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and arterioles, because if this were wanting, as at present consti-
tuted we should either have to go about on all-fours or constantly
ran the risk of fatal syncope. Moreover, the blood would gravi-
tate into the most dependent parts. the cooling surface would be
enormous, the capillary veloeity would be diminished, the blood
would become sureharged with CO , and we would become cold-
bleoded animals. When the vasomotor nerves of a rabbit are
paralyzed it appears all right until you suspend it by the ears,
and then it immediately dies. The arteriolar resistanee saves us
from such risks.

In the second line of resistance there is a greater transforma-
tion of energy. 1f there be very little resistance in the veins a
Iarge prop..rtion of the kinetic energy is carried right through to
them, but as far as the resistance to the outflow has to be over-
come the velocity is eonverted into pressure. There is consider-
able waste or rather transformation of energy in overcoming
resistancee and in producing filtration pressure. Tn these small
tubes there is an enormous amount of surface friction. The
resistance is diveetly as the length of the tube and inversely as
the square of the sectional area; diveetly as the squave of the
veloeity and inversely as the fourth power of the diameter. It
also varies direetly as the viscosity. The extravaseular pressure
is about one-fourth of the capillary pressure from which it is
derived. and is an important force in carrying on the lymph eir-
culation.

Tue INTERCITANGE OF MATERIAL Throtvel THE CAPILLARY WALLS.

Thers are some physiologists whe wounld raise the endothelial
celis of the capillary walls to the high level of seereting strue-
tares. not that they have any evidence. either from analogy or
otherwise. in support of such a eontention. hut simply beeause
they think ihat the physical properties of diffusion. osmosis and
filiration cannot aceount for the phenomena.  They hold that the
capillary pressure is low, and is more than eounterbalanced by
the endosmotie equivalent of the albumen and salts in the blood.
When they recognize the enormous variation which takes place
in the pressure and velocity of the blood in the capillavies, they
will have less diffienlty in admitting the problem of filiration as
applicable 1o the capillary c¢ivenlation. Moreover, the capillary
walls do not form a semi-permeable membrane. but are just as
casily permeated. caeteris paribus. in one direction as in the
other. In a network of capillavies thie pressure must necessarily
Le higher in the efferent or distribuling vessels conneeted with
arterioles than it is in the afferent or ecollecting tubules which
unite to form the venules. You can thus have filtration and
absorption going on side by side. just as in a hole in the wall



