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HUE KA B 4k 32 77 20 X 8L 68 52 9% 45 4R BY 52 1

El&Mg, A, HXHE, %

(FARB AT REARTTE RS, F AR KA 130033)

", FRE, TH=

& Z: T E 2 R D TR IS [ Ak 37 O 88 ( Oncorhynchus mykiss ) 4735 22 18 5200 , 73 73 £ 4
S A 60 S0 £ P B B IRV AR 45 ARDRE PR 5 U L IR o SRR AT 0 4 f 21 21, Bl £ 1M T Mk 2L
41,385 % SOD (ALP | CAT IL-1B [ IFN-y TNF-o 55 G 2 FH 5% Al K K 40 g PR3 ik i AR A 20 B RGN, 36 i
PO KA [RI b B 7 5O I 8 S B SEAR AR o 25 5 % B« ] 84 U/mL 7 i IR IR VL T 4 £ 10 0, IRIB /5
5 4 K IS S BEAR S B /K - W o T o0 BT, b TL-1B IFN-y 22 534 (3% (P < 0. 01) , Hoflh 22 5 12 2%
(P<0.05) . #IJE5H 15 K, X5 2H G B A G e /K P47 i ok B2 it B, HLv TL-18 \TFN-y 22 534 1 3%
(P <0.01), Hft 22 5 35 (P <0.05) , {H 05 B2 R0 #h1 S 8 A DG Bl /K 7 5 B 4L AH LE 12 35 [, SOD L ALP |
IL-13 IFN-y #3225 3% (P <0.01)  HA Z R W (P <0.05) o IXH 4 RGTTHHF 77 5 I 2 A7 15 R
15 95. 1% X BREAFIE AU 29. 9% o AR TR & R RN P ARR 7 OB BT Ik . 25 2R 2R IR G
TR R S I B S0 mey/ ke Bk, 500 FRe FEHR B O 84 U/mL, e (RN (] 3 ming PSSR, XA 4k
7 ST L TEAT S EA TR I XM S8 S BE SR AR B R Wi fie o (. o L nT BB S L B IR 26 A T s 57

BHT S50 5% A5 A 5K o ASRIFFE T LA Ay T 6 77 5 3ol A e i v 1o 7 s AR B
KSR LB PO ABETr S SR A
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PR AR R A R BRI P AR AR
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W ER PR K PR SR E A R A 5T
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EH TR AIRE SRR, PRI AT A K
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TRYT ELBERY I Ak oA [ T, (LBt 22 T R ) 470 A 2% T
S I) B R XS A T AT Y R
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( Genetically improved farmed tilapia, GIFT )"/ &

RS AR, A T IR B AT = A TR R
FAY , ASIFTERS H [ 4 55 DR R 470 i IR P
fitg o Shy 1 W BE TR KA [ Ak 3 D7 O o 8 6 g5
FEBR IS , 7353 6 U - 0 0 B8 £ B A B Bk
FIATR] 75 200 B v K, 300 e 38 e o 1o O
¥, PR A E UL 85 57 B v 1) A BN P SRR S
(S

U RPRS ik

1.1 R s s

G LA A A [ (196.24 £5.70) gy
MR S T 55 Je ol A FR2S | FRFEAE 75 AR
BRI T B A A ST %, SR LN A AP
BB, A N EAR 0.8 m, 5 1.2 m, S0
FEEIR2 A TR, ML Bt R 50 A bR
AHE T T T e il A R 2 R R AR R A%
0.52 m x0.40 m x0.20 m,

PR IR : v ] 2 B R AR BT TR ik, 1 B 5 Ak
A i i A YIRS BRZ AL T 1 210 U/mL

EER AR R (IL-18) 15
& AR IRIE N T-o (TNF- ) i) & 1y T8
2R (IFN-y) i) & 0 4246 W) B ALl (SOD ) sl
Fol G A A AL U (CAT) 150 & fo B6 1E  R
Bl (ALP) 10 G 440 B E A SE A A BR A w5
7 PCR A5G0 A TaKaRa 247l
1.2 HEKZELEFENLE

R A JURONE P ) o 8 20 A B B, 01U
1 (07 AT P R 3L ) X B 20 (538 732 4 T K R
i), F4H 3 000 RIS fh, 415 3 P47 4.
T AE IS 0.52 m x0.40 m x 0. 20 m, Jf 7K 57
16,7k 8 C i 4.0 ~4.5 L/min, i fH 84 U/
mL T BRI 9, SR FH B R ¥R 1 75 5K, 3R 10
Wo BRI 4 KAAE, 5 15 KBEATE 2 il

FE U AL TR PBS vhk)s , VIEIFRE 0.1
g HZUM0.9 mL PBS yK I 5843 F B, —80 C &
REh 5 )5 513%,5 000 r/min &> 10 min, L _E
T4 BRI SOD ALP  CAT IL-1B . IFN-y , TNF-o
SRR DG KT AR AR O, [ B 07 FH 91 4 i 5%
WMERZ MG 5 4 RAF R AR 2SS O
1.3 HMEKESRAEHEIRIIEEKE

W BT TR TR A SR DR (1L 2R o 2R fe i £
FHAREE P2 B ) rhgk Ay H O i i R AR g S 4
AT, BE2H 50 R [ (197.35 +£4.50) g] , 4% 3 4
AT o S 1 2 BE A UKL ARDRH A B IS A O AT
LB, A R R U R R 5 2 4 AE A
SORL TR R S, EE T e ) RS RURL 1 R, P AR 4
B T E HEBHI T AL 100 mL/kg falk}, 253 ~5
2, 53K B Al DR 1 0, BT AR IR e
PIAK 25 mL 50 mL 100 mL,{R5] )5 % AfPRALE
Tl B UKL Ak o 4% 21 X H HRH B0 7 A Ok AR T
2% bR UERL IR

FRURAMEESE 3 ~7 JA S 9 A, &4 507k
R 10 B, 2R A CIERRIRS , 1 2 mL JCR 35
e MR FBKIUM 1 mL, B F 1.5 mL JoR 508
LR E L h 5 A4 C#'E 3 h,3 500 1/
min Z5.0 10 min, JCEJZ AL 76000 G0 5 4H G B 7K
ARG L. FFAR RSG5 7.9 JR 3 REE S B
K Sk A 4, B ORNA 4R Uil R &
(TaKaRa, HZ ) 300 45 42 BOEL RNA | 28 OD,g0,00
AT RNA ¥ B2 e, 0 ) R % s il ) &
(TaKaRa, HZ4<) ¥ 1 wL RNA 52 %% 5% i cDNA,
FIHSE I 5 1 9 56 PCR k4 I Sk & vp IL-18.,
IFN-y TNF-o 3 Foft 24fi jif PN 35 P 3R 36 A 40, LA oL
il B-actin GRS ) BEFIE R NS 5L R, S A ol
Jt: PCR Fir A 5 1 9 3 d At e 5 [ A= W A R
GG S E R 1,

*1 HSERSEMERRSIY

Tab.1 Primers of reference and target genes

FEL[H Genes

IEmS4(5'-3") F-Primer(5'-3")

JZ I 5|95 (5'-3") R-Primer(5'-3")

B-actin got tgt tga caa cgg atc cgg gag cct cat cac caa cgt agc tg
IFN-y gga gta tgt ttg gtg act tta ggac agg atg tge att gtg tag cte gegg
TNF-a cca ggce ttt cac ttc agg gce ata gga atc gga gta g
IL-1B age clg acc tig cag tge acc tge tee age act cag cgt cac

5 0 5 Bt 9 6 PCR R 92 O O B
SYBRGreen I %, 20 pL WK & H &4 SYBR
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Premix Ex Tag I 10 L, 5% 4 0.8 uL (10
wmol/L) ,cDNA 2 L (100 ng),ddH,0 6.4 nL,
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{#i | Mumina ECO 3Z B} 7% Y% %€ . PCR X # 47
PCR JZJ%,95 °C 30 s, (95 °C 5 5,62 °C 34 5)40
AEH,95 °C 15 5,62 C 1 min,95 C 15 s, K
2 MR AT A B
1.4 HUE AR AR 6T 68 YK I8

I 3 AT, B4 30 B[ (196. 48 +
5.76) g, % 3 AT, B BU i K 43 501 7 B 2
42 .63 f1 84 U/mL J5 izl i 50 fa., MRS
min, JE 212 5 d (25 [ 4L 55 5 K =
M) o TRIBES 2 KM% 4 RIEM 1.3 5 rk
TR RS A 0 B KL, 2 S i . MEAT R
A SRt /K ST-AGE DN 6 o 7 TR TR T e R

T3 XPU R KR [ AR, iR 5R 4 3 4
HEAT, 454130 B[ (195.94 +5.16) g, 3 M
T4 WA 84 U/mL it B Ik 43 3= 3.5, 10
min, JELLIZHL 5 d, TS 1 M 2 J8 % R
1.3 35 Frid 7 v R A 45 4t R DK AL , 49 B85 L 3
AT G R ST A ST AG I, i 2 T B R 92 96 e £
i
1.5 #iEgit

FRA B R P BIME + 752" (Mean +

SD) R KM SPSS 20. 0 #AF X E RS T ST T
A3, i HA i SR FH BRI R T 22 43 A, iR 4T LSD
F1 Duncan [Q 2 FLHE, 40 T2 (8] 22 55 B 35 Pk
P <0.05 FIP <0.01 435k 22 55 i 25 F g K

2 AR50

2.1 HERLR AL IE XM (T fa R R ARAI ST

B EEA T LR 2 Yk 5 2 UOCRAERT, X
HRZA RPET -G . SRR 5 4, R4l 15
Feo S5HATIL, 5 1 HEREREA T R 2 Sy
AH SRR Y8 i F 0 B4, Horp TL-18 (IFN-y 22
SR (P <0.01) , HAth 22 R @ 2 (P <0.05)
55 2 HERAEFEA I 50 21 G0 38 FH S i K A4 s
o N B fg £, FLrp TL-18  IFN-y 22 S
FH(P<0.01), HAhz= 55 % (P <0.05), X
4 2 R AH DG KT B I T80 41, SOD |
ALP IL-1B . IFN-y ¥ 22 24 i 2% (P <0.01) , H
fh2z W (P <0.05,3%2) . frdImaifG, 4
VT AETE SR, IS A7 TS R = 1k 95. 1% , X
MR AAIE AR 29.9% . W3R 3,

R2 PMEKREX TS RERERHRE

Tab.2 Effects of soaking treatments of antimicrobial peptides on the immune index of rainbow trout larvae

4 KFEZR Samples on day 4

15 K¥EZAS Samples on day 15

?l E Xf R ZH e et Xof HRZH (il b ) X BRZH (&) N e
Control group Experimental group Control group (heathy) Control group (sick) Experimental group
SOD 117.90 +0.26° 121.70 £0.37" 107.60 0. 56* 83.20 +0.354 111.10 £0.26"®
CAT 19.63 £0.47° 22.40 +£0.43" 16.30 £0.58° 13.40 £0.50° 20.80 +0.76"
ALP 45.00 £0.20° 49.30 £0.45" 48.30 +0.30° 38.60 +0.60" 51.70 0. 65"
IL-1B 47.70 +0.46* 60.80 +0.45% 51.00 £0.56* 40.40 £0.70* 57.50 £0.518
IFN-y 270.20 £0.90% 327.60 £0.51° 296.40 £0.42* 243.20 £0.41* 314.60 0. 40"
TNF-« 23.20 +0.36" 27.30 +0.30" 25.60 £0.50° 20.90 £0.25° 27.20 £0.30"

T [FAT EARNG PR R 225 3% P <0.05; [A47 EARKS 5B #m 2 74k 3% P <0.01,

Notes ; Figures in the same row with different letters indicated significantly different( P <0.05) ; Figures with different capital letters indicated

extremely significantly different(P <0.01).

x3 MERKRBLENITETEEEERNZI
Tab.3 Effects of soaking treatments of antimicrobial
peptides on survival rate of rainbow trout larvae

i A PR A IR
Item Experimental group Control group
YI9E4 Tt Newborn larvae/ J2 3 000 3 000
fE it 4744, Live larvae/ J& 2 853.30 +0.40 897.30 +0.51
1215 3% Survival rate/% 95.1 29.9

FRIJE S 4 I, AR R SR U0 2 M X B2 A
FRE SR, A0 A UL 6 A £ 1A 3 A T A 1
Blo BERTIR 1 BN B2 1A 2 4 T 4 B

BT TN
2.2 FUERCR & R IR Xt 4T 68 5 5% 45 4R A
A

VIR IR & RRHR RS 56 3 ~ 7 JAl, 43 ) R
5 10 A4 MM, 5 9 JiFRAeE 1 IR, &
ISR A AR O o S5 2R AT I, 5l
U AL , 1 4 21 S B A G Al 7K P 76 A [] i
]2 A AN (6] 72 R 09 S 35 T i 00 B (P <
0.01) . HAd 55 1 AR B2, 56
9 JASRAERER W, BT A 40 69 S e HH G Tl K
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BITCA AR Ak o 3 % B BT A K TR 0 Rk 4] R A
FrEe R s e MG K- 8 Ji A, LI 2,
TS5 7.9 JA R AR 3k B 4l 2L $ UL RNA
I I Sl cDNA 5, b FH SE R 5 198 % PCR 3%
(27396 KA N TRk . SR ER, 5T
i, S X RRLH AR L, 105 2 4 TL-18 \ TNF-o  IFN-y
3 FPANME I 7k o Bl 4. 4.2.2 4.3 fi%;
R S 443 MR 33.6.15.3 11.5 /%, %59 J&,
T R S A TE I A e, DL 3
2.3  FLERAR 6 A0 I X 4T 8 G IS 5 AR A0 22 00
PU A IR B2 77 B J5 R i 06 £, 548 4L
Fb #5128 56 2 88 AH O i K O 3 TE (P <
0.01) ., {HiRE A4l m2Z R AHE, K4,

3 e

PUR IR — PR IR EE , 7776 T RUEY) R i
P, H R E 2 % BT B G 1500
B B IR AR, BB KA RS AT

53400 5.00kV 5 8mm x3 00k

XT84 Control group

&1

HHAR KRS, BA T ISR TG, AL
AT G* G T AR | 5t He 55 22 o e i A=
Yy, I AT LA R s 20 B, B 20T DL AR K
AR RN R SRR R R R RS, 2
1 B AN U I AR AR i T ) 1 R B, 7EAIL
R TR AE TR, P0G IS 2 B A il B TR
JE— IR TCHE | AR BT AR R A
TER & MUK LT ARG R A AR
JIT A v ] R DR R T 1 K, S o 40 i
RT-PCR 4" B 31 B Ik tachyplesins H: K, 7F BS ok 1%
B} GS115 thifs Gk, Jowg miIfE ] oA H k| |
RSN 7 A T 251, LA SR A s v
ARG 22 10F T [ R TR SR R DA R b
BTy 20 FH T BSR4, T LSO 77 58 ) 7 o
PNGRCR PN RPN Y 2 s A e S vl
ANTRIAE 5 20 B R BG5S e FR AR 5,
AT 0 SR FE A AR BT BRI A PSR AR AR

WRI4H Experimental group

MEFafRABERUR(AERENESR)

Fig.1 Observation of the rainbow trout larvae surface by scanning

electron microscope ( differences in the number of bacteria)

*x4

RAMKERREHEXEXR

Tab.4 Relationship between soaking time and immune-ralated enzymes

Wi H X HAZH RIS Experimental group

Tterm Control group 3 min 5 min 10 min
SOD 22.93 +0.14* 54.78 +0.09" 45.08 +0. 14" 47.71 +0. 18"
CAT 7.93 £0.36* 18.41 £0.07" 16.09 +0. 13" 17.44 £0.68"
ALP 16.65 0. 66" 40.58 £0.528 39.63 +0.61° 38.53 +0.42°
IL-18 20.65 +0.63* 46.01 £0.27" 42.92 £0.26" 40.09 £0.69"
TFN-y 121.62 £0.09% 254.10 £0.31" 213.16 0. 18" 255.16 +0.14"
TNF-o 5.97 £0.10* 13.98 +0.32" 12.00 +0.37" 15.89 +0.19"

T : R EARA FR S B ROR 22 3R B35 (P <0.01) M1 TR 227 A B3

Notes: Figures in the same row,values with different capital letter indicated extremely significant difference( P <0.01) ,while with the same letter

indicated no significant difference.
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SZEXHE4L Control group

BRI Surface spray group

SEARIFIRL25 ml/kg Premixed group 25 mL/kg feed
ARl FEZH50 ml/kg Premixed group 50 mL/kg feed
SEARIFRL1100 ml/kg Premixed group 100 mL/kg feed

2000
1 500
1 000

500

GBAEREEKT

Levels of immune - related enzymes/ (U/mL)

v IS N EE E := ~-= s
iHE] Time/ )&
BEALYEALEE SOD

S ZEEXTE4 Control group

B RABEHWIZ Surface spray group

SR E4125 ml/kg Premixed group 25 mL/kg feed
o 5pRFR4150 ml/kg Premixed group 50 mL/kg feed

B SFRITEZH100 mL/kg Premixed group 100 mL/kg feed
%73 500

E 400

Z7T 300

=

2E 200

100

Al Time/JE
AL RS ALP

Levels of immune - related enzymes/ (U/mL)

S ZFAXTIBZ Control group

B R4 Surface spray group

SEARIRA25 nl/kg Premixed group 25 mL/kg feed

B4Rl FYE450 ml/kg Premixed group 50 mL/kg feed

S 4RI YEZH100 ml/kg Premixed group 100 mL/kg feed
2 500
2 000
1 500
1 000

500 [

GBI

Levels of immune - related enzymes/ (U/mL)

it E] Time/ )&
TFHE-v IFN-y

R AHRREK T

SRR
Levels of immune - related enzymes/ (U/mL)

Levels of immune - related enzymes/ (U/mL)

B RHEK

Levels of immune - related enzymes/ (U/mL)

X4 Control group

B KWW Surface spray group

PR FIR4125 ml/kg Premixed group 25 ml/kg feed

o 4Rl Ve ZH50 ml/kg Premixed group 50 mL/kg feed
S 4R FR41100 ml/kg Premixed group 100 mL/kg feed

250
200
150
100

50

IHE] Time/ )&
HEMAER CAT

s 25 EXTHR4L Control group

B R4 Surface spray group

SR IRLH25 ml/kg Premixed group 25 mL/kg feed

o FPRFR4150 ml/kg Premixed group 50 mL/kg feed

SR IEZ1100 ml/kg Premixed group 100 mL/kg feed
250
200
150
100} .

50 [N

i iE Time/)d
B4/ -18 IL-18

s A4 Control group

B R4 Surface spray group

S 1R FRIE4A25 nl/kg Premixed group 25 ml/kg feed
o 7 FVRZH50 ml/kg Premixed group 50 mL/kg feed
S 4RI VEZH100 mL/kg Premixed group 100 ml/kg feed

i8] Time/fd
R SRFEA F-a  TNF-a

B2 ERKE S #H RAT 8 5 e 48 X Bk TR

Fig.2 Change of immune-related enzymes levels in rainbow trout fed with antimicrobial peptides mixed feed

8 ZEXHE4 Control group

B R4 Surface spray group

PRI E4H25 ml/kg Premixed group 25 mL/kg feed
o 4R R 450 ml/ke Premixed group 50 mL/kg feed

mRNAFEIR R B

mRNA relative gene expression

S N B~ O

BT 7 weeks

S 4R R 41100 ml/kg Premixed group 100 mL/kg feed

mRNAAFIYO 235 B

mRNA relative gene expression

5 A4 Control group

B KWW Surface spray group

{425 nl/kg Premixed group 25 ml/kg feed
o 4R FIE4H50 ml/kg Premixed group 50 mL/kg feed
AR FIR 41100 mL/kg Premixed group 100 mL/kg feed

HIE 9 weeks

B3 mERESRAMEARISAREFEEREIENEN

Fig.3 Changes of cytokine gene expression in rainbow trout fed with antimicrobial peptides mixed feed
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AT, T 5 Ik A9 5 30 8 o 20 TR A 1Ak
¥ XA HRTE POl KoK = b 5 oh T2 BT
R 7 3o AR B S A R R T S L R
BB T LA X R AR X 3 R R
BUR A IR 2 (P <0.05) , KZIFIA
WA, et b N B R L4 Y X T
AARE A RHEER (P <0.05) , Z SM A A
SIS AP R 38 0 e T AR % FL 4 Y o T 4
T IR R SE AL AR BTG 1 (P < 0. 05) FLEHT AR
TREST (P <0.01) o SEHHEE DA A et b s
e T A B IO AR A e — o R
A KAE T, JEREHE =38 2 S 2 46 b LA S O JR 1Y)
FEIE 6 AR R 79 o ) T RS &) £ 1) A K 5
OYEHEARAE — E B OIS . SRS b
PRI 21 TIF B B B RO 2 £ i 2E K L
AR o AIF 5% 8 0L 605 1 f B BE A 1 % T
TRA AR N PP K . 38 2 3 56 £ i 375 P R
AACYIEALREG (SOD) Bk w ER A (ALP) i E Ak
AWF(CAT) (40 R (1L-1B) . T4 (TFN-
v) SRR IR B H F (TNF-a0) S5 05 AH G il 7K SF-
T 240 R - 25 35 o 1 72 A 00 ok A 2 A Rk
LB HLARGBEFR BRI R . B IT IR, S e M 5
fit 7K T B 40 i PR 7 3 35 d 728 b 35 3 AR A )
YR ARSI T e fRL 50 mg B G0 A
KRR 22 F L B2 S F 25 mg 4,100 mg
4 R E AW 100 mg 1A KL, YW 50 mg/kg
TRk Ay R ad V4 0 E 81, et 8 S S S 3
S MR R JOROXT BT A 6 328 A S T /K ST (0 R, 3 v
P4 751 R T 2 T £ A 14 33 A IR AL, 3k 5 9 )
2P R AE e — B, R IR T
A SRR A TS
TEEE O JRLIM I A I & PR, 4550 4 5 s okt B A
TR BK -1 22 5 R B 3 . 266 2 i
PCR {46 AT 6835 ' 2 4 IL-1B IFN-y J¢ TNF-a
3 ol 2 R - 35 R 3 gk R, X G 2 A O Bl K S A
I ZE A TuE, PRIy i 4518 — 38, X &R
B TR DR BT DA GERR AL 2 G 1 1 0 8 J]
FeAi o BRI, RTINS VR & e ek i 4R MR T
JORTE TR LA AT 8 JR A2 A FR AR RO BefE, L
U MR A HBI L 50 me/ kg FRlL AL

3 1 K 2 R0 77 A XA A 0 % A R
gt ] o I R MR IE T, JE T2 %3k 70% ~
90% , =T I AT 100% 270 St — n) 1, 28
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AR A6 [ P9 AN K an 55 O Jg . 2005 4F [
i b E > BT 68 THN A2 2 %8 1 76 I & KAt e -
W H T URE 3 A A W N e e
WA TE R E , T I T e LA B A D7 i) fe 92 f
PR M S TR B T T e 2 5 7 B ol
T3 S N R, TR T —
AR o AN IR B K v K R P T A1
a3, A RO B, okl it TR A 4R
BHEADTIE K PRI, 6] B 6 £ £ 407 5 5k 1
AR T B R M. 77 3 R DA G 4
i, MAFERIET iR, 2240 10 IRIZHLS 56
4 K, IR IR L G A B K O 28 8 X R AL, o
IL-13 IFN-y 22 3% B 3% (P <0.01) , Hofth 22 5 b
FH(P<0.05), BHLJEH 15 K, I A e 4 ¢
it 7K ST AT g v X BE 2 fgde B £, Horp TL-18 (TFN-
v 2SR (P <0.01) , HoAth 22 57 18 3 (P <O0.
05) o X HE A & o £ G P8 A OQ i 7K P03 6 4 S
F T, SOD ALP IL-1@ IFN-y 3422 S i 25 (P
<0.01) , HAth 2= 55 B ¥ (P <0.05) . Giitfffadfr
TER R, IR I A TG 8 95, 1% , % BALAF
TRAUHR 29. 9% o WFFEINN , #0168 A7) 00741 £ By
BN IR BRI 9 AT B 5 e AR BT s 7, 3L
A RE SPURHIRFN S A T 7 2 8 5 5 T 6 14 2
TR A R

ARSCRHIT R IR A [ b 38 7 300 o i 67 92 i
FrEysZ s 7 w1258, K Bl i = 1A AR A
e Ak o FHBE VAT JOR 320 i 0 B8 v A 0 4 9% AR G il
IRV, FET A1 #6191 R FH BT B BRI 0 AT DAt 2 42
LA fa AT R . T HUR KRR A8 4 =
B 7 0 32 R AL A 75 3 — 22 i
5o

S 2k
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Effects of different treatments of antimicrobial peptides on immune indexes
of rainbow trout( Oncorhynchus mykiss )

YAN Chunmei, ZHENG Wei, XIAO Zhiguo, HAN Ye, LI Zhonggiang, WANG Xiulan
(Jilin Fisheries Research Institute ,Changchun 130033, Jilin, China)

Abstract; To clarify the effects of different treatments of Chinese horseshoe crab genetic engineering
antimicrobial peptide on the survival rate of rainbow trout, in this study, the antimicrobial peptides were
applied by soaking and mixed feed in the larvae and adult stages of rainbow trout respectively. In order to
verify the effects of different treatments of antimicrobial peptides on immune indexes of rainbow trout, the
whole fish tissues of the larvae and the serum and head kidney tissues of the adult fish were collected
respectively to detect the levels of the immune-related enzymes of SOD, ALP, CAT, IL-18, IFN-y, and
TNF-a. The results showed that: soaking 10 times with 84 U/mL antimicrobial peptides of the larvae of
rainbow, the immune-related enzyme levels of the experimental group were significantly higher than those in
the control group on the 4th day after soaking, such as IL-1B and IFN-y were extremely significant ( P <
0.01), while the others were significant (P <0.05) ; on the 15th day after soaking, the experimental group
was still higher than the healthy fish of control group, IL-1B and IFN-y were extremely significant (P <
0.01), while the others were significant (P <0.05). However, the levels of immune-related enzymes in the
sick fish of control group were decreased significantly than those of the experimental group. SOD, ALP, IL-
18, IFN-y were extremely significant ( P < 0. 01 ), while the others were significant (P <0.05). The
survival rate of larvae in the experimental group was up to 95.1% , while the control group was only 29.9%.
The adult fish were carried out from two aspects: mixed feed test and soaking test. The results showed that,
the optimal dosage of the mixed feed was 50 mg/kg, the optimal concentration of the soaking was 84 U/mL,
and the optimal soaking time was 3 min. Compared with the different treatments, it is found that the effects of
soaking on the immune index of rainbow trout were most significant at the stage of the larvae. It may be
related to the type of antimicrobial peptides, the mode of action and the outbreak characteristics of farmed
rainbow trout. The results of this study will provide experimental basis for the application of antimicrobial
peptides in rainbow trout culture.

Key words: Oncorhynchus mykiss; antimicrobial peptide; treatment; immune-related enzyme; cytokine
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