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TERMN. LT R R AR, & —M&E
R ARTR B R 24, T2 AR A A 1k oA HEL s, A Al
TEPESZ BN EI, FLASAR 2 ph s 1 AR, TS BUE
ME BT REME R R BT, B XA MR 2% &
Tl S0 A 0 B P AN BT 9T . AN b R 1 BT,
1B % W 2K B M 20 S BT 90 L e/ 891,

FLAEEXTEE (Liropenaeus vannmei) & B Rl H 5
FeiE e B R 3 KEFA 2 —, BA R faos
RE D50 VB FRERAK AR R IR B R IR AR H A R =
R A FRIE IR A4 O, e JH 17 995 #0470 09 A
Fot HEEZL . ARGV R it 7k E R AR
REFENY, AR KU BT AR 2k
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AT SR FLEHTERTUNBEAT T 25 R i 2
SIS0, 0 I U 5 bR T A A 4 2K R e D 28 R R Y Rk
A ARG PLEREE S SR A FE T DUATX R ALAR A
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1.1 ##

JLERIEER IR F 2002 45 9 H A% B 516, IR 1k
£ 6.1~7.3 cm. A& 7KH] Microbial water puri-
fied agents) 19 B KIEMAERAEMH R A A, F W& 10
X 10° /go SEHFTF £ B H % % (Acephate) 1 K% 1L
SR TR, SRE R 99.3% , A IR K.
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1.2 A%

1.2.1 TR FAELE E88RRHER
FHFE 3 A L3, 2o 1 AN (0.467 hm®) % 9 %
PR, V5 Tt I AN e F 80 A A0 KA o IR H&
29t 43 ) B A it A4 1 (0.13 hm®) - il B 4H 2
(0.33 hm?), ¥ M J5 il 2B &35 K5, &
75 kg /hm?, TFE IR RERG 7 R 1 IRIAEAS K

F, FH I AT kg /hm?. 137 W18 359 AR K, FHEA
PRI R S 78 <. UFMR &4 94.5 TR/
hm?. FREE BT A L4935 06 0 A [ — Hb R B, 44 % {2
B AN G . AE A IR A, B A R, o e R
2002 % 7 A 16 H A1 2002 % 8 H 30 HHUAEM & /K
FHEE GR D .

F 1 FLNEXTUER R FRHA 6] B K B RR
Tab.1 Parameters of water quality during the experiment of Litopenaeus vannamei farming » = 3:X+SD

ARG bR KERH TR HEAZE 1 2
Parameters of water quality Sampling date Control group Treatment group 1 Treatment group 2
X 07-16 27.45+0.57 27.05+0.65 26.7+0.55
V=]
% /C Temperature 08 -30 25.4+0.64 25.3+0.71 25.8+0.78
- 07-16 8.90+0.77 8.62+0.83 8.72+0.98
p 08 -30 7.75+0.65 7.79+0.24 7.72+0.58
07-16 7.76 £0.45 6.94+0.45 7.15+0.67
o1 —1
DO/(mg-L™D 08 -30 2.76+0.26 4.83+0.56 4.21+0.23
07-16 6.46+0.85 5.58+0.75 6.13+0.75
o1 —1
OOD/(mg=L™") 08— 30 5.46+0.62 5.276 +0.45 5.13+0.67
. — 07-16 0.201 +0.009 0.187+0.016 0.181+0.010
NH; -N/(mgL™D 08 -30 9.03+1.02 6.15+0.43 6.63+0.78
_ - 07-16 0.106 +0.0041 0.065 +0.0023 0.087 +0.0038
NO; -N/(mg-L"D 08 -30 0.113+0.0035 0.103 +0.0045 0.095 +0.0056

A 9 AW B RAe, YRS HKER, TR
KPR R K TR AR 7E, g 3R JLH E AT 2
PR R s B 1 S 5
1.2.2 HMEXEGIT WIEIRR LR, LW F i
BEBIE 0 pug /L3 pg /130 pg /L300 pg /L 3L 4 Mk
PERRIE, [ 4% 2 A AT 6L, SE56 B A /KR8 A B B
HHL (B E S0 L), BEALE B I, BELAL 10 2, K
RIES, AFIF AR BB IE N G, TFAAER . BRI
SN 0.1 mL, FESTEBAL A XTEFH A 4 B S
BET AL LA, b O pg /L IR AV S AEFR R K, 2
PRSI BARR R AT o v 59 5 W80 0 (9 3% 31, 43 3l
F 24 h 48 h 72 h WA HALT R, FFE 72 h N, 5
TR 21 L B oF, SRR Mk AT AR RE )
(R S8, R A5 2H LAV o R A UL P < A 0 i
H, AN FBIRIRAHIKFE (=78 T &

1.2.3 #HAEHIE

DNAASIZK Rk 2k A%, BRIl e, A
3.518% 0.1 mol /L MU BETR#H 2R &2 P (pH 6.4), T
4CHKFETHE 6 h, IKIBRSK . HL @GT,5000r/
min, 20 min) B _E V&% A T € .

D RFHE s BUERI FERE S Ba 2 BIFREE, N

A 10 1% 0.1 mol /L FIBERRHH Eh 22 W (pH 6.4, 1K
A2 VB0 4T 53 500 r /min, 10 min) B35 % H
TE . Hbfg KR TR TE R E .

1.2.4 KBEHEHNESE

D AR AR RN FH LS-5801 Bk ik
N HR 3028 Beckman A7) , 67 22T
L Luminol S &7, 78 =i Tl , 5 H H & B E
(cpm) -

2) AN AET SOD) WEHEITE SRS
2 5 2 0000 B K =y B AL E, 8 mL X
P B B HIE 2R =B B B AL IEFIE S0% 1
Bk 1 AN AL, BAA U /mL, IR 25T -

DEWEF LS EEME KA RERAE
W) L REAT SR HA B )3 vl Bt ) 2, AR v BE Tk v
VBV AR A SR AR T B B L A28 U /s
mEHR25C-

& i FH A EE POD) iR E R BRI SF IR
(Worthington) i 1 52 , 1 A i S0 40 B 267 A 24
TLEMELM T, T 25T, pH 7.0, 7% 1 pmol /min
R AN T AR SR, 24708 U Ang-

S EEEESE PRI E SR 2 BP63 ¥= M 72 g
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B, 1 ANBREE A AR G TR RIS 4 TR pnol B
IR A EE g, HAh U /g, BN 25T -

6 [F LEFHMK i KRN GI G E B
BROASE S i v vk 7 i, X LA AT i 3 2R
EAT IR 15 ] Tl R S SRR it 2 I () T I 1) PR UK BT
510 ARG Bk g to o 12 5 A i A e 2 gy
J7iE e B HUKE BT R AR, 22 4 I (Mlicrotek
Phantom 4 000) ¥ 4% 5 H Photoshop % il &l % . Ef
TR B R 2 A RE 1 U3 4 (1 7 SR R B A (A 4 5
Zs H [ B AR 4 2 i 44 BT 7 5 4 ) BHAR UK Bl B
PRI TEE GRS A 1, 40 EST-1, 7 M BHAR 2 BH A% 4k
e R

ZRE5NH

2.1 FALEIIERTE T ZR A 2200
F 2 MBI EL RSO H 43045 T 50 A T

2

*2

]

ﬁ_[E:
P=P -0 /A-0)
Kb PRI RFLT A 5730
C Fopit A IET H 230
P R EIEET. A 80
% 2 W, 4 A L g ok IR e v B A 2L T
FE e B 00 I 52 e ) L9 T 6 HR AL . R B9 B0 T2 R Bif R
2 10 T R T v s I ) £ 5 48 48 it A 4
LT AR T X R4 (P<0.05) -
K3 ARHELNHEE BT 24 h48 h-
72 b FeF oF FE ZE it P 2 L 4R 35 o AR f B A ) 2 T
F %% LDsg- 24 h 48 h+72 h B X JRZH 1) LDso 3
Eb il FH 2H (1) LDsp B2/ (P <0.05) , 3X 3% B % HR 4 11
JUZPEE S B S 2 Tk PP i Bl ) e e L it A %) 2 e
P i T P P BB

RE) RERE K C B 5 BR i 2 FLARIE 3 4T S8 T R B $2 0

Tab.2 Effects of different concentration of acephate on mertality of Litopenaeus vannamei

%

T JREWE /(ug LD ¥4 18] /h Duration time
Group Concentration 24 48 72
0 10 20 20
Pagicea: 3 11.1 12.5 12.5
Control 30 33.3 33.3 37.5
300 55.5 75 75
0 0 10 20
4 3 10 11.1 11.1
Treatment group 30 20 20 25
300 50 55.5 62.5

F 3 MRS KT LR XTT Z B R AR A LDso R %210
Tab.3 Effects of using microbial water purified agents on acephate LDsq of Litopenaeus vannamei

ng*ind ™!
3% Group 24 h 48 h 72h
Xt HE4 Control 16.957 5.922 5.499
A% Treatment group 35.480 21.252 12.589

2.2 FAPEMIFEEL XIFN

Pl 1 2B, ST B4 00 R e AR B 2 Tk Y B R I
3 N se Tt i, 2SR E (300 pg /L) B B T B3
T 0 pg/L 6 (P<0.05) . fEREREN 3 pug/L
30 pg L W ARCEERAHE (P>0.05),3 pg /L
I B v 6 o R AN ] I 8] T % 25 R ' 1 A K B /N g it
Fray 723 pg /30 pg /-0 pg /L300 pg /L-

P 2 FEHA, il I A B RO A AR A 3 5 T B 4
AREL, B H B W E T AOLEAENEER (P
0.05),30 pg /L W RCAE R mo LA RN A) 2% 5
BEH R G AE A K B /N B 4K TR h - 30 pg AL 4
3 pg /L 4.0 pg /L 4H.300 pg /L 4.

HE 1.2 AT, Bl AR (o T X IR AL (P
<0.05 .
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240001
22000

20000

18000

16 000

KOGAE cpm

14000

—— 0 pg/L
—&—30 pg/L

——3 ug/L

12000 ——300 ug/L

1000 1 1 1 1 1 J
0 10 20 30 40 50 60

fJ [A]/min Time
1 ZT5E B a a4 L e o T 5 W 6 B9 5%
Fig.1 Effects of different concentration of acephate on the
chemiluminescent response of Litopenceus vannamei
hemocytes in the phagocytosis in control group

2.3 XTALGUEIITLAES IR R R0

2.3.1 SOD:&EM Kl 3 &M, SOD i % 78 M-t 4
U B S S WE IR BRI 2% T R E L
T, Z 5T TR AR fE K 3 pg /L A1
0pg/L F2AHZMERMEZE (P<L0.0D. £
HHLRFBUAEE (P>0.05, H7E 2 N
A it FH 20 5 F FE4H O B A, i FH 4H Y SOD T 7

—-— ﬁu):ﬂ ’ZI—I H?UILHepatopancreas of treatment group
—a— W I A1 LA Muscles of control group
—eo— Jili HH ZH )L A Muscles of treatment group
350
300
250
200,
150
100
50

0 1 1 J
0 3 30 300

2Tk PP B 3 T B R 1/ (g » LD

Concentration

3 ZBEFEEBEXT FLATIERTIR SOD ¥ 71 H) & 1

Fig.3 Effects of different acephate concentrations on su-

SODIE JJ/ (U » mL™)
SOD actlvlty

peroxide dismutase activity of Litopenaeus wvan-

namet

2.3.3 PODEME 5 KW, POD WAL AN A
R AR L G R R 3 pg AL T AR LR
FERCR (P<0.05) , 304 Tt FH 240 1 T, i ik B 40
TR HAhiRkE T POD WEHEER AL E (P>
0.05) . & bl A 40 b R 4H 1 POD 3 1 & (P
<0.05) , FFEE S Bt FIZBEKR 0 = A T B
FEEN

30000
280001
26000
24000

£ 220001

i 20000

= 18000
16,000

14000

—o—0 ug/L ——3 pg/L
—&—30 pg/L ——300 ng/L

0 10 20 30 40 50 60
B 7] /min Time

B2 2Bk B Rl st e P 28 L A o o 7 R T T
Fig.2 Effects of different concentration of acephate on the

chemiluminescent response of Litopenaeus vannamei
hemocytes in the phagocytosis in treatment groups

PANEEA R ZE (P>0.05), HIHGEJI7E3 pg /L F1
30 pg AL WKIE T = TX R4 P<0.05)

2.3.2 LSZ:EM KB 4 =W, FHAA S LSZ %
s, GILAHRP LSZEEEREWEE (P<
0.0D, BEAES C W F RS A S 258 EAET
BeARb pa . TENLAA AT LSZ W& 1K, B4
LT IR AR AN B2 (P>0.05) -

—e— T8 41 I T Hepatopancreas of control group
—— Jiti [l 41 FF I Hepatopancreas of treatment group
—a— A A1 LA Muscles of control group
—e— ili 141 )L Muscles of treatment group
6000
5000,
400
3000
2000
1000
0

LSZiE A/ (U » mL™)
LSz actn ity

0 3. 3I0 300
ZBE TR0 R e 1 (ug » L)

Concentration

Bl 4 2B IR LA I 0 B B S O R
Fig.4  Effects of different acephate concentrations on

lysozyme activity of Litopenaeus vannamei

2.3.4 [BsEE [ 6 KB, 70 T 4L 23 BR B 4 b
T 2 TR R B B T =i T B, S A R A
50pg/LAERWEE (P<0.0D. 7 3 pg /LK
PN Bl P 4H EL o R A I R B VS M & (P<<0.05) -
2.4 X FLANEITERE TEAY 2200

2.4.1 HEEEERITEE ESD W& 7 3B, X HRE &
T R i O S VLA 4 2R ) R B T s AR AL AN I I
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= —o— XT HRZ WL IR Muscles of control group —e— X {40 I T Hepatopancreas of control group
Ten —a— Jiti T4 LA Muscles of treatment group e —— P AT Hepatopancreas of treatment group
£ 20,0024 22700

* 'Y 0.002 o8 600;

2 E 0.0016 = 850

= 8 0.001 52400

=2 0.0008 R &30

wr © 0.0004 w2700

T 0 I 1 J & ﬁ 0 1 1 |

8 0 3 30 300 =S 0 3 30 300

=

2T B R/ (g + L)
Concentration
5 R GRS FLAYIEST AR POD V& 711K
Fig.5 Effects of different concentration of acephate on

peroxidase activity of Litopenaeus vannamei

(+) Y
"~ i v
-

(=) ’

1234567 8 910 11 12

2. PR I B TR IR )/ (ug L7

Concentration

6 TR G ST L gh v v A IS S 7 IR
Fig.6 Effects of different concentration of acephate on es-

terase activity of Litopenaeus vannamei

N ] e
EST-11

C LT Tl T

o 1

- ST-15

23456789101112

B 7 TSR B B 1 2 PR X % R 4 L 4 35 o s R T B
1~4 VP 5~8 JRTHE, 9~12 HyJf, & 4240 ek 2. FR B o 7 B FE ISR 8 0 gL, 300 pge L1230 g L 1.3 pge L1

Fig.7 Effects of different concentration of acephate on EST of Litopenaeus vannamei in control group

1 -4 muscles; 5 — 8 hepatopancreass 9 — 12 intestine. In each tissue the order of concentration is 0 pg*L™1300 pg*L ™1 30 pg*L "' and 3 pg*L~!

e 3

1 2345678 91011 12

1

.- LST-22
EEEEEEE- .

.
-----------'FS 133
== ==== B3
------------ EST-28

23 456 78 9101112

B8 AR 2B T B jte P 22 L gh s oor A FF) I Al 17 T g ) 2

1~4 RLP, 5~8 JFFHE, 9~12 i ff. & G4R R 2 BE B R B R P ITUF 294 0 pge L1300 pg=L~1.30 pg=L 1.3 pge L1
Fig.8 Effects of different concentration of acephate on EST of Litopenaeus vannamei in treatment group
1 -4 muscles; 5 — 8 hepatopancreass 9 — 12 intestine. In each tissue the order of concentration is 0 pg*L™1300 pg*L ™1 30 pg*L "' and 3 pg*L~!
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LT R B B R 3 pg /L I EST-8.EST-9
R, HAE 3 pg /L F1 30 pg /L B340 EST-15. 7
FFHIE B SH 2R R B 0 AT 2 — BUME, B A AR b e A b
AEARA; VA S 2 Tk P i 6 i o 4 B S 1 2B 1S o,
JFRH 2 W RE R R B 2 58 B R T B AR E A,
TENFRE L2 Bl 8 H WS PETE 3 pg AL BV ECK, T
Wi A2 Bl B H S TR TE 30 pg /L I ERK.

] 8 K BH, X R S OB R R S LA
YRR BE A0 H BE 2T B RO B I I 2 SR Ok
JE IR A . LE AT AL 2 v A 20 R B B
WAL, BRI 2 . e AR T ES L8
FRZ R Je , B 30 H B 2T ik g 258 AR
TR AT, 30 pg AL BB EH B 2

fE 7.8 13, M FHALES w30 H 2 F 0t IR AL, #y
FAERFHE | B 2H 43 R i 5 20T R B 9 S T e 14 n
2.4.2 ERERBSERETIE MDH K9 XK,
ST L PR 2 2R H i 40 BE 2 I R R Bl oA B 1 38

(+) "

- 8

1 23 45 6

EATHE LA ZEHF FHEMEZMLER, R
30 pg /LA MDH-1 B 38 0, HAb IG5 T B H 5
AR . TERFRAELZArh, v S 2 T A ok i g o AR
WA B, A MDH-6 W82k, el H R H,
0 pg /LN UH MDH-4 Bgis . 14T £ 1% F i )
wANFE RN,

110 & B, U0 IR B A O R IR B S, LA
MR IN T MDH-11 B8 7 , F i B iy 32 A8 €
TE PR AL 270, By IR 25, 9 HLEG AT 4 H bE 2 B
F I B 38 I 258 T s B éa®, 7
0 pg /L B EE A H WG Ve R &G Bk R 2. 1
W R vk, i S 2 W RO B B AR LR 2
30 pg /LI BE 8 H B b

AP 9,10 5 Y, o B 4 it i 40 2 7] = 7 AN 2
TREA B, ST OB R R ), S5k RENL A
ARk, TR A i o R e s T AE i 411 B AE IR
WLIAI R A2, FEE AN B o AR 1L

— MDH-1
L8 &N ___§ | MDHs3 A MDII-2
MDH-4
MDH-5
[R—p— MDIT-6
MDH-7
L]
= MDH-10
. - MDH-11

78 9 10011121 2 3 4 5 6 7 8 9 1011 12

9 AR 2Bk B B X M2 L4 v o 0T S SR R i L (F) T B 22
1~4 BWA, 5~8 AIFIE, 9~12 hf, & H R LB B R EREIUFIIA 0 pg L1300 pg L ™1.30 pg* L™ 1.3 pg L 7!
Fig.9 Effects of different concentration of acephate on MDH of Litopenaeus vannamei in control group

1 -4 muscles, 5 — 8 hepatopancreas, 9 — 12 intestine. In each tissue the order of concentration is 0 pg*L™1,300 pg*L 1,30 pg*L ! and 3 pg-L~!

(+)

MDH-1

MDH-2
MDII-3
MDH-4
N N .. MDH-5
r - p—— MDH-6
- - S MDH-7
MDH-§
N N . . MDH-9
et MDH-10
(=)
b b am =n = MDII-11
12 345 6 7 8 91011121 2 3 4 5 6 7 8 9 10 11 12

K10

A ER BE B0 2 T B e e R 25 L AR B 3 R R IR 2R B LS B 2

1~4 P, 5~8 HHFHE, 9~12 i fia, & 4H AR Z B H el SR B VR BE U390 0 g 712300 pg* L7130 pg L ™13 pge L1
Fig.10 Effects of different concentration of acephate on MDH of Litopenaeus vannamei in treatment group

1 — 4 muscles; 5 — 8 hepatopancreass 9 — 12 intestine. In each tissue the order of concentration is 0 pg*L™1,300 pg*L ™1 30 pg* L™  and 3 pg* L~

1
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3 it

3.1 CZERERRREEXS FLEXT IR A A 3B A (L iE Fr B
A

FBRAL Y H AL (SOD) & B E AL 2
—, FENE R B R B TR PR DUR R T
A HHEERERL FLufrkple-17 Y
AW 2 ) 5% 30T B8 a8 1, SOD & M AR R T A
T 24 5% 31 55 B 390 55 Jbh e i, SOD 3% 14 3 8 PR, A
A oA AR R R O T S, AT S B AR A A 2 B
1, AR SEE W IR U M. SOD &5 44
F) G 038 K ST 25 A 5 8L W4 £ A ok B 2 T i
() 85 it D AL P B o3 R ) B T 6 R AL, (B B
HEE SR W FE B3 K, SOD i AT R B, X U
B PR A B FR R P R R A S e RE I, 2 4
Xof B B 4 R 22 SR ANAEAE

HR B R R N 2 5 R 284k & W /K B FF e N rP TR AR
WA E R R, HAE B T 4 #5401 I 1E 5 M sE AR
AN, JE 5 LR AR 35 Th RE B U AH SC U0, il o v o
TR 2 P 03 R, HL AT P ) R 0 0 T T R
FE A X UL B ST £ T el AR P B hF ML 4 hf
IR A B RS R BRI E R . AR R
H s B8 R0 AR B 2 —, AR HE B i e A
S A X B BE SRS MR A2 AR AL, AT T BUAC 8 2
L, BV PECIE N

Wi B () LG 3¢ SRR i A0 W) L Bg 4> i SRR
2 0 A AR 35 V) AH G, T PR 3 AE LR A G A8
FHE SR, B R R 2 LB B2 et i s,
R F) TR A S B 5 2R BB A 38 4
[ T R R g Ar 3 FhAs it 2 200, B4 ) 4 A
T LV R R SRR, i 2 B Y 5T
ZF X IR EH , A2 FFE A 1) EST R 155 B
G N2, X AT e BT SR R AR R T AR
K, i TR R A A TR B AR m LA
K, SR T AR ARk RS O B
3.2 WESSRKFNBEKR.IESEMEGRE D BE
H

T ok A T 2T FE Bl o P e I A 3 A 4L
P I R0, A G 5% B B 2 07 T ) 25 BR i i A2 &5 05 K
A B R R s 7, 38 AR AR RO VT 44 (R
ZDIPIRE T IER . BEE FRE MR K, G KB
R R 5T th HBa 22 70 PR i) B2 44k 755
W KPR LT S A ROR 3G N, DL 28 K R ) B i

BE 75 3 KA K B B AL, AR P R AR B Bt
WEEHEYIIG L, W WAL 7R 8 50 4%
B RE ST, — B A R CUn 4 1w AR 25 9% 5D 19
125, IRA 53 TR T MR AR SE T2 e
A K FIAE S HRFRAE R8I AT AR S M 15 38 77
BEL AR AER) A5, A E) N 5 AL A, 12 K4
e 7 AR U4 SR K 119 B S AT DL I
PR TR 55 BB O I PR A B A A, HR e R AR PR B P E T
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Effects on physiological and biochemical parameters in Litopenaeus vannamei af-
ter using microbial water purifying agents

ZHAI Xiu-mei''?, MAO Lian-ju!, WANG Bin!, GUO Yu!, GUI Yuan-ming
{1.Key Lahoratory of Mariculture & Biotechnology in Aquaculture Certificated by the Ministry of Agriculture; Dalian Fisheries University-
Dalian 116023, China;: 2.Department of Aquaculture, Heilongjiang Vocational College of Biology Science: Harbin: 150025 China)

Abstract: Organic phosphorus is one of the main pollutants inshore because pesticides have been used wide-
ly. Microbial water purifying agents is made of live bacterial products that contain probiotic microorganism
and were processed by special technology. The agents could not only improve the water quality: but also
maintain the balance of intestinal bacterial group. The agents still could improve metabolism ability and im-
munity function in the bodies of shrimp. Thus the agents could play the part of preventing intestinal disease
and promoting growth.

In this experiment of farming white-leg shrimp (Litopenaeus vannamei? there were two test groups: in
one group the shrimps for treatment group (group A) was cultured in fresh water by using microbial water
purifying agents; the other group shrimps for control group (group B) was cultured in the water without us-
ing the agents. In order to confirm that the microbial water purifying agents could improve immunity ability
and resistant ability of the shrimp against pollutant (such as pesticide) . The toxicity tests of the two test
groups of shrimp by injecting acephate into the muscle of shrimp were carried out. After injecting with a-
cephate shrimp hemocytes was sampled to measure the chmiluminescent response in the phygocytosis; and
tissues were sampled to test the activities of superoxide dismutase (SOD) , peroxidase (POD ; lysozyme
(LSZ) and enzyme phenotypes change of esteruse isoenzyme (EST), malete dehydrogenase isoenzyme
(MDH) . The result showed that group A was obviously better than group B in physiological and biochemi-
cal parameters. The mortality of group A was lower than that of group B and the ability of chemilumines-
cent response of hemocytes in the phygocytosis increased. The change range of activities of SOD, POD, LSZ
and EST in shrimp tissues of group A were less than those of group B. Among four kinds of isoenzyme the
activities of SOD and POD of group A were higher than those of group B. The band number of EST and
MDH of group A was more than those of group B. The shrimps of group A and group B were all farmed
from the same batch of shrimp seeding. In the two groups in different treatments: the sensitivity to acephate
was different. The results indicated that the experiment could explain two groups had adverse resistance a-
gainst pollution environment and resistance against disease. The shrimps of group A were farmed in the wa-
ter where microbial water purifying agents was used in the pond, so that water quality was improved, and
the shrimps were more healthy and could adapt itself to the change of water environment; strongly resisting
nosogenetic factor.But in the pond of group B water quality was not better than those in pond of group A,
thus the shrimps were weak and the ability of resistance to disease was lower. The results indicate that mi-
crobial water purifying agents used in the shrimp pond can essentially strengthen the metabolism in shrimp
bodies and increase the immune level and the resistance of the organism to exotic environment. Microbial
water purifying agents can enhence the functions of increasing the ability of shrimp recovery and strength-
ening resistance against disease by directly improving water quality and indirectly improving physique.
Journal of Fishery Sciences of China,2007,14 2):281 —289 ]
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