 

As the muscles are responsible for 
every movement of the body, they re- 

quire to be well nourished. For this 
purpose a large number of blood vessels 
are found in the membranes which run 
between the bundles and separate fibres. 
The distribution of the nerves, which 
control their action, is effected in a 
similar way. 

As the bundles of hbres are bound to- 
gether to form muscles, so the fibres are 
united to form bundles. The fibres of 
voluntary muscles are 'like tiny threads, 
a little more than an inch in length. It 
would take 500 of them placed side by 
side to cover a square inch. They are 

arranged lengthwise and have a striped 
appearance. With the exception of the 
muscle fibres of the heart, which are 
unlike all others, the involuntary mus- 
cle fibres are not striped, but consist of 
spindle shaped cells containing a nucleus 
and are attached to each other at the 
edges. They are seldom more than 
l-500th part of an inch in length, and 
are exceedingly narrow. Each fibre, 
like each muscle, .has the power of con- 

tracting and relaxing. 
~~ 

er of Muscle 
ascertain the power of muscle, 

many ingenious instruments have been 
devised. The dynamometer exists in a 

great variety of forms. A familiar de- 
sign is the one by Salter, which con- 

sists of a dial and strong spring con- 
nected with a handle. The method us- 
ually adopted is to pull the handle with 
the right and afterwards with the left 
hand, the muscular strength being re- 
corded on the dial. When the person 
has become quite used to the machine, 
he is tested several times, and the av- 
erage strength is carefully noted. Ex- 
perimenting with this instrument, Pro- 
fessor Krapelin found that, after a 
short time had elapsed, small quantities 
of alcohol weakened muscular power 
and activity. 

A more perfect form of apparatus for 
examining the work and fatigue of 
muscle is called the ergograph. In this 
case the forearm is bound by means of 
leather straps connected with an iron 
framework, in which the arm rests. To 
firmly fix the hand the index and ring 
fingers are placed in brass tubes about 
four inches long, while the middle 
finger remains free. To the free finger 
a piece of tape is fastened, the tape be- 
ing connected with a cord which passes 
over a pulley, a weight being tied to the 
end of the cord. The weight may be 
replaced by lighter or heavier ones as 
occasion requires. 

A revolving drum made of brass is 
covered with glazed paper, blackened 
with soot from a gas flame, and fixed 
into the apparatus in a horizontal posi- 
tion. It is made to revolve either by 
clockwork or electricity, fast or slow as 
is desired. To the cord, united by the 
tape to the middle finger, is fastened a 
quill, the pointed end of which is al- 
lowed to rest upon the blackened drum 
in such a way that, as the drum revolves 
a white mark will be made. When the 
finger is flexed the weight is, of course, 
pulled upwards, and the quill makes a 
corresponding mark on the drum, indi- 
cating the height to which the weight 
has been lifted. As the finger is ex- 
tended again a mark is made in the op- 
posite direction. The finger is usually 
moved to the beating of a metronome, 
and in this way the number and power 
of the movements are recorded upon the 
revolving drum. 

Fatigue comes on gradually as the 
operator continues, which is seen by the 
shortening of the strokes, and finally in 
his inability to lift the weight at all. 
It is frequently found that, after the 
consumption of alcoholic liquors, the 
strokes, after a brief spurt, become 
shorter and less regular. The power to 
command and control the contractions 
of the muscles is reduced and fatigue 
hastened. Professor Destree, of Bel- 
gium, experimenting upon himself, found 
that in six tests he was able to lift 
nearly seventeen pounds. After fatigue 
came on he was only able in the same 
number of tests to lift nine pounds, 
while, following a rest of thirty minutes 
after he had partaken of wine, he could 
only raise three and one-half pounds. 
Muscle Waves 

Another method of estimating the 
strength of muscle is by means of a re- 

cording drum placed in an upright po- 
sition. The muscle of some animal, to 
which the nerve is attached, is placed 
upon a stand and connected with the 
revolving cylinder by means of a quill, 
the pointed end of which rests against 
the drum. When the muscle is stimu- 
lated it contracts, becomes shorter and 
thicker, and the point of the quill marks 

1 the blackened drum. From the record 

thus made it is seen that all parts of 
the muscle do not move at the same 

time, but that the contraction travels 
along in the form of a wave. The 
height to which the wave ascends indi- 
cates the muscular power exerted. By 
pouring a little spirit upon the muscle 
and stimulating as before, it is seen that 
the wave does not reach the same 

height. If a tuning fork, vibrating at 
the rate of 100 times a second, is con- 
nected with the drum by means of an- 

other pointed quill, each mark will in- 
dicate one hundredth part of a second, 
and in this way the time taken for the 
contraction may also be measured. 

Using two similar muscles, one of 
which had been soaked in alcohol and 
water and the other in water and each 
loaded with equal weights, Dr. Rich- 
ardson found that the one to which 
alcohol was administered did not re- 

spond to the stimulus as well as the 
other. The contraction of the alcoholic 
muscle was not nearly so great and the 
weight was not raised to the same ex- 
tent. This experiment was frequently 
repeated, and in a variety of ways with 
the same result. 
Alcohol and Muscle Fibres 

Examined under the microscope, the 
healthy muscular fibres and those af- 
fected by alcohol are seen to contrast in 
a very striking manner. In the healthy 
fibres, the regular striations may be 
seen, but in those acted upon by alcohol 
they are not so pronounced and the 
fibers appear flabby. The cause of this 
is the presence of a number of fat glob- 
ules, which seriously interfere with the 
functions of the fibres. Because of the 
deleterious effect of alcohol upon the 
fibres, the weakening of the muscle be- 
comes apparent. 

Professor Hodge, of Clark University, 
in his work entitled “Physiological As- 
pects of the Liquor Problem,” gives the 
results of many experiments he has 
made upon animal life with alcohol. 
One of the most interesting of these 
concerned four carefully selected pup- 
pies, which were trained to recover a 
ball thrown across the floor of a gym- 
nasium. Two of the dogs had alcohol 
in dietetic doses mixed with their food, 
while the others were fed in the normal 
way. The experiment consisted of 
throwing the ball a distance of 100 feet 
as fast as it could be recovered, a rec- 
ords being kept of the dogs that brought 
back the ball. The ball was thrown 
100 times each day for fourteen suc- 
cessive days, and out of 1,400 exercises 
it was found that the abstaining dogs 
secured it 922 times, and the moderate 
users of alcohol only 478 times. The 
normal dogs in this test showed the 
great strength and power of endurance. 

Elihu Burritt was, in many ways, a 
remarkable man. Possessed of strength 
and endurance far above the average, it 
was his custom to work long hours in 
the smithy. In addition to his physical 
labors, which sometimes extended to 
fourteen hours per day, he found time 
to acquire the use of eighteen languages 
and became acquainted with manv oth- 
ers. In later life he was an author and 
lecturer of no mean ability, and often 
took tremendous walks to fulfill his ap- 
pointments in the latter capacity. He 
abstained from alcohol in all its forms 
and considered simple water the best of 
all drinks. 

One of the most popular and success- 

ful admirals the British navy has ever 
known is Lord Charles Beresford. 
As a bold and fearless leader of men 
he has few equals. The inspiration he 
begets in the men who serve under 
him, the ability with which he dis- 
charges his duties, the power of his fine 
example, and the bright, cheery optim- 
ism which is one of his characteristic 
traits, fit him in no small measure for 
the high position to which he has been 
called. 

Of the practice of abstinence from al- 
coholic liquors he has frequently spoken 
and written. In writing to General 
Barron he said: 

“I do not believe that alcohol in any form 
ever has, or ever will do, any good. I am 
now sixty years old, and since I have entirely 
given up wine, spirits and beer I find I can do 
as much work or more, physically and men- 
tally, than I could do when I was thirty. I 
am always, well, always cheery, laugh at the 
downs of life equally with the ups, and always feel fit and in condition. If only some of the 
young men would try going without liquor for 
three months I do not believe they would think 
liquor at all necessary again. Get some of 
your splendid young men to try it and report 
proceedings after three months.’’ 

The making of bricks is one of our 
oldest industries. It was engaged in by 
the ancient Egyptians, Romans and 
Greeks. It is a most laborious employ- 
ment, needing great strength of muscle 
and power to resist fatigue. Sir Victor 
Horsley relates that, in connection with 
one firm, 23,000,000 bricks were made in 
one year. Careful observations were 
made as to the relative value of the ab- 
stainers and non-abstainers employed, 
which revealed the following facts: 
The abstainers averaged 795,000 per 
man, against an average of 760,269 by 
the drinking men. Taking the highest 
number produced by a man on each 
side, the abstainers totalled 890,000, and 
the best worker amongst the drinkers 
880,000, leaving a margin in favor of 
the teetotaller of 10,000. The lowest 
number made by an abstainer was 746,- 
000, against 659,000 by a beer drinker. 
Viewed from any standpoint the men 
who refused the beer were most suc- 
cessful. 

That the best and most severe physi- 
cal work can be accomplished without 
the aid of alcoholic liquor is further 
evidenced by the fact that when the 
Great Western Railway Company had 
the gauge altered from broad to narrow, 
men were employed who worked seven- 
teen and eighteen hours per day. It 
was a gigantic undertaking, covering 200 
miles of railway lines, which had to be 
completed within a very limited time. 
Five thousand men were employed for 
the purpose, and the huge task was ac- 

complished in thirty-one hours. Not a 

drop of alcohol was allowed, but men 
were set apart to provide the workers 
with oatmeal and water, which was 
their only drink. 

Selecting men of about the same age 
and similar in constitution, Dr. Parkes 
found that, when divided into two gangs 
and pitted against each other in mow- 

ing, the gang which abstained from 
drink could always outstrip the other. 
To make the experiment as complete as 

possible, the gangs were transposed 
from day to day, and invariably re- 
sulted in the abstainers producing the 
best results. 

Few of the difficulties Lord Wolseley 
has had to face during his eventful his- 
tory have equalled the task he was 
called upon to perform in the Red 


