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Appearance Mechanisms of Haematological Symptoms
of the Aeromonas Disease in Carp

by
Yukinori TAKAHASHI

The appearance mechanisms of the haematological symptoms which occurs in
naturally infected fish of the Aeromonas disease were clarified by inoculating healthy
carp with pathogenic Aeromonas hydrophile from haematological findings. As the result,
there were marked decreases in erythrocyte counts, hematocrit values, and hemoglobin
levels, and anemia appeared in the experimentally infected carp. It was found that the
anemia was normocytic and normochromic. From these results, the following appearance
mechanisms of anemia were considered. Namely, erythrocytes were destroyed by hem-
olysin produced by the pathogenic Aeromonas entering the blood, while there was also
transudation of erythrocytes from the vascular wall. Regressive changes such as necrosis
of the kidney and spleen tissue occured, and then there was a decrease in hematopoietic
function.
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Changes in erythrocyte counts on experimental infection in fancy red carp

Hours after  Number of

Body weight (g)

Erythrocyte counts (X 10" /mm® )

inoculation fish Range Mean Range Mean Stapdgrd
deviation

0 7 33—57 43.6 174249 201 24.85

24 7 36—55 45.1 141221 184 34.03

48 7 30—59 43.3 90229 166 42.95

72 7 3851 46.0 108203 185 30.14

96 7 3053 45.3 128—171 148 15.84
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Table 2. Changes in haematocrit value on experimental infection in fancy red carp
inoculated with A. Aydrophila

Hours after  Number of Body weight (g) Haematocrit value (%)

inoculation fish Range Mean Range Mean Standard
deviation

0 7 3557 49 34,56—44.7 41.5 3.52

24 7 33—54 48 26.3—40.9 32.5 5.16

48 7 32—56 47 25.7—42.2 32.1 5.95

72 7 31—58 50 22,0—38.6 28.4 6. 91

96 7 30—56 48 23,4—33.4 27 .4 3.25

Table 3. Changes in specific gravity of blood on experimental infection in fancy red carp
inoculated with A. hydrophila

Hours after Number of Body weight (g) Specific gravity of blood
inoculati fish : Standard
no on Range Mean Range Mean deviation

0 7 3557 49 1.044--1.049  1.046 0.0020
24 7 3354 48 1.036-—1.043  1.040 0.0028
48 7 3256 47 1.034--1.046  1.039 0.0043
72 7 3158 50 1.028—1.044  1.036 0.0053
96 7

3056 48 1.033—1.037 1.035 0.0014

Table 4. Correlation coefficients between haematocrit value and specific gravity of blood
on experimental in fancy red carp inoculated with A. hydrophila

Hours after Number of Body weight (g) Correlation
inoculation fish Range Mean coefficient
0 7 35—57 49 0.732
24 7 33—54 48 0.664
48 7 32—56 47 0.981
72 7 31—58 50 0.909
96 7 3056 48 0.829
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Fig. 1. Relation between the haematocrit value and the specific gravity of blood.
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Table 5. Changes in hemoglobin content on experimental infection in fancy red carp inocu-
lated with A. hyvdrophila

Hours after Number of Body weight (g) Hemoglobin content (g/d/)
: : A Standard
inoculation fish Range Mean Range Mean deviation
0 7 37—60 51 8.2—13.5 10.2 1.86
24 7 34—57 49 5.3—10.2 8.0 1.54
48 7 3158 49 5.0—10.6 7.7 2.03
72 7 36—56 47 6.1— 9.9 7.9 1.17
96 7 34—54 47 5.4— 9.0 7.1 1.16
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Table 6. Changes in specific gravity of plasma on experimental infection in fancy red carp
inoculated with A. hydrophila

Hours after Number of Body weight (g) Specific gravity of plasma

i i fish Stande}rd

inoculation 1s Range Mean Range Mean deviation
0 7 35—57 49 1,015-—1.,020 1.017 0.0019
24 7 33—54 48 1.014—1.015 1.014 0.0005
48 7 32—56 47 1.013—1.015 1.014 0.0009
72 7 31—58 50 1.013—1.016 1.014 0.0011
96 7 30—56 48 1.013—1.015 1.014 0.0006

Table 7. Changes in moisture content of blood on experimental infection in fancy red carp
inoculated with A. hydrophila

Hours after Number of Body weight (g) Moisture content of blood {(g)

inoculation fish . Standard
Range Mean Range Mean deviation

0 7 36—60 47 82.7—86.8 85.3 1.51

24 7 32—50 41 85.6—87.4 86.5 1.59

48 7 34—60 44 83.6—87.6 85.6 1.63

72 7 34—51 43 86.9—91.2 87.6 1.61

96 7 32~—58 44 84.7—90.7 87.8 1.91

Table 8. Changes in amounts of serum protein on experimental infection in fancy red carp
inoculated with A. hydrophila

Hours after Number of Body weight (g) Amounts of serum protein (g/d!)
; i i , Standard
inoculation fish Range Mean Range Mean Jeviation

0 7 3452 42 2.0—3.5 2.6 0.46

24 7 3650 45 1.1—2.4 1.5 0.44

48 7 34—56 47 1.1—1.7 1.4 0.48

72 7 32—53 44 1.5—1.9 1.7 0.13

96 7 3351 42 1.5—2.9 2.1 0.54
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Table 9. Haematological indices of experimentally infected fancy red carp inoculated with
A. hydrophila

Hours after

Color index

Volume index Saturation index

inoculation

0 1.00 1.00 1.00
24 0,87 0,88 0.98
48 0,93 0.97 0.96
72 1,02 0.92 1.1
96 0.96 0.93 1.04
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