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PHYSIOLOGY OF THE CIRCULATORY SYSTEM., :
HIE blood consists of two elements, fluid and sbiid : the fluid part i dlled
plasma ; the solid part takes the form of Iittle bodies called corpuscles
which are suspended in the plasma. These corpuscies are of {wo- %kinds,
red and white, the red being about five hundred times as numerous as the
white, ‘The amount of bhlood cccupied in a cubic space, the sides of which
measure % inch in length, contains about 5,000,000 red and ahout 10,000
white blood corpuscles. The latter are more subject to variations in number
in heaith; only 3,000 may be found in the above cubic area and vet the blood -
be quite healthy. The red blood corpuscles are about 33'5s inch in diameter;
they give the colour to blood. The white blood corpuscl:s are somewhat
larger than the red, and are of different kinds. - The amount of blood in the
body has been taken as approximately 7% of the weight of the individual,
but according to recent investigations the amount is said to be about 3 of
the body weight. ’
When blood is shed, it coagulates, the resulfing constituents being
blood clot and blood serwsn. 1 the clotis examined under a microscope if
is seen 1o comnsist of a dense network of a stringy’ substance, called fibrin,
entangling the blood corpuscles.

lasma = § bload-serum
Blood “{p SR Y fbrin.... . o

g = bluod clor,
COrPUSClAS.ct i :

The blood has three very impoertant fanctions to perform—(1) to bring
nourishinent to the tissues in all parts of the body, (2) to remove waste pro-
ducts from the tissues, and (3) to defend the body from injurious foreign
substances and microbes. Water and food materials enter the blood from the
gastro-intestinal tract; and oxygen, which is alsc necessary for the life of
the tissues, enters from the lungs, Carbonic acid is removed from the blood
by the lungs and other waste producis chiefly by the kidneys and sweat
glands. The colouring matter (hemoglobin) of the red blood corpuscles
carries the oxygen and readily gives it up to the tissues; the plasma contains
the earbonic acid in solution.  One of the chief functions of the white blood
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es is to defend the body, one variety of these corpuscles having

the special name of phagocyies from their pronensity to swallow

s and ather foreizn bodies,  In arder that

to all parts of the body and protective forces carried expeditionsly
ever part of the body is attacked and in order that waste products
promptly removed from the tissues to the excretory organs, the blood
ireulate.

CIRCULATION of the biood is meant the flow of blood through blood
to all parts of the body and its return therefrom. The heart maintains

the towy, acting like a pump and discharging blood intermitiently-—~ahout 75
times per minuta. The circulatory apy

; haocidae 1 1. L
udes besides the heart,

arterit, capillarics and veins {comprising the blood vascular system) and
lyiirphitic vessals, lymphatic glands, and lymph spaces {comprising the lymph
vascular system),  An artery is a vessel which carries blood from the heart ;
a vels, one which carries blood to the heart: an artery does not necessarily
carry bright red arterial blood—the pulmonary artery, for instance, contains

r]_n, ?_‘L.'_ IR

Course of the Circulation,—After birth there is no direct communication
between the left and vight sides of the heart: ths right side contains impure
dark venous blood: the left, pure bright red arterial blood., The VEnous
blood is brought to the right auricle by two large veins, ome vein bringing
blocd from the velns of the head and upper limbs, the other bringing blood
from the veins of the ebdomen and lower Humbs, . From the right auricle the
blood enters the right ventricte and frem thers is driven through the pulmonary
artery to the huags to be purificd (give un carlonic acid and take up oxygen).
The purified blood is brought from the lungs through the pulmonary veine o

the left suricle of the heart, From the left auricle it enters the left ventricle
and thence the aorta and other jarge arteries of the body.  TFrom the large
arteries the hiood is carried through smaller and smaller arteries, the smallast
arteries being called arterioles, Hil it reaches the smallest of all the blood
vessels, the capillaries, Tt is hare, in the capillaries, that the interchangs of
roaterial between the blood and tissues takes piace, In the arteries the flow

of bleod was intermittent: between Lhe custle arterles and the capillaries

)
owing o the very high resistance of the ulfimate arterioles, the flow graduaily
becomes comstant: ard this conslancy in low favoutrs the interchange of
material betwsen blood and tissues. TFrom the capillaries the blood enters the
veing and is conveyed back to the heat, :

The lymph in the lymph spaces of the {issues is darived from the blood
pk :

sma, some of the more watery (i, ., with smali molecules) constituents
of the plastia exuding (rom the walls of the capillaries and entering the lymph
spaces, From the lymph spaces, the Iymph may to some exlent re-enter the
capillaries and smallest veins and so reach the heart; but most of the lymph

on leaving the lymiph spaces enters the lymphatic vessels and after passing
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through one or more lymphatlc glands, which act like sieves, is carrsed in one
of two large lymphatic vesse}s, which enter the jugular veins one on nach side
of the neck, and is thus brcught back to the heart. Any poisen introdu wed into
the body is absorbed with the lymph from these lymph spaces and C[)n’v‘e?ea"
towards the heart by the lymphdtic vessels ; but before it can enter the veins
at the root of the neck it has to pass through one or wmore lymphatic glands
cituated in the courss of the lymphatic vessels. These lymphatic glands,
which contain many cells identical with one variety of the white blagd
corpuscles, are sometimes able to arrest and destroy the poision which may
thus be prevented from entering the blood circulation. The Iymphatic glands,
however, during this defensive action may become enlarged and inflamed, as
iz often seen in the case of the axillary glands after a dirty wound pf the
hand.

Feetal Civeulation.—The circulation of the blood before birth dxffels from
that after birth. DBefore birtH there is a direct communication between the
right and left auricles, by the foramen ovale which closes after birth. There
is also a direct communication between the pulmonary artery and the acrta.
The feetus is nourished by the mother’s blood., Nourishment, including
oxygen, passes from the mother’s blood through the placenta into the blood of
the feetus; similarly waste materials from ihe tissues of the foetus pass
through the placenta into the mother’s blood to be excreted by the mother’s
kidneys and other excretory organs. The acticns of the lungs, gastro-intestinal
tract, kidneys and sweat glands of the fcetus are in abeyance and their several
functions are performed by the placenta.

From the placenta, arterial blood, carrying nourishment for the feetus, is
conveyed by the umbilical vein (which with the two arteries of the same
name are confained in the umbilical cord) to the inferior vena cava of the
feetus.  In the inferior vena cava it mixes with venous blood coming from
the abdomen and lower limbs of the feetus and is carried to the right auricle.
From the right auricle the stream of blood is guided in a special groove to the
foramen ovale by which opening the blood enters the left auricle. From the
ieft auricle the blood passes into the left ventricle and thence into the aorta.
The first two branches of the aorta carry blood 10 the head and upper limbs
and these two branches arise from the aorta before it is joined by the com-
municating duct from the pulmonary artery. It follows therefore that the
head and upper limbs of the fwetus receive comparatively pure blocd, the
placental bloed being mixed with only that amount of venous blood which
came from the abdomen and lower limbs of the feetus, The venous biond
from the head and upper limbs of the fcetus reaches ithe right auricle by the
superior vena cava. Thence it passes through the right wventricle into the
pulmonary artery. As the funcfion of the lungs is in abeyance, these organs
receive only sufficient blood to nourish them; so most of the blood which
enters the pulmonary arfery of the fcetus passes on into the aorta through the
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duecins arteriosus, and reaches the aorta after the branches for the head and
upper limbs have been given off.  Aftar this junction, the blood in the zcrta

is; relatively fmpure: it is conveyed to the abdomen and lower limbs and
nourshes these, but the  chief part passes into the umbilical arteries and Is
thus returned to the placenta to be again purified and to receive another

supply of nourishment and oxygen.
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the acrta tothe stomach, intestines and spleen passes through two sets of
Cgpi}lrxries'. The arteries on reaching these ergans break up as usual into
capillaries ; but the veins arising from these capilaries in spleen and gastro-
intestinal wall unite to form the portal vein, which enters the liver and breaks
Linfintg asecond set of capillaries in that organ, The blood after passing through
the hest set of capiflaries in the splesn and gastro-intestinal wall and  through
the =econd set of capillaries in the liver passes into the hepalic vein and thence
infe the inferior vena cava just before it enters the right auricle. The blood
that passes through the capillaries of the gastro-mtestinal wall contains nutri-
tive material absorbed from the gastro-intestival tract: this blood undergoss
certain changes in its passage through the second set of capillaries in the liver
haefore being returned to the heart and the general civculation,
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{To be comtinngd.y

BETTER one's duty though destitute of merit, than the duty of another
. 3 N -
3 T (923

well discharged, ong’s own duly; ihe duaty
of another is full of danger.

BuacAavap-GITa.

BXPENSIVE,

1

0 want some cloth to maka my dolly a dress,” announced

v Jittle gird
of seven as she enfered a store the other day,

¥ How much is it 7?7 she asked when the merchant handed her

,_
=
D

package.
** Just one kiss,” was the reply,
“All right,” she said; * Grandma said she would pay vou when she
]

came in to-morrow,” ~Ladies’ Home Jowrnal,



