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W RE—& SR IR 77 700 2 88 4 K F
1 VMR 5% 18 BE 1 R R IR

THE', FR#E'?, EAR, 233, EHx@', AR, s2Ee
(L. FMpMb KSR e, 5k K/ 130118;
2. KFBBITEA RATF, HH KF 1304560,
3. PEIKFERLAF R BE IR K LG H L,

AV IR OK 0 5 1 B RPN FRGE AR W) 2 T T OB =, V005 JE)  214081)

WE: DR E #(33.52+0.17) g BB A AR, AE N BMEHFRER LT HAT8
(W) £ KR, 2B B &5 Am 0.0% (3T H) #20.5% (R %) I A Bt—4 A Bt (Ala-Gln) By
FRFH(35% CP1TKI/g) Ak, KA S MRy R 28 wHRMBEAACD) ;R H
2w ERER() ;A4 wRRKBAR, 4w BB AR EBRRE() ;84 wHR
SEBAR,EAwRRABRANNEREE(N) ;8 w L ERBEAH(V), FARKE
AT AR F MK . BT Ala-Gln 3% 07 R M # 48 £ KA di & 0 fh it A o
Yoo HRKY,Ala-Gln £ERRPWERERANERKH L FEH T EA(P<0.05), 2w
R ROEEEKEHNEEFTTAwERAMELS wHBRWERHLA(P<0.05) ;74 w i
MR Amir T KX EEFE T8 wHEEBRA(P<0.05) & B i B An i 4F 2 A £ &
MR 5 K2 0 Fn 1 h B3k 2|5 0, vk HSPT0 & i 5 K2 1 ~12 h M RFF B H AP, 4K 5
T, Ml 5K Z 48 h 3k B BB BT B KT o &R 3R O A 4L 0 o B e o R R B A B A
KT EA(P<0.05), ek ZH, tE R A BB ERANNE2 wHRRRA, & EK
REpETRESME2 w AIRBERAMAA w R4 w B RERA. BEBEREN, &%
MU vE HSPT0 B B 2 & T B4 (P <0.05) it Gk E 48 1 72 h i, 5 4 w B 1Y
4 wie] [ E 4 fnik 42 8 w By B 41 By i 7 HSP70 B % & T 41 (P <0.05)

KR 24, WABG—BABMK; £K; fHFHheE

RESES: S963.1 STERFRERAD . A

Wi He A SR FE AR SR, 7K SR B A
TSR R IR K A RS AL IR HESh W)
Gy Z AN SE R, INAE ) AR AE AR 2y
2 iz A i T Y R 2 R SR AL, 4
RIS, 8 57 BH Bl ) AN REAEHF IE B 1) AR BIUR
B VERE N, BT B, B B LR R
KRS K PR A R T 2 R
Unfap e i 5 R I 1 T BOR I8 2 R REHY 53k .28 11
FBEHLRE M BE 1, SLREIR Z% S L5 i 1)

Wi BEHE:2011-06-10 1&[E] H#7:2011-10-31

AP PERE T BRI H Y, 35 S 1S SRR RS S
FR2E R H 25 K TE M98, Montero 2557 X 4x 3k fi
( Sparus aurata ), Cristina 2" X} T il
( Oncorhynchus mykiss) 73 B FA4EH=Z E .C Ll M 4
A3 E A1 C F HUFA B4t R ARHT 0 £ 1A .
XN 25 WF 58 2 B, TR I — 4 Bk I ( Alla-
Gln) Z KA X A JBF#E K N K 4 il ECV304. Bl ik
PEBG AR VE . 3 T P4 BF 9 %W, Gln
S OGRS T A7 %) S 5 o S A DR AP A
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Flo MRS 2 A ( Trionyx sinensis) If)i%
v F2 B Gln T3 3 400 0 g O I A S 2
PAIF (TNF-o , 1L-18 I IL-6 Z5) (¥ 43 0% , 1 38 B
PRIOBTEALRE J1 , X 03 73 14 v A 7 A A
YT, PR Gln A5 G2 Yo e R /E ST . Gln
g — R IERRTE HOR A I, 7T LA R4 % 1)
(Hucho taimen ) {1 1" F1 % 4F " | o1 6§ 7t
0 R A K RURRE . TEE AW
WFFE R, Gln 8% Gln — KA g GRDRFH I 550 FH st 24
RS (R BF ST B, G 1 R ) £
SSCRAFTE I V] 35007, 75 5 J 4 Bk i) phy B e 4
FORREFH . B, 75T A B0 B R i
SR b BT HE B SR R R [R5 7 2
PravEB a8 ) IR, B7EHT Gln %) £
SRR TR AR B R S LB, LB E Gln f#
PRFR B B4 F 5 3K, A R T X, X
SBRA R F IR R BRI 1E T o

1 RPRS

1.1 306 {R 43Ry B o

LR M R, S 0.0% #110. 5% Ky Ala-
Gln (b 5t 3 Fii #% B2 25 BL 80 R A W), 2l 52 R
9% ) , LA Ala J°F-, it il 55 & % fig (35% CP .17
K1/ g) BERDEL, FAARGRDRIBC ] 5 SR E DRHEC 7
LB FRH ISR 13 ]
1.2 {5igit

Ala-Gln K (0.0% 0.5% ), Bl R AR U
Jn Ot B A G ) PR L, MRS 450y =X
AR L5k 5 A b BRA, 2 A T (0/70) (1
(0/2) 1M (470) IV (0/4) MV (4/4) KFEm, H
H 8 w SRS BEEL( 1) i BR iR 2 w[H]
PR I0) 5 A 4 w BRI AR, 5 4 w
Xof BEAELAH % 1) B £ W (1) 5 1T 4 w45 ROX i 4]
BEJE 4 w BRI DR A A FR AR (V) 38 w i
SLEMRAI AR (V) o
1.3 AFEE

R o A — N T8 A iy — i g A
( Cyprinus carpio var. jian) ., IR A E R TEN
AKGEAE R, PR IE I AR X A pY 4l a1 000 JE
I NKIRAR TR I, £ MR 3 B 35% Y X
HRARHE DI e e, W4k 15 d., fAl 5+
I 8 wo $EMURIR it 5 ML IR, FR4H 3
ANHE TG Z AT A IR 1 dL RS PR

R Aot AR X 5 B (33,52 £0.17) g, Rl
BRFRAEZ WK TG AR (80 cm x 60 cm x 50 cm) H1,
FRIEEE BE TR 20 g/ L, 725 N R R AR IR SR
WA G AT 8 w(2010-74—2010-8-28) {14
R, AR FRE S W SCER[13 ] .
1.4 SHERAFPEREEHRNEESHT

TR I 45 AT B 25 A fa R RS B H AR Oy 50
cm ¥R P, BEAR A 10 LK, ff H 5% B o
110 g/L 358 f AE BT B BE B 1 b, SR )5 ik
[l E JFR 7R R g, IR 3] 20 ¢/L 1375
EEE TRIREARL 3 AT A, 43 i e 38 (X BR D)
e 5, PR E B 01,3 .6,12 .24 48 72 h A}
HURE BN (] Br R gL B 5 R fa, SRR T, BEALER
HPFIA f, R F A R B 200 mg/L 1) MS-
222 rpVEPR TR B RR I, FH — Uk s S RS A
FEF kU, 4 CH#E 24 h J5,2 500 t/min & .0
10 min, 4} ES MMV, —20 CIRAEA o I b an
SRS F N, Bl AR S 303 1) 1F H 0

SR FH ) 7 W S Ak Bl —ad S0 Ak 4 it 2 00 5 i
W, SR FHVBORE -7 55 4 T35 5 492 43 ( RTA) 325
JE I3 B Bl , a0 & 18 e i AR I R T
SR PR 32 43 M i (ELISA ) T 7 17 Hh A ve
HEH-70(HSP70) 3870 &0 3 b A= A R
/NS
1.5 #EAIE

IR EHE LA E + drifEiRF R, R ] SPSS
16. 0 FRAF#EAT BLR 2R 07 26504, 22 5 B 3 i, T
Duncan [R 2 [LH, P <0.05 FRZEFBE

2 4k

2.1 Ala-Gln #2IR77 33824 KRR #2M0
Ala-Gln $eW 75 300 g A= 1< RE #9721
F 1. Ala-Gln SR 4 FiA R A8 T7 3, H5E A=
KAREHA R M. Ala-Gln 14 25 £ 1A E] 7
PR A A AR e TR A (P <0.05) o 25 A
T AR B F 225 (P <0.05), 2 w [A]
PR BEMR A A AR R IR W T 4 w Bl PR A SE
8 wHIRA (P <0.05) 4 w [H] PR ECR A PT A B0
BFEIES HAT 4 w SRS 4 w ABIRA R4S E
HERRERT 8 w LR (P <0.05)
2.2 Ala-Gln #2WR 773 22 62 1 4 i) 52 0
Ala-Gln $EHT5 20O 2OPE S5 W 30 2 1 ih
AN DL 20 S il i, 25 4B 22 18] 9 A
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WEXES  FHAEMBEIKE 0 ~72 h 21L&
PAAL, AR e 5 KR 1 h B 3] &0, SR 5 3
h FFIG I TR, a5 YK 6 h J5 2218 R, Pk
5224 h iR WA 58 VK B M aE FT K. BT
ISERE I %?ﬂﬁﬁm*fﬁAgiﬁﬁ%ﬂ*ﬁ%ﬂr*ﬁm
Ala-GlIn Jz HAEME 77 X A 52w, B4 2 b 75
N %ﬂ%ﬁﬂ%xiﬁl@?ﬁ%ﬁlﬂ,m%@E%L
BT, A 25 W (P <0.05), fakk s in
Ala-Gln B4 A7EM A ERE 1 h i I pE & &3k
P g H 5 XA 22 57 3 (P <0.05) . 4%
MRy 2R R (B AIG %o R AL, Hop 2 w [ F—i‘x
WL ARG 4 w ML 4 w (] BR AL IRAL ) I 25
WEALT AR (P <0.05) , HAB P2 %XTEEQE
WA REER(P>0.05), HiEEKE 3.6 Al
24 hif , #R IR LE 8 w5 WA 4 i B 'ﬁXT it
20 25 S 2, At A e 4y 2 Y v
TR (P <0.05) %ﬂ'ﬁﬂmﬁiﬁéﬂﬁ
Jop3E JE KA 12 h i IO 3 0 S AR T B4
(P<0.05),2 wia] PR ML FFT4 w4 w

[ i 30 PR 2 A T 8 R PR O 48 h 1 AR 5 o d
RTXFHRLL(P <0.05) , & 4L AE M8 J5 K2 72 h
PR B IE K, HAS 4 8] D0 R 25 5% (P >
0.05) o JPp3f Jey M B TR T o e J3E A /N O 2 w
] AP R4, e ek A2 2 B8 BDIRZS 10 2 w ]
PP MR AL AT 4 w BRI 4 w ] R

&1 Ala-Gln 2IR77 33 88 £ K RERI T

Tab.1 Effect of feeding modes of Ala-GIln on growth
performance of C. carpio var. jian

i iR/ RIRBTRY g R R KR/
AL initial mean final mean (% /d)
group . . .
body weight body weight specific growth rate
1 (0/0) 33.42 +£0.13  98.33 +1.07* 1.92 +0.03*°
M(0/2) 33.48+0.15 128.20+1.47%  2.40 +0.02¢
1 (4/0) 33.56 £0.11 120.30 £1.48°  2.28 +0.04°
IV(0/4)  33.51+0.09 115.57 £1.08* 2.21 £0.04"
V(4/4)  33.63+0.10 110.73 +1.13%>  2.13 £0.02°
TE R R A [l /NG 7 B 35 R 4L A] 22 5 .3 (P <0.05)
=G

Notes: The different superscripts of the same column values are
significantly different( P <0.05) ,the same as following.

&R2 Ala-Gln IR 3 S 5B 82 M AEH) 3200

Tab.2 Effect of feeding modes of Ala-Gln on serum glucose of

C. carpio var. jian subjected to acute crowding stress

1fiL 7% 5 %5 8%/ (mmol/L) serum glucose

| I m v \Y
ﬁf}iﬁiamg tress 3.33 £0.67° 3.52 £0.40° 2.65 +0.85° 3.30 £0.65° 3.00 +0.45°
PHBEM 8IS 1K [R]
recovery time post crowding stress

0h 8.48 £1.17° 7.80 £1.10° 7.60 +0.97* 8.56 +0.91% 8.27 +0. 88°
1h 14.12 £0.93° 9.89 +0.58° 10.25 0. 59° 11.49 +0.77% 11.66 +0.87%
3h 11.98 0. 54° 8.80 +0.57% 8.60 +0.41% 9.23 +0.61* 9.93 +0.32%
6h 11.05 20.38" 7.73 +£0.78° 7.37 20.91° 7.63 £0.78° 8.10 £0.19®
12 h 9.16 +0.42" 6.69 0. 48" 7.05 £0.35° 6.87 £0.56° 6.17 +0. 43"
24 h 6.96 +0.24° 4.19 +£0.59* 3.50 +£0.49* 4.20 0. 38" 5.25 +0.55®
48 h 4.16 £0.19¢ 2.52 +£0.25% 2.25 £0.20* 3.53 +£0.29% 3.17 +£0.29%¢
72 h 3.16 +0. 42° 2.54 +0. 34 2.35 £0.23° 3.07 £0.53° 3.15 +0. 24°

2.3 Ala-Gln IR A XX 2 624 M &
22

Ala-Gln 505 00 20PE 30 4% a0 2 6 1 i
R BRI DL 3 Stk A T, A 2E 003 K
[l Z RIS B 257 (P >0.05) , & HTE A
JEMRE 0 ~ 72 h [ AR Ak Fa AR 2L, HR 2 B a5
PIZ 0 h KB =0, SRS 3 h 46 s T %, Jhae
JEMRE 6 h J5 N B A 1%, (H B a8 5 IR E

BBz #Y

24 h JHSRICA 58 AW B0 T 7K, A4
Ry AR AEE(P>0.05),

P MIE R, 45 25 A0 0L 35 1z o 8 A 52 3] 4]
BRI Ala-Gln K HAZ IR 7 X0 52, B 45 40
M3 B B 22 AN B (P >0.05) o Fal ek ep dsfin
Ala-Gln ()£ AAE MM A TG E 0 h [ 1035 K2 5T B

KRB EE H S R4 2R B E(P<0.05), &£Fh
P T 2 A I 0 {E AR B 3 I T IR AL (P <
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Eibd 36 %

0.05) . WaJEIKIE 1 13 h it #B A& 4% L Y
LR R Jo P d I F X B (P < 0. 05) 5 BB )5
P 6 h i ,2 FE A PR ML FIET 4 w ) 4 w
V1) B 43 PR 2 14 AL V7 R O e 8 IR IR (P <
0.05) ; P8 59K 12 h i, LA AT 4 w IR
4 w i) I 5 PR AL 1) I 3 R R S UK X IR A

(P <0.05) ; IHg Ja PR 24 i, 2521 8] 1L T B Jo
WA 22 5% (P >0.05) , [EAT SR B AT 1K 5 31y
B FTIACE . BB PRI 24 51 72 h A2 ILTE B
JBEATS AE T B, 4% 2H 1) 0L 3 B o 1 22 S A W 35
(P>0.05) , 2Pl J5 Pk 72 b i}, % AL ARPK AL 5]
BB TR, AR AR E (P >0.05)

£33  Ala-Gn 8RR 5 I8 82 & 7 R SRR A0 #00

Tab.3 Effect of feeding modes of Ala-GIn on serum cortisol of

C. carpio var. jian subjected to acute crowding stress

135 Bz i/ (ng/mL) serum cortisol

| I I v AY
ﬁiﬂﬂisjdmg stress 5.06 +0. 55 3.96 +0. 50" 3.44 +0.55% 4.13 +£0.42* 4.82 +0.48°
BT W0 f5 P (]
recovery time post crowding stress
0h 539.74 £23.55"  368.73 £13.93° 391.20 £18.95*  426.36 +23.17°  419.76 £19. 03"
1h 359.83 £15.70°  239.15 £7.94% 254.13 +8.41° 284.23 +15.45*  279.84 +12.69°
3h 143.26 +8.31° 95.68 +£3.00° 101.53 +3.43* 112.36 +4.87% 112.87 +£6.31*
6h 85.96 +4.99¢ 57.41 +1.80° 60.92 +2.06% 72.42 +2.34% 76.99 +3.48¢
12 h 54.45 +2.84° 42.37 +3.23%® 40.16 £2.20° 43.73 £2.11% 48.20 £2.76"
24 h 12.44 0. 78" 10.59 +1.23° 9.21 +1.39* 10.93 +0. 53" 11.97 +1.03°
48 h 4.94 +1.19* 3.63 +0.55" 4.29 0. 50 4.58 £1.17° 3.97 +0.84°
72 h 4.27 £0.17% 4.30 £1.04% 3.95 +(.82° 5.25 +0.31° 4.03 +0.78°

2.4 Ala-Gln ¥ M 77 2 Xt 2 &8 f9 [ ;75 HSP70 #
SN

Ala-Gln $eW 77 =00 2P0 5 W 30 2 65 1 3
HSP70 (520 L3 4 Wi e 52, 25 4L AE T
BRI 0 ~ 72 h (RS AR, #R R e
JERE 0 h gtk It SRR FEMNA JE K E 0 £
12 h ARORAFAE R K7 ARG TG I, B ia o

YK 48 h £ 41K I B 38 5T Ko P M aa
HIT, £ LIME HSP70 Z [A) A 3525 7 (P <0.05)
2 w [H] A ME HSP70 4 FRT 4 w B 4 w [a]FE
BMRHAZRATZE (P >0.05) (H)5 4 w ZIRAY
4 wia] FE 4% ML 2 RN 2L 8wy 5% W 2 1Y I 3
HSP70 &g 2 5 1 % B4 A0 o5 A 4 Wl (P <
0.05),

&4 Ala-Gln IR XX 2R FT BB E 1 75 HSP70 BY200
Tab.4 Effect of feeding modes of Ala-GIn on serum HSP70 of
C. carpio var. jian subjected to acute crowding stress

1fiL 7 HSP70/(ng/L) serum HSP70

1 I I v v
iﬁiﬂj}iz’fmg wtress 75.70 £3.18* 86.78 +3.44° 90.75 +2.37* 112.01 +6.03° 110.57 +1.67°
kg SENER /=N ]
recovery time post crowding stress

0h 238.42 £11.19* 283.70 +8. 63" 291.82 +12.52®  349.28 +17.67¢ 343.28 +3.69"
1h 244. 94 +19. 66* 331.39 +8.78° 327.66 £6.77° 349.16 £17.81° 345.80 +5.99°
3h 243.00 +3.31° 337.07 +13. 72° 341.07 £13.38%  331.11£10.34°>  343.20 +7.22°
6h 239.21 +4.72° 345.14 +7.78° 339.08 +9.21° 343.91 £11.91° 338.27 £9.07°
12h 241.21 +6.40* 349.82 +5.33° 342.41 £12.40° 332.76 £12.41° 342.57 +3.91°
24 h 106.94 +7.27% 158.58 +8.38° 160.54 +10. 28° 140.05 +5.95% 153.95 +6.22°
48 h 82.56 +7.11° 95.18 £7.01% 97.41 +4. 04 120.58 £7.60° 117.18 £7.28°
72 h 77.57 £1.51° 90.07 £7.02% 97.40 +5.26% 113.68 £7.30° 113.92 £5.51°
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PEF A )G, J5 4 w IR 4 w (B BRI A
FESE 8 w AL 7E W8 J5 YK &2 0 h (1) 1M i
HSP70 & 3 & T X%t B4 Fn o &l [l fg 41 (P <
0.05) ; £ ML FE 8 5P 1.3 .6 A1 12 h [
M3 HSP70 .3 & X B4 (P <0.05) ; [Pt 5
KA 24 h I BRIG 4 w R 4 w ] BRI ALY
IM7% HSP70 55 B2 22 R @ 5 40, Hofth 45 F i
J5 AR B R X BEAL(P <0.05) o & 4L7E
HJEWE 48 F1 72 h WK E B a9 K, B
AT A w AR IR 4 w B PR R R AL FIESE 8 w i
FEMEZH A 1M 35 HSP70 5 3 8 T X6 BE 2 Fn At 45
W4 (P <0.05),

3 B

3.1 Ala-Gln #2IRAR X 2 62 4 K 4 BE R 51
Gln ZEFE R MR EZ M E R R, B3PIk
W& ERZ AEL T AR . Gln & FR kLY o
SR LR N RE I IRFR N e E R R KT
Aln-Gln g g fa /b K O — 2B 5E . e
TE7E [ B SRR TS il — 2 £ 1Y Aln-Gln, BEf 2
PR E R, R e aEn RS 8, R
KA TR I, L AR Ala-Gln 7] 42 755 47
P A KR RE BT ALBE J) . IR
Gln BEWE I il B 1 ( Ctenopharyngodon idellus) Jif
X Leu H1 Pro Azl ™), M8 A 1 %t 37243
M ISCRE T I 32 v oA 7 P g . AR Ala-Gln
T SL RN A A PR Y A KA S 3 = TR IR,
RSN Ala-Gln AS[a] iy 45 M 75 R T LA
HEAER ) AR, LA A3 RSO0 e 8 A K 110 i i
YERI /MU 2w [E] BRI > Hif 4 w R HL
o4 w ARIRBRIFEL > A 4 w AR E S 4 w
MRy E] PR 2H > 1258 w4, K H] Ala-Gln 52
IR E G TSR
3.2 FE2EHF B SURIEIRRIERE
TERGE A 251, FRA S T b id—
TR—"f (B ZH 2 %h ( HPT) 32 3] 3% 2 0 98, DA T3 20
RN AW AR, K B /& HPT 432
BRSSP o W i) FE R Z —  TE A T
PHBE il AR S B R A O T B
JETE KPR A 2 S R 5 S P ik 3 R 28 g i
Ebro X 21 €4, ik BR . ( Pagrus pagrus) ' | i
( Cyprinus carpio) '™ #ll ( Carassius auratus )™

SEIFTTAR N, P BT e 5 R 7 A b o F A e B T

K FGE F T HLS R IR A . E Ak
SRR M B o e K T2 ke 3 i A= DR
B —NRURIE R . 5 R BT o W 25 VI AH G A 2
I3 A 2 K, T TR R A g
Wt SEH IR B I R K B T
HEMACT A TS, A 5l H 4 ( Chanos
chanos) RYBTFL 2 W], TEVR AR FEAL B 404 R, 1 T
B S A A L 6 A R o A 2 0 K T 2
B RS AR A SR T, 4T
g AR R Y R K L T
15 o H ML T 2 AR 00 R X)L PRI Ik,
AT PR W O E B AR, (PR e A
BRI RO, 24 133 8 — B IR [ LA L3 1
WK AT IR A B 38 BT ACE B, AN RE A
h A PEIE BT B RR . LT 40 P 3
(HSPT0) ()3 PR 2 1 3t 434 A1, OB e o8 2652
&(GR) &5 &S ME N THHIBES 5 &E AR
B him KA A SR A 8 T A i A 4
AR A BT s R v a7 4 A0 45 A8 AN AL RE Y
PRIEPR AL . WL 3, HSP70 5@ i R 38 GR
T HPL 4 2445, HSPT0 7E 1F % 20 Jfd p /K F-
AR, AR DL RS R B2 TR HSPT0 (11553 3%
A SR A0 A P Xk 87 3 A PR . B L HSPTO (1 3%
B RE LA VIR . MDA 20T %
R I R R M HSPT0 A g 24 I i 9
Yk [ 78
3.3 Ala-Gln #1875 0 3 22 62 51 200 50 5 e
BE A IR

IEFRGCT sk B 56 80 Gln Bl 2
PP B AR B B BRSEIRAR, HLAO Gln
AT BRI T A B A B, AT 5 B
M Gln /KFIIFEAR , 0675 3 1 MR ES . AR 3t
ISR N T, 4% 2L (L9 0 L R R 5
WA W 25 5, F YN H a0 iy 45 41 sh Wy sk 1
TEH A BARAS T H T 4 I H0 Y 4 F5 1] b 4
WL AESE 8 JA R 2 A I 35 HSP70 B 3% & T
X REZEL A0 A B R 2, 25 W] Ala-Gln A 1E 3 R
AT LR SR 4 £ B HSPTO, Chow 451 1k
PRANSEG b B, 76 0 ] Gln (55 37 s b Rz 40 i
H eI ) HSPT0 mRNA 63k, I HE % Gln
VIR T2 BR8N, 38 0 B ) SR R T U
B PR TE S A AET . B TE I I
R A /N Gln Sk G HSPT0 [y 43k, AR
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36 &

o ) R A RE T, SRR A5 o 5 R I R2 i, A
T 6 o7 A R P R4 1 FH o

SUMER BT 8 1 e | A I Y R SR R K P
KAV BRGSO AR A, i e
AR I 2 A TE I SRR S8 1) — SR 28 PN B P I
I e AR R SR o {H 39 I 1fiL 35 HSP70
(78 A i e 5 0 A I T R R R TR I v
HSP70 7£ 0 h gl F 7, #8576 1 h 3] 12 h 4B
PRFF B KO, SR G TF G TR, 311 48 h &5 214Kk
k) SIS NN G N €8 1t 3 STEl = e A o
HSP70 fy 35, HSP70 Fl GR 254 8 fF 4> T 1F
B 5EARMNITE s S0 B A S
T R DR B R N R R b A0 B P A T L
e, PRI AN BT 05 , A3 Bl 7 AN M ek A HE
WA RILRE A AL, (A0 = A i A2

I Ala-Gln Ji5 , HEHTH 5 30 5 16 9% =2
AR AR AR, Ala-Gln £5 Fh 4307 ALY
AR AR L 75 o R A1 % R L, R 0 4
AR T HE B B T A %o B, 45 ol 43 MR Dy = 40 % i
TG B2 Jot Wk 52 1 4 L X B A 2P, oft
HSP70 $2 13 ) WA RN 22 J5 e 1 i) #6851 it
2H , ¢ Ala-Gln REIE 1< 71 MM | I 57 o st A0 1L
HSP70 A8 (bR S 4B b3 1 s

S 3k
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21(4) :384 —386.
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Effect of feeding modes of Ala-GIn on growth and resistance to
crowding stress of Cyprinus carpio var. jian

WANG Gui-qin', LU Hong-mei'*, NIU Xiao-tian' , LI Zhi-ping', HAN Yu-tian',
ZHAO Chao-yang’, QING Gui-xin'*
(1. College of Animal Science and Technology , Jilin Agricultural University ,Changchun 130118, China;
2. Changchun Tongwei Feed Limited Company ,Changchun 130456, China;
3. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes ,Ministry of Agriculiure
Freshwater Fisheries Research Center ,Chinese Academy of Fishery Science ,Wuxi 214081, China)

Abstract: The trial was carried out on healthy Cyprinus carpio var. jian with the initial weight(33. 52 +
0.17) g in a single recirculating system for 8 weeks. Diet was administered at concentrations 0. 0% ( control
diet) and 0. 5% ( trial diet) Ala-Gln of dietary dry matter, which were fed to the C. carpio var. jian in five
different feeding modes. continuously fed by control diet during eight weeks( [ ,control group) ,trail diet at
an interval of two weeks( I ) ,trail diet before four weeks at an interval of four weeks( Il ) , trail diet after
four weeks at an interval of four weeks( IV ) ,and continuously fed by trail diet during eight weeks( V).
Acute crowding stress was implemented at the last of experiment. The trail was conducted to investigate the
effects of feeding modes of Ala-Gln on growth and the resisence to acute crowding stress for C. carpio var.
Jjian. Results indicated that growth of different feeding modes of Ala-Gln was significantly higher than that of
control group( P <0.05). Specific growth rate of Il was higher than that of T, IV, V groups(P <0.05)
and that of [l was higher than that of V group (P <0.05). After acute crowding stress, Serum cortisol
reached peak at O h and glucose at 1h,serum HSP70 remained high level before 1 —12 h then declined, at
last, restored the normal level until 48 h. Serum cortisol and glucose were lower in every feeding mode than
in control group (P < 0. 05). The smallest increase of serum glucose was Il group, The first recovery
occurred in I and Il group after stress. Serum HSP70 in every feeding mode was significantly higher than
that in the control group( P <0.05) ,and returned to normal state in 48 h and 72 h. Serum HSP70 in [V and
V groups was still significantly higher than the control (P <0.05). In the current experiment, it concluded
that adding Ala-Gln could improve the growth and resistance to crowding stress of C. carpio var. jian. There
were significant differences of every feeding mode. Given economic efficiency and practicability, interval
feeding modes will be suggested in the practical culture of C. carpio var. jian.
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