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(P<<0.05), Ala-Gln ¥ FELE 0. 0~8. 0 mmol/L i}, 7] LLAE 32E 60 2 410 ] 22 80 A% bk 2 40 g 84 78 (P<<0. 05) ,7£ 0. 0~6. 0
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Effect of Ala-Gln on lymphocyte proliferation of
Cyprinus carpio var. Jian in vitro

WANG Gui-qin' , LU Hong-mei''*, HAN Yu-tian' , NIU Xiao-tian',
L1 Zi-ping' ,ZHAO Chao-yang® , QIN Gui-xin'
(1 College of Animal Science and Technology s Jilin Agricultural University ,Changchun,Jilin 130118, China;
2 Changchun Tongwei Feed Limited Company ,Changchun, Jilin 130456 ,China;
3 Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes,Ministry of Agriculture ,

Freshwater Fisheries Research Center ,Chinese Academy of Fishery Science ,Wuxi , Jiangsu 214081,China)

Abstract; [Objective] The effect of Ala-Gln on lymphocytes proliferation of Cyprinus carpio var. Jian

in vitro was investigated by models of immunosuppression and stress. [Method) Models of immunosup-

pression and stress were established by injecting cyclophosphamide and cortisol,and the injection of saline

was taken as control. Lymphocytes of head kidney,spleen and blood were separated and cultured in vitro in

media containing different Ala-GIn(0. 0,2.0,4.0,6.0,8. 0 and 10. 0 mmol/L), lymphocyte proliferation

was determined in different Ala-Gln concentrations of two models. [Result] Lymphocyte transformation in

head Kidney., spleen and blood of control group was higher than that of immunosuppression and stress
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models (P<C0. 05) , Lymphocyte proliferation of immunosuppression was significantly promoted at the range

from 0.0 to 8.0 mmol/L Ala-Gln (P<C0. 05),Lymphocyte proliferation of stress was significantly promo-
ted at the range from 0.0 to 6. 0 mmol/L Ala-GIn(P<C0. 05). With the increase of Ala-Gln concentration,

Lymphocyte transformation no longer continued to increae(P>>0. 05). [Conclusion]) In the present study.it

concluded that the immune was enhanced of Ala-Gln on lymphocyte transformation of C. carpio var. Jian

under stress and immunosuppression. Ala-Gln as anti-stress immunostimulants was recommended for the

culture of C. carpio var. Jian.

Key words: Ala-Gln; Cyprinus car pio var. Jian;immunosuppression;stress;lymphocyte

A A BE N (Gln) 2 30 ) 240 B AR A1 35 37 i 06 75 19
SRR PIE A AE K EEREMAR. IS5
A LIRS (WENE A Z RS R . Lin 48
W R W] A ARG I WA iy i L Bz 4 MR L s
Gln AlfE#E B & T . BB M I, 75K
0 BT A Rk b S D - A &= I (Ala-Gln)
AT & W (Cyprinus carpio var. Jian) By 4 K 1
FERPUILBAE Y. X TF Ala-Gln XF R #CIRE T
B2 IR 1Y i 2 bk B 4 M 1S 5 1 5 ) e R DL AR
T DR AS B 5T 38 A R A G P I e R R
TRt S N7 G Y 410 ) RN SRR AR LR S VB RLE A A
I b B 40 L S B 5 0 B2 PR Ala-Gln X 4 55 4 ]
L7 TR A R B 5 7 AR L 00 396 ) R A VR L DA
Wk Ala-Gln 72 2E 7 8T 2 W 42 F R 8

1R ik

1.1 K&

56 FH A B O W 5 PR AR B P i 3 1 fik
BE R R 100 ¢ £, WM TE
BB EL T, B R R & ML 2R 11 350 g/kg fiEHE N
17 kJ/g 095kt 2 Y (09:00,17:00),
Lz & #

Ala-Gln (4 =99 %) Wy F Jb 50 3 3 #x = 245 B}
B R W o Bz Jo e R M 4 B8 1 24 1 0y A R 2
Al B CCY) I T 1L 76 5 4 250 A RS W) itk
EEL 200 6 5 R W) R ol A A 4 o o B A B 5
fE/A T, RMPI 1640 ¥ % 3£ 014 F GIBCOBRL 2\ #] ,
0 355 252 AR T GIBCO 23 &), BEWR i (MTT) Iy T
AMRESCO A &), # ¥ 1 & & (PHA) 1y + 3£ [
Metabolix A ] .
1.3 REERAET
1.3.1 Sfydpd A0 & kg fi R4 10
mg CY, B 5 d A 1, Ly g 3 W58 3 ik
SIEER 6 d J5 BURE , 13 8 7 I 6 0 1 ) 24 W iR
FEHITE 0.5 mL A4  RESAHEE . BIMEL S 2

Ay [v) B 5 8 AR O 6 BECZEL S DA ) A e A [ )
A BEER K
1.3.2 maggmrs kg 0 R 5T it 1 4 50 mg
B 5 L 7E % I 1 4 )5 20 min BURE, & 5 A
HEEAERE S R R IR E AR R R4 DA TE]
7 3 A )50 i 2R BER K .
1.4 gEe@s S B AEFn 40 FE) Ik B 40 B G 4> BS
L4.1 srR ke smpedy o & 5 57 G RE 1 il
AR IR N7 A AR rp B ALl R 10 R AR A, 28 MS-222
IR I » F A B 20 K0 75 00 T RS A BR 48 0k L 7E 0 T 4
PR 28 JFF 28 0 ok Ao 19 7 S5 DA 2 5 bk i
FHpH 7.2 () PBS WK U EE mAm B 1 F5. W1
mL 2% 2% I A b EL A I B TR T KR L R
IV 55 90 O 48 40 B AR AR IS 1 ¢ 1), 1 500
r/min B0 10 min, A3 S 1140 H A W% o ]k
ELANMLZE A — B KB B0, A PBS %
WPE 2 k.1 000 r/min B0 10 min, 3 FIE W, N
A RPMI 1640 15 37 W, JH W AT 57 i B 48
W, TEA A P M A 10 L Trypan Blue % 5
5 min, A L3R T 0RR T EOF 86 5 40 A LA 3 2
JitL i 95 %0 LA BB A RPMI 1640 K525,
i R T N M B A 2 < 10° mL TR,
1.4.2 kBEFBpEshemiaed s s XTRMEK
a4 FH A AR 43 B30 70 D0 Y RG T B AR SR E TR AR 1R
LB BEE AL B L F Hank FC & A 89 77 59 i
J5 R WIT HFLER 0. 15 mm JE I8 W o Uk L o g Wk
G218 A B T 4 B 43 25 W A WD F . 1 500 r/min
B0 10 min, YT 38 Ak RIS bk 4 20 L 6 20 i 7E
1 500 r/min &4 F =0 10 min, F§ PBS ¥E% 2 K
SRIG A RPMI 1640 35 5% W, W B HAT ).
AL P B W . AE 4 M B P im A 10 plb Trypan
Blue %t , % 40 8 & &8 33 95 %0 DAL At 3 2% 41 Jifg
R 2X10° mL TS
1.5 Ala-Gln 262 B HpiEL EZNFm

FI MTT 2050 o B4 400 i P e fh 6. I 6 A
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Ala-Gln ¥ J# #6 & (0. 0,2. 0,4. 0,6. 0,8.0,10. 0
mmol/L), L PHA 5 BHM: X8, A& Ala-Gln S B
P (23 D) X B RS MR BE B 8 AT AT SR A e
B S EHA R Ala-Gln (3 45 50 pL. 8k
JEHEIEFFERY 96 FLIG IR MR E T 27 C iy CO, 557
FErh LR SR 68 h, 55558 64 h i 10 pL MTT ¥k
B 345 5 4L 100 L DMSO, 48 K b {1 3
(50 r/min)#R ¥ 10 min, {5 €455 o W) 783 V5 i . LA
S B CS T ) W bk L 20 R e fl %

oy B OD.,
A4 X BE L OD;50

1.6 #iEaE
I B LA B S AR fE R 7 KR R ] SPSS

X 100% .

16. 0 B XN 7] e B Ala-Gln Ab $ 47 8] 51 L 3k 5
FIAN JE] I F bk B 200 0 e Ak 3R 3 47 J7 22 CANOVA) 43
Mr s I Duncan’s £ 5 Hb 4 K 56 45 4b B[R] 19 22 5+
25 Ak HR A 5 S A R KA Yo R A [ S 24 A 25
FH Student ¢ ¥ 5, P<<0.05 BRERTE .

2 RS540
2.1 Ala-Gln T R ZE P H T 2 48 itk B 4 fn 18 38 1Y
=41

AR EZ K Ala-Gln 75 R SME T G 52 10 i T
A (7 9 O 200 D X oA EEL 00 B A A S e L 1

£ 1 Ala-Gln Xt G2 5% #0 5 T 2 68 i B 48 B ¥ L R B9 22 1

Table 1  Effect of Ala-Gln on lymphocyte transformation of C. carpio var. Jian subjected to immunosuppression %
24 b 3 Ala-Gln ¥ J#/ (mmol « L™!) Ala-Gln concentration
Tissue Treatment 0.0 2.0 4.0 6.0 8.0 10.0

3.5 X4 Control group
Head 4y 0 ) 41

kidney Immunosuppression group
X B 24H Control group

IR frk
Spleen AEM 4L
Immunosuppression group
, &2 Control group
I 3%

Plasma B 2 I ) 2H

Immunosuppression group

0.6420.05 Aa 1.23£0.06 Ab

1.73240. 05 Bab 1. 83420. 05 Bbc 1. 9320. 06 Bbc 2.03=£0.07 Ac 2.01£0.12 Ac 1.5720.06 Aa

1.7240.06 Ac 2.30£0.09 Bd 2.36£0.08 Bd 2.34%0.10 Bd

1.5440.06 Ba 1.6540.06 Ba 1.7740.07 Aa 1.8040.06 Aa 1.8540.08 Aa 1.7740.08 Aa
0.7240.04 Aa 1.2440.03 Ab 1.7420.07 Ac 2.172£0.07 Bd 2.262£0.09 Bd 2.2420.11 Bd
1.13£0.04 Ba 1.2540.04 Bab 1. 444-0.06 Abc 1.60%0.05 Ac 1.5840.05 Ac 1.4640.04 Abc

0.55240.04 Aa 1.0240.08 Ab 1.3540.04 Ac 1.5440.05 Ad 1.6740.05 Ad 1.6540.06 Bd

T AT 8 5 AR A /NG T8 R R AN R VR E Ala-Gln 4 B8 i) 22 53¢ . 2% (P<<0. 05, Duncan’s) , [6 9 046 J5 b5 AN [6] R 5 7 5 32 4b 40 55

Xof HE 20 9% 5 i % (P<<0. 05, Student £), F3[[.,

Notes:Data among different Ala-Gln concentrations in the same line with different letters indicate difference at P<Z0. 05,Duncan’s;Data in

both treatment group and control group with different capital letters in the same column indicate difference at P<Z0. 05, Student .

The same as following.

e 1 G Re ikl 415 % B4 1R A ¢ A 6 &5 R ]
A1 7E Ala-Gln ¥ B4 0. 0 mmol/L B . G5 41 1 21
A A SI A D I 9 L 4N N A Ak R 38 B A T
HEZH (P<C0. 05) , & B i 300 il B A1 17 Sk ' T O
A1 Ji i 96 L 200 L ) A A % A G AR % ) R B . Dun-
can’s 2 HE HLACL, SR R WY, 5 30 ) 41 3k B L I E AN
I 3K 5 440 5 Ak R 4 B 5 Ala-Gln ¥ BE 19 7H 785 1
PP (P<0.05); 4 Ala-Gln ¥ B #8 i 8. 0
mmol /Lt 3k 15 | 00 HE A A0 F o i 9k B2 40 i 5 1k R
NPk T . H 8 mmol/L 405 6.0 1 10. 0
mmol/L Ala-Gln ZbFE] JC B F 2 % ; 54l Ala-Gln
(18 5 Acb 3 2 S S Y AU R A R I Ak L 4 i
R T FET 0.0 mmol/L Ala-Gln 4b 3 (P <<
0.05), FWITE— & e By {il (0. 0~8. 0 mmol/L)
P s Ala-Gln ] LLUAR 3 G 32 300 61 2 6 bk 20 200 A 1
HGH T G LS I B AT i 5 B R T AN P 4k SR 3
K(P>0.05),

2.2 Ala-Gln Xf BZ # 5% 4 T 22 82 itk B 20 Ffn 35 38 A9
A

ANTF R BE Ala-Gln 75K SME R 045 1 T 2 fi
P49 908 U 448 S, T AR L8 440 3 4 A T 1) B2 T DL 3R 2,
I EE R KB, Ala-Gln ¥ JE & 0. 0 mmol/L B},
7 T L A Sk B U R IO O A B Ak Ry
T X B4 (P<C0. 05) , 3% B I 38 Ah B I IR T 2 4t
KB G N A JE i ) I B 40 B A Ak R e LS
TI., Duncan’s £ LS5 R R W, N4 Ala-
Gln - 4b B 035 5 bk L A i i fb R B 2 = T
0.0 mmol/L Ala-Gln 41 (P<C0. 05) , H.4% #¢ & [] &
B3 255 (P>>0.05) 5 N 38 4 I U ¢ 3k £ 400 i % 4k
RHREE Ala-Gln W BE 0938 I 7+15 » Ala-Gln £ 4b
PEH4 52 # T 0.0 mmol/L Ala-Gln 20 (P<<0. 05),
Hrf,10. 0 mmol/L Ala-Gln &b 3 5 I 59 ik [ 40 i
AL P Z 5 T 2. 0 mmol/L Ala-Gln 48 (P <
0. 05) {H 55 H A &b ¥ JC 1 3 2= 5 5 I S 4L 40 A i iy
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I U A0 5 Ak R B Ala-Gln ¥ B2 (% 15 hm i 35 K
Hd 6.0,8.0 A1 10. 0 mmol/L Ala-Gln 4b ¥ 7] 1
CAf bR 2R AR E HY P FEEHT 0.0,2.0
Fl 4. 0 mmol/L Ala-Gln 43 (P <C0. 05), F

Ala-Gln #F — E Wk B L B (0. 0~6. 0 mmol/L) Py, /]
DUARE S 107 8 A BT 40 174 A B 400 4 L R e ok Y
Bl J » 6 U2 400 it 48 5 i ) S -4k 2218 K (P>>0.05)

£2 AlaGhnXMNEBEHETEERCEBELRNZT

Table 2 Effect of Ala-Gln on lymphocyte transformation of C. carpio var. Jian subjected to stress %
I 2R kb 3 Ala-Gln # )/ (mmol « L= 1) Ala-Gln concentration

Tissue Treatment 0.0 2.0

4.0 6.0 8.0 10.0

K f 20 Contr

Jhazd C ol grou
Head group
kidney N {4l Stress group

e A2 Control group
Splee  rjiisH Stress group
% f 20 Control group
Plasma i # 4] Stress group

= S SO
Lo <
=3
+

.6840.08 Ba 1.82+0.03 Ab 1.9040.03 Ab

.394:0.03 Aa 1.794£0.08 Ab 1.
.58420.05 Ba 1.5920.04 Aab 1.

+0.05 Aa 1.6740.07 Ab 1.81£0.07 Abc
.1240.04 Ba 1.2240.05 Bab 1.
.7540.04 Aa 0.94£0.08 Aa 1.

.9940.10 Ab 1.97+0.10 Ab 1.46+0.05 Aa

1

94+0.05 Ab 1.954+0.11 Ab 2.0040.12 Ab 2.0040.05 Bb

7740.06 Abc 1.85£0.01 Ac 1.844-0.01 Ac 1.75%0.02 Aabc
1.9140.09 Abc 1.9040.07 Abc 2.02£0.07 Be
1.5940.08 Ac 1.5940.06 Ac 1.3640.03 Ab
1.344+0.06 Ac 1.5940.06 Ac 1.59740.07 Be

4340. 06 Bbc
2840.02 Ab

3w

BA T IT 2 I8 0 S e M s R 45 T IEHOIRES T AY
K7 Bl I i G B A A 1) A2 A ) 18T 3l ) S g AL
REE AR L SR TE IR HORES TR, K ™ 3 i e
TE— L B IR A 5 iR B F XRE e —E
T B 1 L b 5 48 5 T ) G 2 I 1) 9 45 L DA TG 5
BRI SRR LS OR Y A L TR A e B AR ST
PEF B R FEATHT ST . CY REfE DNA BUGE 52 1K, fiff
DNA #5555 52 i S 5 5 % o8 il 47 BB 19 DNA
B TSI 4 200 L £ 3 B I AT AR R S A R A e
IR /D TR L2 0 R AR LB 1 D b 2 B 40 i 156 1
CY {1 2 3 VE FH 5 388 o b B8 40 P 394 8 e o ofe 1
STk 38 52 e Bl ) A bk L A B AL RO — LB R
ERRI iRl R e N BRI WD RT3 & (i Rl R R |
Pt A S BN AT L J R I PR X A R i ) ik
U 200 0 A P S S T U8 B 5 BOAF 0 A L2 4 i
AT R . AR TE S IR S5 B 450 IR 53 45
(77 B 4 CY My e i A A, 2 IR Basu S
I Hideya S5 1475 15 T 5 B o0 1) A2 17 42 721 4%
WL CY 0T S B ot A A 0 Sk B UE A
A1 T i 96K B 40 e Ak R 4 A 2 IR IR L R T S B 4
AR T o7 (RS A e o ) bk L A R e AL R B E T
W G 1 IR ARG W T AR SMG 85 Ala-Gln (9 527

Gln AU 5 i 4w 0 W B9 20 5L R . i L 4
IO e AN A e vt RS S O S o
YIRS W T Gln' P RSN R B 57
B i Gl e B2 [ ARG, T LA ZI0M L 290 M0 70 2208 5
BRI R B M ATP ¥R R R . Gln 2l
£ 440 484 5 o 0 5 14085 3R 00 B 0F i BN 9K 2 4

ML ST R BT, S B SR W Gln W JEEH 0. 0~6. 0
mmol /L i, bk C0 40 Jfg 4% 5 % i 5 Gln vk B2 52 50) 4
WA R, ARBEIE W, d 0O [ 41 20 o B Y
WREL A 28 Ala-Glo JIEUS G AGRAA7E W] 1 22
S X A B S H T A A W) 26 29 rh ik O 40 A 0 B i
ANTA] B S BT AN R 2H 20 o bk O 20 B 1 o3 Ak 7R B
ol rEl., Ala-Gln ¥ JFF 0. 0~8. 0 mmol/L A},
AT AR S 5 00 1) T A2 68 P 9k O 400 S 34 B, 46 0. 0~
6.0 mmol/L i}, AT DL 3 N7 i A BT A 6 g 9k 12
2 B 14 B 5 R O I LS A T R A RO Ak 2k
WY 38R . e BT AL T S s 0 B ik 20 MK 52 O
B 75 20 2 (Y B 1ok & LS A R4 9 T s LA 58 B
G324 L Gln 78— Wk B2 0 R A RE G o 4 45 0k 1
2 B 1 B O B s e e . [RIAE A iR IE 45 1, Gln AT
3 3 B R A O R e R N K B A Tl T A A i 0 o
T I B AN i g A ok R 45 sh W i g S A
I FEAIR IS 2514 T - Ala-Gln X 88 14 55 37 4 758 70 16l
I 5 e 92 T e ALK TS R A0 %) gk O &4 o 34 9 5L A7
S A VR S A0 O Y B O e B R R R
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