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(K= RIEBFFTRS JoR s LBFE o0, AN A A S A 7 ISR 4025 T PR, T35 ) 214081)

AL

TE: A S e W5 BR A 35 6 2 A DRl L 3% TE AT i (LD 2 B 0 I 3 BR (Crgane) » L R BR (Cig.50y) FO
EPA+DHA (Cy. 5,5+Cos. us) » A LI FREF A= S5 8 (Monopterus albus) ,31 d J& Wl 5 SE 5 55 B G ¥ W B (Lysozyme,
LSZ) . B M A L ¥ B4k (Superoxide dismutase, SOD) . i 48 1k & B (Catalase, CAT) J& H — & (Malondiadehyde,
MDA) & &MU 4 B AMEE . PPN SEIe 4 Roxt FA M AERr Rt S AKF . B % (Free radical, FR) AR L& IR i
FALIRAS. K H SPSS11.5 % ft, Duncan £ E R LIGH R 7. LR TR, LA MG LSZ EHHE A FRE
HIAR T, B fE M 94.90 U/mL (P<0.05) ; M40 HLAMER K 2.6%~11.47%, FESEENT 0.02~0.227 2 [8], SE 4 40 b % 4
40 f & R R AT s R E S (P<0.01); MG SOD & CAT ¥& 14 BIAE 116.95~333.44 U/mL J% 9.48~17.81 U/mL
2L, LREER (P>0.05), A MDA & & Wil A A A FERER TR, K% 4 48 MDA 4 6.48 nmol/mL, A % 3%
Z5 (P<0.01), ZRFWE: FINEMAHERG, #8005 LSZ WG4l LA s W 20458 Cs s
Cis, ane A1 EPA+DHA, I E 2514 1.30%.1.55% F1 0.25%, 7 5 35 1 0 25 5 R4 57 0 S Th g, 17 LB I v o PR AR
KA TATN RS . [ AR RE, 2008, 15 4) : 600-605]
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FESHS: S94 XERERIRAD: A

# fif [Monopterus albus (Zuieuw) |, 7& 1 28
srdcg BB A 82 H (Synbranchiformes) , & 8 %}
(Synbranchidae) , # &% & (Monopterus Lacepede) ,
AT A 2. AT A SR B OOk Y PR
FEE s N THREEEY M2 —.

A AT g 7 #8 (Unsaturated Fatty Acid, UFA)
RMEERKIT LRI EEETIEFRYI, HF Cyanes
Cis. 33~ Coa s T Cog, 503 UFA FEHUE N RA R 2
WA BRI RE AN AR 22 N, W S Rt R B
PR TAE A . n-3 FZEX AR S e 7= A —
HI1EH, n-6 F— & WA s (RdtfEH, P & 3
P R T SRR e B X EE, R A
B[R] — 7 B 1 A A, AT 22 ) AT A 4 92 A 561
KA TEG RN . Trshad 25 P 7E B B R HIE K}
S N UFA AT 42 & 45 W 0% s Pilarezyk™ 72 68 4]
BRI UFA o] 38 8254 7= A Al i ==, 4
PR SR G Th BE s Puangkaew 25 - 7E T 68 k)
s I UFA, B 41 B 2 2K 40 B 0 fe 4 s i

W HE B E#E - 2007-08-10; 1&1T H#H: 2007-09-24.

XEHHS: 1005-8737-(2008) 04-0600-06

TR, SR, UFA fE4R AR A2 PR 25 2
AR B B3 (Free radical, FR) . 75 1) FR 7K
S L HLAR I AR i ) R — i [

1EXT B R N TG R A I, iR I UFA
%o} B B AR RE S 1 S 5 K TR FR 5% MR R BT AR IE
AT FE I 1) e A PR R RS DA ) B A R S v T
(Cigoome)~ I ik 1% (Cig,3n3) 1 EPA+DHA (Cy, 5,5+
Co.ons LURELL 1 1EE) 3 O 8 H o) 0 11T 7 VA
A5 (Lysozyme, LSZ) A1 MLAH B AW v M Fr 2 )
[F] B 388 3t W) e 1MV B AR R A A B (Superoxide
dismutase, SOD) i F AL A H§ (Catalase, CAT) FITH
—.B# (Malondiadehyde, MDA) B4Rk, M5 ¥ fi 111
B FR AR SR UL B AL IR, BN
855 77 e 22 OB U HR SRR IR AR -
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Wi 0 JERL B RS IR G AR R VR
W) RV FE R4 5 26 e e © AR s 7,
Halver %5 ¥ 771k,

CEACKF I B AR b2 =], SRR A

HRILT &4, 6 @0 1 EPA/DHA V& & il i
W H B IR IA A2 i o A& AR Cogones
Cig. 33> Copusns MM Cop, oy T (R 1) o

®1 LWWERNAMERE®REE

Tab.1 Unsaturated fatty acids composition of experimental oils %
ARG DR pAR I i EBRAT it i EPA/DHA & it
UFA Safflower seed oil Linseed oil Mackerel oil EPA/DHA mixed oil
Cis.on6 60.87 25.09 3.6 1.45
Cig: 303 0.34 42.72 2.1 0.94
Cao. 5n3 8.2 41.08
Ca2. n3 18.6 33.26

1.1.2 EWMF|EEF  KWAIEE A Uv-2800 2!
BAHNAT WA 6 v AR R UFA & ==l e 18
Trace MS SAHE AL (EE ). BEEMIE REFR
Pl e A W EE VS BRE (Micrococus lysodeikticus) 1%
T ¥ W B BRI S SOD 5 MDA Wl 2 iR 1 £138
8 A R AR RS0 s TC-199 BE 32K A
= AMEAEAFELEE IREY TEAF)

GEAEEIRE (ATCC 25923) MG /RiE DA
it

1.2 &

121 RAFAZE IERE (LY ] AR ER
7S INAS [A] EG B 79 UFA, il e URL R, L 50~60 °C
M2 EIKE 10% LT, 4% JY/T003-1996 77 4 il
Cis. 6+ Cig, 3ns 1 EPA+DHA ( % 2) .

R2 ARBTEMERREE
Tab.2 Contents of unsaturated fatty acids in feed

e A B C Cig. 2n6/% Cig: 303/% EPA+DHA/%

Group
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

¥£: AVBL C AR WARER AR &1 (EPA + DHA) ; AR MR HFR R K TRS .
Note: A, B and C indicate LA, LNA and mixed acids of EPA and DHA respectively. Digits under A, B and C show the level codes.

S0 v E SR 1 T N0 T AR B AR, BRIk AR T
5 RS AL AN 4, KK (34.542.4) om, 4K &
(37.84£3.5) g, L% 9 AN SERALAN 1 AN IR 4,
HPAAT, 5 HIIRFRAE 20 N 2B MAE T (1 mX
I mX1.5m, BlA&4 20 H ), &4 50 . sSEX415
TEL IR W5 2 AN [R] A DR, 0 B RN & B
(SRR, B R FE M 1 vk, BEE B R R
4%, 7K 26~33 'C. 17F%E 31 d Ja M FREHLIMEL 5

B (n=5), A T I LSZ. SOD. CAT. MDA #llIf1. 4
L W i ) 5

122 MFEHRE 0w E N T H SR KA
1M, 1% FF 28 Pk, 4 °C oK 6 i 5 2 500 /min & .0
5 min, LRI, 20 CLREE -

123 IMiE LSZ EMME 2 % Hutmark & °-,
F 7% U Chen 25 MYy O VR BEAT B N B4 B2
DA B 5 K B R TR A IR, A PBS (0.01 mol/L,

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

602 O KR

5%

pH 6.4) TR R £ B E N 250 pg/mL, LSZ #5
HEWGR E 2 000 U/mL, fRRiMlM3E 200 pl. 3 bEiEs]
BRIEAT 37 °C 7K 15 min, 2KKH 3 min 2608 &N,
530 nm, W FEENE T, MIEEELE T, %
THNARIE LSZ 151

LSZ ik = - X RAEEHE, 67 UimL .
0

1.2.4 MUREEEME 4 008 4 Bk E AR
il 2« EX 4 K 5L 48 B AT 24 h I IR SE AR R,
PBS (0.015 mol/L pH 7.2) ¥ % 3 {X,100 ‘C 15 min
KO BRI & 9 6 H B B TR BT TC —
199 3 H1, b v i 389k i % 5X 10" CFU/mL, &
4°CE&H-

HY 1 100 pL 5 HTEEH] S0 uL & 4l IB 5 57 R
VRS B L0 2K 3 4 2 5 R 48 BR B 100 pl R
AYs B 37 CHUEL A E IR 35 FE 30 min, BB FR M 1
VEHE R, Giemsa 445 10 min, PBS 2% 5 min, Ji4%
ML, T1EL 200 ASFR PR AN A, 10 % A I 40 1 41
JH B0 R AN R R AN I N B AR B Fe A O
Al S NI RS o

B 2 = (200 AN HF Ak 41 B PP 7 9 41 A AR
A /200) X 100%

MRS EL =200 A AL A A A 77 0 ) 4 1 s
%7 /200
1.2.5 152 SOD EMME  HUAF M M5 A &

30 uL, $& S AR VLI 2 SOD & 1%, BB
FIEELR AT (<25°C ), ME ODsyp LAEZTH I
[ SOD #] 2 1E 50 % B BT %6t W ) SOD & 24
— A AERR R AL (U/mL) »
1.2.6 [7& CAT & HME CAT i ) E &%
Wi 2% U M E OD,y, LA ZETH MLV 25 °C 454y
P f# 1 pmol 1) H,0, & A —NEgHE ) 847 (U/
mL) -
127 IMiE MDA EEWE HAF I 3F A 5
20 pL, $E R AR B LG 22 1R L vk, M) E MDA & =,
FRAE R AR 20 ZE SR AT, AR S 10 nmol/
mL, %€ ODss,, 4l 45 B L) nmol/mL 7 .
1.3 HiEE S
¥ 3B &5 i 5% FH SPSS11.5 # 4, Duncan £ &
K I sE e | 2 5, P<0.05 RREREE,
P<0.01 FoRZEFWEE. (4007 W §8 7 i P
LIS EHE R A KA M SE I A S AL 2=
(1] >y, P<0.01) , X F P 22 R AR AR ACHEAT AH G
P .
2 ER55M%
2.1 IMELSZ. SOD. CATFIMDAGE
M35 X TR AL LSZ v& 144 27.28 U/mL, SEH: 414

38.62~94.90 U/mL, ¥J B x AR R it/ (%
3), HH 94,90 UmL B BFEZR (P<0.05) .

£ 3 FHEMiFEAH LSZ. SOD, CAT #1 MDA &

Tab.3 Activities of LSZ, SOD, CAT and MDA in serum of rice field eel

n=5; X+ SD; U/mL

é%oii LSZ SOD CAT MDA
¥ Control 27.28+127 170.46%6.08 20.69+1.37 32.76+1.97"
1 38.6242.63" 189.37£16.27 17.81+1.44 13.33%1.00°
2 50.91%5.15" 116.95+2.58 14.26+1.37 16.76 194"
3 81.56+2.07" 201.30+3.75 17.56+1.21 7.67%£0.21°
4 72.04+6.10" 233.45+4.05 10.324+0.81 6.48+0.16"
5 75.85+4.68" 182.80£6.37 15.60+1.25 10.0040.54°
6 94.90+1.29° 173.5549.54 13.41+1.14 11.14£0.83
7 83.64+4.65" 127.30£7.69 11.58%1.11 7.48+0.74°
8 80.35+4.25" 242.26+9.75 11.85+1.12 12.78+0.63"
9 45.54+1.22% 333.44%+32.72 9.48+0.66 20.43+1.39%

I W AR EAE LT BRREREE (P<0.05).

Note: Values with different letters at the same column denote significant difference (P<0.05).
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1M13% SOD X 4 4 170.46 U/mL (3£ 3) , 5K
9 R AE N 116.95 U/mL, % &8 333.44 U/mL, £
HHER MG SOD iHftEZR A TE (P>0.05) .

% HE 2H CAT 3% 71 4 20.69 U/mL ( % 3), L5
2474 9.48~17.81 U/mL, 5 X ALAH L3R H — & F&
K, ZELBRROEF CATIEF IR AEREES
(P>0.05)

S HE4H MDA &84 32.76 nmol/mL ( 3 3) , 52
520 4 6.48~20.43 nmol/mL, SXEEAAH LB E T
. 2 B IR % L% 2H 6.48~13.33 nmol/mL, 2
TAHEEZER (P<0.05), HH 6.48 nmol/mL % 57
WiE# (P<0.01).

2.2 InZHAEELRRE

SIS E 5 A (52 4), 5% B4 I 40 B i) 7 g 1
532 0.60%, BWEFEEL 0.023 5 S5 21 ifn 40 fl /)
W 92 h 2.6%~11.47%, & W H5 %7 0.020~0.227,
o S BG 21 Ay W R R Ay W e A i E A A
11.47% F1 0.227, SE&G 40 5 5% 8 41 AH L33 73 0 R 12
7181 5, FIRIR RS T 9.8 fF. RBRERE
TIN5 SEEG A 550 R A 40 i A R e S A A B
T (1tl=6.515>1,, = 5.841, P<0.01). FHEHES
WriBom: Ml R r = 0.884 (FHKF5H ~ = 0.78),
TN ZM K RBE BB E KT, 2% 0.67

s|[rl<l. [tl=>t,P<0.01)

F4 REASHREAREFEHRENFEE
Tab.4 Phagocytic function of phagocyte in tested and control groups of field eel

St 4H Group WA /% Phagocytic rate HWETE 2L Phagocytic index

Xt #4H 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

3 it

G R AR S G B M A S e,
o AR S A 2 T A I R e A A R
WAE BB B RSN R AR - 12 HARE
ARG R, g B AR A AP T, X2
K ERIEFERLIR . AL 1968 4E AA T8I 40T
BB ERL 23 0] SR A SR FUR RE 7 B, SRk
Hh RS TR TR 2 T4 R 1 2 5 e R S
FEIITE » 3 BURLIERT % 23 28 BRI 0 B 470
F% [13]O

LSZ & S E A 5 10 A 8 A% 49 1Y) T 8 2 1
gy RO T LR AR S S B KT AN TR LR Y
F RS E AL LSZ & B AN[A) M i R E A
T HR AL RGP AL BN RE W AT LSZ ox A 5 5 )iz,
T LE B B ANfE P A G A 2 ML A AL 2R (R A T DL
7 LSZ™ RN B 1 L AR T R e AR A R B
Wi 8 B B ARSI R AL n-3 5 n-6 LA, X 4) 2

8 (Cyprinus carpio var Jian) MG LSZ & £ 1) &
WA . R DT R B AR R RN 1% 1
Cigione A 1% Cig, 33 B 1% Crgone A1 0.5 % B C,5
FRH) i AN VRFR I 7 T e B A PR R B IR A 1 T
s & s RN NI IR K. SRR IR B I 7
KA VO, &= AT Refe it AR, iR
Pt 2 NS ERR o, HR L& SRS — &
B SR Y. ARSI v, 7 B R R R R
[l 45 UFA, 558 B AR LR i v LSZ A AN A2
RS, XA 45 Montero 25 M A 2K
B I LSZ 1% M 5 TE R} v £ i 07 R A4 RGOk P L
PANIE] . AEIFFT BLAE ML LSZ Y& M 94.90 U/
mL (P<0.05) 1§, ¥ 4 &} th UFA Cyq o en Cpgoans
EPA+DHA & &5 514 1.30%41.55% F1 0.25%.

£ 285 11 I 4 P 7 3 2 e R S AR S 1k S
M B br 2 —, H AW AE T 0 K B4 e i
AR et RE T R/ . AT ST, SRR
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5%

1 UFA Cig. 96+ Cis.3.5 #1 EPATDHA % & 9 5 4
1.30%-1.55% F 0.25% I, 0 W5 2 Fl 17 16 5 5090 5l
H 11.47% F10.227 (P<0.01) , I3 AN G5 EL
SRR A T 18,1 f5 0 9.8 £, AR R A
R E KT

FR B & E R 22 i %, IE W KA FR & F
AW AR S E BRI s A R =AU A R B 1
%45, M8 Fih UFA 532 FR FIBEIR & 26 g i 4
b SR, P 5 M AT AR AR R Th RE, 51 4 i Th e 1
MR ZKEL. SOD 1 CAT F{EWEBR AN Z & FR fiE
H R EEE . SOD W1 5 AWk i sk
SR VAR O, 0 T3 5 41 AR 1 B 1 e ) R EEA LA
() e o B B TR P70 CAT X BB 5%
PEEARBHEL AR, AF H,0, & A B4k A2 i HL0 AR 4>
T AR R P 2 B, RIFE AR P,
MDA & A8 Wi Ak SN ) e 24 7= 1), (B e ke 17
PLA& 40 B 52 FR B0 (™ B2 2. SOD. CAT Al
MDA 27 = FR AQHPRZE I = Z 5 b5, fe LR
S WA Y FR ARS8, S R4 A U5 B FR
BN AL BE 7, BT % FR 0BG A4 9) T10 455 77
WAL EERER 2. MDA & &MY B
i, R T FR % UFA HIEAAE] . CAT i& 71
() B AR B TR AR IS R G i T ML T A e
J, BHOMIERR T FR. M EEAR T UFA Cig,on6n
Cis,3n3 A1 EPA+DHA %5 8 24 1.30%+0.55% £
0.25% IF, B 1 35 v FR AR 7 A2 RIS B L &% G
TR AT 28 40 F AR RS

4 #ig

7E P& BEICA TR S DA [|] EL A5 ) UFA, {8 25
i 195 LSZ ¥7% P I 40 AR 6k e ) i B i 7K
B & R A-24 B-3. C-1, H Ciq. 505+ Cig, ane A1
EPA-+DHA M I E 5 310 1.30%-1.55% F10.25%,
T E I3 S FR AR /K AL T AR X TR 2 -

TER MBI R IE D Re M & R 2= rh, B R 2 &
EE RS MR E. AR R IER
= K B ) ) G g% S R 0, R ST f R TR A
A PR S K i RIER AR K P2 R B AT RS2 R 1
BB, BEA RIS TR A I AWHR A, AL
B AR B G TR 2 VR N IS VRV B B A4, e R4
FERRIAEIRINRE . X R AFE R MATEI R B sE
it 0 453 €L 7K 7= 5 B AR P K P SR B B AT R AR R
JE DA P YRS PR R

o Bea R Ak B & A B AL FR 5 I A, A e SR

ZEHR:

C1] XS, R B 2 RN e BT B S L 08 e BE T E B2 MR B B 55
B L) st 530 2, 2004, 21 (5) : 39-40.

[2] Irshad Ali, Steele J E. Hypertrehalosemic hormones Increase
the concentration of free fatty acids in trophocytes of the
cockroach (Pevneta clmericana) fat body[J]. Comp B Hem
Physiol, 1997, 118A (4): 1 225 1 231.

[3] Pilarczyk A. Impact of genetic and dietary factors on immune
response of carp[J]. Rozprawy-Akademia-Rolnicza-w-
Szczecinie, 1998, 181: 62.

[4] Puangkaew J, Kiron V, Somamoto T, et al. Watanabe
Nonspecific immune response of rainbow trout (Oncorhynchus
mykiss Walbaum) in relation to different status of vitamin E and
highly unsaturated fatty acids[J]. Fish & Shellfish Immunol,
2004, 16: 25-39.

(5] FEZHE MG . HEEBRMERBE IS ] REEYFH,
1991,15(3) : 275-277.

Lo] #8572 EE, % BEaNTEMNA 1], kAL
HER,1997,21 (1) = 24-30.

(7] #%RELBEY, 2EE, % HENEFREFEERANRE
RERE A V], KF=54H],2000,24 (3) : 259-262.

[ 81 Halver J E. Formulating practical diets for Fish [M]. Fish Res
Bd Can, 1970,33(4): 1932 1 939.

[9] Hulrmark D, Steiner H, Rasmuson T, et al. In immunity,
purification and properties of three inducible bactericidal
proteins from hemolymph of immunized pupae of Hyalophora
cecropia [J]. Eur J Biochem, 1980, 106: 7 16.

[10]  E£F, 2K, Bim¥ . B xR otk © o 89 515 6 51 3
T 5y EAEEE B 2 R AR U] e 5,
1995,26(2) : 179-185.

[11] Chen S C, Yoshida T, Adams A, et al. Non-specific immune
response of Nile tilapia, Oreochronis nilotica, to the
extracellular products of Mycobacterium spp. and to various
adjuvants[J]. J Fish Dis, 1998, 21: 39-46.

[12]  tede, $tE . TAMBRELNE M. E#: DR
AR At 1982.

(13] FXAE, Bre, mi . RAEHWE FReEFE st R 1], &
25 SRR N 2002, 7: 32-34,

[14] FREMR, ZF R, KK FAZRKE R & 55 F S 2 m
). AR H12,1996,3 (3) : 24 30.

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

a4l

PR AR « AN R A P e 25 05 34 AR R P S AR U A 1 R

605

[15]

[16]

[17]

[18]

[19]

[20]

JeAE KAEFY 10 Pk R R E S TR RE U] K
TLRZ 4R BRI, 2005,2 (11 : 67 72.

FA/NRK, 2R, NG, % . 0 3UFA R w 6UFA AT 4t A
PV RSN G ThER RS R0A (D). R B & 445, 2005, 41 (8) «
27-29.

R, N KR, 3R, & R S A B e e B e 4
L Fa BRI PR AU R (1], S E ¥R, 1997,
9(3): 36-44.

B} B2, TR B0 FRIIREFMFOR ). AT
Ak, 2003,24 (6) : 44-46.

Montero D, Kalinowski T, Obach A, et al. Vagetable lipid
sources for gilthead seabream (Sparus aurata) : effects on fish
health[J]. Aquaculture, 2003, (225) : 353-370.
TEFHR, BT S ORBEES Y RE P
MR EGAER WA )8 587, 1994,25(5)

[21]

[22]

[23]

[24]

[25]

[26]

481 486.

T WA, ZEIAR LS ALY Lt o B AR A ) SRR
IR (1), 8958978, 1997,28 (1) : 7 12.

SNE, 20K . Sk B REAT R0 £ AR EFE R BT (1.
WS WIVE, 1998, 29 (2): 113-118.

Frank V, Eva V, James F D, et al. The role of active oxygen
species in plant signal transduction[J]. Plant Science,2001,
161: 405-414.

ZeR . EREFER S R AL (1] R, 1995, 4.
1-3.

T, . BEESE M. b B R GE, 1994
67-69.

PR, 2556 2 . AL DL bk B2 o B Ak 5 (L B A
TS EEIE T R P AR AT (D). 153 5178, 2000, 18 (6) :
20 22.

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 Research Center, Chinese Academy of Fishery Sciences, Key Open Laboratory for Genetic Breeding of

Aquatic Animals and Aquaculture Biology, Ministry of Agriculture, Wuxi 214081, China)

Abstract: The feedstuff containing no fatty acids were added with linoleic acid, linolenic acid and EPA +DHA
as additives and then were fed to Monopterus albus community from Baoying lake. The activity of lysozyme,
catalase, superoxide dismutase, the phagocytic capacity of haemocyte and the content of malondiadehyde were
measured. Data from above tests were analysed by SPSS11.5.The results showed that the LSZ content of test
group increased to different extend with 94.90 ug/mL as the highest of all test group bearing significant variation
(P<0.05) .The phagocytolytic rate was from 2.6% to 11.47% which increased by 18.1 times. The phagocytolytic
index was between 0.020 and 0.227 which increased by 9.8. The phagocytolytic rate and phagocytolytic index had
very significant variation (P<0.01). The activity of SOD was from 116.95 pg/mL to 333.44 pig/mL, but it showed
no significant difference between test group and control group (P>0.05). The activity of CAT was from 9.48 pg/
mL to 17.81 pg/mL, but the difference was not remarkable in multiple comparison test (P>0.05). The content of
MDA was from 6.48 nmol/mL to 13.33 nmol/mL, decreased significantly compared with control group (P<0.01) ,
and the value of 6.48 nmol/mL was remarkable lower than others (P<0.01). Thus it could be concluded that
adding unsaturated fatty acids could affect lysozyme activity of serum and phagocytic capacity of haemocyte.
The optimal content of linoleic acid, linolenic acid and EPA +DHA were 1.3%,1.55% and 0.25% respectively.
It was concluded that different proportion of unsaturated fatty acids in feedstuff could improve bacteriolysis and
immune functions of Monopterus albus and safeguard FR metabolism in serum stay on a balanced status. [Journal
of Fishery Sciences of China,2008,15 (4) : 600-605]

Key words: Monopterus albus; lysozyme; free radical; phagocyte activity
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