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1
Tab 1 Compositions and mutrient level of test diet
I il I \Y
Ingredients( %)

Casein 32 00 2 W 3200 32 0
Gehtin 8 00 8. 0 8. 00 8. 00
Dextrin 28 00 28 00 28.00 2800
Cellubse acetate 18 00 18. 00 18.00 18. 00
Fish oil 6 00 6. 00 6.00 6. 00

Carboxymethy! cellulose 200 200 200 200
Mineral premix’ 400 400 4,00 400
Vitamin premix> 1 00 1. 00 1. 00 Lo
Choline chbride 01 01 0.1 01
E Vitamin E3 09 09 0.9 0.9
Total 100 00 100. 00 100. 00 100. 00
Nutrient level (%)
Crude protein * 36 34 3. 34 36.34 36. 34
Digestibke energy (kJ/ kg) 12 50 12 50 12.50 12 50
Lysine 2 45 2 43 243 243
Methionine 091 0. 91 0.91 0. 91
Calcium * 110 1. 10 110 L 10
Phosphorus * 085 0.8 0.85 0. 8
1. (mg/ kg): Mg 300.00, Mn 15 00 Zn 30 00, Cu 3. 00, Fe 160 Se 0.15, Co O 1, 11.00; 2 (mg/ kg): VA

8000. 00IU, VD 2000 00LU, VB1 1 00, VB210.00, VB6 6. 00,
25 I

E (mg/kg): [ 0. 1l

50 00,
50, IV 100

30.00 L 00,

1 00, VC 100 00 450 00 3.

1. Mineral elements addition level(mg/kg): Mg 300. 00, Mn 15 00, Zn 30 00, Cu3. 00, Fe 160 Se 0.15, Co 0.1, 11.00; 2. Vitamin addition level
(mg/ kg): VA 8000 001U, VD 2000. 00IU, VB1 1 00, VB2 10 00 VB6 6. 00, calcium pantothenate 50. 00, niacin 30. 00, biotin 1. 00, folic acid 1.00 VC
100. 00, myoinositol 450. 00; 3. Vitamin E addition level(mg/kg): | group with 0, Il group with 25, Ilkroup : with 50, IV group with 100; * were measured

values
1.22 2 , . . .2.5% .
. , 160 . . .
4 40 | . .
0IU/ kg I 251U0/kg I 501U/ kg IV 5
100IU/ kg (
100IU/ kg ). 2 2 2.1
. 20 . 20 VI
1.2.3 47.5%.22.5%  10.0%,
. 22.5%.125%  5.0%¢ 2).
(Bouin’ s) , yH.E , . ( 3). I , 8
1.2. 4 . . ,
. 2.5% . 10 . .
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Tab. 2 Morhidity and mortality of Vitamin E deficiency in carp
qup Sick Nos ¢ )Time Gweek) % %
Groups Dose Nos. Dead Nos. 5 10 15 20 Morbidity Mortality
Sick Nos. 0 5 10 19
I 0 40 475 225
Dead Nos. 0 0 4 9
Sick Nos. 0 0 4 9
II 25 40 225 125
Dead Nos. 0 0 0 5
Sick Nos. 0 0 2 4
il 50 40 10 0 50
Dead Nos. 0 0 0 2
Sick Nos. 0 0 0 0
Y 100 40 00 Q0
Dead Nos. 0 0 0 0
3 E
Tab. 3 The incidence of thimess back, exophthalmus and scale protrusion in Vitamin E deficiency of carp
VE () ) 6 %)
) Exophthalmia . .
Groups Dose Sekoke Sekokerate Exophthalmia rate Scale erection Scale erection rate
1 0 14/ 40 350 Y 40 2.5 8 200
II 25 8/40 200 Y40 12.5 4 10
il 50 3/40 75 240 5 2 5
vV 100 0/ 40 0 o 40 0 0 0
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STUDY ON THE PATHOLOGY OF VITAMIN E DEFICIENCY
IN COMMON CARP ( CYPRINUS CARPIO)

WANG Kai-Yu, ZHOU Zhen and GENG Yi
(Department of Fisheriess Sichuan Agricultural University, Yd an 625014

Abstract; The pathology of vitamin E defidency in common carp (gprinus carpio) was studied. Juvenile carp weighing about

60g were fed a purified diet which was supplemented with vitamin E with 0, 25, 50 and 100mg/kg, respectively for 20 weeks.

The morbidity and mortality were respectively 47. 5 %%, 22.5%, 10.0%, 0 and22. 5%, 12.5%, 5.0%, 0. The fish fed vita-
min E deficient diet occurred “ thin back disease”, lordosis and exudative diathesis with exophthalmus, scale erection and as-
cites Gross changes showed skeletal muscular dystrophy, especially in both sides of the back. The red muscle in body sides be-

came white muscle; the liver was swollen with yellow clor or blue color in last stage; the heart was enlagement with hemorrhage

in epicaddium; the kidney was swollen with hyperemia and hemorrhage; the sexual gland with dysplasia showed that the weight

and volume were decreased. Histopathologically, the changes showed nutitional muscular dystrophy, hepatosis dietetica, gonadal

dysplasia , degeneration and necrosis of pancreas. The skeletal muscles showed degeneration and necrosis, dystwophy of survival
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muscle fibers; the cardiac muscles showed degenemtion and hemorrhage; the liver showed degeneration, necrosis and many yel-
low or brownryellow ceroidlike dense bodies in liver cells; the pancreas showed degeneration and necrosis; the kidney showed en-
largment of glomerulus, degenemtion in renal tubular epithelial cells; the spemmary showed the quantities reduce of spermatogonias,
primary spematocyte, secondary spematocyte and spermatid; the ovary showed the quantities decreased of follicle. Ultrastruc-
turally, the mitochondria of the cardiac muscle cells, the liver cells and renal tubular epithelial cells showed swollen with disinte-
gration and lysis of caritas; the rough endoplasmic reticulum were enlargment with desquamation of ribosome; the karyotheca of

skeletal muscle cells appeared broadening and the nuclears showed distortion with reduced election density.

Key words: Vitanin E defidency; Pathology; Cyprinus carpio
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Fxplanation of Plate

1 M, () . . ;2 , M .
(W; 3, () , , . (<5 4 M, ;5.
, ", 16X ) , 7 (<) 8 "),
;9 , , (¥), H EX400; 10 NN (M H EX 2005 11 ,
(), H. EX 400; 12 . , (), H EX 400; 13. .
(=), H EX 200G 14. ( T«), H. EX 400; 15
/M, H. EX 200; 16. N (<), H. EX 400; 17 (=), , (—), H. EX
4005 18. , , , (—), H EX 400; 19. (<), H. EX 200; 20 .
(=), H.EX 200; 21 (=), H EX 5000 22 , (=), .
(—), H. EX 20000; 23. s s (=), H. EX 120005 24 s s
™, , , H EX 10000

1 “Thin back disease” (/). The diseased fish (below) with back muscle atrophys showed thin and knife blade form in the back The nomal fish
(above); 2. The body wall muscl of the diseased fish become thin and atrophied ( . The body wall cross section of the nomal fish ( “W; 3. The body side red
musck of the diseased fish faded in cobs © become white muscle disease(—), the nomal fish (<=); 4. Whole body scale erected( A, and exophthalmos in
the diseased fish; 3 The tail of the diseased fish hold up(\); 6. X-radial photo . The spinal flection in the diseased fished (&), the nomal fish (below );
7. Green liver in diseased fish (<=); 8. The gomads hypogenesis(™); 9. The skelebn muscle swollen and degenerated with the muscle plasm dissolving( v,
H. EX 400 10. The skeleton musclk atrophied, degenerated and recrosised with inflammation cells infi krating ( M), X200 11. Muscular apparatus appeared
degeneration and necrosis(—), X400 12. Epithelia, mucilage cells and granuke cells occurred proliferation in gill lamell, and the gill filanent showed as
lamelar structure (—), X 400; 13.The liver cells vacuolar degeneration and lysis(<—), X 200 14 Spherical or elliptical dun cerid particles ( *<—) ap-
peared in liver cells X 400 15. Mixed thiombus(”" in inlerobukr vein of liver, X 200; 16. Degeneration and neciosis in he pancreas(<—), X 400
17. Vacuolar degereration in renal tubular epithelial cells(<=), and swelling in glomerulus(—), X 400; 18. Rarefaction and the endothelial cells defluxion in
vessel wall of head kidney (—), X 400; 19. The spematocytes and the spemmatid in the seminiferous lobules were rarely seen(<—), X 200; 20. The ovary pre-
sented edema and the ovary cells developed sbwly(—), > 200; 21. Exuviation in the mucous epithelia of the intestine =), X 5000; 22 The congruction
of the skeletal muscle was unclear. The muscle plasm dissolved(<—). The mitochondria swollen with disi ntegration of caritas(—), X 20000; 23. The mitochon-
dria of the cardiac muscle cells swollen and necrosis, and glycogen gramule inclusions appeared in mitochondria(<—), X 12000; 24 The mitochondria of the liv-
er cells swollen with disintegraton and lysis of caritas( "). The RER enlarged with desquamation of rihosome X 10000



