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Studies on Nutritional Myopathy Syndrome
in Cultured Fishes—IX
Histopathology of Carp fed Brown Meal

Teruo Mivazaki, Akira Tsupa*

and Saburoh S. KusoTa*™

Faculty of Fisheries, Mie University

In recent years, the quality of white fish meal for fish diets has become poor
because of the decreased quantity of crude protein. On the other hand, quality
of brown meal has become improved and its production has increased significantly.
In the present study, three different types of diets including brown meal (sardine
whole body) were provided. Diet-1 was vitamin E free, included brown meal
with a low level of crude protein and was exposed to sun-rays for 5 days after
mixture. Diet-2 was vitamin E free, included brown meal with a high level of
crude protein and was exposed to sun-rays for 5 days after mixture. Diet-3 was
vitamin E free and included brown meal with the low level of crude protein and sun-
ray exposure for 5 days. These diets including the deteriorated meal were fed to
carp for 160 days.

Carp fed the diet-1 showed good weight gain but on histopathological examina-
tion, the red and pink musculature displayed slight to moderate vacuolar degene-
ration of muscle fibers, and white muscle fibers showed atrophy and necrosis.
Carp fed the diet-2 showed good weight gain and only slight vacuolar degeneration
of the red and pink muscle fibers. Carp fed the diet-3 showed less weight gain
and extensive vacuolar degeneration of the red and pink muscle fibers. A feeding
examination was also conducted on the control carp with a diet including white

fish meal and vitamin E. The carp showed less weight gain but no obvious patho-
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logical change. The results of this study indicate that brown meal is usable for
fish diets unless it will be severely deteriorated.

Key words . Brown meal, Carp, Histopathology, Myopathy.
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Table 1. Composition of experimental diets for carp
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Experiments Control
Ingredient
1 2 3
White fish meal 52¢g
Brown meal-a 60
Brown meal-b 60 60
a-starch 22 22 22 25
Soybean oil 10 10 10 15
Vitamin mixture * 4 4 4 4
(Vitamin E free)
Mineral mixture ** 4 4 4 4
a-tocopherol 0.025

Experiment 1. fed the diet exposed to sun-ray for 5 days (diet-1)

Experiment 2 : fed the diet exposed to sun-ray for 5 days (diet-2)

Experiment 3 . fed the diet containing meal exposed to sun-ray for 5 days (diet-3)
Brown meal-a ! crude protein 65% guaranteed

Brown meal-b ! crude protein 60% guaranteed

White fish meal | crude protein 45.6%

# I Mivazakt et al. 1981 *% | Mivazaxt et al. 1981

Table 2. Chemical composition of meal and oil

Ingredient Brown meal-a Brown meal-b Soybean oil
Moisture 7.6% 7.3%
Crude protein 73.1% 68.6%
Crude fat 7.5% 8.3%
Crude fiber 0.0% 0.1%
Crude ash 11.8% 14.7%
Soluble non-nitrogen sub. 0.0% 1.06%
Suluble nitrogen 2.35% 2.42%
Volatile basic nitrogen 0.07% 0.11%
Histamin 26mg% 173mg%
Ethoxyquin 3ppm 99ppm
Vitamin E - 1mg% mg%
Extracted oil
Acid value 17.5 23.9 0.2
Peroxide value 15.9meq/ kg 2.46meq/ kg -
Iedine value 134 169 137

Carbonyl value 52 18.8 —
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Table 3. Weight gain of carp fed brown meal and white fish meal

Weight gain (g) (mean + SE)

Days Ex. 1 Ex. 2 Ex. 3 Cont.
0 5.1% 1.6 6.2+ 1.1 7.2+ 1.5 6.5% 0.9
64 20.54 2.9 22,24 3.7 18.6% 4.1 14.8+ 2.7
86 35.4% 7.9 37.7+ 8.2 35,84 7.3 30.94 2.2
108 45,8+12.4 57.3416.4 55.9413.8 50.1% 9.4
136 60.8420.6 67.6115.2 58.7422.3 56.14 9.5
160 53.64+16.6 67.4%+ 9.7 62.04+16.5 63.3420.0
Gain(%) 951 987 761 874

Average of 10 fish
Feeding ! satiation. Flow-through system with subterranean water (16-24 C)

Table 4. Hematological data of carps fed brown meal and
white fish meal at the 160th day

Ex. 1 Ex. 2 Ex. 3 Cont.
RBC 1784+21.7 177+23.1 171+ 0.6 168+ 3.5
Hb 10,14+ 1.4 10,4+ 1.3 9.2+ 1.1 7.2+ 0.6
He 39.3+ 8.4 43.2:4 6.0 39.2:4 6.4 38.9+ 5.3

RBC ! Red blood cell count (x 10° cell”m¢), Hb: Hemoglobin (g/dl)
Ht : Hematocrit (%)
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Explanation of Plate

Fig. 1 Vacuolar degeneration of pink muscle fibers of fish fed the diet-1. Degenerated muscle
fibers were also swollen. Azan stain, X80.

Fig. 2 Marked vacuolar degeneration of red muscle fibers of fish fed the diet-3. Degenerated
muscle fibers underwent atrophy accompanying appearance of the salcoplasm. Azan stain,
X160.

Fig. 8 Slight vacuolar degeneration of muscle fibers in the pink musculature of fish fed the diet-
2. P :pink muscle, W ! white muscle. Azan stain, X80.

Fig. 4 Necrotized muscle fibers in the white musculature of fish fed diet-1. Necrotized fibers
were invaded by macrophages and other fibers were atrophic accompanied by production

of connective tissue around them. Azan stain, X100.
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