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*1 EMEMEAREFES
Tab.1 Composition and nutrients of basal diet %
45 content
#H %, ingredients
il I I I v
casein . . . .
BEQ i 38.00 38.00 38.00 38.00
BB gelatin 9.00 9.00 9.00 9.00
extrin . . . .
PAE dextri 28.00 28.00 28.00 28.00
R 4T 4 K cellulose acetate . . . .
BEBER 4T E cellul 14.00 14.00 14.00 14.00
4R carboxymethyl cellulose . . . .
SR BT EE catboxymethyl cellul 2.00 2.00 2.00 2.00
i fish oi . . . .
£ 3l fish oil 3.00 3.00 3.00 3.00
i soybean oil 3.30 3.30 3.30 3.30
— calcium phosphate . . . .
R — & 45 calci phospha 0.90 0.90 0.90 0.90
- otassium phosphate . . . .
BifR — 4547 potassium phosphal 0.92 0.92 0.92 0.92
salt . . . .
A sal 0.20 0.20 0.20 0.20
B YT EWIE R mineral premix’ 0.50 0.50 0.50 0.50
- FEWIEFL vitamin premix® 0.08 0.08 0.08 0.08
choline chloride . . . .
&AL IR choline chlorid 0.10 0.10 0.10 0.10
&3+ total 100 100 100 100
B3R An nutrients
Jii crude protein . . . .
L H &R crude protei 39.30 39.30 39.30 39.30
B crude fat . . . .
M HE W crude £ 6.30 6.30 6.30 6.30
IR lysine 2.88 2.88 2.88 2.88
+ et + Cys . . . .
EER + LB Met +Cy 1.20 1.20 1.20 1.20
45 calcium 0.68 0.68 0.68 0.68
] available phosphorus . . . .
A1 FIB% available phosph 0.73 0.73 0.73 0.73

%L SRR NE (mg/ke) :Fe 150, Cu 3.00,Zn 50.00,Mn 20.00,10.50;2. 4kt EHENE (mg/ke) : V, 4000 U, V2 000 IU,
V560 IU ,V, 3.00,V 100.00, Vg 5.00, Vg 8.00, Vg 6.00, V12 12,00, 3ZER4E 30. 00, (HER 40. 00, 297 E 400, JLEE 80

Notes :1. Mineral element addition level (mg/kg) :Fe 150 ,Cu 3. 00,Zn 50. 00,Mn 20. 00,10. 50;2. Vitamin addition level( mg/kg) :V, 4
000 IU, V2000 IU, Vg 60 IU, Vg 3.00,V 100.00, Vg, 5.00, Vi 8.00, Vi 6. 00, Vi, 12.00, calcium pantothenate 30. 00 , niacin 40. 00,

biotin 400 , myoinositol 80

HERBERBFNE  BRIFANERES
RN, BIF 2 HEHER 2 BAH#ITIENR
F2EES, [7] e %of B B R E T EB HE AT R 48
R, BEIRBMERET AR OB,
BB HERR ISE 4R, Bouin R ESE , A 451
h, H.E Jef8  BEEMER

B REFIE ARREPBUEREA
B RRIE T A E UL BRI 2. 5% B 1%
ZREEE, ZEEBUK RN s s, B A, B
BR5h KT R RS Y 5, 3B S AR AR

fik AR B 30 A NER
fa REIKRIL, F4 CF&®2~3h,5000r /
min B.0> 15 min, K4 E 210 &, 78 H 57 7020 4=
1k B s A B e 4 B i J il (AST) AW
HEM(ALT) W& &, RABEREREY TRH
ST AR LRI A 1S A I T A e H AR 4R
ALYy (GSH-Px ) | it & 4k #y 15 L B ( SOD ) F1 R
B (MDA)E &,

2 4R

2.1 EREREHR

23t 30 AR, 1.1 MARE A H B
TARBREMEER, HRERT, R RS F
H46. T% . 33. 3% F 13. 3% , FET-F 4> B K
26.7% \16.7% F16.7% , i IV 40 R R H M FET- %
HHRE(FE2),

RIS B, I A SR R B B B A PRAE
ROBRNE 15 AFFH, | ARo0aREEFH
TRE,20 AR HBAKARHBERN IS, BE
25 At , B RAHEREEN R, FIIEE
B AILN & A 2548 , JUH LA RR w400 i iy 1 L
A BRI NEA B, A0 B i 1E A B B
AhgR 55 B PR SRS o 1) T 1) P9 U B, 538
HARA ERNENEIZERTE IR, W
ERFE LB, LR RE R E#
SRR 1/4 2172 (BR-2) . R HIEEIE
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RIE 1 ~2 BN, BRURL, Br3h L), Ba 358 T
Fero. B 25 ALUE, B ma BT, B
#HER(EWR-8) , Ed X-HREHRE LR E
B m LS (BRR4) . #8827Em, K, B
AREFWME . RITTHRFRBRR, o7 WK & )
HHERENOIRE, BEH, EEILASMIL, 5
FHE A FRAE(BRR-S5) . BERNEDOEE

5%, IR, FERERR O, S AR M , PR AR5 o T
RAB AR H AR, MR, B TEE,
7S BB AR R A2 RS0, B
FiR, B 43 AT DL FEAML  H I 5 B AR O, A, 4O
WHBH BT K K. T MARKATLE 20
JERLAJE dutE gt i BRI R . VAR L H o

R2 YEPRTNEREERTE

Tab.2 Morbidity and mortality of selenium deficiency in juvenile carp

M Se(mgke) L BORHCsick no. MEE) time FE(D)  FETE(%)
groups dose no. FET-¥ dead no. 5 10 15 20 o5 30 morbidity mortality
RIRB sick no * . 0 0 1 5 11 14
I 0 30 FET-3{ dead no. 0 0 0 9 6 8 46.7 26.7
BRI sick no. 0 0 0 2 7 10
I 0.15 30 FET-% dead no. 0 0 0 1 3 5 33.3 16.7
BRI sick no. 0 0 0 0 3 4
1| 0.30 30 FET-% dead no. 0 0 0 0 9 9 13.3 6.7
BRI sick no. 0 0 0 0 0 0
v 0.45 30 FET-# dead no. 0 0 0 0 0 0 0.0 0.0

AR A BRI BR
Notes : Thin-back was considered as morbidity

2.2 ALREERE

[.I. . IHEAEEMIBSREY, SRR
HABE(EBI.LFBERE. S5 HRET
HA &8 R B 2 R 2 A, e, JULPY L R 2R 4k
BB, (B ARR B A H B R R i JR)
IKFBIAR RIS , Ak = B2 , o A AR B ™
&, HIRZ R AW, B T A55 HIR
25, MR, V4R LA B R,

TBNL  RIIAAFRBREMIERAS R
Bk, 1 4HE7ES 20 v LR BIET 84 5,
K (BIRR-6) 5 LA 4 & A= 24 A8 1k IR 3E L
VR HR TR M GEZ HE —E &
) B A0 MR 2 4 R (B A7) o RESRAR Y
KB SHINAER EEBENESR E®B
ffe JHK , REF LAF dE 2270 40, REBWA , A
R T Y e , 72— S IR LB F LT 2619
Bh AEZENREARAKEARRE, 1.0
HETESE 25 LS hitE B ERAR 1k,

Vi 32 I SAA7E5E 20 J& V] UL FFF 40 i e
M asHe s, P 4R ) SR 0 58 K k. 3046 23
JA, 4 e P B AR PR R B b & AR IRFE B R
FFAHGUE B S50 , /Nt o S ik 7R IR o
Z B RV MR T ; AR 40 M2 M SRS R A 1R

%, A Z B REAHRE, SRR N A B E AR
FEaAHYRER(ERS) . I MAMBLES 25
Ja . BRI AR

= 1 7% 20 J&, ALIRI BRI 92, K B
DL 4EZR g8 R, LRI T, A R DL 4 %
AR (I RRO) o D AMEBRAS LK i 3R
I 42 g 73 AR SR 25 JEF0 27 J& )5 H B3
o

M THBTES 20 FERESEY K,
i, H i, AR, B R &, B A
BREIER, MARANZBSRMERILE, ERH
MM 2 SR WA A M IR SE R 20 R B L & K I
HRFFY, RREWRA KT OV Z (BAR-
10), I MAMAFESE 25 = 27 75 HAELAE
o

B THEAFES 20 LS /NEY K, BN
B B R A B NE b B A AR R
e P, SRR s W R A 2 B S A R
B ERE (B R-11) . J5HIE H B E WA KA
B EREZERREWARSTO, 1. MHERE
5 24 = 26 J& 5t BRI AR AL

B THATES 12 JJ R, KM,
WEIR il EE K B, AR B R, M R (R BR 3 B
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PRI R & AR R I R, e R 40 B 3 A= (1B -
12) , —SLigf ] IR 2 S . BEE R
BIIE , BB KPS =8, T MBS 25
JA G hAE gk A BIAR 4L

Wb I HAa7EsE 12 RN BFE L4
MZs R R ERS, BMERBNEK, BE
BE I R 4 B B IR ST LR, A R 2 81 B
HRFIRE MR (B MR-13) . T\ MHBAESE
24 7 25 [R5 d BRI,

Wi ir € RILHABAL,
2.3 BRIREERE

R ¥ LA 4 W7 34 75 g (B -
14) , EENERY 7, LRIk, 1M 7
o

o AR EERG, F AR
PRI B 8 TH 2R, JH 40 L P9 Sk ki T 34 1
&, T B AR (B RR-15) A P R 5K, A
PERIBURL , B B e B M 2 B , — S ER AL 2 A
B % (B i-16) o

B B/VE BRI GE N, R
BEHAERGF(ER-17) , B/NE L R i bk
P, U T 3L P A , T LRI ( BT RR-18)
2.4 MBEELIEFEHIE

A3 4 5 B (AST) #& Mm% k=
BEMmMBE P A ERABEEA S (FR3), KR
giRet, 1 400 M 4 ik | RS M IV A g
46.0% , 4038 29.1% , MM 6.4% , H 1

H. ITHAENHERHKEE(P<0.01)  MASEN
HERABE(P>0.05),

AAHAE(ALT) BENE  WHEHZ T
BRI A TR BTSSR, 1
HiAR AR ER AR VAN T103.1% ,
430 85.6% , M4 33.8%, H 141
H . MASNVHAZRHKBE(P<0.01),

o i BB AR i B 4L 4 B (GSH-Px) # 7y )
2 EENARE T4 RN E GSH-Px 1)
I8 R T 5 0 7K S B 1 AR T AR IR, I 4 R
A, T 41306 4 Ifl 7 GSH-Px 15 A VAR T
69.5% , T LA 49. 5% , M4AMEAE T 23.0% , H.
I.I.MASNVARAERKBEREZF (P <
0.01),

A 4 B AL My B AL B (SOD) % 1 3l 2.

H H Ak = W] B4 A I 7 SOD & 1 R&%, B H
PR ARG 0 K S R, 1L 3E SOD ¥ 7 P 1K ik B3
B, REERE, [ ik miETE 8V HREK
39.0% , T LA FEAK 29. 7% , TN 4 A 14. 9% , H.
[.T.MASNVNARZRHKBE(P<0.01),

1o 7 %R =8 (MDA) &-F 0l & H ¥R
BRZ WL R TE MDA & &7 &, B HRS A
K &AL, &+ MDA 28R, KBS
WAt, I R AN MDA S BBV AAS
51.9% , 1 HF+ 5 45.5% , WA F+ & 28.5% , B
I.I.MASNVARAERKBEREZF (P <
0.01),

R3 GRS 46 I i A AL IR AR RO RN

Tab.3 Effect of selenium deficiency on blood biochemical indices of juvenile carp

I

I Il v

BERER(AST) (U/L)

aspartate animotransferase

BAFREB(ALT) (U/L)

alannime aminotransferase

A Bkl AL B )
(GSH-Px) (IU)
serum glutathione peroxidase

& B E ALY B ALEETE
(S0D) (1U)
serum superoxide dismutases

mER_EAE(MDA)

( nmol/mL)
serum malondialdehyde

649.00 £11.27%

304.67 £7.64

54.45. £3.884%

95.42 +4. 8742

16.98 £0.47

574.00 £15. 00B°

278. 33 +3.06%°

90.24 +12. 438

110.10 +2. 318

16.27 +0. 89

473. 00 = 14. 0040 444.67 +17. 6242

200. 67 £30.075 150.00 +7. 5542

137.56 +5.20% 178.58 +6. 76™¢

156.52 +7. 73%¢

133.23 +4.51%

14. 37 £0. 308 11.18 0. 5242

E:RITHRERARAASFRRRERRBE (P <0.01), RANEFRFRERBE(P<0.05)

Notes; In the same row, values with different capital letter superscripts mean significant difference( P <0.01) , values with different small

letter superscripts mean difference( P <0.05)
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RERLEREY, WGk Z AT LB A K
AR RE TR, HE, BRI RS FET-E Tt
FEIRBASIE b, T ERBONUMUE R A R 3
BRI ZE g8 AR “ B B AR ” DL K 40 e 2
P IRFCNRIE R EFREITR. ZRAFHEE
T, AR O AT S RS B AR E R
b5, B LA E DR RTT R E, KL LA
WG B oA, R A A R R, 2
= BRI E . SRR B LA AR 2 10
B B R S A RS B KO BT RER,
FEoARANEENILEMAY R, EE RS+
AERTEAY, RIFEY RO T ALY RS
REZAENDRG . WhZ FEOESLRILRES
FEAR, B E B hEA S &Y K E A& BRI
P 2 g SR R LR 9 B8 O , 18 40 i R S5 32
H, 98 —FRF R, BEMTHRILZE
TEAEERE LA BEVIBRR, BIRHA P20
FR R & 20 W B R 5 2R RE R B B L4 e ) R B b
SACVER B R AR B BB 5 A5 B ATP B, 4
WE A B, WHEH R 2%, B HBIVE R
KRB EERETER . Hik, R84
HI R AR DR SRR R 2w,
| H R A B BT 2 e RN aR , & BB # L
BRAR,

KEWFRFRY , 2440 fio 5 32 15 58 40 Fd 35 3t
B, TR P B 5 5% B (AST) fI 8 R % K e
(ALT) 515 WUt A N 783 2 , 38 23 00 % 137 5%
00 2352 v VR o g ) T ek Tz B P 4 e 2 BRI £ B
WG, H b, AST F1 ALT 27EI% RN & A
TR EeE AR o AR b B 4 A 1 7
X B W R (V) W T B A
ARtk , FREATIGRZ X 4 R B T A8 R M R o
X S B % SR 5 0 B 5 B B B AT
Z—MRE, Bkl E R R E .

GSH-Px B—Fp S i, an k& 4
T Z oA, HrE SR 4 B A 454 A
TIRE IR, RVEMN MLASL LTI BB B B 5
¥fo R TE GSH-Px 526 B B p ik i
PRI B2 PRI, R A R PR AL RE SRR, T
LI A IR 5 Z B A F R E B
SOD fefefb a7 R BN, EEMA TR

T E AT T VR B i B 2 2R 4 B B A AR
#7,SOD 1E M8, TABA VG % B B 2 BB )
B AREh, ZIRER MG SOD E MK, 5
BN - O, A AR S EE IR , &
- O, M - OH™ K F-F, NTE| 2B R A
SO, 4 B RERE IR , 1 45 P Bz 40 M 46 47 , Ji 5 48 078
AR, WA BITEI | I K 4R 3, MDA
=HHESI RS EA=Y, BEEORS
A, BB AR, VEEE TR, S8R, i
BAALHRG™ , RIP LA RS B Bk T B
PRo XA I 3 MDA & 85§ B ik F %
RmF &, KA AERNEREEERRES RS, &
WAR R AL IE , 40 B fi i 8 A R
O B B LA 4 4 B A AR M IR SR S
T—Ho

BARBREGERGHEALE R E -2 HWRHE¥
AR U AR P, SR AR AE B E BT
T LA AR BT VE R R B
Tl JEIRIRSE SR B 4 AR 4L, SOD & P:REAIK, 1L
i MDA 8 A& M=%k, WiE GSH-Px
EYHEP R RSN EEZHRH S, MgELER
E RHABRENTHELR™ , ENELREIK
HhBHE, R ARETEENER LA RE
R AL, PR e S BEAT A kAR 2 B BT 1R B
MM BFRAE E AR UM, B4
ZREGZNZHERRBENE, 258 8KMH,
g B , 2 B A4S LA K bR B, T G Am i
HEREMNRERSAIAHE, ERAELEE
FRFN—BeZH S K b, 53 SME AT Gk 2 I T B
¥ GSH-Px YRR, (BAEZ4EAE R E 6hZ Bf 1l
1 GSH-Px G AR ZHMN, BAWMELEER
E A MMM AEYEDIRE (B A AT IS,
Hoh HRIEDIRER ERALA [F], Witk = i 2 T4
MR R S AL e AL B i ZE A5 R 24 T
FEHLR H BUAE R R B AR 4k , T BB FR A0 76 21 i iR
WA ERZH, WEHTHRE KA
Hy A5 A 30 R0 i 455 iig R &k A S| A T BUR
A5 D BRER AL ZE AL AR

BE 30k
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P hix 35 AR

L R () EEULAES, TE, AR, B a2, RE(T) BRI EILEES E#, ERERI;S. WACT) T (
), BRI 4. X - SHERES A (L) BET (<), FVERMN RS, BmaE(R)AIRE(N), THERNE6. NagRe
A ), WUEIBRE BIE T A ( — ) H.E x400,7. WLEF4EZS B IRFE( <) , REFREE( ), H Ex400;8. PR
T IRFEFIEME () BRI SR8, RENAEOHEYRRE( ), H Ex400;9. LIS 43S EM( — ), H E x 400;
10. BERMRES BREERREWARD.L( ) H.Ex400;11. B/ FFAREE RN, BERRESELE
MHREE( ) H Ex400;12. Rt 2K EME( « ) BRANEA( —) ,H Ex400;13. BB kST A58 1% ( - ),
EA A £ B A RN ARERIE( <) H Ex400;14. PLA4EBTHL 5 ( <), TEM x25 000;15. FT40 P £ohr s it %
& RN ( ), TEM x 10 000;16. FREMUBAREER , By BidE ( — ) , TEM x20 000;17. B/ME bR IR ARBIRE , (URR D
BMAE( ), TEM x25 000;18. B/ME b SR hikinik , BHafb( «— ), TEM x25 000

Explanation of Plate

1. The diseased fish (below) with muscle atrophy, showed thin and knife blade form in the back. The normal fish (above); 2. The body wall
cross section of the diseased fish (below) become thin with muscle atrophy. The body wall cross section of the normal fish (above); 3. The
spinal curvature of the diseased fish (below)( ) . The normal fish ( above) ; 4. X-radial photo. The spinal curvature of the diseased fish
(above) (« ). The normal fish (below) ; 5. Red muscle of the diseased fish (above)( ) faded in color . Red muscle of the normal fish
(below) ; 6. The nonuniform dyeing of the muscle fibers( «). Significant width and edema in the spatium intermusculare( — ), H. E x400;
7. Atrophy and degeneration and necrosis in the muscle fibers ( «— ) with infiltration of the inflammatory cells ( ), H. E x 400; 8.
Degeneration, necrosis and lysis in the hepatocytes( « ). Degeneration and necrosis in the pancreatic cells, and aggregation of protein-like
material in the glandular cavity of pancreas( ). H.E x400; 9. Atrophy and thinning in the myocardial fibrocytes( <), H. E x400; 10.
The number of macrophages in the spleen increased and consequently formed many melano-macrophage center( x — ). H. E x400; 11.
Degeneration, necrosis and lysis in the renal tubular epithelial cells( Ny ). The renal interstitium was infiltrated by inflammatory cells(X ). H.
E x400; 12. swelling and degeneration in the nerve cells of brain, ( <« ). Hyperplasia in the colloid cell ( —). H. E x 400; 13.
Degeneration, necrosis and exuviation in the epithelial cells of mucous membrane of the intestine( « ). The lamina propria of the intestine was
infiltrated by large number of mononuclear cell and lymphocyte( «). H.E x400; 14. Muscle fibers disintegrated and dissolved( «<). TEM
%x25000; 15. Crista mitochondriales of hepatic cells disintegrated ,dissolved and formed vacuolation ( «<). TEM x 15 000; 16. The nuclear
membrane of hepatocyte was damaged and deciduous partly( — ). TEM x 20 000; 17. Microvilli of epithelial cells of kidney tubules shed, and
only a small quantity of microvilli remained( »” ). TEM x25 000; 18. Mitochondria of renal tubular epithelial cell swollen and formed
vesiculation( < ). TEM x25 000
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Pathology of selenium deficiency in common carp ( Cyprinus carpio)

WANG Kai-yu, PENG Cheng-zhuo, JIN Ming-chang, HUANG Jin-lu
(Veterinary College, Sichuan Agricultural University , Ya'an 625014)

Abstract ;360 juvenile carps were allocated to 3 treatments. Each treatment containing 120 was randomly
divided into 4 groups, respectively fed with the purified diets containing selenium 0, 0. 15, 0. 30 and
0.45 mg/kg. The test indicated that the morbidity and mortality of the test groups were negatively
correlated to the level of selenium in the diets. The morbidity and mortality were respectively 46. 7% ,
33.3%,13.3% , 0% and 26. 7% 16. 7%, 6. 7% , 0% . The diseased fishes exhibited some specially
pathological changes, such as “thin back disease” and lordosis. Histologically, the anaplasia of the organs
and tissues was obvious, such as nutritional myopathy, nutritional hepatopathy, pancreatic degeneration and
necrosis and so on. Ultrastructurally, in addition to the mitochondria of the cardiac muscle cells, the liver
cells and renal tubular epithelial cells, were swollen. The disintegration and lysis were noted in the cristaes
of the mitochondria which formed vesiculation. The activity of the serum AST and ALT rose, the activity of
the serum GSH-Px and the serum SOD decreased, whereas the serum MDA concentration raised.

Key words ; Cyprinus carpio;selenium deficiency ;pathology



