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The Morphological Measurment of Erythrocytes
by Image Analyzer in Domestic Animals

Kiitiro Sitizvo*, Kenji Gouna*, Keiichiro Tovosawa* and Minoru Suzuxr*

The size and the modulus of deformation (morphological coefficient) of erythrocytes
of bovine, swine, canine and fowl were measured by an image analyzer.

A microscopic image of blood smear was put into a image analyzer and treated with
a computer : the using of image analyzer has made possible the measurments of
maximal diameter, circumference, area and the morphological coefficient of
erythrocytes simultaneously.

The maximal diameters of animal blood cells observed in this method were almost
coincident with those obtained by a micrometer which had been ordinarily reported.
The correlation of the maximal diameter, the circumference and the area of
erythrocytes of the animals with the mean corpusclar volume (MCV) was high in bovine,
swine and canine (r was more than 0.89); but no remarkable correlation was observed
between the maximal diameter of erythrocytes and MCV in the fowl (r=0.46).

Erythrocytes of neonatal animals were a little larger than those of 150- day old.
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Fig. 1. Image analysing system.
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Table 1. Size and morphological coefficient of
erythrocytes in domestic animals.

Canine Fowl
24.5£2.0 25.1%£2.5 34.9%£2.8 55.0%2.9

18.4+0.8 18.9+0.9 22.4+1.1 29.5%+0.9

Bovine Swine

Area
circum-
ference
Maximal
diameter
Morphological
coefficient

5.8+0.2 6.0%£0.3 7.1+0.3 11.0+0.4

1.1£0.03 1.1+0.03 1.1£0.04 1.7+0.08

Mean+S.D.

n=10

'~

12 13 14 um

Fig. 2. Distribution curve of the area, circumference
and maximal diameter of erythrocytes in
domestic animals.
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Table 2. Correlation between size of erythrocytes
and mean corpusclar volume in domestic
animals.

Canine Fowl
r=0.96 r=0.73
r=0.96 r=0.70

Swine
r=0.96
r=0.97

Bovine

Area r=0.90

circum-
Tr =
ference 0.89

Maximal
diameter

r=0.89 r=0.96 r=0.97 Tr=0.46
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Fig. 3. Changes of mean corpusclar volumes following
the growth in domestic animals.
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Fig. 4. Changes of area of erythrocytes following the
growth in domestic animals.
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Fig. 6. Distribution curve of erythrocytes in neonatal
and 150 days old animals.

Table 3. Changes of size of erythrocytes following the growth of domestic animals.

Days Bovine Swine Canine Fowl
1 24.6%+2.0 33.7+4.2 49.7+4.3 62.3+2.5
5 20.5£3.3 37.913.0 51.5+6.9 58.4+3.3
Area 10 20.3%3.1 35.8+2.9 50.0+6.8 55.8+2.4
20 20.1£3.2 29.9%+1.9 46.2+4.8 54.0x1.7
(um) 50 16.3%2.3 28.0+1.4 40.4+2.7 54.5+1.2
100 14.8+2.0 26.0+2.1 37.0+3.1 51.4%2.9
150 16.1+2.6 25.1+2.4 34.9+2.7 55.0x2.9
1 18.0%0.9 21.8%1.5 27.0x+1.2 31.5%0.7
5. 16.9+1.4 23.2+0.8 27.2+1.9 30.2+1.1
circum- 10 16.8+1.3 22.4%0.9 26.5+1.8 29.610.7
ference 20 16.5+0.8 20.5x0.6 25.8+1.6 29.2+0.3
() 50 15.1%1.0 19.8+0.4 24.1+0.9 29.2%+0.4
100 14.4%1.0 19.1%0.6 23.4£1.4 28.4%0.7
150 15.0%1.4 18.8+0.9 22.3+1.1 29.4%+0.8
1 6.1+0.4 6.9+0.4 8.7+0.6 11.9+0.3
5 5.34+0.5 7.4%0.2 8.7+£0.6 10.9+0.4
Maximal 10 5.4+0.4 7.140.3 8.4£0.6  10.9:+0.4
diameter 20 5.3%0.4  6.5%0.1 8.0£0.4  10.9%0.2
(4m) 50 4.8%0.3 6.310.1 7.5+0.3 10.9£0.2
100 4.6+0:3 6.11+0.2 7.3+£0.4 10.5£0.3
150 4.840.4 6.0+0.2 7.0+0.3 10.9+0.4

Meann+S.D. (n =10)
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