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METHOD FOR JUDGING THE PHYSTOLOGICAL
CONDITION OF FISH BY THE
QUANTITATIVE CHANGES OF THE
BLOOD CHARACTERS — T

Osamu TAMURA ,Masato YASUDA

As the method for judging the physiological and environmental abnormality of fish, in
the same way as the former report, the differences of hematocrit (Ht) and erythrocyte
sedimentation rate (E. S. R.) between the bloods ;sampled firstly? and secondly from the
treated carps were compared with those between the bloods sampled firstly and secondly
from the intact as control.

1. By the first blood drawing of 1/200~1/1200 (cc./g.) of body weight, Ht decreased
and E. 8. R. increased in the second blood drawing after one day of no feeding.

2. Ht of the bloods drawn secondly from. the normal carps decreased more than that of
the bloods drawn firstly, E. S. R. of the former decreased more than that of the latter.
3. By the injection of heavy metal salts 0.1~0.2cc. of 0.5~1.0 ppm. solution into carp
muscle immediately after the first blood drawing, Ht and E. S. R. of the second blood
(irawing (after one or two days of no feeding) varied significantly. Namely, by the
injection of mercuric chloride (0.2cc. of lppm) Ht increased remarkably, but E. S. R.
decreased (after one day) ; by that of O. Bppm solution Ht increased or varied at all and
E. S. R. varied but little (after one day) ; by that of cupric chloride (0.2cc.of 1.0ppm.)
Ht. increased but E. S. R. decreased (after one day); by that of lead chloride
(0.2cc. of 1.0ppm.) Ht increased significantly but E. S. R. decreased; by that of cupric

sulphate (0.lcc. of 1.0ppm.) Ht and E. S. R. varied liitle (after two days).

4. When carps were reared in the solution of heavy metal salts of 0.1~0.5ppm. for two
or four days of no feeding, in case of mercuric chloride (0.5ppm. for two days) Ht
increased a little in average but E. S. R. varied at all; in case of cupric sulphate
(0.5ppm. for two days) the former increased a little but the latter decreased a little in
average ; in case of lead chloride (O.lppm. for four days) the former increased a little
but the latter varied little in average.

8. It was presumed from these results that by the in jeciion or treatment of the solution
of heavy metal salts, the loss of blood water, the decrease of erythrocytes count caused

by check of blood production and the decrease of oxygen consumption were brought about.
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Fig 1 The position of blood-drawing.

Table 1. Ht(1)—Ht(2) (%) : Drawn blood volume : Interval between the two drawings.

drawn blood vol./B W Interval

2 h ih §n 1 %n
1/1200 (ce./g.) 0.5 (1D
1/1100 5 (1)
1/1000 7.3( 2) 2 (1) | -33(2) 2 (D
1/ 750 : 45 (1)
1/ 500 5.7 (1)
1/ 350 6.3 (3
1/ 300 | 12.3 (11)
1/ 250 3.5 (1) 3.5 ( 2)
1/ 200 ' 3.5 ( 2) 2.5 (1) 9.8 (12)

Remark:-:++ C ) number of individuals.
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Table 2. Ht. and E.S.R. of bloods drawn from normal carps of Nagasaki
(mean drawn blood vol. 1/300 of body weight cc./g.)

(8 Ht. (%) E.S.R. (mm,3hrs) "E‘.é.—R.diff.
Fish No. ———— Ht.diff.
BW Y. @ | @ Q) | (@ |ESRdiff.| Htdiff.
1 10 1 27.0 | 18.8 | 8.5 9.3 | 10.7 1.4 0.17
2 220 1 24,0 | 16.0 | 8.0 9.8 | 10.8 1.0 0.12
3 170 1 32.0 | 24.0 | 80 | 8.9 | 10.9 1.0 0.12
4 20 1 28.0 | 20.0 | 80 | 89 | 11.4 2.5 0.31
5 10 1 31.0 | 20.0 | 11.0 | 1.1 | 14.7 3.6 0.33
© 130 1 24.0 9.0 15.0 9.7 11.6 1.9 0.13
7 160 1 26.0 | 16.0 | 10.0 | 8.7 | 10.8 2.1 0.21
8 140 1 34.8 | 22.0 | 12.5 9.4 | 1.7 2.3 0.20
9 130 1 39.0 | 27.5 | 11.B 8.3 | 1.1 2.8 0.24
10 140 1 32.5 | 22.0 | 10.5 9.0 | 11.9 2.9 0.28
11 10 1 39.0 | 26.5 | 12.5 | 8.0 | 124 | 4.4 0.38
12 180 1 34.5 | 21.0 | 13.5 9.3 | 12.2 2.9 0.22
13 160 1 37.5 | 24.0 | 13.5 8.6 | 1.7 3.1 0.23
14 160 1 3.5 | 20.0 | 13.5 9.6 | 14.1 4.8 0.33
15 170 1 30.0 | 2.8 | 85 | 8.5 | 1L9 3.4 0.40
16 180 1 32.8 | 21.0 | 11.B 8.3 | 1.7 3.4 0.30
17 200 1 33.8 | 25.0 | 85 | 10.0 | 13.6 3.6 0.42
mean 31.7 | 208 | 10,9 | 9.1 | 12.0 2.9 0.26

Remarks: -+ air temp. 9.9°, water temp. 9.6°C.
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Fig 2 The change of thegrelation between Ht and E. S. R. in first and second

blood-drawing in normal carps.
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Fig 3 Differences between the first and se=coal blool-drawing in Ht and E. S. R.

in normal carps.
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Fig 4 The change of the relation bztween Ht and E. S. R. in carps injected
with heavy metal salts solution (C.2cc of lppm).
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Fig 5 Differences between the lst and 2nd blood-drawing in Ht and E. S. R. in

carps injected with heavy metal salts solution (O.2cc of lppm).
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Fig 6 The change of the relation between Ht and E. S. R. in carps treated
in Hg Clz solution (0.lppm).
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Fig 7 Differences between the lst and 2nd blood-drawing in Ht and E. S. R,
in carps treated in HgCls solution (0.Sppm).
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Fig. 8 The change of the relation between Ht and E. S. R. in carps
treated in CuS04 solution (0.5ppm).
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Fig. 9. Differences between the 1st and 2nd blood-drawing in Ht and E. S. R.
in carps treated in CuS0O4 solution (0.5ppm).
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Fig 10. The change of the relation between Ht and E. S. R. in carps
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