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INTRODUCTION

on the filtered

image. The

image

reconstruction by this procedure is based on filtered back

Axial tomographic procedure is applied to reconstruct
the erythrocyte concentration profiles at various locations
of the microvascular network. For this purpose the image of
the network, as obtained by the videomicroscopic system, is
preprocessed
background subtraction and median
filtering. Further this image is scanned at an interval of 4
pixels over its all locations. From this data at each location
the tomogram is obtained. Then by scanning along the

by

horizontal diameter the concentration, profile

at

each

location is obtained. After interpolation of this data, the
image of erythrocytes concentration in the network is
obtained. This image shows the point-to-point variation in
cell concentration, in the bifurcation and at the curvatureeffected areas as well as at various sections of the image. In
contrast, to zero velocity at wall, the cell concentration
shows a varying pattern at all location near the walls of
various segments of the microvascular network.
For this analysis a complex microvascular network,
consisting of a Looping geometry is considered. Due to
change in length and diameter of various segments, the
blood flow changes at its various locations. Reconstructed

image

of

erythrocyte distribution based

on

the

concentration profiles as measured at various locations may

provide the valuable information on distribution of
erythrocyte at all locations in the network. Based on these
profiles an image of erythrocyte distribution in the network,
by interpolation procedure is obtained.

projection (Kak and Slaney, 1987). For this purpose,
tomogram formed by the projections is scanned along the
horizontal diameter of the microvessel. From this data the
mean cell concentration is obtained.

RESULTS AND DISCUSSION

2. shows the tomogram at the two selected
of the network. The horizontal scans of these

Figure
locations

tomograms are also given. From these this can be clearly,
be seen that the erythrocyte concentration near the wall is

not zero which is attributed to the change in

MATERIALS AND METHODS
Prior to data recording to restrict the motion the nervous
center of the frog was destroyed by pithing and spinal cord
was left intact to maintain blood flow and respiration. The
mesenteric microvessels were gently mounted on the stage
of microscope( Leitz Dilux 22, Germany) in such a way
that the mesenteric vessels were aligned with its viewing
axis. The recording was then carried out by video
microscopic system using objective of magnification l6x I
0.a5 (Fig. l). A data analysis system consisting of an IBM
PC/AT incorporated with matrox frame grabber card was
used to obtain spatial resolution 512x512 pixels and 256
gray levels.
Prior to implementation of tomographic procedure the
pre-processing of the image, by Filtering (Gonzales and
Woods, 1993), Contour extraction is carried out.

vessel

geometry. [n contrast to zero velocity at the wall, due to
varying geometry and configuration of the vessels the cell
concentration at the same location is not zero. This varies
from point-to-point at various locations, depending on the
variability of the location and vessel diameter. The shift in
the concentration peak away from the center could be a
contributing factor, for a shift in the maximum
concentration at various locations is clearly seen.
As predicted by Fahraeus (1929) effect, a significant
decrease in hematocrit with the decrease of vessel diameter
is not observed. This may be attributed to the continuous
variations in blood flow at these locations. A variations in
the cell concentartion at the wall is higher than zero. The
present method is very similar to changes in cellular
concentrations in microvessels and thus can be applied to
detect the respective changes in these vessels.

videocamera

Fig. l. Schematic of an experimental set up.

Each photon emerging from blood vessel along the
emission axis is counted as transmitted and collected,
inespective of its past history (Maarek et al., 1984).
Therefore, to obtain the cross-sectional distribution of
erythrocytes, the axial tomographic procedure is
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Fig.2. Tomograms and their horizontal scans
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