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AcTivE EXERCISE.

The effect of exercise appears to be to cause a distinet fall
in the * worth ” of the corpuscle, or a loss of heemoglobin. hd w
To determine further the effect of exercize an examination —_
of a continuous record of daily morning and evening obser-
vation of the blood of a healthy subject, extending over a
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Chart 1, taken from a continuous chart of observations on another
subject is a typical example of the normal daily variations.

Eeﬂod of three and a-half months, gave the following results.
he average daily fall in the worth of the corpuscle on sixty-
five days on which no exercise was taken amounted to 6.1 per
cent., while the average fall on thirty-five days on which
exercige was taken amounted to 9.1 per cent., showing an in_
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creased fall of 3 cent. on exercige days over no exercise
days. The exercise taken varied in kind and amount, but on
each of the thirty-five days it was considerable. The pri
g‘gee;;,liihen, of exercise appears to be to increase the n

y fall.
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Chart 11 shows the result of observations made on the blood of a
hospital nurse aged 22 for a fortnight, the first half of which she
was on day duty, the second half on mgt]llei.:t duty. (The readings
were taken immediately after rising and before retiring to rest.)
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Chart 111 shows two examples of the result of exercise, the first (= hra.
cycling and horse riding) without sensible eruph'ﬂiun. the second

{z hrs. hard tennis) with profuse perspiration.
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In each case a fall in percentage of heemoglobin took place, with a rise
in percentage volume of corpuscles, and, consequently, a fall in the
“worth " of the corpuscle. Where profuse perspiration occurred the rise
in percentage of corpuscles is considerable, due ]pnrt]y to concentration
of the blood by withdrawal of fluid ; hence the fall in worth in this case,
the exercise being more violent, is greater than in that where no sensible
perspiration took place.

Similarly the average night rise in the worth of the cor-
puscle that suceeeded the dtg fall on exercize days amounted
to 9 3 per cent.; whereas the night rise succeeding the day
fall ot no-exercise days only amounted to 6.1 per cent., a gain
of 3 2 per cent. rise after exercise. Thus the augmented day
fall is followed by an augmented nignt rise, Comparing
these two we find that the average increase in the night rise
after exercise (3.2 per cent.)is in excess of the average ip-
creased fall that immediately follows exercise (3.0 per cent.),
which tends to show that the latter has a secondary effect in
stimulating the formation of heemoglobin.

This position is corroborated by a farther examination of
the record. The morning observations (when the blood is at
its highest point) of the days immediately following exercise
were compared with the morning observations of the exercise
days themselves ; and similarly the morning readings of the
days following no exercise were compared with those of the
previous mornings, with the object of determining whether
the worth of the corpusele was higher on the morning after
exercise than on the morning of the day of exercise itself;
or lower on a morning after a no-exercise day than on the
morning of the no-exercise day itself, with the following
results :

Morning Readings following Exercize Days compared with Morning Readings
of Exercise Days themsefves,  Thirty flve Observations.
Waorth of corpuscle higher on the followicg morning than on previous:
to times, or 28.¢ per ceut ... average increase, 2.8 per cent.
Worth of corpuscle lower oo the following morning than on prévious :
15 times, or 4z.0 per cent. ..., average decrease, 1.8 per cent.

Worth ot corpuscle equal on both occasions :
1o times, or 28,5 per cent.

HMorning Readines follmeing no-Erercise Daye compared with Morning Readings
of no- Erercize Days themselves, ~ Sixty-five Observations.
Worth of corpuscle lower on following morning :
=t times, or 323 per cent ... . average decrease, 2.5 per cent.
Waorth of corpuscle higher on following morning :
z5 times, or 38 4 per cent. ..... average increase, z.1 per cent.
Worth of corpuscle egual on both oceasions ;
1g times, or 28.7 per cent.

Average increase of o.y per cent. following exercise.
s decrease of o.7 per cent. o no exercise.

This was in one way contrary to expectation, for the worth
of the corpuscle read higher on the morning after exercige
days than on the morning of the exercise days only ten times,
whereas it read lower 15 times, being equal ten times in 35
observations. Also the worth of the corpuscle on the morn-
ing fullowing no exercise days read lower than on the pre-
vious morning less frequently (21 times) than it read
higher {zg times), thus tending to show a greater formation
of hsemoglobin as the result of no exercise than of exercise.
But comparing the average amount of increase and decrease
in the two cases, the reverse is seen to be the case. For
the average increase after exercise days (when an increase
took place) amounted to 2.8 per cent., while the average
increase after no-exercise days amounted to only 2.1
per cent.,, a gain of o.7 per cent., in favour of exercise.
And farther, the average decrease after exercise days (when
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a decrease took place) only amounted to 1.8 per cent., while
the decrease after no-exercise days amounted to z 5 per cent.,
a gain once more (in the shape of a lesser fall) in favour of
exercise of 0.7 per cent,

These figures being so small, the aectual amount of gain
may appear trivial, but it must be borne in mind that the
cumulative effect of even s0 small an increment must have a
powerful influaence in maintaining a high average level of the
worth of the corpuscle.

Thus exercise appears to result in a temporary increased
destruction of heemoglobin, but to be followed by a more than
corresponding increased formation; in the health¥ subject;
ita remote effect is to stimulate the preduction of hsemo-

lobin. Possibly this may be the cause of the reserve of

gemoglobin mentioned above as being stored up to provide
against contingencies. That exercise causes a not incon-
giderable temporary drain on the resources of the hmemo-
globin the above figures abundantly demonstrate, and the ad-
vantabie of a slight reserve becomes apparent.

If these conclusions be correct, it follows that durinf a

iod when little or no exercise is taken, the average level of
the worth of the corpuscle must be below that of a period of
the same length during which frequent exercise is taken.
The record was examined on this point with the result that
duaring the month of August, when the subject was taking
frequent hard exercise, the average of the morning readings
of the worth gave the figure 1.076 ; during September, when a
moderate amount of exercise was taken, 1.052; while during
October, when circumstances compelled the subject to lead an
almost absolutely sedentary life, the average amounted to 1.03.

Passive EXERCISE,

That passive exercise in the form of massage causes a rise
in the percentage of corpuscles has been noted by several
observers, among them being Melasgez,? Chéron,? and K. Mit-
chell.* The latter noticed an increase in the number of cor-
puscles, sometimes vexc'ly considerable, after massage, the
maximum being reached one hour after cessation of the pro-
cess, but he failed to find a corresponding increase in hseemo-
globin., The rise in corpuscles he attributes to the dislodge-
ment of large numbers that are sluggishly lingering in the
by-ways of the circulation, and not available for use until dis-
turbed by the massage.

Chart 1v shows in graphic form the result of two ical experiments.
They a%rea with the observations made by Mitchell as regards the cor-
puscles, the volume of which is inereased, the maximum being reached
one hour after l.t%ht'. massage and two hours after heavy massage. Bul a
corresponding rise in the percentage of hmmoglobin was noted, with,
consequently, no change in the worth of the corpusele. This result is
;Jroba.bl? due to a diminufion of the total volume of the blood. fluid pass-
ng out through the capillary wall to supply the place of lymph driven on
by the massage, and not to the passage of stagnant corpuscles into the
active circulation, The diminution was greater after heavy than after
light massage, and Esurslst&d for some hours before the displaced fiuid
found its way back into the general circulation, and restored the blood
to its original volume. In no case was a fall in the worth of the cor-
uscle observed after massage. Moreover, a Ernlﬁn ed course of massage
B:me hour twice a da.fr}un a subject whose blood decimal, or worth, was
normal, had no effect in either raising or lowering it. Before the course
23 hemoglobin
the blood averaged =1.coworth ; after three weeks' massage
£8 corpuscles

109 g8
It rose o —-, and after six weeks' massage it fell to E about which peini
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it remained. The volume of the blood was thus considerably diminished,
and massage, therefore, is a powerful nt in promoting the transuda-
tion of fluid through the capillary walls, but apparently i:a.a no effect in
causing destruction of the hsemoglobin.
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Chart 1v.—Massage: A, He:u.v&mﬂvemants tﬁ: mins. to limbs and body).
B. Light movements (4o mins. to limbs and body).

In this connection it may be noted that Lloyd Jones® in-
clines to the belief that many cases of chlorosis are charac-
terised by an increase in the total volume of the blood, and he
quotes Rubenstein® as holding the same opinion. The effect
of maasag& in reducing this may account to some extent for
the benetit derived by many of these patients from itas use.

ErrecT oF REST.

The next point determined was the effect of rest on the
blood. With this object the blood of a normal subject
(female) was examined night and morning for a considerable
period, daring which she was performing her ordinary avoca-
tion, which entailed a fair amount of exercise, walking and

eling. She was then put to bed, and remained there for

cﬂ};re days, after which she resumed her asual course, b

The general average of the readings is seen to be somewhat
below the normal of 100, This is usually the case in female
subjects. During the first period of ten days the hemoglobin
and corpuscles showed the customary variations of day fall
and night rise, the variation in hsmoglobin being relatively
greater than that of the corpuscle, hence the variation in the
worth of the corpuscle ; the average day fall for the ten days
being 4.45 per cent. During the period of five days’ rest
gimilar variations in hemoglobin and corpuscles took place,
but they are more nearly related to one another, hence the
variation in the worth becomes less than before, the average
fall for the five days being only 1.2 per cent. The factor of
exercise being eliminated, the destruction of heemoglobin that
occurs in the day becomes much less than when the subject
is leading her ordinary life. The period of ten days subse-
guent to rest show a return to the normal condition, the

Chat
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average fall in worth being s5.35 per cent., rather greater than
before. The general average of the rea&inga of hsemoglobin
and corpuscles fell somewhat during the period after rest, but
as the worth remains at about its mean of 1.00 the fall merely
implies a temporary increage in the volume of the blood.
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Chart v summarises the results obtained. It is a portion of the com-
plete chart of the subject in guestion, and embraces ten days
previous to rest, five days in bed, and ten days subsequently.

A forther point of interest lies in the gradual steady
increase in the worth that occurred during rest. Regarding
the muminf observations alone as being the readings taken
when the blood is presumably at its steadiest point, a gradual
rise takes place from o.g99 to 1.0z, when it attained its maxi-
mum and remained there for three d%?'n, iallin%aitrer activity
was resumed to its mean of 1.00. hether this high level
would have been maintained through a prolonged perlod of
rest is doubtful.

To summarise briefly the above facts:

1. There is a normal day fall and night rise in the worth of
the corpuscle, representing a daily destruction and regenera-
tion of heemoglobin,






