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(FHEEREARTFERE HE  266003)

RE T 199749 AAHF S SFESHRE P EMIF, Lt iFE B EH A RAN BN EEL
WAL T 28T, F AR e L o WS TR R (LSZ) . M B BR AR (ALP) . PR B R G
(ACP) fid £ ALY 8 (POD) 15 M1 B0 1 #7484k, SRR W, ST 1.0% b B L8 K 1.0%
BEZ B 48h Jo, AR MLE Y LSZ 36 i % BA K 0.25U/ml 4 513 F 0.88 U/ml 1 0.75U/ml,
POD & 3P B 0.11U/mg 43 313 ZE 2.2U/mg A 1.96U/mg; S 720 5, ALP 3% 4 i 34 B8
#H B 1.2U/mg 43 5 # = 48U/mg 1 25U/mg, ACP 3 4 B3 5t 18 48 49 4.5U/mg ¥ % 30U/mg
17U/mg, T 07875 {3 #9738 fode R . LSZ. ALP Al ACP (TG M S fh e B3, L9V S &
A6 B A Ry S 25 Y BB 4 3 5 v ] X AR Y SR Th B

X@iA  AEZE PEWIE EES M SE4hYE

FHRFAS QS5

80 EAX LA SR i BF 5T E B, Jb a5 2 i LA 396 3 Wt 4 D W 0 R R 97 L S R 90 4 5
BIYER (LESEE S, 1998), BEEZBEBEFRE S FRAKEY. RASMHAEYEE, T
EFER R, B FAMR L. TUME RPUR BN ER BRWFE, 1996). IR, ARk
FAEMITRHATHIRTRC A R RE (EFE, 1994). WE LML d ¥ty
NEEY R, B EES T R E X IFMERN G, MK E & Fh 8 05 R B . Bt
BERR T, i AL W) 00 06 ¥ ARk DL B AR e B T ok B IR S RS AR, 845 K
WARGE ., A SCHR A P R 58 25 0 5 o [ AoF R 0% 2 i P T 20 45 SR, USR03 S 1l 05
5 b R ALK S S K S B A S
1 #MEFAHE
1.1 o8

o E X UF (Penaeus chinensis) T 199799 A 1 HANF B HL B HFHAG WG, KK N
12—14cm, 73 ¢ T BB EL (0.2m’) o, B, KB FERETE 25C, Kok 1K, WHEERIERE
(Micrococcus lysoleiriicus) 15 BEHFRFE R LHEARRBAEY R4, AAEEIK
Bofl 0.5%. 1.0%. 1.5% WG EEB R X 1.0% Wit RELHE, KEE&M.
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1.2 Hik ‘
1.2.1 L4 K Hisb s LH N SH, BHE SO RBIF, HhxfB 1 A L3
HOrFES LR 3 FKBEMIG RS LR 2 1 A OES 1.0% b RELE), xt58
20 3of HF 25 FEAR I TR ST 0. 1mi AR 38R 7K ; BT A SER2H iR 39 A =0k B AL A 1mil 7 5128 (5
SR RS RS B R, 5 LR SR E RN B 0.1ml, 24h J5 LR EUL, LS 4 W 24h
B i) ¥, K58 FA A 72h, R LA A IO E ST AS, B OCI R S A D BERUM, B REL 15 B
MM, & ELHMETF sm AERAE P, BF - 15CkEw, £4.
1.2.2 AW (LSZ) & T i Wi s BEFF (1994) ¥ & K TEL B B BE BB, B
TR IR B Y AT HE IR 9% 48k, BUB R B0, WeE B IR, B 0.1mol / L M BEBR 2L B b ik
(pH=6)WBEA, = 0.3, RURYB BN RA, BN &G T, WEEE U/
ml) = (A —A) /A,
1.2.3 BHEBEERES (ALP) MER M BE MR Bl (ACP) 1G9 W 2 HHEBRE L (RE
8, 1991) B, ALP Fl ACP i £ & X 9. 4§ 100ml Il ¥§ 7€ 37C 5 &£ % 48 A 15min BX
60min, =4 1mg By#& 4 10,
1.2.4 WSEAYE (POD)EMHMME  HBIK 38 (Worthington) B 58 (4% /R D ik,
1992). POD{&EYE(U/ ml) = (E,, X 3 X 10) / (6.58 x 0.1).
1.2.5 HEHREEHWE &M% G IR (Coomassic) 72 2 1k W & | H R & & (B,
1996) . HEHEMENRFMHT, BHETE (mg/ ml) = UEE OD/ #RES OD) x il
Mg e .
2 BR5i1HE
2.1 REZEINBEENES

BR 1A AHL MRS, P M LSZiEM B RS, P us 1.0% BEE
LRAK 1.0% L REZELIMN LSZ i5HETE 48h AT4r B135%) 0.75U / ml 1 0.88U / ml,
T xf B 1) LSZ 1EHF-3H7E 0.20U / ml 24

1P E XA E A EERE MRS R

Tab.l The lysozyme activity in serum of P. chinensis

s EREWE ) WA (Uml)
(%) 24h 48h 72h
x B 0.0 _ 0.13 0.25 0.23
0.5 0.30 0.53 0.30
ERELH 1.0 0.54 0.75 0.27
15 0.65 0.71 0.31
LR EER 1.0 0.51 0.88 0.33

R B 2 L R A S A S KR R 250, o L ot A L ) S S R A
M, ATE—ERE EREHUAR ISR SR A, WS BR T A0 5 W YRR,
ERFEARMKBP RS A S, M Al EE kg M, B—MEEED, i
7K A B 22 G I 4 R ) 0 LB oS K 1) 2 T B 0 M 3 (0 B R I o R, T R — A
IR R B SR AN R AR AR DY I R4, AT 38 S A ALK B A 9 3 e (BR324 2%, 1996) .
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ALY S5 R R YT, 3 oF ML 75 7 P B VA R TE R ST R BT 48h B, B 7205, ETER
mERE ML IR EEE, T H— SR
2.2 RBEZEXBERERAIIER

MR 2AH, 5 HAERARRRE, AP EHEESE LR EER, ALPFY R
1.0U/ mg, ACP ¥k 55U/ mg. MSLIAK ALP IEHLE 72h BB EE, HELZEA
(1.0%) F b BB 288 40 4} B35 B 25U / mg 48U / mg; [FEE, 358 40 BE & 18 B 1 8] 10 ZE
K, AR MER ACPHERE 2hilE B ERE, RHREMEESE (1.0%) fdt R L8
AT UF, H L E ACP EH4 BIAT X %] 17U / mg A130U / meg.

U EBYE R, b E X IFE B S B2 AL S 5, i R 5 s R i i
ALP M ACP Y& M. ALP 2AEILBEER SR KA I BE 2K, R E & T, AT (B AR A 8 /K
R CBEMBER., ALK RABRRE _HNEYN SR, R F A ALP K#
BERE T, BB AR, EEMNBRRTH S - FRETEUWAER, 248 0HEhm
A ERRRTAEY, RIBLAHEREE ALP R I5HE, SCISUERA, ASCAT R AR P fh i £
WEATVE A BB S B4R 50], A ALP B9 TE M 3858 T DLERT ALP MIShBE 2 — R H i
BN E,  ADP BERRILTE R ATP RUEEZ B M IHLBERE. 75 15 14 79 B 1 s BR B 1E
ABMEOBRBRBEREAR AERZE, 1993). B TREZELEE, ALP £ 53 415
oh ) AR, 3 3 AR B JE R R MR SR T RE S 0

ACP = B W40 My v B AR RO AR 35 B8, REAE LB R AR /KR, 5 ALP MY RS ALIEAH L, R
REBUEFATHERTRE M, B2 KR BHBRARR, AN EES SHBRER
WEEMA M. R 2TR, AN AN ARG R IR EZ MRS, |
ACP EHFFEE4R &, (B E R Q0 ALP T8 ¥ 38, 5X AT BB 5 o B xR LA Y 40 388 ML 3 ——
U R R A 5%, M7 ERIBIE.

F2 o EXIRME PR EBEER (ALP) MEREHSELER (ACP) BHENEER

Tab.2 The alkaline phosphatase and acid phosphatase activity in serum of P. chinensis

e E2 i3 ALPIEH (Umg) ACPE % (Uimg)
(%) 24h 48h 72h 24h 48h 72h
xit B/ 0.0 0.5 1.3 1.2 5.5 6.5 45
0.5 3.5 5.5 6.5 8.5 7.5 14.0
[T €2 1.0 5.0 9.0 25.0 6.5 13.0 17.0
1.5 1.5 4.0 45 7.0 145 16.0
JthEE 1.0 10.0 27.0 480 9.0 15.0 30.0

23 RESENTELOEAER

B 3 AT A, B REE, LA X IT ML E K POD &t A R E, R HEE
SEREEE (1.0%) Kb B EE LU I8 40 1) POD 35 B 7E 48h 41 5124 1.96U / mg A1 2.20U /
mg, T X RA R FHEMEN 0.10U/ mg £4.

POD ¥ {8 3¢ %} B8 40 iy 8 (B A8 Ak B AR AR U0 LSZ BB ARAE B3, {8,304 Wi & 7T DA LA A
H—MIERRERNIFN AR RERESREEZHENIER. PODSREETY. MY
By, BEYERSPEENBRZ —, 552 MAERMRBIR M GFRZES, 1993), 3H4F
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7 POD BB 5 FE B P SCH#R b i ok IL3RGE . #R4E POD AT LM b3 B E 5 Sk
8] 4 S Ak S 23X — A, T DA 40 22 B R A 4R S0, WS S10nm AbTR B MY 3 K
B, ABBRER 4-BERE WM BT, ALRETMEHALRERYN, 2FMREE
BERIBUE , Xt 4RI HE P 9 POD 1% M B B 38 0, W) DAE 3 $2 & sh 9 i 3+ ot S Ak e
Wb B R ENERE MRS RG, S aaERER SR AN ERERAERER, A
REVRKFFERERERBI R PUREE S, B IL POD BT LAYE by —Fh S BE 15 AR SR #E4T 46
W, DA 8 HTE M 5 WP AR AL S i R AT SR A R bk
24 RESEMNNLEPEARSBNER

BRI ELXRANEORSEETBAHFFRR, & BAK T KT E
3.16mg / ml, 1.0% /G E R LRHE 4Sh M EAESE N 3.32mg / ml, 1.0% b h¥ L
BELRATE VW EARSEREE 348mg /m, HELRABEAFRSRBAARARRBE
1.,

AL 1R M Coomassic M G250 5 MEEAFRLESERFERALEY,
£ 595nm AbH A WE, E—EBEN. HRLESEARSBEEAM XK, AN
HEEEBMEHMFEPELKTE. ALREREXH, MFEATEMN 85T LUE M F
FTREYR AEYESEAS, NTREIY 8 SHRED (AEE%,1994), X—HE
EAXXRTHEEEENEFERELL. B E3ALRNE S HLERE, LFEEO S
B LERE 4 G RRBE.

®3  hEIARDH T EL YD (POD) FUHNBELRSRUELER

Tab.3 The peroxidase activity and protein content in serum of P. chinensis

H A BHEWE POD 7% # (U/mg) HEO & E (mg/ml)

(%) 24h 48h 72h 24h 48h 72h
it B 0.0 0.10 011 ~ 095 3.11 3.20 3.17
0.5 1.41 1.50 1.36 3.13 3.26 3.22
HELHE 1.0 1.87 1.96 1.87 3.13 332 3.21
1.5 1.60 1.80 1.55 3.16 3.28 3.23
s E LN 1.0 1.96 220 1.96 3.24 348 3.24

3 iR

ERE—MEFREREREEN, BRER Y - REENRREEY R, BRERE
B—MEELE. CHSNYLRIENER -MAE LM ERNREY R, RANE. HiE
fEAL L RE P A MR, BE R A E SRS MAEYEEY R, £ 0B HERTE R
RERA X EH SRR TR, A LR IEK, PR R A G 205 T xRk
W, BT 9 0 48 G L 3 O R G T R BRI TR LB AR EE . i3 R AL S R VS R 1 i R Ak
¥, JUFC A T R R E L P R AE R 5 S M VB L 40 K e L B ALK B A R B T
A, 3 £ PN 3 3ot 4 R X MR 0 S H9 A R [ R BE AR R4 R, TSR A BT YA R R
9.
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EFFECTS OF IMMUNOPOIYSACCHARIDE ON LSZ, ALP, ACP
AND POD ACTIVITIES OF PENAEUS CHINENSIS SERUM

LIU Shu-ging, JIANG Xiao—lu, MOU Hai—jin, WANG Hui-mi, GUAN Hua-shi
(Fishery College, Ocean University of Qingdao, Qingdao, 266003)

Abstract Penaeus chinensis with a body length of 12—14cm were bought from Hongdao prawn
culturing farm in Qingdao in September, 1997. The prawns were nursed in the glass tanks in
laboratory. Seaweed polysaccharide and Cordyceps militaris polysaccharide with various concentration
were injected intraperitoneally into the bodies of P. chinensis. Hemolymph was collected by heart
puncture from the rear of cephalothorax at 24h, 48h, 72h after the injection. The activities of LSZ,
ALP, ACP, POD and the content of total protein in the hemolymph were determined.

The results show that after P. chinensis was stimulated by seaweed polysaccharide and
Cordvceps militaris polysaccharide, all the activies in the hemolymph increased. Two kinds of
immunopolysaccharide could be used as non—special immunopotentiator to enhance the immunological
functioning of P. chinensis and its defensive ability to pathogen. This study may represent a new
application of immune polysaccharide to the prevention and cure of the prawn disease.

After the injection of 1.0% seaweed polysaccharide and Cordyceps militaris polysaccharide for
"48h, the activities of LSZ increased from 0.25U / ml of the control group to 0.75U/ ml and 0.88U/
ml scparately, then decreased rapidly at 72h. The activities of ALP enhanced slightly at 24h and 48h,
and increased from 1.2U/ mg of the control group to 25U/ mg and 48U/ mg separately at 7Zh.
The activiies of ACP increased gradually too, changed from 4.5U/ mg of the control group to
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17U/ mg and 30U/ mg at 72h. The activities of POD increased to a maximum value at 48h, were
196U/ mg and 2.20U/ mg from 0.11U/ ml of the control group, and dropped a little at 72h.
However, the content of protein in hemolymph was stable. Because of the effects of polysaccharide
on the phagocytosis of phagocytes, the activitiess of LSZ, ALP, ACP, POD increased in varying
degrees. It shows that these enzyme activities were related closely with the immunity of P. chinensis
and could be used as an index of detecting the prawn’s health and immunological competence. As
two kinds of immune drugs, seaweed polysaccharide and Cordyceps militaris polysaccharide could be
favourable to the activities of LSZ, ALP, ACP in the hemolymph of P. chinensis and could
enhance the metabolic capability. So two kinds of polysaccharide possessed some application value
in the prevention and cure of prawn disease.
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GBEFESHBEYERE N

CBEFESHEYEMEFRRIZHEARETRNESFERENER, BEAFEEARAMSH $ 1,
FFRE MM EARIZ R, UERER BRI AKE: B S RRE, MR FBARH
KBEAMMBEAL S T B IRIR S REZRERWEIER. PERE AR B TE
A, EREEEEE, UATREA A W RREK, ANTTABCHERE S &

CBFSHEYFR, REFEBA SRS SRR, IRGE R, N
BRI £, FANERNARE. FARAERY AR BXB IOKBEERANYHE
AL W, R EYES R R X FR R R TR R B EAR,
ARG, 5k, FARER, BEREN. BIFEEEH. 3 TRHVAEMRIEITRAFEKRX
AHIPTR AR, WA B F AN SIS AR FEEENRF B BT U TR,

CBHFSBHEFERESTFRATEME R AR, UEARHAME BEXBAB¥ES
EIEH, BRERKXTH ., FHBEESRHIE . HAE Q0 H M B3R R, xR
AEFEAMAZ BRI, FRERAIEN B R IRER IS REEM.

B S5MEY#RT 1957 F41P, P ERFENBES Fh, FERFRIEHEH RN
A, F—IE XA HEREB Bt B AR BB L B R, & T E
MERb L. PEAEEANELEZRASZ AN R ERK A, BT EH P ER#5E
T EHERFENLER W AR XE EE, PESENE SRR KRZAMARA. BT —H
FEREKE. BER, MR, BERER. A BEELSI AT IE, BmAYER
WO ER B EEE, 1988—1996 FHREHEU LM FRB PR 8 W, R IER %
. XH P, E4Hr:12.00 JC.

£ E & R &Z1T, IRA TS CN37-1149.
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