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34 B, A TR R IR S DR AR 00 DB ORI 75 3 27 A #2002 5 437

TP 25 A 28 R M B IR IR, — A B A DR 22 R
PERAIETE; (2) BA 3 401N hikk IR
R BEE IR R K, 28R PR 2 IR
PR P DRI, 0 R 2R HAT BT 4 22 1 R P T A
S22 RIER B IS PURE . CAPTIEAIR R
ANPAGNE 2 TR R UR ZON 22 A B LA S T
BRESER R

MCF [ S SR AL A0 P s B A B R AR ER 3 -
2 FEPN Rl AT B A PR I R A KA,
i 5 Je AR 16 AT 3 AL A I Al 5 R SR R R
Bt S DR /K R X L 5 T U D R AR
FER P L DR KRS R A £ 22 A g et #4600
B DR AR RS B ek Hh i A A 384 i B 3o 45
BRI T BRSSO AT B B
KRR R -

L MRS IE

1.1 SEIgdf#t

£ B m o & dE i ( genetic
improvement of farmed tilapia, GIFT) , - ¥ {& K
(8.16 +0.19) cm, ¥ ¥ i 1A 5 (10 +0. 53)
g, T I AR BN 27 A E R P R Tl

IFE AR R RORIE T E WX AR
IR Z 3 — 2 J: K ( penaeidin 3 —2, GenBank %%
&5 DQ308408 ) i it A F T A T 1k e A K Fé i
Fh % Z W (Aichi ashahi) H , 38 i %) % B D AE AR I
T KA T2 A L i 2l bk &R, I
Tl B re by AR A KM . % TAE i RS
K RIS i Bp B 58 1

K= R A g 7K S H L TR (Aeromonas
hydrophila) , W 5 H [ 35 38 G0 A= 1) TR i £ 5 2
s

B A L F A % FEILE MRS 1
FRAE SPACH R E R AR IR B, W 3 L Bl
W ARA RTULA A,

Carnoy [§ [ 5 Wi : 600 mL Z %, 300 mL 4%
17,100 mL yKEEER ,IR5T

PV N e EARC S EER Sl o AR S NS RN E 90 RE LY

WHaRHET .
1.2 LA
S HF 2 45 K B A9 A ) A HHE SC/T 1025

—2004 B HE F L A 1A RE K P2 AT AR U BT R
Bo (£ 1), DMERfaR: G E A, LA

TR IR, Bk SR 22k 60 F 6 , P il B 4 41
SFRAFREM LR DR, 5 OB R A e AL A
BN T RORE G, AR Mt T DR A7 45 H

®1 ARBEAREZEFHS (RFHER)
Tab.1 Formulation and nutritional composition of
experimental diets( air-dry basis)

JERE % 415 group

ingredients 1 2 3 CK
£ fish meal 10 10 10 10
f] soybean meal 23 23 23 23
64K peanut meal 10 10 10 10
3K rapeseed meal 14 14 14 14
£yl fish oil 3 3 3 3
YK ¥ wheat-middlings 25.5 15.5 5.5 15.5
PR — 555 Ca(H,PO, ), .2 1.2 1.2 1.2
ik salt 0.12 0.12 0.12 0.12
S EB choline chloride 0.18 0.18 0.18 0.18
TRk} feed premix 3 3 3 3
KM rice bran 10 20 30 20
J - total quantity 100 100 100 100

T TR A B T s i R AR A R AR JCE , VE 50 mg; VK
5 mg; VA 12000 IU;VD, 3 000 IU; VB, 15 mg; VB, 30 mg; VB,
15 mg; VB, 0.5 mg; A/ 155 mg; 0125 mg; LB 1 000 mg; 2
W12 2.5 mg; ZERES 50 mg; £k 25 mg; 4 3 mg; 4f 12 mg; il
0.6 mg; $£0.7g, 1.2.3 45 Penaeidin3 — 2 3L P K Bk,
CK ZH P AN 2 DI A

Notes: The premix provides vitamin and mineral for a kilogram of
diet, VE 50 mg; VK 5 mg; VA 12 000 IU; VD, 3 000 IU; VB, 15
mg; VB, 30 mg; VB, 15 mg; VB, 0.5 mg; nicotinic acid 155
mg; folic acid 5 mg; inositol 1 000 mg; biotin 2. 5 mg; pantothenic
acid 50 mg; Fe 25 mg; Cu3 mg; Mn 12 mg; 10.6 mg; Mg0.7 g.
The trial group 1,2, 3 are respectively added 10% , 20% , 30%
transgenic rice bran into the basal diet,the group CK is added 20%

non-transgenic rice bran into the basal diet.

Skt B 270 B —E0 K
Tttt E P AR, BEAL B 5 4, AL 54
A, 4y R 3 ANEE  BEA 18 B, SAIE:
CK1 5 CK2 41 4 %f R AL, WA i 20% ) 5% 3
PRI D 5 1492 50 A AWV N 10% % B PR oK
HREGRTARL, 2 # 52 50 2H 48 MR N 20% T 35k PR K e 1)
B, 3#SZI0ZH FE MR N 30 % % FE DR KM L

K& g R HE IR ifeg 5 15 d,
WFEFAHFER RO TR (R 1.2 m, 52
1.2 m) H1, FRFEK R HK, S aiG, i 4
FKiRAE (26 £1) T, HEAH 2 K (9:00,16;
00) , FAEH N B AR R 2.5% ~3.0% ,Hi}
PR ARG, B 1 h J5IoERIE 53
i, B R K N FRAE KR 173, S5 18] 1) /K
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JidEhR:pH(7.91 £0.03) , % iR 4R (5. 81 £0.07)
mg/L, %% 0.10 £0.01) mg/L, 4>2H0 %M K[
VS in e B L RUOR R A ARDEL 38 d i, AT IRE K SR
P B o

APk gAEaE ETES K GB
6435 — 86 faPELK 43 I & 775D o

KA Fo 4R P B Ao ) T A
FEL 3 NG BT S ARG A O

WU SR IR R 7740 28 T &M T IRAAE,
AR SE1140 .10 .20 .30 .60 d 795 T 5 40
B OL . o3 BURDREE 5, 43 991 T K TR K kb 387K
2 15% ,FE R E THIRE RS, BoE R E
28 T, 114k 0.5.10.20 d 1955 5 5 40 1 1 5
THOL o

W 5E J512: 2 BEARIE GB 13093 — 91 {44
PRLSVERIN E J7 ) 5 GB/T 13092 — 2006 1}
PR RSB I A ) o

WiE A K ATE S LB E A RRULRERL
MR E E P AR s R, AR 75% 1A I
B, TEMIF G L IO T B ImIE N K NSk
BIWEAER 1.5 mL LE & LEY, R A
FAVRE N BE N 25 00 R — A o, HERR R 1 i P9 4%
e 1010 I AAEREER K B R B, AT R
JoAT o RN ZLIR TR 4K

A R K A TR 42 D T8 SR SR B R
FEATR B A SO, PR D R R T E R R 5
FrF 30 TREFRIW , KA FLER K ik ,4 000
r/min, 2.0 5 min , AR 1A A= AR K AR B 313
HHIE, KLKd S CKIL 4 JC A v 5 28 AT
ITRT 5 mm &b i B 7R 5 10° CRU/ g fa AR g K
SRR, CK2 b 25 (0 B 3 09 45 (R R A 8
Ko Bt 7 d B RIFIET-H. Yo ], k24
MRS ZH TR

i8R TE Y #: LA, 5 20 Bl A1 41l B
FAafia, i 2 ~3 B g BT SEmA 800
wL Carnoy [CEEWR ) 1.5 mL Z.04, [H5E 24 h
Je, EATERBERG K, ORGSR A e
YEDI R (BEDD) L JRE R 5 wm, FEIG , & 2H IR
P NIE S ., Ab PR [A) E o B R IR AR — 2L
gufn, PRI B S G RO Y] IR0
HEWEAE BN 10 x40 £,

IG5 5T K SPSS 16. 0 #ffik

7 KA

1T H P J5 22 (One-Way ANOVA) 75 #r, 45 5 U
FHIE £ AREZEFR

2 RS0

2.1 XPHRRFRE FE KRR R R P g E R
#P e 4E F
AR R M Ao 3R 45 R B R B P A 38 AR
o ORMETROK SR E Dy 8% iy, IR
B3 AHE, P A RS R R 2,
2 ORM R
Tab.2 The multiplication of microbiota in rice bran
CFU/g,a=0.05

20 5] group
i a)/d WAy FEIEDIARE AR TR KR
time microbiota transgenic  non-transgenic
rice bran rice bran

0 4l ( x10% ) bacteria  7.96 £5.16*  8.73 +0.85"
i ( x10° )mold 6.03 £0.20*  6.32£0.41°

00 M ( x 10" ) bacteria 7. 72 +1.12%  92.6 £10.5°
£ 1E ( x10% ) mold 4.05+0.59°  27.0£7.21°

i AT B #om 22 5 B3
Notes:In a row, data followed by a different letter are significantly
different at 5% level.

TR ER 3 — 2 o FE DROKMIE A 5 3 2 5 DR %
WEORMRZH vh 25 7 5 20 TR 7R SE 30 T I i 22 S AN i
FLM o0 d WM& t I kW, WEREE
(P<0.05), H 4 S 80 o 10 5 UL 1, & H
MBI E 6 £ DA, 3 W XTI 2R B 2 R KO
XoF 5 TR A 0 3 LR B S g v

S IF A5 B R AR xR R PR A A 3 T 6 R
W SIS ] b ) A R TR KRR 1Y 2 I £ AR L
28 CHMNRAF 2 A ok o & i it W
R 6% FiA7, 43T 0,10 .20 .30 .60 d e H 4 TR
B DB e 25 R 3,

BTN FEK 5 2 15% J5,28 C A fFAR
A7, 709005 05,10 20 d 0 e 240 B A 2 1R 6 KR

(£4).

H AR RN FEAK I 250 T IO A 5 2
K AR A o TS T g i DRI £ s v 4
PR -5 % T GRS AR R A 5 A [ B R TR oK
PR TS T, 00 T 560 AN () s ZE A S v, B#EL TR
TR 3 UK B 22, 40 SRR 24 40 T AL
RRZ .
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F3 FHEFERBEAR R EEIEERN D
Tab.3 The effect of transgenic rice bran on microbial community in feed @ CFU/g,a =0.05
Bt a]/d 10 gy 203 group

time microbiota 1 2 3 CK
o Y5 ( x10" ) bacteria 5.38 £0.18° 4.15 +1.07* 5.03 £0.49° 4.80 £0.47°
5 ( x10% ) mold 2.71 £0.44? 3.24 £0.11°% 2.66 £0.93* 2.89+1.91°%
" YT ( x 10 ) bacteria 1.71 £0.22% 1.42 +0.18° 1.18 +0.16° 2.26 £0.44*
T ( x10* ) mold 5.32 +£1.20° 5.14 £0.33° 4.79 +0.16° 7.59 +0.50°
20 Y ( x 10 ) bacteria 3.42 £1.20° 2.41 £0.31° 1.66 +0.06° 6.04 +0.59*
FHH( x10* ) mold 9.34 +0.30° 7.01 +1.58° 6.17 £0.20° 19.6 +2.54°
20 YT ( x 10 ) bacteria 4.19 +0.54° 3.25 +0.42° 3.09 +0.10° 13.2 £0.42%
FHH( x10") mold 2.68 +0.69° 1.72 +£0.33° 1.17 £0.34° 5.18 £1.00°
" Y ( x 10 ) bacteria 7.10 £0.69° 5.38 £0.52° 3.63 +0.12° 21.0 +2.69*
FHH( x10") mold 4.76 £1.22° 2.82 +0.18% 1.32 +0.13¢ 8.95+1.16%

T VAL DORBE S 45 10% 5 245 5L DRUORME S 43ty 209% 5 3456 5E PRI 4k Dy 30% 5 CK B3N 20% AESEHEDRORME . 7] — 47 b 7 B AR ]

FOREFRE

Notes: The content of transgenic rice bran in 1#,2# and 3# is 10% ,20% and 30% respectively. CK is added 20% normal rice bran. In a row,

data followed by a different letter are significantly different at 5% level.

*x4

K EE N 15 % M4 THREERBEIRA R WG TE R 2

Tab.4 The effect of transgenic rice bran on microbial community in

feed after adding water to 15%

CFU/g,a=0.05

Fifa]/d WEY 245 group
time microbiota 1 2 3 CK
0 Y07 ( x 10" ) bacteria 3.62 £1.81* 4.11 £0.80° 3.48 +0. 34° 3.85+0.87°
T ( x10*) mold 1.77 £0.67* 1.79 +0.23? 2.28 +0.59*° 2.41 £0.77*
s 407 ( x 10 ) bacteria 1.06 £0.20° 0.78 £0.05° 0.76 +0.07° 1.93 £0.44°
I ( x10") mold 2.10 +0.13° 1.91 £0.06° 1.08 +0.17° 3.63 £1.05°
0 Y074 ( x 10 ) bacteria 3.64 +0.35° 2.05 +0.20° 1.32 +0.04° 11.6 =4.09°
T ( x10") mold 7.41 +0.25° 4.49 +0. 59" 2.30 +0.02¢ 13.3 £2.192
20 4074 ( x 10 ) bacteria 22.1£0.78° 6.83 +1.32% 2.76 £0.27°¢ 53.4 +13.7%
1 ( x10°) mold 2.76 £0.27° 1.55+0.10° 0.75 0. 10° 6.98 £2.45%

E LRI DNORE S 10 10% s 258 FEDORME S 10 20% ;s 3#EE LKA 509 30% 5 CK IR0 20% JRREDUKME, 7 —1T TR AR
FORERBE . FFKIFE 15% WGEL,28 CTIRAF 23 d JGRiZE A TR IG, MRV K BN, R 17 hF R RFRR

Notes: The content of transgenic rice bran in 1#,2# and 3# is 10% ,20% and 30% respectively. CK is added 20% normal rice bran. In a row,

data followed by a common letter are significantly different at 5% level. Feed added water were kept at 28 C. 23 days later, they became

mildewed in succession. In a row,data followed by a different letter are significantly different at 5% level.

2.2 IPFEHEERFERX T IEEHRFHRPER

Xof S8 B A £ AT R KR BN T I (IR
FEN 10° CFU/g fafk) 1 d UG, B HE s &
JRIET, FEBREAR R I AL i B &8, b Al
AR | 55 | Rk e 72 8 A o e I & 20, AL ) 20
HIGE IEER I AC , fA) R B T K P e
BB T d BIAETRILE 5, WHLEREE
W], $ ML XPUR R 3 — 2 FR L RO Ak 7 £
FET- R I T B AL (HAF I R IR 5 iR &
BRERTE R, AEAS S0 T 16 o ik LU B2 v, 20% TR
Tt B e AR RO R

xRS FHBASERNAEEEFEET dRITRTE
Tab.5 The mortality rate of GIFT

% ,a=0.05

213] group
2

1 3 CK
23.20+  15.77+  35.28%  61.40 =
5.54° 5.64° 3.83° 7.96°

T VG BL R 5 2 10% 5 28576 BL RIS 10 20% 5 3#%%
FEFURAEE 58 30%  CK RN 20% AR HE R R, [R]—47 5
BEAR TR 2ZE T W,

Notes: The content of transgenic rice bran in 1#,2# and 3# is 10% ,

BETo%
mortality

20% and 30% respectively. CK is added 20% normal rice bran. In a
row, data followed by a different letter are significantly different at
5% level.
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2.3 HEFEARNGAETFEEABEMEDN
A0

Rl 5 B IATHF 3R 3 — 2 e B PROK X g 18
FLIR B T AR FF 78 1 B ), 25 SR A0k 6 BT,
MFE6 FTLLEH FLR I A 22 S B (P <
0.05), Hrp 2#4l 5XT 24 TR B F (P <
0.01) s KHAAT A PR B 22 573 .35 (P <0.05) ,3
# KT B EURAR
2.4 HERFRTIEEFEARLEHNEN

WAEHT, F Y R R A AL AL 2 R B
S A AR bk - =2 G ai . E 1], M |
6L P 0 G 3 BT , Y CE B B, b B bk S AR A R
FEFE 1T B 98B b B AR A i 2 18], 43 5
HERANAAZ B X X 58T X, Y, Gt
100 ASFEAR A0 P 1 Bz P ik B 40 i 5, & 4%
ST L AR (111 £7. 07,126 £10. 6,113 +
2.12) YW & T IR (74 £4.95) (P <0.05) ,
KEmAZ MZER AR E, H3#LmHAY Ik

R _E R FEAR AN AT T 8 i o o B s 1 AR
Pho WO SLTIY) A R (10 x40 1) & A an
L 7R o

x6 HEFXRBWFIEETHEMEMHFMER
Tab.6 The effect of transgenic rice bran on
gut microbiota a=0.05

7% %%/ (CFU/g) bacterial colony

251 S 5 — p
group FLER ( x10%) KIGFFE ( x10%)

lactobacillus Escherichia coli
1# 1.56 +£0.26° 17.4 +0.57°
24 3.24 £0.21* 5.75 £1.66°
3% 1.47 +0.38° 3.64 £0.23°¢
CK1 0.89 +0.09° 26.6 +5.16°

T LA R DR 30 10% 5 2455 3k R 2 Dy 20% 5345
FEPURHBIE S 30% 5 CK BN 20 % AEFEREIKRME . [ — 31 p 5
BEARRFR 2257 BF

Notes: The content of transgenic rice bran in 1#,2# and 3# is 10% ,
20% and 30% respectively. CK is added 20% normal rice bran. In a
row ,data followed by a different letter are significantly different at
5% level.

E1 BASERERSZNSIEEFELN
“—7 FITRR L E R R PR AN, ¢ O BRI E s AR AR AT
Fig.1 Before being challenged with live Aeromonas hydrophila ,the gut structure of GIFT

“—”indicate Intraepithelial Lymphocyte, “ < ”indicate denatured columnar cell.

WEOK MR R A, ORI R R
Hh A L < 45 20 S0 101 JEE N 0 P IO 9% 114 2
58 1 B2 5 A V2 S R RS R i B 2T A 4 240 e
Ao FErbou R CKZH 2 IR 1 R 3t % Jee o BA e,
BRI, S YELH SN A d o 3 T
SER X L AR FEAR SSAE IR I Rt 2450 5
LGS - B A 2 AR I /N ELET A S 06 A S A
No SLTIPE RN 2 PR

3 g

PUR IR B AT A R TS 2 LAF AT
FE— A HATIF A A ISR kA g e 3 2
I FH A B 2 R BL B IR, SR 0 3 7 iy ik

Fror@Eaitl. (RRAFAE™ A, S AL B T 2%
SFIRL AR [ AR M A R
O A IR T B RS T L 7K™ SR B T 1) By
o AHY AW SN A e AR I EOAR S PR L 11 i 22
U, LA AR GEA ™ 4R o B I L P T B3k A
DRLCBERR 3 T4l ™ M o 3 F A LA R 50
U B BR T 1 7T B SIS W i, 68 P AR ) 2 0 S
IO P L RE O 7 AR B 0 A A LA T R 114 2
figk AT DG T SN PRy P AT BRIV P EL SR, PRI
PG D TR AR A A . FEASHIT
FEH, AT X AR BT BRI 0 A DR o 5 4R 1
T A AR G R K I AR S A AR RE
93, B R AL FGA PR AR ST
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B2 BASEMERSZETIEERELN
T IR B AR TR LR AR BUN A AT IR PR IR O E T B AN
Fig.2 After being challenged with live Aeromonas hydrophila ,the gut structure of GIFT

“—"indicate proliferation of fibrous tissue,“ A ”indicate epithelium which broke off.

R — 3, R A ) RO A T R AR
P &5 1 2y Be P DR S ) B A — o 1 Al
171

H TH0 B BT R P B B R KB,
TPk eh S e AR AT LA A3 i e AR A 1 3
B, SO 5470 T O P 40 7 3% 2 A4 TR L A
oo AT PRAR SN BUAE R RS 2 T I
AD-JBE 5] ( CADYP) BE A7 R4t 40 il 4] 4} v 41
TR P S0, (E X ek v o T S TC A PR T ok
U o8 B 4 X7 M 2R 2 e T R[] s EL A 0 o 22 o 4
HRECH TR o AR R BN IR 3 -2 #%
PRI ROBE 5 15 % e R B ) s ) ek v ) 8
5 YRG5 5 52 S B S P AR AT 2R A X
BT AT JOR P e i R ROME X 428 2% ) e g A%
PRBE IR R S 2 F AR

AU i I 5T K 058 iR I B A G R R
3 —2 %I 7K B TR 1) B BB T AR M TR K
R 0T LA R 6 B A g K SR R R .
T S A P R R R ARAR ) R 2 R U A K AT DA
A RTIA FE e SR B S, U Shockey 451 7
JUGATEXRTHR A TR S g vh , K crustin X 2R 2% G
BAYE B Vibrio penaeicida YE W T, W EFREAL T
YL HIFET 3, FEXT 4l MR AE 1697 S e v
PRATGHR BE R BT AR 11-37 BeA M s R e, iR
ST BT | (A R iR yT h i B
VERT® o AW, 2 AR 008 i i 5 v Kk < i
PRI, S JOI0 J5 DRL RO ) 512 360 2 e 4 FE T2 R W d
I T X R, (EL 2 e 7)o 8 in 7 R DR OKoBE (30% )
HEA R FEPIARSOR

BB O B HL A A VR LB 22 5 T
Y, ANMUAT DA B8 KR 096 S BT, Tin HL R 6% 78

TR S SO T FEARBESE R, TR K
SR B AR B S g | R RAE AR, FRATT A
PR B A Y RS A b I SR AN T
T3 A 1 2 B R KRR R 2 R R B /K L
PR AR A LR, 38 3ok g T 2 ) TR R 1) 0T
S B APARR TR S TR  DR OK B ) R AR T B R £
0 T LR D H AL, T 6 R A T (o 22 R B ) 6
FEAT I T, S 3645 2R 5 150 A1 5 ADF 98 2R
— 3, WA B o A N P K T
AU /N IE TP AR TR REC R IR E RS,
3 it A4 TR LR A AR T 50 NS R R A T 4
o5 T B B0 U0 T T RO B b 22 22
SN IR S S BT T UOUE 2K 7 35 B L I
IKX A (Aeromonas hydrophila) 45 5 2% (G [
P B A 5 i (9 0 B R . Imjongjirak 251 & B
PUIA K arasin-likeSp i 5 22 [ BHPE 7 F1EH 1 7 4R
AAWIVE R, T4 K GRPSp AU 22 [
AW RS T, 022 TR A T A B
o AWK S A P X IR 2R 3 —2 W] DL i i
I IE AR IR IR o BB i PROKAE 1Y
X £ 7 1 B AT SE IR E AN Y TR AR
[ 7K PR TR AN iy 7 B R L, DT A2 38 ]
PR ER . A MED) 45 R Bon e P AR AR Kl
PR, XTHRER 3 —2 ARHINHCE I £ 7 T8 bk 2 4t i 4
SR, 0 i 2 bk A ML) B R R T AR
FH, DX 2 8 g 1 7 A — o AR AP VR I, X —
S5 R G DHEABERIE TR — 2, (EA T2
Tk R VAR T B 3R B B PRI OK W 2 45 4% 2 A R
JHL, 338 JCAT R A0 B s 0 Ak , AT S M) % 2 0% g 1
FIPRIPRCR o 0 IR Y A0 B B M AE LA Y 50k
I A, o 2 BRI T P S R R I 7 2 7
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BRI AN AT R 144 - 151.

S ARG A A5 B T K L R 4 R B [10] F2e, S, XA, 45 B v [ 0 R0 i IR R K

B HURTPEAT FFER i L T FLFCE T LR 2 SRR EORIATLL]. th I ICRTREE 201024

PRI, B AR A LU TR R TR

I%F%@jg ’ %;FIJFH$E%€E%&@%§}FZ{5%%§§ faraming Lor a::fwv (;mgzc and, eva::lc.ines-(éizlezt
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The effect of transgenic rice carrying antimicrobial gene of
shrimp on feed spoilage and disease control in GIFT

GONG Kui'?, WANG Lei', FU Ya-ping’, WANG Bao-jie',
LIU Wen-zhen®, JIANG Ke-yong', LIU Mei'"
(1. Institute of Oceanology ,Chinese Academy of Sciences,Qingdao 266071 ,China;
2. China National Rice Research Institute ,Hangzhou 310006 ,China;
3. Graduate University of Chinese Academy of Sciences ,Beijing 100049 , China )

Abstract; Recently, more and more studies focus on the application of antimicrobial peptides to control
bacterial diseases. For the first time, we report the using of plant bioreactor to develop functional feed
additives in China. During our previous work, the penaeidin 3 —2 gene from the shrimp Fenneropenaeus
chinensis was transformed into rice Aichi ashahi. Tilapia feed which contained different levels of the
transgenic or non-transgenic rice bran were tested for the effect of antimicrobial peptide expressed by rice
plant on feed spoilage and disease control. The results of total bacteria and mold count showed that penaeidin
3 — 2 expressed in rice could effectively restrain growth of microorganisms in feed and bran. Another
experiment was conducted to study the effect of different levels of transgenic rice bran(10% ,20% ,30% ,
respectively ) on survival rate of tilapia infected by Aeromonas hydrophila. The results showed that survival
rates of tilapia fed transgenic rice bran were significantly higher than those fed non-transgenic rice bran. In-
depth study of the mechanism of enteritis control by transgenic bran was conducted by studying the gut
microbial community and intestinal structure. The results showed that transgenic rice bran restrained growth
of Escherichia coli ,but enhanced lactic acid bacteria proliferation. And the intestinal structure of those fish
fed transgenic bran was more intact than the control. So it is indicated that the disease control effect could be
in connection with the change of gut microbial community and protective effect of intestinal structure. But it
is noteworthy that the excessive addition of transgenic rice bran (30% ) could cause epithelial cells
degeneration.

Key words: penaeidin 3 —2; transgenic rice; aquafeed; genetic improvement of farmed tilapia ( GIFT) ;
Aeromonas hydrophila; intestinal gut microbiota
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