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BWE. A4EE C(Vo) &R 0~ 1200 mg-kg™ 'KIREHIAR, EERMATHRAS AL WERFTRAEKE
BERIESSHERESIR. SRRV ERNH Ve § 85 15S0mg-kg "W AMBERER . # L EFEH Ve &
B OEREREARETL;EAH Ve EEN 5 mg-kg "L EHEEERE MBEHEELAZHE ve B K
B kS MRS TEA A TR R Ve & BN 300 mg-kg ™ 'BY S B R K 5 T L 7 VA O BB i R R M A
& VE 5 WIFE AR Ve 7 300 mg-kg 'R 600 mg-kg A IAEEHE. FAREREFRUEM Vel R FRBF TR
BN BT Ve RERBER BUERRBZLZVEH Ve IRMERE S 300mg-kg™'.
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Determining the vitamin C requirement of allogynogenetic silver
crucian carp with growth and non-specific immunity

SONG Xue-hong, CAI Chun-fang, PAN Xing-fa, ZHAO Lin-chuan
( College of Life Sciences , Suzhou University , Suzhou 215006, China )

Abstract: Allogynogenetic silver crucian carp ( Carassius auratus gibelio & x Cyprinus carpio £ ) were fed with
purified diets containing 0 to 1200 mg-kg ™' of vitamin C ( Vc) in the form of ascorbate polyphosphate for 8
weeks. The aim of this experiment was to determine the Vc requirement of allogynogenetic silver crucian carp
with growth and non-specific immunity. The results showed that the highest growth rate was reached at dietary
Ve level of 150 mg-kg™', while increasing dietary Vc level from 150mg-kg ™' to 1200 mg-kg~' gave no
significant change in growth rate; The dietary Vc level of 75 mg-kg ™' markedly enhanced head kidney index,
however, no difference was seen in spleen index when the dietary Vc level increased; phagocytic rate and A

-1, but even more V¢

rosette of head kidney cell increased significantly when dietary Vc level was at 300mg - kg
amount led to no improvement in immune function of head kidney cells; The total activities of sera complement
and lysozyme reached the highest values at the dietary Vc level of 600 mg - kg™' and 300 mg- kg~ !,
respectively . These data indicated that increasing dietary Vc level resulted in significant increase of non-specific
immunity . For the immunomodulatory effect of Vc, it is suggested that Vc content up to 300 mg-kg ™' be added

to the diet of allogynogenetic silver crucian carp in the disease-prevalent seasons.
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WE K SRR KA TR B RE 5 R £ P K ™ 3 W U LA I, S R 0 R X O 28 4 T A
B —, g E COURR L - S 3R MR ) A A2 W 1k 1 7 56 B A 0% ), RE R 3k kB9 R ML, 7T 14
B 1k 8 2 2 M K i A L 3 LA B AR R R R KA B R A R R R 0 AT . AR e AR Ve
DB AEREIRNCHRRBEENMARTEERETEFEN. AXX Ve HTFEER—BUUF
BEh Ve & B KR BRTESETERERRED . ST L BEaRREE RN RS
RFBBAETHR AN £ E Ve MIRMBRE M BA50E NADRE, HATE R RIRE. A7
AT EEEAERKMAMFR,ET NG HEERER A RREREE KT AR A F AT
FOMEBAMEEE REEBEE SRR, EEFERND Ve SESRTFHAERRERK
MEERIRF, WA EERN A EBRM Ve AR 2K,

1 MESTTk

1.1 SE5 R R e

HRAE Lovell WA A A RO R MR, HE AN (g W F EEELERNAR. ve- ZRBER
B (Ve BN 9.4%) It EFRBEU T riRHE, MWK ve H&4 514 0.37.5.75.150,300.600 . 1200
mg-kg "M 7T HREFRMEE OB, T 4CRESH.

1.2 FEHRMKRES 4

SCUG FE 5B AR A e AR K R SR AR S T B SR, (R E O 41 ~ 43g, 7E 50 cm x 60 cm x 100 cm
Bk e 48 R @ SR AR T 25CYI3E 2 B, LRETREILE A E P 21 S KEH S, B 15
B, ¥ 74HRB(BHIMER BN IRAEGHG, AREENEEN 3%, EERFF 8 A, LK
6], B RRIGHBRK = Z L, FEEFEE S Smg LU E,KBN25C, 8K 2 A ERER,
1.3 BEE MEAREEIERAE

MARMAEY R ERE A K TFEEERED, R

1.4 HBER KERE EEENNE

%8 EEWARE, TERBER, FRAKNLE JBE, HERKRTEHERTRERE, ITE
LERBEE, TRAXN

HIEE(%) =100 x (BFFEHAEE - BFAHAKE)/ BRFERE

LEHEBERBEE) =LA EFER(BBER) (mg)/HE(g).

1.5 kB4 A SRR (A IR RE

SRAELES W, FHEBR, )0 .2mL X FAM (L4 2x10 A -mL™"), 0. 1mL 7 F 4R 8
0 IS L 1B AT ,4CHiE 30min, AN 0.2mL ¥R JE 3 2% 5 B4R 8941 40 i , 1000r min ~' 8.0 Smin, 4 CHEF
10h SEEB KR, H 0.25% L B E & , Wright-Giemsa Je 4 835 WA , LUK B 3 LA B4 MBSk B
AR R A TEIR BH A 4

1.6 L'FABERAR
F10.67% &M k(& Ca* M2 ) BER BB FEE, FR B 2x 100 -mL I E &R
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B, BOE HRER.0.25% X _BEE, PEEO0.4 g L )REHER, HIT 200 ML BEHAMT
FUWERNARE., BT AREFRETE,

FEWER(%) = 100 x (MEERE A 3L 5 41 Ha $0/200)
1.7 IL¥E S FMETE PRI E

SREEET AT R s, B IER B Bk, B E N 25T, R b B E 4 60min,
W Wi 3 K A 542nm.
1.8 BHEEEERHDE

MESBEAZS Ry T, MERKK N 570nm, BEBEME(g-mL ') = (A - A)/ A HAF,
Ay FARIRBTHI UK (E , A NRIBJG B LR WUE .

1.9 FiEsm
AR T EANE, ETRE KFERERR.
2 5

2.1 AKFMIERRERE BRSO

ARRAN SR EFHRMAERMIAEFFELE A RNERMENEM L, ETTRENRIT T
P &R W& 1,
RIFEAKREEE Ve A EMBEHRHERKRERRERIEIRHR M
Tab.1 Effects of different levels of dietary vitamin C on the growth and

non-specific immunity of allogynogentic silver crucian carp

KA R  treat 1 2 3 4 5 6 7
A Y
VC % B (mg-kg™') 0 37.5 75 150 300 600 1200
Vc content
 HMEEE) 0.80c 0.835  0.9lab  0.97A  0.95ab  0.99A  0.96A
daily growth rate of weigth
A -t
X W % (mg-g™') 1.78b 1.84b 2.03A 2.01A 2.06A 2.02A 1.98a
head kidney index
-l
Bt B (mg-g™") 2.60a 2.51a 2.50a 2.58a 2.52a 2.60a 2.61a
spleen index
LEHM ATESFEB(R)
A rosette of head kidney cell 4.86¢c 5.31c 6.36b 8.25A 8.50A 6.09b 6.26b
S A R 9% ) 9.32¢ 8.92¢ 14.13b 14..50b 21.45a 20.55a 19.91a

phagocytic rate of head kidney cell
1 ¥ ¥ B BB P (pg-mL ')

activity of serum lysozyme

B AMEE (U mL ")

total activity of serumcomplement

E:RITARAEFEHRFHABEER(P<0.05) AAAEFHHRFHARBEER(P<0.01),

Notes; Figures with different small letters in the same line are significantly different( P < 0.05) ,and these with different capital letters are very

0.070c 0.065¢ 0.071bc  0.089abc 0.101A 0.095AB 0.09%AB

61.85¢ 62.31c 67.06b 70.11ab 72 .96ab 77.50A 77.81A

significantly different( P < 0.01).

2.2 Ve HMERRBERENEM

TR Ve BN IR BB R H 3 ERMLE R R E AR T 150mg kg A, HIHERE ve S &
g, 5 S 1m8 Ve F Bk 150mg-kg 'L LAY, HMERA LA R T, 7 1 200mg-kg !
FEEH TR B, R Ve 58 150mg- kg B AT 5 ARG LB A9 A KB, TR A Lo R
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LY (E1). Ve MO¥IMEBI 37.5mg kg 'L FHB LB EEW, B Y3 — 51 nB) 75mg kg '8F, %
BB BELF FAEMER Ve MmN (& 2), TMREHNAZEN Ve SBEHEM(EL),

g L0 21 r
3 ( N
£E 'wd 2.0
4@ =% 0.9 | 2 -
1Y T
m® 08 3 < !
= A -§ 1.8
8 2
0.7 — N — . L7 . . . M
0 37.5 75 150 300 600 1200 0 37.5 75 150 300 600 1200
Ve R/ (ng ke ™) Ve it/ (mg-kg )
Ve content Vc content
Bl s vext HEERKE W B2 HE Ve X ERRMR N
Fig.1 Effect of dietary Vc level on Fig.2 Effect of dietary Vc level on
daily growth rate of weight head and kidney index

2.3 Ve Xtk'E 4 A B3R G HIRE R

BREHMLFHARES A SOMMILEE 100
B, AULEHRAETWE FAMAMMMM, MEARM Ve 3T HA, LT MM A LR BHAK,
H4.86% , BmBEMBRTEIARESH(P<0.01), RiiY Ve & EiX 600 ~ 1200mg-kg 'R, A £
RERXHE TR, EBMNEERTIHEAE3),

2.4 KE4REWENE

BEREROALEARSBREBEILEET — EHTIEJ HEREBROBEWER, & 4 7TH, LM
HWEHEERR D Ve SR MTIE N, X4 Ve FBIAD 300mg-kg 6,k FAMRFWERES, Ve
SEH—EHm3 60ng°kg'15Fﬂ 1200mg-kg " 'At , kSR ERREFEETL,

& 10.0 o 26.0
= S 240
.+« o 80 N - B
fg z : o2 180
-2 2 #Wos 160}
=238 60 iz 14.0}
SE g3 120
a9, &< 10.0 |
= g Lo L R N . PR 5 80 s
o= 0 37.5 75 150 300 600 1200 0 37.5 75 150 300 600 1200
Ve R/ (ngekg 1) Ve B/ (mg-kg V)
Vc content Ve content
B3 Ek ve X kG MM A TR R B4 1R Ve Rf Sk 4 R R R AR 5 e
Fig.3 Effect of dietary Vc level on Fig.4 Effect of dietary Ve level on
A rosette of head kidney cell phagocytic rate of head kidney cell

2.5 I SFMEETEME

FREFE ve HEBIAR 8BS, iR R FREK M P SAMEE S BHEBEENESROE
586 fim, ARERRLEREVE 1 H(THRA)HFFRMOBAKFEEE EHRELTH 4.5,
6.7 HEBHMBH(P<0.01);F HAEMMKTFHERE Ve SEMEMTHRRE, 4 Ve & &1k 600mg-
kg BT AMATEREE UEAER Ve SEMHNTABRAE., AEBEENEERSHMAEM, R
BEAE Ve S RMMMRE, Y Ve SEHEMEB 300mg-kg ', AFHEBIELER, ME ve Bt —H#
R, EERERERL,
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T 80 g 0120
o o
22E P T2 0100
23 70 25
55 2 3
& .=z 65 W o 0. 080
=2 % >
S . . P N =
2= % 60 | %= 0.060 ! 2 N " ‘ P
0 37.5 75 150 300 600 1200 § 0 37.5 75 150 300 600 1200
Veiin/ (mgekg 1) Ve i/ (ng-ke )
Vc content V¢ content
B 5 AR Ve &I SR RS P B R 0 Ho6 fEk Vo XTI R EE 8RN
Fig.5 Effect of dietary Vc level on Fig.6 Effect of dietary Vc level on
total activity of serum complement activity of serum lysozyme

3 e

3.1 Ve 5ERRERETNXR

Ve BERE— R S A M RE B, L E—FEA REEAN AR AT T, AW B EG
WA, HiF £ 8K A S AESR Ve Li M Lovell®  Hardie %1 ZR#H% &R B Ve 4 5188
LWL KBRS AT O A, AR ARNDEPIMEEEABES. Ve EERFHEA FRER.
WUE R S R BRI AR R E R — DN EEE T, MAMAR 2R EBIE R ¢ AR C T
25k LA KB BRMERMS SRR &K Ve 1T 8 fMAE

AT 5 o S5 R 0D I S £ I O M LB Ve SRR , 52 R AR 1 x4 B A BT
LR K LR XS RN P EEEA Ve B X ABTIF A SERER &8 —F Ve Ik
£y, B LA AS 9 X7 PR 4E I i V8 B IS RS M R BRI Ve A L RA SV BALBELR,
Ve 3275 5 & RO I B IS 0, U Ve W AME M B R B R ER R B AR, AXNRERES
M EBERLE RN FIE L R E R AR R MRS S R SRR A X, KB R
B it BB R IR AR P BRI B A SRS EEEE H & A TR A LR
B2 (R Ve A RN TS K XN B — T T Ve REIEIR K B A R D BE .

M E L, Ve B — R i a0 i BOE MR M R, AESA RS R &I, FE Ve F&H
TR B M AT, P Y HGE B, A AR R L S Dh B 4R o R IR B B RO o

3.2 W Ve ERME & HFERME

WAt Ve B ER  IEE/MEAR, BEWAR. Founier £ A ve § 84514 0.5.10,
20,40 .80 .160 .320mg- kg~ 'Y AR MR IR H 5 4 f 15 8 BE AR TR Ve S B0 R RO AR
PR SRR B W R P PR MR VR TE 51K Ve Z IR KE R, BFE R, B Ve 2508 5mg-kg ™!
M 30mg-kg "B KR AT RIBEAR S BES, HEFE ve §BXABREAFEHHE Ve B 121mg-
kg™'s BN HIERE Ve RSB IEM T3 Ve FE BRI KR NIrdE, WA AR HaAE Ve
BRI A R B A S TS M R T BB A R A DR RUAR ME, I B IR BT AR 45 R L A AT AR
HIE b iR — 26 EER KT Ve B REMM R R TR L, Bagni £ R B, B Ve I B EFRE
By e A 5 O B S I M 5 Li A Lovell ® 4R B, IR MR R A Ve BR1R) A K T R, X B TR AR R E IR
I LR SR AMAE MTE M SR M E AR EREASEHEASARE W, HR Ve & 7 30 ~ 300
mg-kg B, KTGHERERZE I BRELELESR , MAE Ve F 85 3 000mg- kg™ B, B4 B0 b 435 H
HHBERS. FLREZAMARE, ABENCREARETRFEFREEN Ve BERNE &1 £
W fR Ve BRZ A Bl FBOEERF RIE R IIRE TR, AL B 410 A 838 B A B SR B A yE ¢
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REHMESSHERE R ERMRZE N E—EHE AN Ve MR A 5B Ve X 150 mg-
kg BB A EARBER T EA, R Ve 300 mg- kg~ BTk B 40 M R S O B GO
P4 B E R T X AL, M BAME RS HERIZERER Ve by 600mg kg At BB EAKFE, HN,EEE85 %%
JHBRRAT LUK, 5K Ve 2 300mg- kg ™ B ] i 57 B 4R AR 18 BOR MO HTR A7

MEBRZERT R, FH Ve Jy 150mg-kg '8, RERBAUTHKBRAREKEF , ETEEEZHRS
B2 (NRC)#F MR KEAISER Ve FIME 50mg-kg ™!, XATREEAEEFAKENAXTART R
BRBEL Ve, BILFR FHM 50mg kg ' EAREREFRAKNETE MASTREETHELT
HTH  REHEARARLE ek BMARERET NRCEFERE, K LR, FERMERR KL
KBEENFEH Ve TRER N 150mg-kg ™', RBHEIR A WAR Ve BER N 300mg-kg™ ' HI, R
AR, B REFRNRR  ARRERETNELYRE A Ve 58, @i E R FHmn
150mg-kg ' ZH.
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