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blem of secretion as far as we may. Supply a liver cell with
blood, and it makes bile ; supply a cell of thestomach’s glands
with blood, and 1t makes or ‘“secretes ™ gastric juice, The
‘¢ properties of protoplasm ” is a phrase that means much or
litile, according as we are wise or heedless of life's acts and
wonders, He who is heedless will be apt to say there is no
mystery after all ; he will urgo that living protoplasm, beeause
it lives, discharges these functions, and that there is an end of
the matter. But he who is wise will not rest here. He will
seck to know tehy one bit of protoplasm makes bile, and why
another makes saliva. He will regard with wonder the fart
that all forms of protoplasm appear essentially similar to all
scientific tests, He will look lelow thue surface, and sce in
the adaptatious of this one substance to many amdl varied ends,
another proof of the great contention of modern science—that,
after ali, the evolution of life's ways and works is as discernible
in a study of *“secretion,’’ and *‘cells,” as in the growth of the
complex animal from the simple ege, or of the Hower and its
varety from the primitive germ that precedes fraition.

THE BLOOD.

When the voico of ancient authority declarcd the bloud of
the body to be its ¢ life,”” the statement was one which the ex.
perience of everyday life seemed fully to support. The phy.
siologist of to.day will not quarrel seriously with the ancient
rendering. He kuows the impossibility of defining this mystic
“life" of ours, which appears now as diversity in unit{, antl
then as unity amidst variety of the most complex kind., He
also kitows that many other parts or components of the body
might with equal justice be named the ¢ life”’ —at least, in the
sense in which the blood has Leen so termed. The top of the
spinal cord (or medulla oblungata, as this part of the nervous
axis Lias heen named) might, perhaps, with greater force than
the blord, be named the **life,” sinee we ean lose a pint or two
of blood and recover parfectly from the depletion, while a prick
witha pin in the m dulla would ¢ use instant death, Similar-
1y, the heart might quite approprniateiy be named the ** life,’.
in the sense of the absolute necessity of its action for the cou.
tinuance of the cirenlation.  The ** breath,” also, is the “life”
in a very plain and unnustakealle sense, since intetference
with the breathing fuuction means primanly death to the blool
itself. But when we cousider that the blood.flow is incessant,
that it travels to all parts of the body, and that its failure
means deprivation of food to the tissues, as well as the waunt of
hieat-production, we can readily enough find ample justification
for the words of ancient wisdom with which we open this

aper.

What isblood ! Au important question this, and one which
may he answered in at least thre ways—tirstly, physically ;
sccondly, chemically ; and thardly, microscopically.  Let us,
firstly, endeavour to ascertun the plysical characters of blood,
or those which blood exlubits when regarded merely as a par-
ticular kind of flud. To the naked eye, blood appears of a
bright red colour «s it flows in the artenes—that iy, when it is
pure 3 whilst it is of a purple colour when, in an impure state,
1t circulates through the veins. Microscopically, as we shall
preseutly see, blood is not really red in hue, but owes its
colour to the numerous red bodies (or corpuscles) which float
in it. Blood is feebly alkaline in its reaction, and this atkaline
chara ter decreases from the time of the removal of the blood
from the bady, and uitil 1t clots or *coagulates.”

When diawn from the body, blood ¢ clots.” From two to
five or six minutes saffice for this actien. At first, the blood
appears as a red jelly ; but ultimately, the clot siuks to the
bottom of the vessel, leaviug a straw-coloured liqud above,
Blood thus practically anadyses itselt before our eyes, into «
solid part, the clot, and a liquid part, the scrum or plasma.
‘The clot conststs of the corpuscles or glakules of the blood unost
of them red, hence the character of the clot) entangled in o
substance ealled fibrin.  The liquid, or plasina, is the norml
liquid or thud part of the blood 1tse . “Thas fluid, the micro.
scope shows us, is as clear as water, and owes its apparently
1ed colour, as already remarked, to the red globules that float
mat. It isowing o a few of these md corpuseles rematming
supended in the plasina, that the liquid part of the blood m
the ¢ ¢clot™ sees to be straw.colonred  If we whip up or switch
the bload with a bundle of twiws, just after 1t hay been shed,
no clotting tikes I')Inc(-. In such a case, we whip out from the
blood the ibrig which entangles the red corpuscies, and which
adheres 11 s rings or shreds to the twigs.

- The chemival compositon of the blood may be very shortly
dealt with, A fluid which is supplied to every part of the

[May, 188,

e ——

bady, and from which each organ or tissue derives the materials
wherewith to renovate and repair its substance, might reason.
ably enough e expected to present us with a fluid epitome of
the cutire frame. ~And so, in ‘trath, do we find blood to ex.
hilnt a composition of wilde and gencralised character. Wa
discover, for instanee, that blood contains about 734 parts of
water per 1,000; it is ric! in «wlbumen ; it contoins fatly
mutlers ; it has a complex list of miterals, such as common
salt, chloride of potass, phosphates of lime and maguesium,
carbonate of sodium, ete., and it shows on analysis, colouring
matter, gases, and a number of substances derived from the
waste of the body, Another fashiou of showing the chemical
composition of blood, brings out its elsmentary constitution as
follows : Carbon, 579 ; hydrogen, 7°1; nitroges, 17°4; oxy.
gen, 19:2; ashes, 4°4, From such an eetimate, we see that
blood coutains material adapted for supplying all the tissues
of the body 11 the reparative work which is incessautly being
pei formed.

Under the microscope, a thin film of human blood is seen to
consist of a clear liyuid—the plasma—in which float two kinds
of bodies. These are the red and white corpuscles or **globulss,”
as thoy are often popularly named. The blood derives its red
colour from the imweuse number of corpuscles which float in
its hquid  The whitu globules aro less numerous; about one
white corpuscle existing to 400 or 500 red ones. The micro-
scope enables us to see in between the globules, and thus to
percerve the clear hquid, To the naked eyz, conversely, the
blood appenrs uniformly red, because the globules are so numer-
ous, and becanss we cannot perceiverhe liquid in which they
float. Each red corpuscle of man theasures in breadth about
}-320001 of an inch, and in thickness about 1.10,000th of an
inch. In shapo it is biconcave, or hollowed on either sids,
and is coloured red by a substance called hcmoglodin. It is
tins substance which is affected by the oxygen we breathe into
the blood, and by the carbonic acid gas the body and tissues at
large excreto into the blood. The wwhkile corpuscles of man's
blood measure in diameter, each, about the 1-2500th of an
inch,  Each contams a central particle, the nuclews. 1t ap-
pears to be this nucleus which, when liberated from the outer
part of the white corpuscle aud coloured red, becomes a red eor-
puscle.  The red corpuscles of the blood are thus derived from
the white ones.

The white corpuscles of the blood aro known to possess the
carious property of exhibiting movements similar to those seen
in the amcba-avimalcule, These corpuscles (like the ameba)
e also absorb particles of solid matter, as the animalcule in
question takes its food, The white corpuscle is, thercfore, a
puticle of livinyg protoplasm, posscssing a vitality indeprndent,
M a measure at leaat, of that seen in the body of which it forms
part. It iy, indeed, & curions fact to ponder over, that relling
about in our veins and arteries ; now worming through the
walls of blood-vessels into our tissues, and now countracting and
expandmg their substance, are myriads of minute living specks
which, although, part aud parcel of our composition, are
closl-:ly related in structure and hfe to the animalcules of the
pool.

Miscellanows Ioics.

Ar A MeeTING oF TiE Puvysicat. SocigTy Berlin, Dr.
Komg reported ou two optico-physiological researches, which
he had carried out in consequence of his optical srudies
with the leucoscope. In the first he has, with the aid
of a special apparatus, examined a number of colour blind
yersous as to the position ju the spectrum of their so
calied ““ nentral  point.  According to the Youug-Helmholtz
theory, it is known, there are three primary colours (red,
green, and violet), cach of which produces its speciul colour
sengation, while all combined give the impression of white,
The sons:bality for the three primary colours is so distributed
over the spectrum that their curves in great part coincide on
the abscisia of wave lengths, and therelore mixed colonr sen-
sations oceur everywhere, while the maxima of the separate
curves occur at the places of brightest red, greep, and violet
respectively.  Tu the case of the colour blind one curve is
wanting, and the two remaining ones have therefore a point of
section where their ordinates are the same. Hence the eye
must at this part llave the impression of white or grey, For
finding this neutral point in the spectrum, an apparatus serv-
ed, iu which the telescope of a spectroscope was so arranged
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