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B X8R A AR LR AL 2 A RS0
REG FHE, REL, PR

(FPEAEHPFHEE BATAKFHEA, AL & RE 150070)

B B0 5mg/g RENBHR E865d 83 Hib#30d, 8 EREDARE 13 79% F220 69%,
AL ERE21.83%F26.0%., ABLEAR S AL RAEAPRSHHSBLEGRD, ABRLT &
RERBSONATRL, EEETH0BEEGEARRNFBOS kg REVRLBAE TR, &
FEGO pg/kg RE)NREBAEAEHBLE LT 0.5 mp/kg R EBZLBRESH ABTHE Ak dh

Bae ol E,

KW B0 KR B E, his
HESES5965.116.3 SRR A

3 e 1959 SEBHIE 9 A 3400 6 B
BITEVY, BUBEBIOERTTHET 90 F£1Y),
BE 5P e EE RN, BWah e,
S BAHIE, T EREEEREKIRNL
SRR AT IO Mt PR R, R, FE Rk
B, A X0 R B A 1 TR R RIE, B3t
A BB 1 SR R L SCRRIRE . X SR T
T ST B B R R AR5 0.1~1.0
me/kg: BV HAMBETRN 1~ 10 mg/ke?, &
SCRA B A 1 R A B o B R PR AR R, R
R 7E 4 B0 7 I AR 4 7B R M P I R Xt
82 1) A 45 B 060 7 D AT R ST ARG

1 #HEE5FE

1.1 ##

AR 5 M RIETTK B s, 218
#[(38.666.80) g, (12.48+1.15) em]F1 3 A
fa[(7.93+2.43) g, (4.81+0.39) em],

1.2 FE
TRBEAKERER 2 A, KEEEEA S

WA 1999 - 19- 30
TEEBN W EEO950 ), L. BIITARITAAT R A, M
AR S E YR

T aRR E, R 250 L, 24 h AR R R,
FIRFK AR ERK, BK3 dEMHH, KbH
HERIFES—7 mg/L, HHE 0.135~0.45 mg/L,
pH 7.2~7.4, H#KE 21~26C, BITHSH 8 b/
d. REHE 5 BIE~9 A, &4k (CeCl, -
6H,0) o =47 4 5, 1947 B 75 hn % £5 40 28 48 1 ok
TR Eh AT R LR, RN ATHE, SRR | Bl
FRA 2 B, 3 AR SHHA 40 B, §%0.5
mg/kg MIRHERE 3% -5 BRF3~-S K, &
FHE, 2 d 1 Rk, BN 5 & HEE
UL Her B 20%, T 40%, F310%, BX
5%, Ll 10%., BUGELE 5 o BUEE, HE S
h S5 T MR R R 2 0 O A KR PR, W
KR EENERES,

1.2.1 #WERMFNBERKPBWEE 1 Hafmosd
H 3 HBARE30 4B, #HTEREFNE, R
AHENP; EHBERE 1% T ERT 28 M,
B L5 M AL R - 20T iR IR

1.2.2 SEEWEIEEDSREFEORIHTE R
B2 AR | 0, REHR AR g/keg hE)
BRIES!, MR 2.5,5.0,60 pg/kg IEE, &%
(0.5 mg/ke) TR HEARED s9 #8081 K,
1.2.3 MARXERANEAZE HELQFREY
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o B E s, BRI R AR 2 8RR e, i 4
HEERIE(S00 - 600C Y, KIS EFEMA 105 TEE

2

¥ 5 M3 A ARS8 B 0 P 8 37 U R Sok AT 3 )y
LA, RIEHEAT ¢ W,

BL B, o Sy MR S AR, A

H A - B L HITACHILR0 - 80)IEE ©

Ec 2.1 (R XTB AR R E AR i

1.2.4 HIBHE KSR AR HEL 0.5 me/ kg TRR 1 B8 65 d FMTR 3
i, RAGTHORE S LSS, AT AWE0 JMERRAELEL

k1 S RIEREL RN
Table 1 Effect of Cr*" on growth parameters and feed conversion rate of — 1 — year old common carp
B o BRfEE ]
' " fRHEE - T T ol F 5 4
- § 2R o . ®
AER gy mw CRRRERS e B cw TR ey
. ) #/d ; . Pure Instam ) Instant ! #H oy
51 Giroup » . Initiai Finat Relative Relutive Feed
Feeding N weight ANCous . ANEOUS X Feed
. weight weight . weight . weight - LOMY TSI
day= Bt weight ) weight i eificiency )
. gain rate . gan Tate gdin
EHIN Féle Sﬁln =
X AR ) o
. d 65 38,937 0558 26+ 15.05 19.33 .62 51.55 20.43
Control
gLkl X . ,
e iR 65 38.38+6.5560.65+16.03 22.27 0n.70 58.66 +12.90 - 13.79 24.89 +21.83
Cr'” = treate
Koy ) -
. N 8.08+2.26 13.77+3.15 5.6% 1.78 Ty 42 30.58
Conteol
bLaiEg )
L i gll 3 8.13=2.15 15.04+£3.37 619 2.05 £4.99 +15.17 120,69 P53 +26.00
Cr'7 = rreane
» S BH L, Coupared with control.
&2 BIpARSEENERAS
Tahle 2 Nutrational contents in feed, muscle and faeces in common carp
MW Facces . AL Muscle
HEN AR KAy ik A= HIEFHY Ko Ko
Crude prowein Crude far Ash Crode protein Crude {fat Ash Water
AR .
- 17.62 20,0401 3.58+£0.290 15 86=0.0221 18.66+1.3512 1.83-0.288 1.28 77.695+0. 357
3 B Control
3 - month —old ,g_tggﬂ
i 16.74=0,0392 3.39+0.312 16,25~0.0189 18.7410.3758 1.83=0.209 1.30 77.84+0.124
Cr'7 = treared
x4 _ N :
15,6020 D378 2.48+0.349 13,12=0.0281 19.59+0.3394 3.28+0.55 1.23 75.49+1.227
1 mg Comtrol
1 year— old AT
b 12.79£0.0356 20120468 14.81-0.0199 19.30+0.4087 3.1920.58 1.43 76.235+0.814

Cr'" = reated

« BEMBEITURNET SR NAREIaSNET 4T BRE X D=5,
Values for facces are on dry basis, for muscle are on wet basis,

EHIHESD 39.00%, BABRY 5.319%., K 11.33%.,
The feed contans crude protein 39 01% . crude far 5.319% and ash 11, 33% .

2.2 BUEFERESSH
BINREFEMERSSMERE 2. 1 BHE
SEFEFEHEN 12.79% AR 2. 01% & BHBK

AR,
2.3 SBEMEMmMES R ERER
HRNFES. RIBT,ENER2.5 pa/ke K

Frra s B E 15.60% BIEAENT 2. 48% ;50 & BHEF 6 b 5, 4324008 S BAT &
LB INELE 3 H AR R IR B, A5 0.5 me/ ke TORETR ) B (i R BR 21 R AL B e
AFEEMAEAMNBIAET  BREHFLEFEE 75 H(232.86 £ 88. 66 mg/dl) M (97.97 +23.13

F. WERRAHERSE, GRAMAKEFASNE  ng/d)P<0.00) AR, BHEN 5 pg/ke (FEL
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2 HEARA . Hrdh a6 KRR R L R B 75

BUMMWENB THEE, BEBARHEN  me/d) B & T EAL <0.05),
(60 pg/kg PRH), 4 T4 M4 WK 8 (308. 14+ 92. 47

3 ARFERER R IR B AR

Table 3 Effects of Cr*" on blood glucose concentrations in common carp with hyperglycemia

MW/ (mg-dl 1)

£ Bl /(g ke ) n WHH/ (pe kg™ HE) Blood glucose concentration
Group Dose of Cr Dose of glucose -
Oh 3h 6 h _
B Control ) 9 2.00 175.39£97.69  365.97164.66 252,50 +R1.66
N P S R oz 0L
HEA Control {t 12 2.00 238,25+ 62.7%
HER C* - treated &0 11 2.00 I08.14 £ 47 47"
PR Control 11 2.00 232 86+ 88 66
REEEEH Cr'" — treated 10 2.00 97.97+423.13" "

R R B rtpE A, LEPREA AT M A, Contal s injected with redia without Cr' ' 3Gr' ' - treated is injected with Cr* " media,
DYALFEE LR85 0.5 ma/ke PSR, The fish are fed with fecd containing Cr** 0. 5/kg.
® PB05, % ¢ P<O.0L

B CRAMEASHHROEEES LR R4 BEEHENMRELN
ik 4, MEEME. S mg/ kg 178} B #5404 Table 4 Effect of Cr** in feed on blood glucose concentra-
FOABITE0.7.14.28 d 2R 12 h BFERGEAE, W tions
B, ESSE A0, 4 YR 00 %k 1 il 458 &5 % A8 AR/ I I/
BENRLER, HTE BREBBARO Smg/ oy w50 00 weD
ke TORRN  BERO R, L SA AL IR 3 b, I e Blood glucose
M L (R 4). BAL TR MM (134, 35 + ?ﬁfgﬂ 4 ? 7 52.48118.89
40.49 me/dl) B B T X £ (108. 18 £ 33.33 mg/ Seme o5 . 7 6B.04= 18,10
d){(P<0.05). G~ treared
3 i‘j‘iﬁ ?,ifffl 0 14 8 TO.2B+18.86

AbEH

REVSA B SR BRSO 3, (A O et O YT meEs
B 7 08 I AR, 108 26 i 6 2 6 8182248
BERGWBF, SiAFHTBREE -5, B e T n 6 imesss
BRELEHELEATRE EEEYL3RMIEEY O tme R
B(FR3.4). Hdhn Mg ot o o R s B s 0 % 5 ssTzamw
BB MTR AR, 23R LR R - _
B ERBE IS EF SRR, MR o e O o8 lsereoT
FHRENE SR BREREN F#EH15%., gfﬁ 0 Ik 7 10K 18+33.53
R SR B 5 R AR AL B MR A L R s

BB CRRIRE, FIBSERM T ERO T B ¢ o Pho 7 bdaszana
SR AT, FE S8 240 mg/kg B LM * P<E.05
(£ ST LA A E P A B R R 25 R 5 1Y
RENELT, 2R ERARSRAERE, K1) B2 PHSALERAR | BBHRAA S HEAIE
AR RTINS 0.5 mg/ke REWAF4E . O LIS B & BT 3 IR AL, 1 e

M3 AARMNAERESINER 13, 79% H
20.69 %, B R ST H 21.83% A0 26.03% .
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LA, A PEAY 1 AT 3 H i E s LA A S
FRLUGBAMLERFR, ERLHAMAN SR
HERE T RE, SHAMNEARRRSKM, EE
WARMEMARER, ERFREHEAHERE

EHEAEER M (BRI, B, LEH0.5
mg/kg WIRRR SRR, X H A S AEEH M.

BE M.

EERCERAEEAE RN, RFERZOE 1] BUE S SSHEFREITRRL] FHEEAM, 1998, 12,
2, BT ATEA D WF9E e 52 50, H 0 8 700 B4 T 388 i “f‘;f- P
VRIS P 2T 9 B A A T 9 0 i 3 P [2] fiég EPREE R B, 1998, 4:25
RALDEAT, W ERERKE. MHER ) g 2 sekeamiiFERRNS R, bR
HES5EKBATFESEX, HFTEIT. FRIETTE, 1990, 93.

G R B R (RS, B R 141 xRN T8 RIM. AL A% Tk R, 1987
HPHAR TR SRR, B3 ERER 727
TTWRAME, ¥ W AR R ehE, ige ¥ Madar !

. . { Cyprinus carpio 1..) the effects of cobalt and chromium[]].

EREELSRF LA, WRENEHT 2 me/ Aquaculture, 1989, 76255 - 267.
kg@F#E 1L MR MHBAMEKGAREREK (0 2R *%E DARLNEMERRRESKOBE
), Xk BRI e EEEEEH. Ae48s00.5 {1]. B EAH, 1998, 18,6 - 7. )
me/kg) MB350 2 N H B8 I A AL LA BR, I (7] MR, % B - EnN R ELKR)). FEA

B SRR YR RS RS, s R R Hh, 1998, 19: 26 -21.

Hertz ¥, Madar Z. Glucose Metabolism n the Common Carp

Effect of chromium on growth rate
and feed conversion rate of common carp

LIN Yu-hua, FU Hui-guang, LIANG Zhi-long, 1.U Jian-min
(Heilongjiang River Fisheries Research Institate, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Fries (3 months old)and fingerings {1 year old) of common carp were fed with feed containing ce
0.5 mg/kg for 30 d and 65 d respectively. The growth rates increased by 13.79% and 20.69% and feed con-
version rates increased by 21.83% and 26.0% in Cr*' — treated fish. Above results indicate that C* * can stim-
ulate growth and improve feed conversion. The effect of Cr** is not obvious on nutritional contents in fish. In-
travenous injection with Cr’' significantly decreases the blood glucose level at a dose of 2.5 pa/kg (body
weight), but increases the blood glucose concentration at a dose of 60 pg/ke{body weight) in the fish with arti-
ficially induced hyperglycemia. The feed containing Cr** 0.5 mg/kg significantly decreases the blood glucose
concentration in the fish with hyperglycemia, but increases the glucose level in the fish without hyperglycemia.

Key words: chromium; common carp; growth rate; feed conversion rate; blood glucose
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