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MUSCLE DYSTROPHY OF CARP DUE TO OXIDIZED OIL AND
THE PREVENTIVE EFFECT OF VITAMIN E*

Yoshiro HASHIMOTO, Tomotoshi OKAICHI, Takeshi WATANABE*®*,
Atushi FURURAWA and Takeshi UMEZU*¥*

The disease of carp, which is characterized by a marked loss of flesh in the back (Fig.
1) and called “Sekoke” disease, has been a serious problem for carp culturists in Japan. Be-
sides muscle dystrophy, loss of appetite, poor growth and high mortality have been observed
as symptoms. As the disease was suspected to be a dietary one due to oxidized oil in dried
silk-worm pupae used as a main ingredient of feedstuff, the relation between the disease and
oxidized oil was examined.

Carp fingerlings were kept for about 120 days on the diet containing 10% of the oxidized
saury oil (peroxide value 120~150), with or without DL-a-tocopheryl acetate (Table 1). In .
60 days, typical signs of the disease appeared in the group receiving the oxidized oil without
DL-a-tocopheryl acetate and the rate of ill fish amounted to 56% at the end of the experiment.
The pathological examination revealed that the symptoms are quite identical with those ob-
served on the fish in carp farms. The disease was effectively prevented by the addition of
DL-a-tocopheryl acetate (50 mg/100 g diet). Some results of chemical analyses on the test ani-
mals are summerized in Tables 2~4.

In connection with the feeding test, the turnover of vitamin E in carp was also examined.
As seen in Fig. 2, it is very rapid and marked in hepatopancreas, while far less distinct in
the muscle.
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Table 1. Composition of experimental diets. (g)

Riee | Defoted | sarcn | Cofn | Sagry | Vieamin | Miperal | DLa Tocophens oy
1 60 30 . 10% 0.2 2 1.5
2 60 30 10 (P*) 0.2 2 1.5
3 60 30 10 (O**) 0.2 2 1.5
4 60 30 10 (O**) 0.2 2 25 1.5
5 60 30 10 (O**) 0.2 2 50 1.5

* Purified oil # Oxidized oil (P.0O.V 120~150)

t Thiamine nitrate 10, Riboflavin 80, Pyridoxin hydrochloride 20, Cobalamine 0.02, Ascorbic
acid 300, Nicotinamide 150, Ca-pantothenate 100, Biotin 2, Folic acid 6, Choline chloride
1000, Inositol 400, p-Aminobenzoic acid 80, Menadione 8 mg, A; 4000 and Ds 360 IU per
kg diet.

t+ USPX salt mixture 100g, AlCls 15, ZnSO; 300, CuCl, 10, MnSO, 80, KI 15 and CoCl; 100 mg.
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RTXERLICHA bg WHABK 10ml iz, 10 SEEEHRL T L 10 % =iE(LER 10ml % ¥Rin
L, BOSEIC X 0 IBa Bk L, OWTC W% 3ml 12 40% = 7 —,4 1ml 35X 08 0.75 % thio-
barbituric acid (TBA) K&E¥% 1.25ml % jnz ¢, 100°C ¢ 10 SfEmE L 2%, &L T 530me ¢tk
BEE L, TBA {Bi% SINNHUBER 5 L' YUY [ L7230 CE¥ 1000 g 24 » © malonaldehyde o mg
FoEbLLTH 2B,
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Fig. 1. Transect1ons at the anterior end (1), middle (2), and posterior
end (3) of the dorsal fin base. Top row: diseased fish (Lot No. 3).
Bottom row: normal fish (Lot No. 5).

Table 2, Results of feeding experiment for 120 days.

. .. . Apparent
]I)\IIS t X:E;lellt glillt vsIr?elilgﬁt szaciint eﬂ"f::(i)ggcy Mortality d;slil:lrscféiy
g g % %
1 5 26.0 420 0.54 2.3 ) 0
2 ” 24.7 400 0.49 0.6 0
3 ” 18.0 254 0.37 33.8 56
4 » 28.5 464 0.62 0.6 0
5 7 31.7 540 0.69 5.8 0




Table 3. Results of chemical analyses on test animals.
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Hepato-

Dict Muscle pancreas Body oil
Moisture | Crude fat Vitamin E | .. Peroxide
No. % % TBA wglg Todine value value
A* B* A B A B A B A B A B
1 80.3 | 78.8 1.9 1.7 1.0} 0.8] 3.5| 2.3 86.5 110.1 1.3] 5.6
2 80.4|79.5| 2.2 1.8! 1.8| 1.4{11.1] 2.5| 100.3| 122.0! 3.3 6.6
3 80.3[80.7| 2.0| 2.2| 3.5 2.0| 2.3 1.0 107.4 121.7 | 6.5 10.1
4 80.0 1 78.5| 2.0, 2.0 3.0| 1.3] 9.4 59| 103.9| 123.6] 6.1 | 5.3
5 80.2 | 78.4 | 2.1 1.7 1.1 0.7 124.9| 18.5 109.4 121.6 3.6 | 4.7

* A.--30 days, B..-120 days.
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Table 4. Fatty acid composition of body oil
of carp reared for 120 days.

Fatty | Diet No. 1 | Diet No. 3 | Diet No. 5
14:0 1.1 3.9 4.1
15:0 trace 0.7 0.7
16:0 16.7 20.5 19.0
16:1 6.2 10.6 11.6
17:0 trace 0.9 1.0
17:1 ” 1.0 1.0
18:0 3.8 3.9 3.8
18:1 40.6 34.0 35.7
18:2 21.3 4.7 3.6
18:3 } trace 1.4 —
20:0

BA} 1.2 7.8 8.7
20:1

20:2 3.3 1.5 1.3
20:3 1.0 — —
22:0 0.9 — —
22:1 1.6 3.1 2.7
22:2 — trace 0.8
22:3 0.8 2.7 3.0
Others 1.5 3.3 3.0
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<, BACIEN OBENHAOZEE U TBb mixture 0.2, minerals 2 and CMC 1.5.
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WoopaLL 5®ix= v v ik ke 5% Mz C=ovAE s e BAD X § v B BB, fF 100
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