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Monopterus albus Zuieuw
Synbran hiformes

Synbran hidae Monopterus 
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C18 2n-6

C18 3n-3 C22 6n-3 C20 5n-3 UFA

n-3
n-6

1 Irshad 2  
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34.5 2.4 m
37.8 3.5 g 9 1

20 1 m
1 m 1.5 m 20 50

1
4% 26~33 31 d 5

n=5 LSZ SOD CAT MDA

1.2.2
1% 4 2 500 r/min

5 min 20 
1.2.3 LSZ Hutmark 9

10 Chen 11

PBS 0.01 mol/L

5 6 7

Halver 8

EPA/DHA
C18 2n-6

C18 3n-3 C20 5n-3 C22 6n-3 1

 1
   Tab.1 Unsaturated fatty acids composition of experimental oils %

UFA Safflower seed oil Linseed oil Ma kerel oil
EPA/DHA

EPA/DHA mixed oil

C18 2n-6 60.87 25.09   3.6   1.45
C18 3n-3   0.34 42.72   2.1   0.94
C20 5n-3   8.2 41.08
C22 6n-3 18.6 33.26

1.1.2 UV-2800
UFA

Tra e MS
Micrococus lysodeikticus

SOD MDA
TC-199

ATCC 25923

1.2
1.2.1 L9 34

UFA 50~60 
10% JY/T003-1996

C18 2n-6 C18 3n-3 EPA+DHA 2

 2
Tab.2 Contents of unsaturated fatty acids in feed

Group
A B C C18 2n-6/% C18 3n-3/% EPA+DHA/%

1 1 1 3 0.95 0.58 0.77
2 1 2 1 0.97 1.12 0.21
3 1 3 2 1.05 1.47 0.55
4 2 1 2 1.35 0.55 0.55
5 2 2 3 1.35 1.10 0.81
6 2 3 1 1.30 1.55 0.25
7 3 1 1 1.66 0.58 0.27
8 3 2 2 1.65 1.09 0.59
9 3 3 3 1.57 1.55 0.76

A B C EPA DHA .
Note A B and C indi ate LA LNA and mixed a ids of EPA and DHA respe tively. Digits under A B and C show the level odes.
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pH 6.4 250 g/mL LSZ
2 000 U/mL 200 L

37  15 min 3 min
530 nm T T0

LSZ

LSZ  = T0

T U/mL

1.2.4
24 h

PBS 0.015 mol/L pH 7.2 3 100  15 min
TC

199 5 107 CFU/mL
4 

100 L 50 L
100 L

37 30 min 1
Giemsa 10 min PBS 5 min

200

= 200
/200 100%

 =200
/200

1.2.5 SOD

30 L SOD
< 25 OD550

SOD 50 % SOD
U/mL

1.2.6 CAT CAT
12 OD405 25 

1 mol H2O2 U/
mL
1.2.7 MDA
20 L MDA

10 nmol/
mL OD532 nmol/mL
1.3

SPSS11.5 Dun an
P < 0.05

P < 0.01
t

 t  > t0.01 P < 0.01

2

2.1 LSZ SOD CAT MDA
LSZ 27.28 U/mL

38.62~94.90 U/mL
3 94.90 U/mL P < 0.05

3 LSZ SOD CAT MDA
  Tab.3 Activities of LSZ SOD CAT and MDA in serum of rice field eel  n=5 X SD U/mL

 
Group

LSZ SOD CAT MDA

 Control 27.28 1.27b 170.46 6.08 20.69 1.37 32.76 1.97a

1 38.62 2.63ab 189.37 16.27 17.81 1.44 13.33 1.00b

2 50.91 5.15ab 116.95 2.58 14.26 1.37 16.76 1.94ab

3 81.56 2.07ab 201.30 3.75 17.56 1.21 7.67 0.21b

4 72.04 6.10ab 233.45 4.05 10.32 0.81 6.48 0.16b

5 75.85 4.68ab 182.80 6.37 15.60 1.25 10.00 0.54b

6 94.90 1.29a 173.55 9.54 13.41 1.14 11.14 0.83b

7 83.64 4.65ab 127.30 7.69 11.58 1.11 7.48 0.74b

8 80.35 4.25ab 242.26 9.75 11.85 1.12 12.78 0.63b

9 45.54 1.22ab 333.44 32.72 9.48 0.66 20.43 1.39ab

P < 0.05 .
Note Values with different letters at the same olumn denote signifi ant differen e P < 0.05 .
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3

1968

13

LSZ

LSZ 14

LSZ

LSZ 15 16

n-3 n-6

Cyprinus carpio var Jian LSZ
17 1%

C18 2n-6 1% C18 3n-3 1% C18 2n-6 0.5 % Cn-3

18

UFA LSZ
Montero 19

LSZ
LSZ 94.90 U/

mL P < 0.05 UFA C18 2n-6 C18 3n-3

EPA+DHA 1.30% 1.55% 0.25%

SOD 170.46 U/mL 3
116.95 U/mL 333.44 U/mL

SOD P > 0.05
CAT 20.69 U/mL 3

9.48~17.81 U/mL
CAT

P > 0.05
MDA 32.76 nmol/mL 3

6.48~20.43 nmol/mL
6.48~13.33 nmol/mL

P < 0.05 6.48 nmol/mL
P < 0.01

2.2
4

0.60% 0.023
2.6%~11.47% 0.020~0.227

11.47% 0.227
18.1 9.8

t  = 6.515 > t0.01 = 5.841 P < 0.01
 r = 0.884  r2 = 0.78

0.67
  r < 1 t  = > t0.01 P < 0.01

 4
Tab.4 Phagocytic function of phagocyte in tested and control groups of field eel

 Group /% Phago yti  rate  Phago yti  index

 Control 0.60 0.023
1 5.83 0.078
2 2.60 0.020
3 6.50 0.150
4 5.52 0.125
5 7.00 0.078
6 11.47 0.227
7 11.25 0.211
8 9.83 0.215
9 6.50 0.150
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UFA C18 2n-6 C18 3n-3 EPA+DHA
1.30% 1.55% 0.25%

11.47% 0.227 P < 0.01
18.1 9.8

FR FR

UFA FR

SOD CAT FR
SOD

20 21 CAT
H2O2 H20

22 23

MDA
FR SOD CAT

MDA FR
FR FR

FR
24-26 MDA

FR UFA CAT

FR UFA C18 2n-6

C18 3n-3 EPA+DHA 1.30% 0.55%
0.25% FR

4

UFA
LSZ

A-2 B-3 C-1 C18 3n-3 C18 2n-6

EPA+DHA 1.30% 1.55% 0.25%
FR
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Effects of non-specific immune and metabolism indices on Monopterus albus fed 
by feedstuff containing unsaturated fatty acids

YANG Yuan-jie BING Xu-wen XU Zeng-hong
Freshwater Fisheries Resear h Center Chinese A ademy of Fishery S ien es Key Open Laboratory for Geneti  Breeding of 

Aquati  Animals and Aqua ulture Biology Ministry of Agri ulture Wuxi 214081 China

Abstract The feedstuff ontaining no fatty a ids were added with linolei  a id linoleni  a id and EPA +DHA 
as additives and then were fed to Monopterus albus ommunity from Baoying lake. The a tivity of lysozyme
atalase superoxide dismutase the phago yti  apa ity of haemo yte and the ontent of malondiadehyde were 

measured. Data from above tests were analysed by SPSS11.5.The results showed that the LSZ ontent of test 
group in reased to different extend with 94.90 g/mL as the highest of all test group bearing signifi ant variation 
P<0.05 .The phago ytolyti  rate was from 2.6% to 11.47% whi h in reased by 18.1 times. The phago ytolyti  

index was between 0.020 and 0.227 whi h in reased by 9.8. The phago ytolyti  rate and phago ytolyti  index had 
very signifi ant variation P<0.01 . The a tivity of SOD was from 116.95 g/mL to 333.44 g/mL but it showed 
no signifi ant differen e between test group and ontrol group P>0.05 . The a tivity of CAT was from 9.48 g/
mL to 17.81 g/mL but the differen e was not remarkable in multiple omparison test P>0.05 . The ontent of 
MDA was from 6.48 nmol/mL to 13.33 nmol/mL de reased signifi antly ompared with ontrol group P<0.01
and the value of 6.48 nmol/mL was remarkable lower than others P<0.01 . Thus it ould be on luded that 
adding unsaturated fatty a ids ould affe t lysozyme a tivity of serum and phago yti  apa ity of haemo yte. 
The optimal ontent of linolei  a id linoleni  a id and EPA +DHA were 1.3% 1.55% and 0.25% respe tively. 
It was on luded that different proportion of unsaturated fatty a ids in feedstuff ould improve ba teriolysis and 
immune fun tions of Monopterus albus and safeguard FR metabolism in serum stay on a balan ed status. Journal 
of Fishery S ien es of China 2008 15 4 600 605
Key words Monopterus albus lysozyme free radi al phago yte a tivity
Corresponding author BING Xu-wen. E-mail bingxw@ffr . n
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