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(1. EAK=HN 2R EHRKENL R L, L9 L4 214081;
2. R KRZH YR 2T BE 210095; 3BREFAARA R, MW BRE  610041)

BEURFRABTENORSA, FHAANAFHA,ENTAL 100 B(MGEHEL1gEE),F 1
BAMNEE FBEER IR, BAALANREH , EXABORFPL2HFEM0.05%.0.1%.0.2% .
0.4% KREEMBERY, Ak 6 AEXNZF K BIFHATEINE (Vibrio anguillarum) B F . W & %
KUK 0.12.24. 48 h i A AT SRR A H % . — B (MDA) & HA X 8 (T - AOC) L X H A1t
M B (SOD) AR, A KRB EW, S BAML,0.1%4.0.4% 48 F KBIFhHE
BREEKREERG BHAREERK, AFRB I AW A4 Bh N FRANLHEEY
BESE FERAYRCE DE TAOCHELARERMKAS , X P BN N EAEL A BH
F0.4% 4% 12h.0.2% 4 24h.0.1% 4 12 h; iFBER SODEH B LA #F, T f ¥ MDA JU|
—HE TR, AFRBINXZA, AEERBHRYEABRUERRABRLATRBTINA TR, #H %
ERPEEFOAREWNRPRREIEE., DR, EANFFMALZERERYEKE KB

WA R R R, B ALEOR L RS E K

XEBR:ZRBIT; AFEBRERY; BINE; £k; # &

HESHES S 963 NEARIRES A

48 9 B ( Vibrio anguillarum ) f& — FF %F K 7= 30
Yy e E B AR R , AT X B
B FPUR HEK IR B W R A IR , B 457K IR
WERERMETFHEAN, BINE 0BRSS
ZBABRTFAEXR, BFE B RSN ER RS
HREASAE TR AEBEEED I EOBES,
W& T A 28 37 FE Ok B A B R R, BF s & AR R
S B T KR A IR R AL R AR B B A L
T H B E , AR I et I, dn 48K
HEE RS, hAEIE T RS, &
97 T B A R S RV B ok kBT T 12

FREAZRFGRA GR - ERERL KREE
EEMR L AS A FERNRAN K=Y R ERE

5 H H8 :2007-04-27

RAERRT , MANRE EYR BEXER
g R Ry R R SR REEE TS,
RERTFEEIEWERRECERS, BUE
MEESHARETFERERGN KL E
30341 {8 F B2 R ) Xk R 2 e R B W B B 5T
gD, Z RS REESTRRARE HE.
¥ A 2 & E XHEF ( Penaeus chinensis) 6 KR
B HF ( Procambarus clarkii ) 21 B B ¥} ( Cherax
quadricarintus) Iil ¥ ¥ B4 B 36 YR A0 B 40 MBS AR
Fﬁ[5—6]0

K ( Rheum officinale ) B FR 2 B4 R B R
ARER KEBH KERS, LA WEHLRAE.
PLEA X IERRE B B 2RI BRER AR & S 2

WENTE E K"+ R BRI B (2004BA526B0505) 5 5 5t G4 28 FERHIT Bt BT 2 A BT € T HE & (P B KRBT 58 B K b A 52

#.0> ,2007JBFB11) ; YL 35 4 # # Br3% +H %1 (BE2007330)

fEEE A RABE(1982- ), 58, ARMA AL HAL, NBK=SIYWEFRSHKEMA . E-mail: suyongteng @ tom. com
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K-S0 A, T AR FP 50 Ok 2 AR 3R B X AR
R BEMPLEM T B A RE ), &
Fit, AARAED RBIFBRFRNT AR WRE
MRRBERERY, HiEd A TR 8 IE FB&
T HA X KRB RN, DR B
Bt AL RE A7 B0 28 AL 70 % TR B B LR R R,
A K R TR 4 B g A BT Y O T 4R BB K
o

1 MR5Tk

1.1 RBRFRBF. FEHZRAR

% K I8 ¥F ( Macrobrachium rosenbergii ) ¥ [E
IK =R S T AT B MoK ol BF 5T PO iR 4. iR
B BEER S EREEA BT KBIF, M
REX(1.0720.11) g, WK H(4.12£0.13)
cm, FEHLAA S A, A H X BAE,0.05% 4.
0.1%%4.0.2% %H.0.4% 41, B HK 3 M EHR
%, B E1T% 1000 B, 38 15 KR (g N
Smx2mx1lm),

REEHEBRYHBEFEAFEAMRARL
AR, FERSTAIRER KREH KER, &
Akl ARy ER B RS A BN 0.0.05%.
0.1%.0.2% 5 0.4% KR B BRI By, &l B K
BETILE 1,
1.2 HAFRE

% YRR 7E o B K =R B 5% e MR K it b B
ST B2 B R = A K R B4k 2 RS BRI
BAM, UIFRERN S5.0% ~10.0% B, 88X
BB 3K,6:00 - 6:30,12:00 — 12:30 K& 18:00 -
18:30 FHMB—K, KW KR, KFERHTK,7
d#k—W, BREK 1/3, BRRE—IK, B RE
LRKMER, TR — WK, B350 H K R
MF . ARTBFEE >S5 mg- L™, ZA <0.05
mg-L~ ', i 4E <0.1 mg-L',pH K 7.8 ~8.2
%, R A (U HE Y4k et R ) A 2006 4 5 H 17
H %) 2006 4E 7 A 12 B ,56d GBS E
1.3 HHERE

KEFRE ] T v 1K B 45 2R ) B AL 5 B
FRBIFERFTRE [ , 8 MN&4% 3 117,
BMNETHEPLE 30 BIFE S8 INH . BINEE
B o ERFE B K 4 Y TS, HeXI R 4 BT b
J5 8k, K vE AL S I 88 I T8 I T B AR T Eh KR R L
KRWELA R 1x10° mL~*, FH &5 BT 50 pL Fl&

JEMLE S W, S5 HIET FAEMAR (40 cm x
40 cm x 30 cm) & 2%, (RIEFE B K&, 370 5
F 0122448 h B B4 af A0 R B A e, IR
REENETR 3 B,

#ERE ] ZHRAR I Tk, #E50H
BAHN 34T, A EATEENLIR 20 BAFEALE
5t v. anguillarum(l x 10* mL~') 50 pL HEFET
FIRE A% (40 cm x 40 cm x 30 cm) &8, F 0.
12.24.48.72 & 96 h HITFET-RAMGBRIP R,

F1 BHARSEFRAE
Tab.1 The basic diet and nutrition levels

H IR E8(%)
ingredients content
¥} fish meal 24
5.} soybean meal 20
B4 M peanut meal 16

A rapeseed meal
B AL K E extruded soybean

X H wheat middings 17
& fish oil 2
BBBRAR lecithin

FHEBE cholesterol 0.2
&AL FE#4 (50 % ) choline chloride 0.3
ek BN vitamin additive 0.5
T I MF mineral additive 1
BB — K45 Calcium dihydrogen phosphate 2
A1t total 100
H F 7K F nutrition levels

TFHFE (%) dry matter 89.13
BEB(KI-g™1) gross energy 17.73
HEH (%) crude protein 39.74
BB (%) total phosphorous 1.62
$E(% ) calcium 1.48
EEM + BEE B (% ) methionine + cystine 1.10
BEBR (%) lysine 2.09
FE (%) Threonine 1.34

EA1BEFAKTFEETRB(GE) K-g " EHK 23.64 kI
gL RN 39.54 gt M 17,15 Weg L Ml e, 2. B A
RS9 Y R 7 d B 4R B sh et oY A 4R 4t

Notes:1. Gross energy (GE) kJ+g~':protein 23.64 kJ-g~", fat
39.54 kJ-g~!, carbohydrate 17.15 kJ-g~'; And the others are measured
in the nutrition levels. 2. Vitamin additive and mineral additive were
provided by Nanjing Huamu Animal Institute

1.4 Ik BFFERBRAIRE

ERRYHR R G 4 51T 0.12.24.48 h B 7% AE
A A0 FF R AR AR &, B AT A AL 3 BAF, Bl O
JE SR LS5 B R R, MR & 4 CHKAE
#E1~2h/F,4 €3 000 r-min~*2.L> 10 min
FILE, -20 CREZM. FRE-20 TRER
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TN ABSBRZE bk (0.064 mol- L1, pH 6.4) JKiB 4]
¥J5 ,4 T.10 000 r- min~ 2.0 20 min, B E &K
-20 CTREEH

1.5 EEFHNERITETZE

MEEHEBEASEXMININTE, B
0.067 mol- L~ PBS(pH 6.4) %% ¥ B {0 3R B AL 1l &
0.2mg-mL'MEBE, BMEMR 3 mL EE
W L,TRE 40 pL MEMAR] 3 mL BHRE+, RS
JGSEBPFE 540 nm T #ISE A, B, 4R 5 7E 28 TKE
R 30 min, RH G BT 4 CHKBLIER N, B
WE AWM, % U=(A,- A)/A R BB HEBIE
Jo. FFRFRBBAEBSES R CRI12105
Bl RE

JHF JB% i 42 B R 8 4 AL 4 B2 AL 8 (T - SOD) 18
H1BRICER[ 13115 B, S0D 1§ e Lok BZ T
¥ R SOD i il 2 1% 50 % B Br % bz ) SOD &
1/~ SOD {& 1 841 (U) . FFERIR SRR E
HEERABABFENE. 4NEBSES
(bovine serum albumin,BSA) fE AR S, W T
AMRESCO A #],

17573 — % (MDA) R A 5 AR B W 2 B 5% ok
L BE L (TBA B5) M€ ; Bt ELRES T R
2 (2005) 77 ¥R E , BHLEALRE S B LR F A
BRI ME 6 Rk R R EE S 0.01
i —A B AR B MM, U ERA &Y

W BB R TR
BER(%) = (AEXRIFAYE - KBY
HRAKE) + REAIFA S E x 100
BEAKRE(%) = (LniABRRIFEYE -
Lo REFEF AR E) + K5 KH x 100
BHAB =L ANE + IFEME
FET-R (%) = FET-HRE + ZRRYIF B x
100;
GERPR(%) = FTRBRART-R - KRB 4A
FET-H) + XHRAFETE x 100
1.6 BESGIT5SH
B A SPSS(Ver.11.5) ¥ 4 Duncan X £ &
HESERSHRNER, P<0.0s EAFERE
EH. rANSG RS EHE + #RHEIR (mean +
SE) K&K

2 GRS

2.1 REERRIYNTRIFERKHZN
S5xBEaMt, KEERERYTRES K
BIFREER A KR, BRERRE, KT
0.1 4% .0.4% 4 3 T R4 7| B & 2 5694.09%
768.69%, 5 EAEREBE(P<0.05), 1
0.4% AR EAEK R A3.83, WM BABEERET
15.71% (P <0.05) (% 2) ,

2 AEERBERBRYUXNFRBETERKBVE
Tab.2 Effects of anthraquinones extracted from R. officinale Bail on
growth gains and specific growth rate of M. rosenbergii

BERERY SR (%)

T | WHE (g) RHE (g)
anthraquinones extracts initial average weight final average weight

0 1.08+0.09 7.01+0.62°

0.05 1.07+0.15 8.01+1.03™

0.1 1.09+0.08 8.62+0.20°

0.2 1.07+0.11 7.810.84%"

0.4 1.10+0.12 9.59+0.56"

WEE (%) BEEKE (%) (EEEY
weight gain rate specific growth rate feed conversion rate
540.95 + 12.24* 3.31+0.09* 1.54£0.03*
648.70 £29.01% 3.56x0.17% 1.28x+0.11%
694.09 = 51.39° 3.69x0.03% 1.21+0.09°
630.01 = 19.03% 3.50x0.07% 1.26x0.12%
768.69 = 37.36° 3.83x0.07° 1.18+0.17°

ERPENTFHE FRR(n=3); B—FIRETEFIRFERFIEREE(P<0.05)

Notes: Values are means + SE (n = 3); Within the same column different letters indicate significant differences( P < 0.05)

22 AERRREIYNFTRBFBLEBINER
In 75 7 B BR AR 7 1 e A9 R 0
Bile v, anguillarum 48 h H,0.2%4 .0.4% 4

mMERFBEEERTRREAESEREEA AR
R AR B %, T 0. 1% 40 ML WS VA P RIS M W 2 |

BHEL,0.05% AN FRBAEESESREAS
(B 1),
0.05%%1.0.1% 4 .0.2% %4 .0. 4% 4 L & %
BEEE AT 24.48.12.12 h AB B EEIFH 0
h it ORYERT) BEEAFH (P <0.05),1M 0.4% 4T
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R2H

12h UFE AT IBAR B EF R BT (P <0.05)30.1%
HO.2%H. 0.4 HFERBEBSELHT
48.24.12 h X B & S E 7tk 0 h B (R Gern) B3

08 -

0.6 -

0.4 -

L 375 9 R P
serum lysozyme activity

hepatopancreas lysozyme levels

R 75 R B & &/ (ug-mg 'prot )

AE(P<0.05),F LEHMBEAREERS
(P<0.05),%4M,01%4F 48 h.0.4%4HTF 24 h
WHF X RAR B ERE(P<0.05),

mpo:ict:]
B0. 05% 4
T B0 1%4H
B0, 2% 4
B0, 4% 4

mpagicyiil
B0. 05% 41
E0. 1% 4
B0. 2% 4
B 0. 4% 4

BTl /h time

B RE B ERE Y X B IR AR S8 IR 5 075 7 N B M T R IR R R S BB
Fig.1 Effects of anthraquinones extracted from R. officinale Bail on serum lysozyme activity and

hepatopancreas lysozyme levels of M. rosenbergii infected with V. anguillarum
BhR—RENEARBASHHAEREE(P<0.05)H » R, MA—RBAAN AR RBRHHZEFEE(P<0.05) AR

GES:F 2N

Within the same time of the test, * indicate significant differences( P < 0.05) between treated groups and the control; Within the same treated

group different letters indicate significant differences( P < 0.05) .

23 XRERRERYUNTRENBLEBINETR
HEAERAZ N

WE 2 B, BR8N EE )5 45 4 % VR F I
B T-AOC 2EA MK EHE, MEF MDA
B TR S W T BEAR SOD 16 1 W2 FFA##H,

0.05%%H.0.1% 41 .0.2% 41 0.4 % 24 B 1L
B T-AOCHT 12h FFBH,H0.1%4.0.2%
AR TF 0 h B (JRGET) BEAR(P <0.05) ;57

54,0 1% HFM0.4%HF 0h.0.4%4F 48 h 3
IR AR R EER (P <0.05), I
MDA B3 BAF A  HERRAHE T E
BEERBETE;0.05%4T 24 h LR X R
HIEMKT 28.47% (P <0.05), £ 4 fF % SOD
EAShABELABE , 28 hXFBEHMHEEY
H 0 h B (BRYLET) B E TR (P <0.05) ;1 5 [
XEHA,0.1% 4T 12 h 1 24 h.0.2% HF
0.4%HF 24 h HEBERF(P<0.05),
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o
-
5
°.2 40
(5]
E 5 35+ ab a T
vv—l
mﬁ < 30 b* O >R 4
ag 25y : = 0. 05% 41
2 g 207 o 0. 1% 4
ﬁ 215y 2 0. 2% 41
=4 10f 0. 4% 41
= 0
30
[
B 25|
58
°3
25 0 a e ek O AERA
=3 - 0. 05% 41
N5 15) a - | mos4
E' 0.2% 4
:E’ 5 10 b : i : B0, 4% 4H
W& . o
=3
# sl
=
0
16 -
[
-
s £ 1
(S
wd 12
-8 8 10 O X R4
2 & 0. 05% 41
w2
Hg 8 0.1% 41
Intd 3 0. 2% 41
ag 6 o
o a 0.4% 4
©wv S 4
o]
=%
= 2

ffiEl/h time

B2 KEBEREZERY XS KEFRRERNE)E
MR AR M PR AL EE 1 XTI IR SOD 15 ¥ i &M
Fig.2 Effects of Anthraquinones extracted from R. officinale Bail on serum MDA, T - AOC and

hepatopancreas SOD of M. rosenbergii infected with V. anguillarum
BhR—RENEARBASHHAEREE(P<0.05)H » R, MA—RBAANARRBRHKHZEFEE(P<0.05) AR
EER:F Vi
Within the same time of the test, * indicate significant differences( P < 0.05) between treated groups and the control; Within the same treated
group different letters indicate significant differences( P < 0.05)

24 AERBENYHEERPEE 24.36.48 h 3 L [FHA X P 4H B EFRK (P <0.05),
BB EE 0.1% 45 0.4% A T-RE HO4%2H T 2 h P BARERBRME(P <
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0.05), XtHA4F [KBUFFET: 7E 48 h A Ei5 5
100% ,0.05% #6.0.1% 44 F 72 h ;£ 3] 100% , i
0.2% 4071 0.4% HW7TE 96 h J5 A LT,

0.1%45 0.4% HTE 24.36.48 h i) 5 5 7
PRE0.05%HM0.20HEREE(P<0.05),
WEE R e bt [ A HERE, B 48 h G, K3 AR 4R B
Y3t B RBIF N R R PR R B TREES,
F 96 h B F A GERP TN 0,

—— MR
= 0.05% %
120 —a— 0. 1% 4
100 —< 0.2% 4
L —e—0.4% 4

- 0. 00% 41
—— 0, 1% 41
-0, 2% 41

G R /%
the protective rate

— . -
Oh 24h 36h 48h 72h 96h
BfIA) /b time/h

B3 RERMERYERERPBREE
o iR B 4B I B R B IR VR IR S T 2R A R
Fig.3 Effects of anthraquinones extracted from
R. officinale Bail on promoting M. rosenbergii to
resist V. enguillarum

BoR—RERNAAREASHHANRETRNEREE
(P<0.05) [ = &a; TMR—RBN AR EERFRERBE
(P<0.05)MAARARE FRER-
Within the same time of the test, * indicate significant differences
(P <0.05) of mortality between treated groups and the control ;
different letters indicate significant differences (P < 0. 05) of

protective rate
3 g

FREAHFR TR EK YRR, R EER
AR E R 0 H P 5 24 2 R IR K 5
FETNRE, R BPLR 0 B R i B8 T i 8 B A3
LR BEA 28 B A0 3 AE , A KBV R A F B
LI = R i e I 5 N
KU1 e R B o, AR A R K B R R
BYMRES RBIFEER G EEK LRFE

REE AR, HP,0.1%85 0.4% A E R
EEBFEHRSMBRAHEKERBE(P<0.05);
MO.4% AMBEAKBNIBMBARERST
(P<0.05) .

BRI R MM EREATEERBRS
B AR A8, FLTT DA K A 3 =2 IR PRV TR 40 i B b
KR BB R B0, I 2 AR R , A
MEZARENHEBERAILGKARY W E
R8T~ AOC.MDA.SOD ¥ 2 F T & Hl
HuP R aER R FE R0, MDA B4k
P4 B B BRI AR W B B 2 R AR R I R T
A RE B, T DL RO 40 B 32 5 R B DA R R
B B2, i soD R—MEERNEA
3B A, Bt SOD #1 MDA £ %f 7 3%
/%[22—23]0

FEHR 2R H R A 0 — A M B 4R B an R
245 % V) R YT IR 2 i K L, S A AL AR Y e B B
AHRBERRE, RESHRERFHERITR
B HLAR X SR A A B i SR R 14, BRgE
R, EARBY T B ERSIFREEE .
B S AL S 7, B RSE TR0, EARRE T,
B IRIBIFERY V. anguillarum J5 , 356 41 I &
5 TR I DA T R IR VA B S B L R X R
HIEE, WM EE RS EEIREAT 12 h 90.4%
H, BB S BIsin T 12.24.48 h 190.4%
20 .24 h 190.2% 40 J% 48 h B9 0.1% 20 b =) 3 %t
BABEERT(P<0.05), R, MTFHEMLE
FRATE,0 h B9 0.1% 4HF0 0.4% 4K B P E 1L GE
R A B ERE(P<0.05),120h 1 0.1%
20324 h B9 0.1% 4H.0.2% 41 .0.4% % SOD H. [F]
X REBERTE(P <0.05),24 h 110.05% 4
MDA |t % B 20 B P& fIK 28.47% (P < 0.05),
EH BRI K B R B T IR R v.
anguillarum J5 48 h WE RIBIFB B R T -
AOC.SOD %t E AL 18 4% H & Ik MDA, M T 32 &
FREIFNAEKY, BRZ KBIFY V.
anguillarum BBURTR B, R HPURRE 1. XM
BRI FE T R R e (R 4P AR IR T 45 B BIE

RS 7E R B B A0 06 B B A, I v
MARENEMHERAECERFREAXE
&2, B ERIRE . — SRS RS EE
WS SB BT, RENEIEIURIEMED WIEZE,
{EL [ 5 JRR e B B) B 9 3, B T O SR AR W HE MR 2R
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AR P I R B 8 L % RSk o 4 L ) B R 58 Ak
HRERT RS RSB T B2, LR
REH , &A% [RBIFERRY V. anguillarum J5 48
W, MEREEEENFREEEAESEDLE
ST B ERES B 48 h B X BB 38 AR Ho WX
YeptEl 24 h WIFRBE TR, T B 3 Frassl LA
RUFE 48 h JE RE BB Y X F KIBIFH %
AR R T R, SE T R AR A R T R
W ,BEE V. anguillarum 7E % KB IF AR N B K
B HE R Fe FOX I L A e R AL R REIE, L vE
PG TE M RN A S B S R R R
TR EX A TRERR, FAE, 7 48 h WIFERE
SOD 1§ /1 ¥4 £, 75 MDA & & Br Xt B 4 4h
ETHEESE,T- AOC MERGEMEFABET
WM BEE Y V. anguillarum B[] B HEZE , SOD FI
T - AOC ¥ < B2 T B, Wi MDA W <& R#E E 5+,
of B 2 B9 70 A W BE U HS Ry B K. (EN RS V.
anguillarum 48 h L) J5 WS W B8 K LA & SOD.T -
AOC.MDA %4 ki tn e H R ERF S HN,
REH—-FHR,

AYWIRK N ,0.1% 4 .0.4% HKWER,
REERK LR EHRAB TR R RPR
BENBALEREE,M0.1%4.0.2%4 0.4%
K HE B .SOD. T — AOC % s i E AL B 515
o[RS0} B 4 42 & , MDA W &A%, IR it K 3% AR
BERYHEMA0.1%F 0.4% LB EE, HBEK
U, AR AERRERY T AEREE TS
RIBIRAE KM RE , IR B PR S % T it AL RE ST,
WERHLERXT V. anguillarum W IRPLEE J7, B B AE
WAk AT 2 — S REW

B E K
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Influence of anthraquinones extracted from Rheum officinale Bail promoting
Macrobrachium rosenbergii’ s resistance to Vibrio anguillarum

SU Yong-teng"?, LIU Bo', ZHOU Qun-lan', HE Yi-jin',
XIE Jun', XU Pao', LI Guo-fu*, GAO Qi-ping®
(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China ;

2. College of Animal Science and Technology , Nanjing Agricultural University , Naonjing 210095, China ;
3. Tongwei Group Corporation Limited, Chengdu 610041, China)

Abstract: In aquaculture Chinese herbal medicines could promote specific and nonspecific immune functions of
fish to control fish diseases.In mammal, Chinese herbs could promote antioxidant enzymes activity and hepatic
lipid peroxide contents, alleviate free radical and reduce the lipid peroxidation injury. However the effect of
anthraquinones extracted from Rheum officinale Bail on fish immunity has hardly been found in research reports
and few reports have been found to study the immune and antioxide effects of anthraquinones extract gave
Macrobrachium rosenbergii certain protection against Vibrio anguillarum. In view of this, Macrobrachium
rosenbergii were allotted into five groups randomly. The control group were fed with basal diet, the others were
the treated groups fed with basal diet supplemented with 0.05% , 0.1% , 0.20% , 0.4 % anthraquinones extracts
for 8 weeks, respectively. At the end of feeding period, M. rosenbergii of each group were infected with V.
anguillarum . The growth index and lysozyme, maleic dialdehyde (MDA) , superoxide dismutase (SOD), total
antioxidative capacity ( T-AOC) were determined. The results of growth test showed that, compared with the
control, 0.1% and 0.4% dose group elevated weight gain rates, specific growth rates and decreased feed
conversion rates significantly. Results of Infected test ] showed that, serum lysozyme activity, hepatopancreas
lysozyme levels and serum T — AOC held a trend mounted up initially but down followed, the maximal value
appeared at 12 h of 0.4% dose group, 24 h of 0.2% dose group and 12 h of 0.1% dose group respectively .
Hepatopancreas SOD activities were a trend of increase while serum MDA contents were a trend of decrease all
groups. However the treated groups were relatively higher in serum and hepatopancreas lysozymes activities,
serum T — AOC levels and hepatopancreas SOD activities, and the control was the higher in serum MDA content.
Results of Infected test I showed that, The artificial infection with V. anguillarum caused mortality in all
groups, but the mortality of the control was the highest and the mortality of 0.4% dose was the lowest. The
anthraquinones extracts elevated the protective rate of M. rosenbergii infected with V. anguillorum. In
conclusion, the anthraquinones extracts could help to promote growth, disease resistance and depress the
susceptivity of M. rosenbergii effectively .

Key words: Macrobrachium rosenbergii; anthraquinones extracted from Rheum officinale; Vibrio anguillarum ;

growth; immunity protection



