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BEENTABKESI I ESTETEEFRRGNEZEIER

WEH', ZFHEE, H K, FTAkF, H4ZTx,
W 5\, FERE, KEX
(1. H B K 7= B W50 B R AR O 5T A O
AR RAS B 95 K e N R T B VR R S IR s, VLIS B4 214081
2. RO R TR BB, TLIF B8 214081
3R BN T LA FHET G, TR B 516002)

WE: /FEThEM e EEN R SRR EE T FaFERGOEEER, 5
7w P B A AL 0% BB 2H) 5% 10% o 15% s 3E A ey R 37 90d B # AT
THAEREATRYE, 2 ARLEEO. 24, 8 T2h XEF TG F EAMIE, HATHIE
A IAMER. AR RERBRTEE TOEE HSPT0) REH K. ERE T, K
Je 5 48 Fn 72 h Xt R AL AT IE 4 7T 4 Ao (ALT) M 4 A i (AST) & ik &, fhi & fE
BEAEUTEE T AN MALT EHEER LW EHREEMEL M, BEET2h, 10% 4+ 5
FEENMEASTEHREREZNREMATF. MAMTATL ~, MIHEE B0 E %R
HREIREEZFEMELTAMNE S (T-AOC) T M, B35 3% & I U+ 2 A kKt
B (SOD). 4 it Ak it 4 1t 45 B (GSH-Px). it & fb A B (CAT) o — & L. & & B (NOS) %
MAMEHEE, oA FRED, BROBRLEAMT 8 (MDA) B = 4. 44
WEFWNER R, "RAFEPZEaRLEAMhFERAL Wi, FRAFEFIL, Fak
fefi e, MAMMAREATETFEERLENXANNARNEER, FERE
YKo TEPCRERE X, BUFETZFAMMHSPIORL ELERLEEHL E 5,
BREEEHBE A BAFE P FANNENHASPIORF EXNEER TABEEMEA. #F
REY, ME2BEEGHDERERRFRALTERNEE P & AT I AST 70 ALT L,
REMAMNEHES, BREAKERLIRYFESRG; 58 % & @B LHE HSPT0
BREARHBTREAFWENCESKEMR, PHAEEAARXIEARE 2 ERKHE
R

X T E P e, alEE; LAMRE; A8FHE,;, RMATEAT0

hE5SHES: S942 XHARER: A

&% AE A (Oreochromis spp.) 7= & 1 H TR A K BRI 1 R R DA O, R, BRE
i R E R, FEE IR AR B rY d v WA WA EE , HAT, PAEMIRHE
02 BB SRS PR B N B S e, AT R JUE K T R A A 03 . AR AE, W b
YA A A B N ES 32 B0 I 5 1R e R . IR 7% M9 % X} R (Litopenaeus vannamei), % fh
BRI, W IE KR5S B 0 i 5 | 1 1 (Ctenopharyngodon idella) 18§ (Aristichthys nobilis)
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s, AR AR, W R R E A A .
VA 2 R0 s D A e, DR/ R R0 R R BE
T o 25 AR Y A K 7 R0 v BT B AT
A 3R G B T R AV s, AT AT DR Bk B
W () IR B AL G W . GDREAS ) A
W, BB 55 Az TR A A S % i GRR S
il P, £ J8 B (Houttuynia cordata) i = H &}
(Saururaceae) H% 5% J& (Houttuynia Thunb.) #i4), &
Ao BRSSO IR 220 S S T Y
B, BAVUREE. UM . PUE . PR, PUA
FAE Z PP 2 BIGPES, SLEaAE pE R R, A
JU BT R AT A A b AR R I £ K AR Y B
REJ7, 42 2 HE AR R S O BE 0 R TR R
KRFEAET S B, 57 B It 3 K T b oA £ M R
SR IR T W ¥ AE 4 (GIFT O. niloticus) B i1
IgM. TRF. TNF-a fil EGF 45 4 % [N 1 09 1% M
JEREARE & % HE fo R i BR A Y LR

R AN EZ GRS, S 5/N
PIEAL . AR HEWE L R M T RE, X
R AR T R 2 OCH 2, AR Y I B A AL B
I e o2 (S 2 TR O NP 2 (R 7 NP
A4 8 AL W B AL (SOD) . 4+ e H ik ik
fit} (GSH-Px) b i 54k & W (CAT) S5 5t A ALt
et R O W A i TR = R AR 7
SR FRAE RN, 1 M U F e, A
ZUY) R R 2 X fa A 2] 2 B AR A ) TR Y
EPS W R, AR BEEE 70 (HSPT70) 58—
ol A R S 1 48 e P R P AR B AR T, R B LR N
TR B 20 A, R A A2 0 A0 B A D T
FEE B, BUIMEE ORI, R0 i IE FhAE
0 P B n] d S BRI AR A N TR T L AR SRR
(Streptococcus agalactiae) Ji BIFLT- R, HEXE fa 12
B AR R AR EE )R 10%, (H ML i AS 58 4
TR . ARSI WS T I IE AR £ R B
Ak R G Jo L BE BRI S IR AR AL . BB PR RE |
H LU P HSP 70 FRIK A FZ W, LS5 1 B vl 3
oA 00 IR R0 TG FLAE BK A 5w 2 AR AU
BB ERCR .

1 MRS A

1.1 MR

SO R R B AR, AR )T AR B i A
FUHE) O BE M G 3 4 3 R B AN 50 m?
(5 mx10 m) fE/K 4G 1240, BIAE A B A 38 7k
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WA, BEASMAE R OKIRA N 1.6 m, Mk 144
AL 7E AR o IR 0 B TF IR (2 mx2 m)
R AaEE, RS2 20 cm, [EFE K 20 cm,
B3GR —4, AR AR 5 0.
2.5, 5H1 7.5 m?, RPUEh R S ARSI AR 1Y 0%
OFRE ALY, 5%, 10% Fl 15%., A4~ W4 & K %
1K, B AR R Y 3%, FRAH 90d )5
i w VAR AR TR R (297+63) g.

1.2 N ILRRSTIE

TCFLBERR B 205 WC1535, f BRI K 7= HF
S FT G, 3 R S B0 A e B R Ol 5.8
10" CFU/mL, #% M A7 77 k" Bl B e R 2.2x10°
CFU/mL BBVl , BRI A2k VA VR 5 3 3k ODg 1 #E 55
M. AR & 2P R s 5 o 7L 5 Bk i &
W 03mL, B—FAEEARKEIANES,
20 2, SCO A RNA iR AR R E S me/L, AR
MR, R SEER A KR (30+1) °C, KA A

1.3 RRGapREMLE

HE s T S T FLEE BRI, TS 0. 24,
48 F1 72 h AL HX 6 275 & W dE 1, MS-222(200
mg/L) R B R B e 1l BBOTF IR 40 B 2 1, 1 A
RAE, FATFHUEAsPRIE ; 1 43 RNAlater
5, T HSP 70 2 mF IR0 . o) BUSR YL A
(0 h) AR YL J5 48 h AR 2l AL B B Y 2 B 3
R N i T T @ N AN AT DT s a2
FEARER
1.4 BRI S Is AR

JHF A0 J D T IR SRS R, A
W FE D SR FH 2% W s W . MEAR AR A 2
i, e M, g KR (V, mL)=1:9 /K
IMAAEBER K, VKOKB A AL SIS, 2 500
r/min, 5.0 10 min, Bf LW A PR K G B R
D A OCTHR 5 o X NG 2 (ALT). 4% RL 5 24 il
(AST)., EHrEfLAE S (T-AOC), M b 1k
fiti (SOD). 4 bt H kit S ALY B (GSH-Px). %
1L & B (CAT)., N % (MDA) fl — & L & & B
(NOS), ¥k HEg ot @A) TR R A BRA
A A PP R I, BARERAE AL R 2 5 K )
U I
1.5 ALRREBENE

M C A 7R T S P B [ R A
JFRELEL, I 70% SBEve ik 2R, B 414
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HRAE 70% . 80%. 90%. 95% F1 100% (2 ¥KX) )
CPEHEATRREEML K 5 ARG TE 100% LB« — I
KA1, V:V)iEW30min, —HAEERPHE
UGEW 2 0 ARSI, EZ Aty R, BE
N 4~7 um; JERFMER S, YR A ZHOR
Kh g 2T B i Ak AL s IR AKE — 4T (HLE)
Yo e J5 R U0 R AR BE RS K RLE B
PERI IS 7 J5 801 Wi (JE E) WA A BRI AT .

1.6 2 RNA HJ3HIE K cDNA BIA Ak

W VR A7 7E —80 °C VKA A JF IE A o BB
LA Sceintz-48 i 155 i 5 2H SV BE HL (77 P 2
YRR A FR 2> 7)) RS S) 0 . 4% ] TRI-
zol 12 ¥ Ui B 5 2 A RNAL #2 B RNA
Z% Nanodrop # 1 1 45 7 53 96 6 B 31 (Thermo 2
F]) 2 RNA 4 BE M Ayeo/Aggo, I B M B
JBE HL PR G DU RNA 1Y 5€ %6 14 o 4% B8 PrimeScript™
RT SR & (TaKaRa 23 ) 4555 cDNA.,

1.7 SEBTR A ZE = PCR(QRT-PCR) 73 #7

HirEH AN SR G975 0 3% 1. 78
7900HT Fast Real Time PCR 1% (ABI 23 #]) b ¥ 17
qRT-PCR K, JZJWi{& & (20 uL): 10 pL 2xSYBR
Green I real-time PCR Master Mix (Toyobo 23 ] ),
2 uL cDNA #4%, 0.6 uL /514 (10 umol/L), PCR
PHEFEF . 95°C FWilZAEME 10 min; 95 °C A8tk 15s,
59 °CiB Kk 1 min, 40 MEH; H 2o Hrit
B HSP 70 mRNA FAH X ik i

®1 31¥F5IE
Tab.1 Sequences of primers

IR KIRFEC

3R 5141 IRIKHTE

. annealing

genes primers sequence

temperature
HSP 70 F: 5'-CATCGCCTACGGTCTGGACAA-3' 59

R: 5-TGCCGTCTTCAATGGTCAGGAT-3'
p-actin F: 5'-CCACACAGTGCCCATCTACGA-3' 59

R: 5'-CCACGCTCTGTCAGGATCTTCA-3'

1.8 BUESH

BT A 4 ] Excel 2016 %% 428 %) 46 4k 3 5
FH SPSS 19 #K {4 #F 17 51 K &K J7 2% 70 BF (One-Way
ANOVA), M2} (P<0.05), N T Duncan’s
% [L%, H Graph Pad Prism 5 #PFVER . FFIIE
Pt E A K DL P 4 (8 45 1fE 25 (meantSD)& 71
A2 & B DLV 2 (bR M 3R (meantSE) &R o

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries
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21 tiEMEGEENEETEERLELIA
HETKE fG FTAE ALT F1 AST BOS2 0

YL 2 AR AT ALT 35 PE 45 41 2 A
Toi EEE SR, BRYLJE 48 h XF R4 T IF ALT 1%
PE BT T 5% 4L 15% 4 (P<0.05); Xf FR4H %
B AR IE ALT WG PEAE LS 48 h W& T (P<
0.05), 5%. 10% Fl 15% 2 1+ & B AL fiFE ALT
PR B TS TG B ARk (B 1-a),

YL 10% 2175 & 2 3E i IE AST 76 4
W BT 5% M 15% 4 (P<0.05), {HJEYL)S 48 h
Sz EEZES, BYE 20 A HE
AR 0 I AST 36 1 ) Ry ey 5 YIRS &
A 0 WE AST 3G PEAE R L 5 24 h b & T & (P<
0.05), JRYLE 72 h L BIEAE, 5% F1 15%41 (14 75
AR T IE AST 36 MR IR YR 24 h B & T+
(P<0.05), 10% 2119+ & & 9k fa - AE AST 1§ M7
YL S 48 h A 3 TH i (P<0.05), 7E/EYL)S 72h
AP 52 2 IR 1 K F (B 1-b)s

22 HWEMEEREENSTETZTIEERRELTIA
STk R f5 FFBE T-AOC %1 SOD B9 &2

YL T A 4 22 8] 3 & AR A E T-AOC 6
W E M2 (P>0.05), YIS 72 h 10% 4109 1 Ik
T-AOC KT 5% 1 15% 4 (P<0.05); X HEZH
BT JIE T-AOC 78 J& Y J& 48 h i & F& A% (P<0.05),
I s % AT £ 0 B 0 Y I IE T-AOC & A ik 35 1
Ak, 5% ZH I ITFIE T-AOC 7E/& Y45 72 h B T
5 (P<0.05)(& 2-a).

YL HT w2 AR U SOD {4 Fifi £ i
AL TED R 38 i T = R AR (P<0.05), (HUERGL 5
B Z M SOD G TE L E 2R 15% HAEE
% Ak o i E SOD i PE 78 R Y J5 48 h i 3 Tt
(P<0.05), HA4x 3417w %9k @iF Ik SOD i M 1
YL I AT AL (B 2-b).

23 MEMEAREEXNSETIEERLELA
SEEKE /S BT BE GSH-Px 1 CAT BI&20

X BEZH I 5% 2035 W & AE A IE GSH-Px 1
PRI e i AR YL 48 h 5 35 T 10% A1 15% 41
(P<0.05), fHJEYL IS 24 F1 72 h 4% 10 JF 55 Fh AR 20 7
w2 AR FIE GSH-Px 15 71 L E 25 XFEg]
% HE 0 TF I GSH-Px 1 M AE R YL i 5 WA i
EWAL, 5% A nEE P AR GSH-Px & PEAE
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1190 Ko kAR 44 &
3 XFHEZH  control group B 10% #1  10% group 3 SFHEZH  control group B 10% 21 10% group
03 5% 41 5% group . 15% 24 15% group 3 5% 41 5% group . 15% 24 15% group
100 bB 40
AB
= [ e a = B
% 80 A AB a I = 30l bg bB bC abAB
20 11 20 abB B abB
S, 60f 2 cAB B
i 2 20 tbeA L abA aA
I 40 + ] aA
pd ped
= 20 i 10
& &
0 . . . 0
0 24 48 72 0 24 48 72

VEST G B Al /h

time post injection

(a)

E1 ReREEHEF
B A RS 5 BER R [F) — A R R AR R,
FETHAR R, 35 W % AE R e S5 A R IR ) 3 22 3 0 3 (P<0.05);

VES} G B El/h

time post injection

(b)

ET IS BRE LI ETKE G AT ALT(a) #1 AST(b) HIZE 1L
& B Al 0 A Y R AN R [A] 5 2% 5 B3 (P<0.05);
NGl

AT /NG T RERR R AN () R A

Fig.1 Change of different groups of H. cordata on hepatic ALT (a) activity and AST (b)
activity of GIFTO. niloticus strain infected by S. agalactiae

Different capital letters indicate significant differences (P<0.05) among different time points in the same area of pond-planted H. cordata in Duncan’s

test; different small letters indicate significant differences (P<0.05) in the different area of pond-planted H. cordata at the same time point in

Duncan’s test; the same below

3 %41 control group B 10% #H  10% group
5% 4 5% group . 15% 4 15% group
0.6
a 2B B b
5 Ta T a AB | abAB[,Ap
£ T AA T
g 04
=3
2t
SRR
W
=
3
0 '
0 24 48 72

VESS G E)/h

time post injection

(2)

B2 ReaREFHETETFEER

3 X4 control group B 10% 41 10% group

= 5% 4l 5% group . 15% %1 15% group
= 500
5]
S a0t
e 400 T be B I
g b AB I I B
g@: A 300 2A
> 8 200
X L
R
=100
®
B, .

0 24 48 72
TS JE I [E)/h
time post injection
(b)

TS BB FF AT AE T-AOC (a) 1 SOD (b) HYZE 1L

Fig.2 Effect of pond-planted H. cordata on hepatic T-AOC activity (a) and SOD activity (b) of
O. niloticus GIFT strain infected by S. agalactiae

BYLJE 72 h BT (P<0.05), 10% ZH 1Y 5 &
it GSH-Px {EMEFEIERYLS 24 h B & T+ (P<0.05),
i FEAR T TH i, 15% 2055 & % JF 8 GSH-Px
TG PR YL J5 48 h & 3 T (P<0.05) (1] 3-a),
YL & P AR A IE CAT 105 4 it fi2 2
oo TR ) 14 T 8 R AIG (P<<0.05), YY) 48 h
XF R T w B AR M CAT yﬁ'rffﬁzﬁﬂ: 15%
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2H (P<0.05), XFHEZ . 5% FIl 10% 20 3% & % JE fa
JIFWE CAT G PEAE YL J5 48 h 2 3 T (P<0.05),
15% 2H7E IR J5 24 h B 35 T &) (P<0.05), X HE4H

F 5% HAAERYL T 72 h R B 2 IRGLHT K, 10%
1 15% 41 CAT IS PEFE IR 5 72 hIRSR B3 3 T
YL T K- (P<0.05)(#] 3-b)o
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3 X4 control group = 10% 41 10% group
- = 5% 4 5% group 5% 4 15% group
S 25
= B
E 20} D
g, b C bAB B
B x5 | |ba AB D1 abB
=S A aB
7 aA
w5 O 10 (| || A
|
E=R
i
« 0 '
° 0 24 48 72
S S5 BTl /R
time post injection
()

1 XfHE2H  control group B 10% Z4H  10% group

= 5% 4 5% group mm 5% %4 15% group

20 - bB
° AB abB
£ 15F AB ABS
20 bcA AB aAB
2 bA A
< al
' < 10 A
e g
x~
B S5t
|

0
0 24 48 72
TES JE I [A)/h
time post injection
(b)

B3 XREaRETHEEETIFERPLIIMERESSE GSH-Px (a) #1 CAT (b) B
Fig.3 Effect of pond-planted H. cordata on hepatic GSH-Px activity (a) and CAT activity (b) of
GIFT O. niloticus strain infected by S. agalactiae

24 HEMEGREENSTETEERRELTHA
Sk /5 BFEE MDA #0 NOS B9 2200

YL 44175 & W AR a2 A E MDA & &
TG RFHME R (P<0.05), JRYL5 48 h 15% H 5 &
B ARG IE MDA & & W E LT 3 40, B
JG 72 h B4 E P AR MDA & & 14 3 5 T
YLHT (P<0.05), A RFhag T = P HE 6 IE MDA
B R E AR T X R4 (P<0.05)(] 4-a).

TR YL 45 2H 22 18] I JE NOS 7F 1 Gt 35 M 22
5 (P>0.05), 5% 41/ HE NOS 7% Pk 7 & Y 5 72 h
2 TS 24 h(P<0.05), 10% 4 A HFIE NOS

3 X4 control group

25 E5% H 5% group

B 10% 20 10% group
= 5% 20 15% group bB
° 20+t I
o C
o) a
bB aB
%{ 15 | bAbB aB
£8 ApA A p
EZ 10t AAA an
&
I 05
= .
0
0 24 48 72

VS I 1) /b

time post injection

(a)

IH PR J 48 h B TH S (P<0.05), X FEZH Al
15% 2H A9 HF JDE 78 JE& 4 1 J5 1 NOS 175 M ) . 8 3%
24k (Kl 4-b)s

25 HEMEEREENSEEZTFERRERI
SEBKE 5 BT IR 4E R R TR B 52 M)

T2 2 AR YL T (0 h) AL 2L 45 1)
BIIEE , BF/NnE oo ik R IR AE S o8
A2V, PSR WA I, Jeh ok, JF40
MLZ5 5, MFIE M, HESI R ST B %, &
FARHEF, A0 AL RS AT 0L . X IR (0% 4H) K
Yebm 48 h IS B, FRHARSIEEL, @

O X4 control group

10 = 5% 4 5% group

m 10% 4l 10% group B
%\ 5% % 15% group ABB B
5 08
L0
50 A
= O
{Ltz
=
& 0.2
1
O 1 i 1
24 48 72

VEST S I Al /h

time post injection

(b)

B4 RBRETHTSTIFEERLLIAEIKEERAE MDA (a) #1 NOS (b) YL
Fig. 4 Effect of pond-planted H. cordata on hepatic MDA level (a) and NOS activity (b) of
GIFT O. niloticus strain infected by S. agalactiae

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries
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MIBRNG S, MR RZ (5%. 10% F1 15% 4H)
)75 B R £ AR B YL S 48 h 40 i i I g
MRk, WMy K (B, X s 24k
0 JFF o B O A I S e R

26 MEMEGEREENSETEERRELTHA
SEKE EBTRE HSP 70 RiEB92

JRE YL 4% A 22 1) 7w R 4 IE HSP 70
mRNA ik &8 0 I #2255 (P>0.05), BG4
s 8] 5 %) B8 ZH 1) HSP 70 2238 i 34 I 3 s T i
FOFPAR 2 (P<0.05), X MR & % 9k Tk HSP
70 mRNA ik s 7RG 24 h B 3E T+ (P<0.05),
ZIE MR m A, 5% 1. 10% Fl 15%
H 5w B AT IE HSP 70 63k B 4 B 78 R YL e
48, 72 f124 h BETFE (P<0.05); EYLE 720 10%
H W FE T 5% 4 15% 4 (P<0.05), 15% 2H AT
AIE HSP 70 35 7k 2 BB KT (K 5),

3 iR

31 HmEMEEERENEETEERRTI
SEIKE /= BT B 15 4% B 527

JHFRE 2 R P SRR AT EE I, ALT
FAST S S WU 1 S 28w, Chen 45
R E B P ARG IRE (Vibrio vulnificus)
FNEKSEER T (S. iniae) J MR PEZ 4, TH R
JEF ALT. AST EIEAM K. FEARMIH, By
A4S 41 2 18] 5 & % AJE £0 FFIE ALT 36 M G 3 1
225 XYL S 48 F1 72 h iFAE ALT Al AST
R R, U BN R A B AR A T L AE BR
PRER Y SR T R 0, i Ao R A 21
ALT 36 PEAE IR YL 1 5 ¥ 0 B 3 A8k, 10% 41
TR B AR MR YL S 72 h AST 1% P © 1K &2 5] Jk g
FIZK S, U BH R £ 1 o i b 5 TAC 35 o R 1 R
Yy BT B B T E AST. ALT EJF, SR04
—SEMMB R, 10% HAC R fE. Chen %51
WFoE R FE L B, Ml 5K & WAL B E M Eh 2
ok 22 JE B T 3d 8 A S JUE AST Rl ALT 3% % b7,
PR T TG X 2 Tk 2056 B 75 & /1N B 2t T
i

32 MEMEEEENETESEERRERLIA
WIKE E TS L RERI 2

HLAR BT S AL BE 3 56 55 1Y By 1) 28 400 5 4 e o
IR, DU AL RE ) 4 4% Al A AR BT A AL TS 1

https://www.china-fishery.cn

P ALl RGN — 5, AHE T-AOC,
SOD. GSH-Px. CAT Il MDA %5, B 1H M T 4=
YAkt B R R 00 55 —3E BB ALY, T-AOC J&
MURXT SR A A R E R R, ZIURNILA
fRBE TR G R BRI TR T & A 2 W) 7 % A
i T-AOC W A1 M 25, M HAH E VM
JEYL 5 48 h AFIIF T-AOC W& FR A, Ui o7l 4k
BR B R e 2 38 T-AOC /K F i # &% . T-AOC
IO R 2 e BER S i S AR B, R ALIR IS
P K- 398 i %) E B ERAE ™, T L 4% £ M B
) 5 B R T IE T-AOC 6 i P25 4k, $d
oA £ J 8 2% T 3 W A A R R T S T
I T-AOC 1Y F I,

PTG I PR R VR ST BB R A
MR REE, SOD HHAME M, ™~
4 H,0, Fil O,, i GSH-Px Fil CAT 1 AR Hb 45
H,0, 73 18 HyO 1 O, i A Hy B2 15 72 B K
-, 9 R TR AL A 2 AR B
B R, OB S A A R rb i R G il 3 e
Sy HE PR b R S R, DT PR A E S Az
AR T ASBIEFE Y 15% A e B AR
i E SOD G PEE /R Y J5 48 h & Thm o X
5 R v g 25 5 R 45 8 (Rachycentron canadum)
SOD ¥ P iy 45 5 — 3", X R4+ w8 2 3k fa T
JIE GSH-Pxi 1 7 B L 1if )5 0 B 3% A8 4k, Pl f
JIE AT v BT AR BE S, RILK 5%, 10%
M 15% 75 & % HE fFIE GSH-Px {6 4 43 31 78 Jak
Pefg 72, 24 M 48 h 3 ETF, 10% Fl 15% 2H 3%
B & AR IE CAT WG MR 5 72 h B T .
TE DLAE 9 BF 9% o 00 22 30 2 LAY 45 5L, Elabd
FWIH g R, B (Glycyrrhiza glabra) Tl (€
(Astragalus membranaceus) ‘B $2 17 T ¥ 7 (Perca
flavescens)f¥) SOD, GSH-Px. CAT FlZ T B Pk .
IXA] BRI BRI 2 24 R AR W 05 R Ry, R
) B S AT M T RE R RO AR AE LR £ i A
ol

MDA J& Jig it i S fb it B 2=y, Hofr i
1) T 2 i O A e 3 e L g T O S A
W Z R, AT DL R EM LR 0 E A i
R, AR TEG S 2 h KA E YR
i MDA 7 it 90  2 M v TR, U0 B BRI
TR i BT AR A 5 {H R R A 4
w2 IR T IE MDA & &2 8 E LT XA, B
FofoAe £ JU e EL A AR Tt AR . R R

HHE K 7% 23240 sponsored by China Society of Fisheries
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B B&aEFEANETETEGRLELIEKEEFFEALRKET RN
1. 0% AL HFMEXS B s 2. 0% A AT IR AL f5 48 h T 20 VR MM (4 €2 3k), AFRHESIZEEL, AFAR IR 8 M (B wik)s 3. 5% AT ExT
W 4.5% A DG )T 48 h IF 40 e fR 2 W1 g R (3 (o 3k), MRS 3K CREFT K): 5. 10% AU NEXT IR 6. 10% 4L I 4 )5
48 h TR GRS, ITREEY Ik CREER): 7.15% 4UTNEXTIE; 8. 15% 4UTIEEYLE 48 h TN R e, MRy ik CREFRk)

Plate Effect of pond-planted H. cordata on histopathological change in liver of

GIFT O. niloticus strain infected by S. agalactiae
1. the liver control in 0% group; 2. hepatic sinusoid congested obviously (white arrow), hepatic cord arranged irregularly, hepatocyte macrovesicular ste-
atosis at 48 hour post injection(hpi) in 0% group; 3. the liver control in 5% group; 4. the hepatocyte cytoplasm is markedly eosinophilic (white arrow)
and the hepatic sinus is slightly dilated (black arrow) at 48 hpi in 5% group; 5. the liver control in 10% group; 6. the hepatocyte cytoplasm is eosino-
philic and the hepatic sinus is slightly dilated (black arrow) at 48 hpi in 10% group; 7. the liver control in 15% group; 8. the hepatocyte cytoplasm is
slightly eosinophilic and the hepatic sinus is slightly dilated (black arrow) at 48 hpi in 15% group
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Fig. 5 Effect of pond-planted H. cordata on
liver HSP 70 mRNA expression level of GIFT

O. niloticus infected by S. agalactiae
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Protective effects from Houttuynia cordata against Streptococcus agalactiae-
induced liver injury of GIFT Oreochromis niloticus strain

ZHU Jinglin', JIHuantao’>, XIAO Wei', LIDayu', ZOU Zhiying ',
YANG Hong "', LI Qingyong’, ZHU Dexing *
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;

2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
3. Fisheries Research and Extension Center of Huizhou, Huizhou 516002, China)

Abstract: In order to study the effect of Houttuynia cordata planting in ponds on the repair of liver damage of
GIFT Oreochromis niloticus caused by Streptococcus agalactiae, H. cordata were planted in culture ponds with
0% (control group), 5%, 10% and 15% of the pond area, respectively. After 90 days of culture, GIFT O. niloticus
were artificially challenged by S. agalactiae. The livers were collected at 0, 24, 48 and 72 hours post infection
(hpi), and the liver biochemistry, antioxidant activity, histology and HSP 70 expression were studied. The results
showed that the activities of ALT and AST in the control group were the highest at 48 and 72 hpi. The activity of
ALT in each H. cordata planting group had no significant change before and after infection. At 72 hpi, the activity
of AST in 10% group returned to the level before infection. The antioxidant index showed that planting H. cordata
could slow down the decrease of T-AOC in liver caused by streptococcal infection. It helps to significantly elevate
the activity of antioxidant enzymes in liver, such as SOD, GSH-Px, CAT and NOS, and increase the scavenging
ability of free radicals. It also reduced the levels of lipid peroxidation products(MDA). Histopathology showed that
the hepatic sinuses in the control group were obviously congested, the hepatic cord was disordered and the hepato-
cytes were steatosis at 48 hpi, while O. niloticus in all planting H. cordata groups showed only eosinophilia and
slight dilatation of hepatic sinuses after infection. The results of quantitative PCR showed that the expression of
HSP 70 in the liver of GIFT O. niloticus in each group increased significantly after infection, and the expression of
HSP 70 in the control group was significantly higher than that in the H. cordata planting group at each time point
after infection. The results showed that H. cordata planting markedly protected liver against subsequent S. agalac-
tiae-induced oxidative and inflammatory injury via slowing the rise of ALT and AST, increasing activity of antiox-
idant enzymes. It effectively reduce the pathological damage caused by streptococcal infection. GIFT O. niloticus
promoted the early repair and degradation of damaged protein through the high expression of HSP 70. Planting H.

cordata has anti-inflammatory effect and improves the ability of fish to resist pathogenic bacteria.
Key words: GIFT Oreochromis niloticus; Houttuynia cordata; Streptococcus agalactiae; histopathology; HSP 70
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