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Sigma , RPMI.1640 4ml Hanks , , 3000r/min
S Smin S 2ml 10%
Binding Buffer Annexin V-FITC Propidium 100IU/ml 100IU/ml RPMI1640
Iodide FACSCalibur (pH=7.4), 37 5% CO,
BD 24h
1.2 1.2.4
1.2.1 9—10cm 3000rm/min Smin, , Iml
11—14g 240 , PBS , 100ul , 500ul Binding
, 20, 60cm > Buffer, Sul Annexin V-FITC 10ul Propidium
45cm><30cm , 6¢cm, (25=%1) Todide, 20min, ,
,pH 7.6%0.2, ,
(0% Gln ), 1.2.5 ,
0.25% Gln 0.5% GlIn 1.0% , , 5—8um,
Gln 16 , , ,
, s ; 20min, , 2h
, , 3 ; , 90% 40s,
5 , , ,
(%) 18.0 1.2.6 SAS
40.0 10.0 4.0 1.5 6.12 GLM ,
15.5 1.5 4.0 1.5 DUNCAN
1.5 0.2 1.0 Cell Quest Plot ( BD
1.0 0.3 (%) CP 450 EE 7.0 ) , + ,
CF1.10 Ash11.8 Ca2.10 P1.39 AP1.28 Lys2.86 SPSS11.0 ,  Bonferroni
Arg 2.65 Met+Cys 1.40 CI 0.73 Na 0.40 , P<0.05
Ala-Gln ImageJ (NIH ) ,
2mm , 80 ANOVA
1.2.2 (TP) ,
(UN) ; (PA) 2
, 2.1 TP PA UN CHO
; (CHO) , 1 , 1.0% GIn TP
(PO) (P<0.05) ,PA°- UN CHO
, (LSZ) (P<0.05) Gln ,
, (ALP) , TP PA UN CHO
(ACP) 2.2 PO LSZ SOD ALP ACP LDH
(SOD) , 2 , Gln PO LSZ
(LDH) ACP (P<0.05) , Gln
L-P 0.5% SOD ALP
RX-DAYTONA (P<0.05) : Gln
1.2.3 (1991), LDH (P>0.05) PO LSZ SOD
, 30min, 75% 10min, ALP ACP LDH Gln
, , , 6ml
0.25% Hanks Smin, 400 2.3
, 3000r/min 10min, , 3 , Gln



R 1 ERTEIKRF Glin ZBk3 B A ERAY M % TP PA. BUN 1 CHO & E£RI# M
Tab.1 Effect of oral administration of glutamine dipeptide on serum TP, PA, BUN and CHO in P. japonicus

Gln
0% 0.25% 0.5% 1.0% SEM
TP (g/L) 53.02° 53.05° 54.86° 62.51° 2.058
PA (mg/L) 4.20 4.82 5.15 5.34 0.390
UN (mmol/L) 2.09 2.11 2.40 2.67 0.188
CHO (mmol/L) 1.19 1.28 1.29 1.49 0.107

(P<0.05)

%2 WRAREKTE GIn ZBK3t B AR ME PO. LSZ. SOD. ALP. ACP 1 LDH & &85
Tab.2 Effect of oral administration of glutamine dipeptide on serum PO, LSZ, SOD, ALP, ACP and LDH in P. japonicus

Gln
0% 0.25% 0.5% 1.0% SEM
PO (U/ml) 2.05° 2.63° 3.04% 3.22° 0.141
LSZ (U/g) 0.74¢ 0.84° 0.92° 0.97° 0.025
ALP (IU/L) 49.71° 54.70° 74.07° 79.91° 2.949
ACP (IU/L) 30.08° 42.93 52.60° 54.32° 2.058
SOD (U/L) 126.65° 134.34° 172.94° 182.22° 10.275
LDH (U/L) 2.13 2.30 2.30 2.61 0.228

3 Gln ZRKXS B 7 X &R BT R AR 40 B ) 12 R B9 20

Tab.3  Effect of glutamine dipeptide on hepatopancreas apoptosis in P. japonicus

Gln
0% 0.25% 0.5% 1.0%
(%) 24,9242 43° 19.56+2.23° 16.80+1.35% 13.4742.29¢
n 9 9 9 9
(P<0.05)
2.4
, 0% 0.25%
0.5% Gin
s , 1.0% Ala-Gln
, (P<0.05), 1
4
3
3.1 GiIn
Gln 1

a. 0% GlIn

Fig.1 Morphology of intestinal mucosa
,b.0.25% Gln ,¢. 0.5% GIn

, d. 1.0% GIn
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Tab.4 Height of intestinal villi in P. Japonicus
Gln
0% 0.25% 0.5% 1.0%
(pm) 76.15+4.43 81.01+3.40 73.47+£2.43 104.49+4.29
n 89 124 110 104
ALP , , 0.25%
ALP, Smin,
, ( ,
, 2005) Gln TP PA
BUN CHO , PO LSZ , pH ,
SOD ALP ACP LDH Gln R
, pH7.6 ,
, ; 3000r/min
Gln , )
PO LSZ SOD ALP ACP
PO ,
33
Gln )
(Philippe, 1999) LSZ ,
FCM
, FCM Gln
( , 1999) ) )
, H,O, OH,
'0,, , ey
DNA Gln (mitogen-activated

> > >

(Halliwell et al, 1989) SOD

>

Gln s

3.2

protein kinase, MAPK)
(apoptosis signal-regulating kinase-1, ASK-1)
(extracellular signal-regulated kinase,

ERK) JUN- P38MAPK, MAPK
, -1(active protein-1,
AP-1) , (Conzales et

al, 2005) (2) Bel-2 Bel-2 ,

Gln Bcl-2 s
( ,2000) (3) GSH
(GSH)
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BIOCHEMICAL EFFECTS OF GLUTAMINE DIPEPTIDE ON PENAEUS JAPONICUS

YE Jun-An', WANG Bing-Xin', SUN Hong-Xia?, LIRui-Li', YI Xiang-Hua’,
ZHOU Yi-Yi', WU Jiu-Sheng', LIU Bo-Jing'

(1. College of Animal Science, Zhejiang University, Hangzhou, 310029; 2. Xiangshan Agriculture and Forest Bureau, Ningbo, 315700;
3. Xiangshan Damutu Economics Development Limited Company, Ningbo, 315700)

Abstract The effects of glutamine dipeptide on serum biochemical parameters, wither of pancreas cells, morphology

of intestinal mucosa in Penaeus japonicus are studied. 240 individuals in 9—10cm in length and 11—14g in body weight

were randomly assigned to four treatments in three replicates and 20 prawns in each tank. The groups received in oral ad-
ministration the same basal diet supplemented of 0%, 0.25%, 0.5% or 1.0% glutamine dipeptide, respectively. The trial
lasted for 16 days. The results show that adding glutamine-dipeptide significantly increased serum phenoloxidase, ly-
sozyme, and acid phosphatase activity (P<0.05). The serum superoxide dismutase and alkatine phosphatase activity was
significantly higher in with 0.5% or 1.0% groups than the control (P<0.05), and significantly higher total protein concen-
tration in plasma of the 1.0% group than the control and others (P<0.05). In addition, increases were also found in plasma
total protein, prealbumin, uric nitrogen, cholesterol, phenoloxidase activity, lysozyme activity, superoxide dismutase activ-
ity, alkatine phosphatase activity, acid phosphatase activity, and lactate dehydrogenase. The apoptosis of the hepatopan-
creas cells was established in flow cytometry, showing that the apoptosis was significantly reduced (P<0.05); adding 1.0%
glutamine dipeptide significantly increased the intestinal villi height (P<0.05). Therefore, glutamine dipeptide could en-
hance the activity of lysozyme, antioxidant enzyme, and phosphatase in plasma, decrease the rate of apoptosis of hepato-
pancreatic cells, and increase intestinal villi height in P. japonicus; in other words, the healthy of prawns were improved.
Key words Glutamine dipeptide, Penaeus japonicus, Total protein, Antioxidant enzyme, Apoptosis of hepa-
topancreatic cells, Intestinal mucosa morphology
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