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ABSTRA_CT

The impact of physical facts of submergence leads to
various biological peculiarities which limit man‘s performance
in underwater environmentl Chief among these factors is the
hydrostatic pressure which causes an increase in the réspiratory
gases dissolved in the blood and tissues. The increased gases

can exert toxic effects on the human system.

Experimental studies have been done to examine the role
of CO2 under simulated hyperbharic environment. The hemato—
logical changes —»the red blood cell numbers, the hemoglobin
content, erythrocytic sedimentation rate and the hematocrit have
been studied by exposing rats to ten atmospheric pressure for
one hour. It has been found that there was a decrease in
these parameters after e#posure to pressure. A measure of the
asmotic fragility of the RBC showed an increase; making the
cells more liable to breakage. Also;'rheological changes ' in
the animals. exposed to high pressures have been studied, The
viscosity of whole blood and plasma increased after exposure
to 10 atmospheric pressure, Thesé studies have been done in
vivo as well as in vitro and the results have been compared.
\septic bone necrosis in these animals has been studied

radiologically as well as histologically. Further, pulmonary



It

surfactant has been measured to see the effect of excess oxygen
and its role in the accumulation of 002 has been discussed. The
possible cause of a decréase in the surfactant has been deter-
mined by counting the alveolar macrophages, Histological
examination of the lung héve also been done. The influence of
the changes in these parameters; studied experimentally, on

the transport of 02 and 002 in the circulatory system has been

analyzed.

A mathematical model is proposed to deal with the
simultaneous transport of O2 and COz in the systemic capillaries
and its surrounding tissues. The model takes into account the
transport of the spécies due to radial diffusion; convection, and
the facilitated diffusion; The metabolic activity in the tissue
is incorporated. Krogh tissue cylinder has been used as a
geometrical representation of the capillary-tissue system. The
resulting system of governing equations together with the
physiologically relevant boundary conditions is solved numerically
by the four-point semi-implicit scheme. A fixed point iterative
technique is used to dealvwith the non-linearities in the
model. It has been found that the concentration of oxygen
and carbondioxide in the capillary and tissue increases as the
diver goes deeper in the sea. The most vulnerable part from

the point of view of toxicity of 002 has been determined.



Further, the effect-of axial diffusion in the capillary and
tissue is incorporated and the role of hemoglobin in the
transport of O, and CO, hés been accounted through linear
functions, to simulate the conditions of hyperbaric environment,
An analytical solution of the resulting system of elliptic
partial differential equations with the physiologically rele-
vant boundary conditions is obtained in closed form by the
method of eigen-function expansion; Although the role of hemoglobin
has been linearised in the modell its nonlinear effects have
been taken into account indirectly, The‘degree of accumulation
of 02 and COZ in the capillary-tissue system has been studied.
The physiological implications of these results in hyperbaric
environment have been examined ih the 1ight of our experimental

study.
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