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Fig.| Haemagglutinating titers and PO activities of serum
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Fig.3 Bacteriolytic and antibacterial activities of muscle
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Fig.4 SOD activities of muscule

SHERER, EHMERAAHEESEH PO
WhSmENEES A EHERKN LAY, otk
ENFE—ENHRER. BEEEIB -BBEE
Fat A R0 5 Sy AT R R0 R 5, R A A AT
0 S EN R4 BT 7 40 MR8 i 4 AR Propo
FHEAERREGE, M RYET RN, WE N LEE
R HLIK AT B IR R G TR0 1],

3.3 XBFEIFEE H.s0D i@ HNEE

A M RN A Y R, A AR
R, HelgESFEHE A AR RENER, 7T
BB REEANEENERSY, 2LRPH
MERBIMERFEN BB ESEE, RO
BEANMEMFTRED BN AKNEIRE
ABHMER, NBAE NETHEENRAREESH
HUAPHE, RETEFINCEHE RN Y
B,

BENDEEEEEENREIEZ — £F
W s A TRGIEE O BEMEN,
AR AR, BEAY S BEES M RRK
FEWHED, AXRBFEREHES A SOD &
HEHE B, BEHRIMEE X IFILUA soD
MR A SOD ENRE SEIFH 2K EHEE &
EHTEAMNR.

EHHNFEHA S, ALY RATALS
B8 1A R R A HE R R R S SR AR R
B8, FIAEEE i AR O N BRI ME S W IR AL
RENEE. TRl AR RERE LR
REEREG, FTEREFRYERFHMEA T Propo
FHBERTRENFEAR. FXBREHHRATF
HiE AW AW A RN, URE IR,
PRESRDCE, AR RO AN ER TE
WFA—tedede B QU T ATE D, BT RGBT

WARZHAPRTERREANRE,
SO R AR B K AR B A TR
KRR BN, EF RSP0 80, AN

$E LW :

f1] Soderhall K, Unestam T. Activation of serum prophencloxidase in
arthropod immunity. The specificity of cell wall glucan activation
und activation by purified fungal glycoproteins of crayfish phe-
noloxidase[]]. Can | Micrabiol, 1978,25:406-414.

[2] Ashida M, Yamazaki H I. Biochemistry of the phenoloxidase sys-
tem in insects; with special reference to its activation[ A]. Ohnishi
E, Ishizake Ki H. Melting and metamorphasis[C]. Springer Ver-
lag Berlin: lapan Sci Soc Press, 1990.239-263.

[3] Soderhill K, Hall L. Lipopolysaccharide induced actibarion of the
prophenolocidase sctivation system in erayfish haemocyte [ 1}
Biochem Biopys Acta. 1984, 797:99-1(4.

[4] FH#. PECERERORMENEIDLF)) BES
7. 1997,19(4):117-120.

[5] S8 SFrH RMEMAEIEID]. B SEERST, 1999

[8]. Ashida M. Purification and characterization of pre-phenoloxidase
from hemolymph of the silkworm Bombyr mori[J]. Archives of
Biochemistry and biophysics, 1971, 144;749-762,

(7 F & FEkk EEX PEMIFD KRR FEED
SEMEARRE NN ERTFERE]). B 5WE. 1995,
2602):179-185.

[8] Beauchamp C. Superoxide dismutase: Improved assays and an as-
say applicable to acrylamide aels [1]. Ansiytical Biochemidtry,
1971, 44:276-287.

[9}  Renwrantz 1., Stahmer A. Opsonising properties of an isolared
hemolymph agglutinin and demonstration of lectin-like recognition
molecules ot the surface of hemocytes from Mytifus edudis {J]. ]
Comp Physiolk, 1983, 141:535-546.

[10] Bayne € J. Molluscan immunology [ A ], Saleuoldin ASM,

Wilbur X M. Physiclogy, Part 2. San Diego: Academy Press,
1995, 407-486.

(11}  Yukinori Takahashi, Toshizki [tami, Masakazu Kondo. Immun-
odefense system of crustacea[]]. Fish Pathology, 1995, 30(2):
141-150.

{11] Boman H G. [nsect immunity [; Chracteristies of an inducible cell-

free antibacterial reaction in hemolymph of immunized pupae(J].

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

32 E KR 7%

Insect Immune, 1974, 10:136-140. pae of Hyalophora cecropia [J]. Eur ] Biochem, 1980, 106; 7-
{13] Hultmark D. Insect immunity: Purification and properties of three 6.

inducible bactericidal proteins from hemolymph of immunized pu-

Effect of bacterial glycoprotein on immune factors in Procambarus clarkii

MO Zhao lan!, LI Hui-rong!, YU Yongl. WANG Xiang-hong!,
JI Wei-shang', XU Huai-shu', P.S.Sudheesh’
(1. College of Marine Life Sciences, Ocean University of Qingdac, Qingdao 266003, China;
2. Central Institute of Brackishwater Aquaculture, 141-Marshalls Road, Egmore, India}

Abstract: The Flavobacterium odoratum extracetlular glycoprotein, prepared with sea water culture media and
by centrifugalizing, fertilyzing and filtrating, was injected inte fresh water craytish Procambarus clarkii at the
intercoxal region between the first and second abdominal segment. Then, their blood-lymph was taken out every
day, and the activities of lectin, phenoloxidase{PQ), bactericlysis and antibacteria in the serium and the bacter:-
clysis, antibacteria and SOD in the muscle were analysed. The results show that the activities of all the above
immune factors in serum in test groups are higher than those in control, with lectin activity maintaining at the
maximum level within day 1 to day 4 after the injection, PO activity remaining high within day 1 1o day 4 and
reaching highest on the second day. SOD, bacteriolysis and antibacterial activities in the muscle between test and
control groups have no evident differences. It comes to the conclusion that the glycoprotein of F. bacterium is
able to stimulate activities of lectin, phenoloxidase, bacteriolytic and antibacterial in blood-lymph of crayfish.

Key words: Flavobacterium odoratum s glycoprotein; Procambarus clarkii s lectin; phenoloxidase; bacterioly-

sis; antibacteria; superoxidase dismutase
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