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Biochemical Studies on Diagnostic Enzymes in Fish Diseases-I
Tissue Distribution of Malic Dehydrogenase and its Release
from the Liver in Yellow Tail and Red Sea Bream

Kazuhiko Hayama and Keisuke Yamawaki

In order to clarify the application of enzymes to the diagnosis of hepatic diseases, the
activity of malic dehydrogenase (MDH) was determined in the various homogenized tissues of
yellow tail Seriola quingueradiata and red sea bream Pagrus major. And the amount of re-
lease of the enzyme from the liver after the injection of CCl; was measured with the perfusion.
MDH activity was detected in all the tissues: liver, kidney, spleen, heart, intestine, pyloric
caecum, stomach, and muscle tissues. The highest level of specific activity was found in the
heart, and that of tissue activity in the liver. The release of MDH from the liver was induced
markedly by the injection of CCls. These facts suggest that MDH in the fish serum may be

useful in diagnosing fish liver diseases.
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Fig. 1. Experimental apparatus to test the re-
lease of enzymes from the liver of fish.
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Table 1. Malate dehydrogenase activities in various tissues of yellow tail**

Activities (Units X 1073 *2

Tissues Weight ire !
(g) Specific Tissue Total
(per mg protein) (per g wt.) (per organ)
Liver 2.25+£0,46%2 14.67+0.66 15254305 3154286
Kidney 0.26+0.22 3.30£0.17 252+ 17 66+ 4
Spleen 0.1340.22 1.20+0.15 148+ 31 21+ 7
Heart 0.36+£0.01 23.2042.48 10654 81 3794 23
Intestine™* 1.11 6.65 147 147
Pyloric caecum 2.60+0.21 6.70:£0.85 486+ 71 12684287
Stomach 2.21+0.09 5.53+0.74 264+ 13 583+ 45
Muscle — 3.704+0.91 1344 31 —

*1The body weight was in the range of 72.0 t0 86.0 g.

* 20ne unit equals the change in optical density of 0. 001 per min at 340 nm and 20 C.
*3Each value was given as mean £S.E. for three samples.

* 4 Average of 2 samples.

Table 2, Malate dehydrogenase activities in various tissues of red sea bream™*?

Activities (Units X 10™%)*?

Tissues Weight i .

(g) Specific Tissue Total
(per mg protein) (per g wt.) (per organ)
Liver 2.57:+0,76%3 6.03£1.15 9434191 2142374
Kidney 0.30£0,10 2.474+0.03 152 %11 474 17
Spleen 0.1840.03 1.00£0.15 104+ 5 19+ 5
Heart 0.2040.01 10.574+0.87 504+ 60 110+ 13
Intestine 1.4640. 38 3.97:40.80 197+ 27 278+ 67
Pyloric caecum 1.7240.35 5,734+0.75 1234 30 192+ 10
Stomach 0.28+0.04 4,03:40.76 243+ 34 65+ 3

Muscle —_ 1.2740.27 48+ 11 ——

#1The body weight was in the range of 150 to 262 g.
* 2One unit equals the change in optical density of 0. 001 per min at 340 nm and 20 C.
* 3Each value was given as mean 8. E. {or three samples.
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Fig. 2. Release of the enzymes from the hepatic cells of yellow tail during the perfusion
with physiological salt solution. Liver weight, 12,0 g; flow rate, 0.70 mi/min
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Fig. 3. Release of the enzymes from the hepatic cells of yellow tail after injection of

CCly (0. 4m/liver).
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Fig. 4. Release of protein from the hepatic cells of yellow tail after injection of

CCl, (0.4 m#/liver).
Liver weight, 9.0 g;
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Fig. 5. Release of the enzyme from the hepatic cell of red sea bream after injection of
CCly.
Exp. 1: CCly, 0.5 m#/liver; liver weight. 23.8 g; flow rate, 0. 96 m{/min
Exp. 2: CCly, 0. 3 m#/liver; liver weight. 10.5 g; flow rate, 1. 00 mZ/min

Table 3. Release of the total activities of MDH and protein, following the injection of CCl,

. . Total
B . . 1 I

Specimens ody wt Liver wt CC? Total protein MDH activities
(8) (&)  (mi/gliver) (mg) (Units)*
ellow il 740 22.0 0.014 50.9 225, 000
etow tat 800 9.0 0.044 123.9 823, 300
Red sea b 1,000 23.8 0.021 16.1 41, 200
cd sea bream 1 000 10.5 0.029 21.5 84, 000

*One unit equals the change in optical density of 0. 001 per min at 340 nm and 20 C.
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