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(1. B KT L 2B, To45 214081; 2.t [ K 2 REFA8F 5 B e /K AT 58 s,
MR K YRI5 B R SRR =, T8 214081)

THE: NIRER H 2 B (Resveratrol, Res)TE7K ™ ) 41 55 B 42 o 1) S ANMEL, 286 DLIR 7K 758 H 8 2 (1 40 B
I3 IR g 7K S5 S 18 (A eromonas hydrophila) N FUNT 5, 18 L 18 B 24503k FE A0, Rl 0 ok wg /K A< PR v AR
Koo AR RN LS M R A FH RO 23 79 SO IR R 4% 2R G A DG JE DRI ik (R R i) [ I ad ik N Uk
5B RN (Carassius auratus gibelio) iR 56 R 5 (AR LR /E FH AT f0 44 9 REAH DG [Rl F2E (R Rk s . &5
FLE IR R N W 7K B B B AR R /M B R B (MIC)>1024 pg/mL; W AR T-64 pg/mLI, % B R AE K5
AN WRE =32 pg/mLI, X5 Ji B AR 2B A R R RR s I v 1 LA S 3 0 ik F (P<0.05), L8 771 5 385 Jin
o, 986 E ERT-PCREE S 40 A A I 1 22 7 I e 5 | S v 7K A= o T A SRR 428 R 0 uxx R L SBE TR 53 J31) ¥
= LRATNERIE; MR AR RompRik BE M. N TG0 K I 08w /N I s v E 5525, 501
100 mg/kg F 22 77 B A BRZH 1) S B ARAIAE 1230 35 I %, A A SOREAH DG I IRg SR SE R+ (TNF-o) AT TT BT 3%
(IFN-y) ImRNAR X E W53 T, BFRRAGRAMEY R . EASEI S A3 BN sea el K<
PR TE F 7, AR AR JORE S R B30 R T T 56 25— 100 mig/kg 1 22 75 i Aok IR s Ji B 1) 7 7 AR — 5 R
FAEM

KR PEZ, QAR KSR, W
hE4HE: S942.5 SCRAFRIRAD: A N EHS: 1000-3207(2019)04-0861-08

RS, IR, 99 R A B AR
.(Quorum sensing, QS)A$% & ¢ 1 [7) 41 f A A=

g /K S 5 B (Aderomonas hydrophila) & —Ff
TER K AT EG T T A0 1 22 TR 1 1, 5 e A7 A

FERFKGE . HHRUKAE sk R teEn",
TERFE 2R A T AT 517K A Sh ) Ry 0 s B Ik e,
HAE WY A 7= Hh B AR 2 16 TR B 8 (Cyprinus
carpio)~ #(Carassius auratus)~ HkMi(Megalo-
brama amblycephala)~ Bt 51 X2 (Ietalurus pune-
taus)F1Z £ (Oreochromis spp.)55 F25e im A 2 K
HR LR T IS, A2 ¥R 7K 7 B Fh 5 M R IR A 3
B BT ORI R AT SR LS K S B
JH0 B 1) B8 B (Pilus)~  #ME 2R 1 (Outer membrane pro-
tein, OMP). ¥ Ifl 2 (Hemolysin). " 2% (Aerolysin)+
AW (Biofilm) S5 7E 7 J5 R PR I RE B . AR 8
M BER WA TE 327 R < BN B 4 0 o AR
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F. HZEEE(Resveratrol, Res) & — i KR LIk LL
G, AEAE T 25 FAEY) K& (Rheum palmatum) &
¥ (Reynoutria japonica) R 22 i (Veratrum nigrum)=%,
BAUH . Jrampnamngohzg™ ™", seag i g
B R UK Bl BRI . AT R HEE R A
R ME T

AHIEFCIE I AR SR TS 20 B 22 P BB K
P B AR RN R g AH DG JE R Rk i 2, JF i A
TR G A I 1 2 P I 0o J L K B B
BN (Carassius auratus gibelio) {147 1F F A1 %t
AR JEREAH G IR 1 AL I 5E I

1 #RERE

1.1 RIS ERFIEE A R4

ARSIy B A FH R 7K B R B AR N -35 EH R 3t
MK 22 X TR A B LI = . R IR AR AE
—80°C H &, {f F AT fENB-F AR kI 2%, 28 C i %
BL %, PR v
1.2 AR

22 75 BE(99%) W H aladdin. — H 3 1 AK
(DMSO)W H = KA H . NBR:FRIE H 5 5l
HAEVMEARAIRAT . TowH WA 445 2 W 3 /™
AR TUMAED B A R AR o JE R R I8 i
i 71: RNAiso Plus, One Step SYBR” PrimeScript'
PLUS RT-PCR Kit (TaKaRa)Z 500 [ K% 5 £ )
AIRAH] .
1.3 BHESEXEKSEMEE KRN

W A 2 B AR T DMSORC B R BRI, Fil %
P BUWE /K< I B NT-3 5 B0 B 7% T NB R A B 9%
F(EERI0 /L. FWEM3 g/L. FAH5 g/L)H
A REFE(28°C, 180 r/min), &5+»(3000 r/min, 5min)
a3 BiE, T AR H Eh K Y1 18 4609=0.3.
WAL (1% v R B 4 28 AR P BE(REE 2 1
1024, 512, 256, 128. 64. 32116 pg/mL)f]
NBF;FR 5, W B IR 5 N AN I B 22 P I 1
P 06} HE R i 5 B DMIS O R 751 % I 40 5 42 ¥R 4%
PR (28°C+ 180 r/min)¥% 77260, & 2h HUFEAS I
AgoolH o I E3NHE, R HE LR A K
ik .
14 BEAETEXEKS B AR MR R R RS20

MR Vasudevan s ™ [y 45 8 Y o A I 1 Bk
VIR . BRIE(% vwWEF ER R S A RS
B (R EE 2 1 9128 64 32 Al16 pg/mL)INBE; 77
b, WE S A0 BANDMSOE FIN EH . 757
SHRENE, B N B 96 FLAN MU B IR, 28 C B 8

Fr48hJ5, W H T I I A A BT, TR G TR
PBSIE VI 7R fLJG, %6 )5 FH100 puL 40% H % [
15min, 1%45 i 8 WG (8. Smin; T4 /5 I 100 uL
33%UKEERR, 37°C % & 30min¥i il &t f 4k . T4k
K HEFR X (Multiskan G, Thermo Scientific)l 5& £5 7%
FLHR R I Aoy fH, RIS FE 3K, F R H B E3IA
HE ., HTARRIHME A KAAEZER, B
s FL A5 R A o0 1B 75 22 VF I EH 40 TR A B 368 P 22 5
A= W A o0 (B )= A 590 (T BEAEL)/A 600 (ZH TR 1K
FETH).
1.5 BEAEEXIEKS B EA M E MR 20

R Mao 2" R 6 7 o I I K B
NJ-3S¥ MG PE . BWIE (1% v R Ef e 2 &
HHEPBERE 37128, 64, 32F116 pug/mL)
INBEE 77 kv, 150 B 35 95 5 N ARl g K< i
BRI PR 22 o0 HEH R AN O I 2 7 ) B A xR
Mo PEIRREF#(28°C. 180 r/min)8—16h, A4
AgooTEE1.0, FIE B (0.22 pm)ick I B4 2 1 2 i .
W 4% =F 21240 il FH PB SRR 1.5 % =W, 37 C /KB
30min. HU50 pLAH R it S8R IN NS mL 21 240 i =2
W, 37°C 15 A 30min, E I F5000 r/min & 0>
10min. HU &N E A58, 3056 B Z 3K, %5
HEEINEST . AR EE L E 5t H%=
(As=Ao)/(A100=Ao)(As: TINZGI M A0s1H, Ag: 25H
X HEZH A 4051, A100: BHEXT BRZHA 4051H) -
1.6 BESEXEKSERESHHEXERERIE
ERpA

FH J6 B A B Eh 7K B A0 18 A 6 00=0.3, B 1%
(1% vA)EeFh B e 28 5 1 2 B (VR 2964 pg/mL)
INBR: IR I o i 8 7%, MR AN B a2
% (INBX% 779 5 5000 r/min 0 lmin, 3£ _E3,
FERNAiso Plusil i) & 1) 3 4 U BH, $& A 1R 2
RNA; {# f{NanoDrop 2000 (Thermo Scientific,
Wilmington, DE, USA)ll & # il RN AR £ I 1 5 ik
JE 2240 ng/uL, A7 T-80°C&H . PARE KA B0 B
rpobE N N2 FE K], 6 0 41 1 V5 1 2 56 (R hly, AR
T HERomp, B RS R luxR luxS.
gsebRIL BB . FERRNA R F AT &
43 T Y RIC 1) 2 B One Step SYBR” PrimeScript'
PLUS RT-PCR Kit (Takara)if 5] & i) 77 A5 3%
e 5 B4 M A IS F ABT PRISM 7500 Real-time
PCR Systeam{X 2%, %t [ X 2 i & 4 #2907
% IR T I W 1.
1.7 BEAEXFEREMNRPER

S EARMI[(50£10) g; (10£1.5) em] | o [ K 7~
BT 6 1R 7K VA 5T A0 T R 2 56 b 2 1
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Tab. 1 Primers used for quantitative PCR

514

Primer J¥ %1 Sequence (5'—3") Fi&Usage
rpob-F  GGATCACGGTGCCTACAT %?é%%
rpob-R  TAACGCTCGGAAGAGAAGA g"ﬁ,%
hly-F TCCGCACTATCTTGGCATCC Ehl?fﬁ@
hiy-R  TCTACCTCAACGTCAACCGC é%%%
omp-F GCAGAACAAACCGCTCAAGG %{ﬁ%
omp-R  CGATCAGGGATTCGGTGGAG ,%mrﬁ—’]%%
RF  GCAGACCCCGAACAAGGACACC %xéfli
luxR-R  CACGCATGAAACCGGCAAACAG gﬁggﬁ%
luxS-F GACTTCGGGGTGAGAAACGG lﬂ;ﬁ%
lxS-R  AAGATGTAGCTGGCGCAGAA gﬁ%%
gseb-F CCAGTCTTCCCGCATCACCAAC %E%’?li
gseb-R GAGCTCCCTGTCCTCTCCCCGC gfg?%

1EZE NIEH KR R G Y2, /KiE26°C . %
I pENL H4H, BHRINEE, B MNELR
30/ 79 5 B /K S R M B SR A L, BR2H 23
S AF PR AR 0. 25, S0M1100 mgkg).
99 R B AN T ERINBES 78360, 28°C L 180 r/min
BEF718h, BOUCAEAN M, FHJC IR PBS TR #3420k
FHILE1x10° CFU/mL, 45 B 55T 100 pL i
W, B R M E2T7d, ILFIET B . 75 R4k
ML HX 2 1) f8FC BT AR N I3 (3500 1/min, 15min)fR
FT-80C#% . MHERNAiso Plusifkifl & i #1F
D5 ¥, X AR RE S S RN A HEAT B, 1 i Nano-
Drop 20009l 7€ RNA 1K & J5 Fl Nuclear-free wa-
terifl VR FE 2240 ng/uL, H.Aye/ ArgofE1E1.8—2.0,
HAET—80°CUKF % o f-actinfE NN S A, IR
I S 9¢ 6 2 R T-PCRIR 7 & 4l FH 15 B 7£ ABI
PRISM 7500 Real-time PCR Systeam{X &% o146 i 4
M K FE K TNF-0 mRNA. IFN-y mRNA. IL-10
mRNAZ A B, Hoi 0 2 I3k, ik
AN 2.
1.8 HWHITo

PRI I 45 IR DL-F 3 {H A5 E 1% (MeantSEM)
For, Hrh & )17 mRNA %3k 8 5048 1§ I SPSS
19.048 T 3R A o B A 7 A AR A 3002 LA o A
by Fie 4 458 F KA i B DR R T 22 43 HT (One-way
ANOVA)ATALLS, 4 F Duncan [R5 T 4110 £ 5
LR, P<0.05 N ZER T3 .

2 #£R

2.1 BEAEFAFFEKSEREEK

W 1FTR, 25 AR AR EFIDMS Ok 56 41
KRR E S, IE7FIDMSOAS I K< 5
HINI-35M 4K . H 2 B B <32 pg/mLEFXf
NI-35HAE K% A B B 520 (P>0.5), 15 H 227 i
WPE =64 pg/mLIsy, B AMH] 1 g 7K <CH M R 1 A=
K, BEARIEE AT B K IAR T 3 T 2ER, B AE
K 5 W TR VROAC B B B TR R .(P<0.5) . BEAE
1 2 7 T 5 18 T, W 7K S R N R A K A
1 B[] Bl 2 ZE R, HL AR e B B KBt Bl 2 [
Ko 2275 T ) I8 7K A< i TR ) o /S 00 T R
(MIC)HH & /5 F-1024 pg/mL.
22 BEAEEXNEKS BREEEMERKISN

WK 2f1 7R, IEFIDMSO X 7K < B i N T-
35AEWNIBTE BTG 2 2 S (P>0.5), A ZE P IR N
16 pg/mLI, XINI-35 4P IETE B il 26 82.5%, 5
o BB 4 A bE TG 5 35 22 S(P>0.5), 1 A 2 P R N
32 pg/mLE, AT AN 2 812.4%, 55 REZ
I 2% % F(P<0.5). 1F A5 BRI N 641
128 pg/mLIf, NJ-35 4P 2243 7] J940.5%
44.6%, 7= 53 8.3 (P<0.5).
23 BEABEIEKS BREAMEMRISI

N 3PN, Y FIDMSOR 6 41 11 5~ 98%,
Xof W 7K S, PR R N -3 5 9 I TG B S22 52 I (P>0.5);
HPTEER FE 16 ng/mLI, ¥ 112 N94.8%, FiH A
MR B2 (P>0.5); 4 2P IR FE 932 pg/mL
I, ¥ %A 78.8%, fiE i 35 1IN T -3 5% I 3 14
(P<0.5). 22 P IS0 g 7K AR TR N T -3 5 3 IfL v 1
(A FH 2 TR S, 10 2 A ek vy A1
e ST

+T2 WAEEPCRFFASH
Tab. 2 Primers used for quantitative PCR

5] #JPrimer Fr%lSequence (5'—3) fli&Usage
factin-F TIGAGCAGGAGATGGGAACCG 7 E”%"ﬁgi
f-actinR AGAGCCTCAGGGCAACGGAAA ﬁéﬁ%ﬁ%
TNF-a-F TCATTCCTTACGACGGCATTT Tﬁ%“g]if
INF-a-R CAGTCACGTCAGCCTTGCAG gﬁ%]ﬁf
IFN9-F CGCATGGAGAATGATAGTCTGGA ’ggfﬁ
IFN-)R  TCATCTTCCTTGATCGCCCATAG Ig\lft}fglé 1%
IL-10-F  GCAGACCCCGAACAAGGACACC %%0 § 5%
IL-10-R  CACGCATGAAACCGGCAAACAG ﬂfz,lu?;]E q:%
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24 BHEAEMNEKSERESHEXEERRE
FppAl

Wi 3R, R 2] 564 ng/mL H 2l
(P85 TR EE T, WE /KA M IR ND-35 7 JJAH DGR R 3R
=H -&- DMSO -# 16 pg/mL

2.5 -4 32pg/mL - 64 pg/mL -m- 128 ug/mL
—A— 256 ug/mL-#- 512 pg/mL—e— 1024 pg/mL

20 |
15 ¢
<
10

0.5

0 1

0 2 4 6 8 1012 14 16 18 20 22 24 26

RS
Culture time (h)

1 FEKS A B NT-3STEAN [F) R FE IR 11 2 P o s R ik rp 2R
K i 2k

Fig. 1 The effect of resveratrol on the growth of Aeromonas hy-
drophila NJ-35
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0.4
0.2
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SR 9258/ 3)

Resveratrol concentration (mg/kg)

B2 PR K SRR B NT -3 S AR MR ) S
Fig. 2 The effect of resveratrol on the biofil formation of 4ero-
monas hydrophila NJ-35
1. X #& 4 control; 2. DMSO; 3. 16 pug/mL; 4. 32 pg/mL; 5. 64 pg/mL;
6. 128 ng/mL

*3 BRAERIEKS S EEREME R
Tab. 3 The effect of resveratrol on the hemolytic activity
Aeromonas hydrophila

2513 & Concentration % 1l % Hemolytic rate
0 100%"
DMSO 98%+1.1°
16 (ug/mL) 94.8+2.4%"
32 (ug/mL) 78.8+2.7%"
64 (ng/mL) 60.6%=1.1°

128 (ug/mL) 42.6%=1.4°

W AR RER N E B35 % 7(P<0.05)
Note: Different letters indicate significant differences (P<0.05)

KEUAFEB RS | KRG AR R
luxRFIE T % FH(P<0.5), 11 BB R G5
KlluxS. AMEE HompRik & %3 TN i(P<0.5), H
HE LR hly TR B R GUAH SRl gseb T AN
T3 (P>0.5).
25 BEAENREEKSEMAERNS B REE
TSN

W 4fR, FE RN EE7d R,
B oo R ZH 7d B AR TR I 50%, MR AT 1 22
PR ) AR B A AU T S AR T R AL, Py iR N
25 mg/kgZHMI7d RITFIETI % 929.1%, 50 mg/kg
TR FET- K 920.8%, 100 mg/kgZH RitFET- %
I912.5%. 50 2 BRI v 5 11 2 7 I ] eI S
BERMFETIE,
2.6 BESEEXREEKS EMAERS B REAT
BEEERIZERFN

WK SHR, 6 R 55 I B Ja AT 2 21
R IE KT TNF-a. IFN-y mRNAE k883 Fif
(P<0.5), AR EEA LA TNF-a mRNAFIIFN-y
mRNA R IA & B % T iH(P<0.5); HHTNF-a
mMRNARIA B AEVF SR E 50 mg/kg 1 22 7 BE R 1A
B AK; IFN-y mRNAZRIA B FR 100 mg/
kg [ 22 75 B Ok B e o g 4 1) 28RE IRl 1 IL-10
mRNAZF A & AE 8 K M RNT-35 5 2 2 [F
X, IL-10 mRNAZR A & AEVESI L 50 mg/kg H 22
o B A B e A
3 iTig
3.1 BEAENHREERNS/NERE

HEE R — PRI Z W, A2 T 2 FEY,
HA )&% 51 % 1E H (Anti-bacterial activity); A8 & 2
I 2 M ECRE K WKksh. B REYIEE
JREE, AT ARG T R B K A S
B JEE K SRR B PR AR . ZELCETRAR 5T
H AR T A [ SR Y5 20 TR BT AR PR /) 440 R A
TAERRZES: . WS R B A 3275 W x AR AT
B (Fusobacterium nucleatum)f]MIC{E 5100 pg/mL.
Jung I X 43k N B R VR4 1 1) 26 AR 6 3
R, BRI 408k 1w IMIC=1000 pg/mL.
AR TR I B v K SR L I MICTE S
JE B4 RARL(=1000 pg/mL). H1F1000 pg/mL
P30T 28 P AR VA 0 T R B KA R B, TR, S
SRR AT 32 OGVE E B P AR AR IR T 25 R g K
AR PR ER .
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m O
% ‘g ; 0.8 "
Z 37 06
r2% o4
o .
= 0.2 *
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Fig. 3 Effect of resveratrol on the virulence gene expression in
Aeromonas hydrophila NJ-35

1. luxR; 2. luxS; 3. Hly; 4. Oseb; 5. Omp; #E K AR+ R
7% 5 I ¥ mean significant difference, P<0.05

3.2 BEAEENREEFRBERFGEERE

WE KA R B A B R R R g
[ BLuxR/L, I #YLuxS/AI-2H1QseBC), At M4 &
JE B SR WS 5 201, B[R] R 4 20 R B A 1 2R K
Bahtk. BIRIEFIED A RS, 7595 )5 1 B0
SRR EEEERT Y, BraR UK
Wahy T ZEREE, B2 BRACEN T BB R
G590 TAHLFE, WHERIEEZE TR, £
BRI i TG 7K B B Do ST R B Sk B 7R 2
FECTE R RE 77 BB BE 0 5 ¥ I 14 2 H Bk 55, A+
FIEFEFE R T, RN, KN ES 5 g
I 7K S ER M B L ST R AR AN T R T BB R GE 1015
ST AL2, HRAHLs & B Ut RG24
M BA— L LREER . TR B RS (Qse-
BCRUH 43 A RG] V2 AFAE T4 22 KB M AT 1
35 ¢ 1.2 ¢

a
3.0 } L | a

—
[=]

25 ¢

o
)

20 ¢ be P

L5+ cd
d

1.0 H
0

IL-10 Fegeeik i
<
~

=]

W
e
S}

[=]

D048

i, S 5YNEKRE S RV K. A
FRIN64 ng/mL H A2 7 BE AL BRIE /K S B B fe, H
BRI KRG luxREE R B35 L IERIA, luxSHER
B3 NIARIE, HQOseBHE RN L ZE B, XPH A
2 AT DL e g 7K AR LT T BRI 2R A J
BRGHERFKIE.
33 BESEEZNFEEEYEERMNSHETF
yEME

VAR R — P B MRS A, 2
M@ E M s bl &k 3R R, A
HIF 5C R B0 A 22 P I (32—128 pg/mL)fE S5 2 J1 i vg
KA EVIETE K. 2 B 2 SN (Vi-
brio cholera)INEAE FAF 03 B H m] LLd i 5 i
PR % S 1R 9% Rl 7 AphBAH 5 &, AT 72 S 01 18 10 15
PR VRS A T B R e T R ek
JE =32 pg/mLINF, W 7K =80 TR 1) ¥ I v 12 Y 3 %
%, (E I 25 22 R aly (P 2R I8 B A BR324
WE 7K S FRL L TR 8 06 23 Wb 22 P 5 I 1 A G 1 5
ST, b g T v R R AR B R R

0.7
— 0 —=— 25 mg/kg
0.6 | 50 mg/kg —— 100 mg/kg

05
04
03
02
0.1

0

e
Cumulative mortality rate (%)

(1]
Time (d)

B4 /KSR B R R B AR R SR R
Fig. 4 Cumulative mortality rate (%) of crucian carp after Aero-
monas hydrophila challenge in 7 days
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o

0 DMSO 25 50 100
BB R

Resveratrol concentration (mg/kg)

C
0 DMSO 20 50 100
BB AR
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Relative expression of INF-y mRNA

0 DMSO 20 50 100
E B2 AR
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K5 FFIRZLZIRNE K e ik A2k
Fig. 5 The effect of resveratrol on the expression of Liver tissue inflammatory factors
B BN F 5 B0 3 72 7, P<0.05

Different letters indicate significant differences, P<0.05
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RREENBURE T e s E A T4
ol R A RS INTTE 87 N 2 ai= R (VS
2 0 JEE LR B 3 UK B TN 5 RS 0 R A
AL AR RIE R I B aer M 22 H R
il K ahp A 2 WE 7K BRI T B A S0 5%
BEAEDH], TV LR Aly 5 W8 7K SRR T A B0 ) FEAN
ST, (E oA BT 0 8 5 S0 1 /K R M T
SEAEAE aersihly 3R, (5  F7AE aer A hly P 3L
I Ao e I K L G I LS T R S
o 2B RSL AR . AR SMIE R R K
=B A G PR A A i 3 A DR A A A
BT, R (64 pg/mL)Ab FEIE K
W G ompFk R R IA 8 T, U IE K SRR I 2 H
P R FE ARG P RE 1 IRSS . FESEIR I AR R, M
R FE 0 KRR T R A ) B AR I
0%, I AN B8 B4 OB M A 7 0 BV AL A (R
RKFR). B, F 27 0 g 7K =R i b VA LT
AR A 0 JBE T RSG5 W) T e 3 e T A R R 1 R
K BETT 2 T e S AR T
34 BEAEREEFTREERREN

T 723 0] 3 2 7 I I s R 5 K B (20 mg/kg)
IhJ&, fE0 L B S b Hae el 2] 5 2
P, ELIFFIRVR B fi s, 1% 8106.72 pg/mL™, Rk, &
WIF 8K 22 7 B R s 3 SRR 20—100 mg/kg -
B e 45 R 3R W] B 22 7 T e I 4L K =B i T
7 B AR A 2 R AR D, 25 A B AR T A
R4, A2 i = F B R4 /E T
RE MNP J7 T AHEAE L, — 5 T f AR 2 2300 A1 1) 15 22
7 RE I 95 9 R R RS 70, 53— 7 T AR I RE B
AR B 5 ROIE R B 22 A N AR 24
A R I B AR BT RAETE R & HIHLE
PO S5 N Xof 400 i SR AT A Y, B I v
JOEN T RIE, Sk R ESEEET, Yo
W FC R, Kt (Larimichthys crocea)fm AL T3 4
JERIE R 2 A AT B A B R SOE R TRk, X
BV RO A RE B T R E B AL T R WA —
K AR TNF-ofIIFN-y#S L R IE R 7, 2 531k
PR S 2 T, TNF-o A & 208 B -1 H A% 0
DRI, 24 R A9 S A B ), 9 RE 4 PR e S /e 2
IR B AN TNF-o 55 1) R AE A BT, T HLAB™ 24
P 2 M TNF-a8 3 R I& B TNF-a
mRNAR LB %8 5" e 83K (Vibrio
anguillarum) &7 i (Plecoglossus altivelis) 5T
Hh I AL A LR 40 TNF-o0 mRNA RIS & Al
TNF-aif HRIAE D FI . ARBFsee |22 At
A A 20 T TNF-a mRNAFIIFN-y mRNA ik

B T, R0 O R T DLk 55 PR 5 v U
TS U JRE SN, AT 98048 IR 98 3 T 5 3850 110 e 4k
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RESVERATROL INHIBITS GROWTH, VIRULENCE AND BIOFILM
FORMATION OF AEROMONAS HYDROPHILA

TAN Hong-Liang"’, CHEN Kai’, XI Bing-Wen’, QIN Ting’, PAN Liang-Kun’ and XIE Jun"’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research
Center, Chinese Academy of Fishery Science, Wuxi 214081, China)

Abstract: Resveratrol (Res) is an important active ingredient in Chinese herbal medicines such as rhubarb and poly-
gonum cuspidatum with antibacterial, anti-inflammatory and antioxidant properties. To explore its application value in
the prevention and treatment of bacterial diseases in aquatic animals, we explored the antibacterial activity of res-
veratrol against Aeromonas hydrophila, an important bacterial pathogen in freshwater aquaculture. The growth, biofilm
formation, hemolysis inhibition, and virulence related gene expression of A. hydrophila under different resveratrol con-
centrations were detected. The in-vivo protection of resveratrol was confirmed by artificially infecting crucian carp with
A. hydrophila. The results showed that the minimal inhibitory concentration (MIC) of resveratrol against 4. hydrophila
was above 1024 pg/mL, and the concentration less than 64 pg/mL did not affect the growth ratio of A. hydrophila. Res-
veratrol with more than 32 pg/mL significantly inhibited the biofilm formation and hemolytic activity of A. hydrophila
(P<0.05) in a dose-dependent pattern. Resveratrol mediated heavy moisture of bacterium group sense of regulation and
of QS system by inducing /uxR and reucing /uxS gene expression. The expression of omp was significantly down-regu-
lated by resveratrol. Artificial infections showed that the mortality rate of allogynogenetic crucian carp infection in the
25—100 mg/kg resveratrol-treated group was significantly lower than that of the control group, and the expression of
TNF-o and IFN-y mRNA was significantly decreased. This study showed that resveratrol can effectively inhibit the viru-
lence of A. hydrophila and reduce the inflammatory response at 2500 mg/kg on fish infected with 4. hydrophila.
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