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JLNTE ST IR (Litopenaeus vannamei )& 4 tH 7 = K FRFE Al op PRy 77 i e ey
PR FR o N- & 1 -B-D- 24 J i 245 B 77 B ( N-Acetyl-B-D-glucosaminidase , &} K
NAGase, EC.3.2.1.52 )7EX UM 5E A H 8 AR h A ¥ 5 2R ] . I,
WFFC LGN IR AT R R R (R M AR, BRI BB Y5 el TRHAR IRl /K773
FHH T 294025 % NAGase i 1 (25 45, LRI AR 2 d vk 06 i T 2
BRIUTE 428 B 10 FLYNIE TR NAGase i 7 052, F A R TR RFFE % &
R URFRIE KRB G M IS S A 45 B IORR A, TR Ik [ Py S eI
JITHIBEITAS e ARSCUA LA HR 72 5 A BT NAGase WAt %, EIFLLT
JLJT TR .

(1) PRERH G50 BT A BERT R L0 1R PLARTEEXRTER 78 15 5 P JIE NAGase 13
FIRIVE BB 2 5 o U A5 B X R 7% I NA Gase 1935 J1 0 34.80 U/mg, W JIF NAGase
5 178 35.34 U/mg; 1B ZLAASR AT IR TR NAGase [1)3% /)4 38.32 U /mg, W
It NAGase 135 /124 20.02 U/mg. &5 5L W]: PIFRIEXT IR K NAGase 7% )
BV S AR 22 S o PR ZL RN 5, el I IE NAGase IIHEAL Y 3))
D12 R K B Vi (B 3G R, (RILRE AR, pH AR e M A
VERS 2 o RIS, SPERAER TG, Sel S A IERYR Y NAGase X4 5% 560 K+

(Hg’'\ Zn™', Cu’s Cd*'\ Pb™'\ AP E &R & Ti5%W): LW HlE. 2K
g, %N, DMF. DMSO 547 HLi54%: ik NBS. SDS &5 FHAL =& 1
FBAZTERD HBUSIE R A T A2

(2) FRUHKARE M2, IR =S KRR R X FLg
ERTIR e B 55 N IER U5 K) NAGase 1V A AN RIFERE M RE M [, R GURR4N
NS S I b SR E ISR NTIBUSON S5 SN 2 5 N Y =
F. R RN e YRR NAGas 3% J13EA E3AT M JR5E % I
Wk ST 259, SRR TV B0 PR RUE B oS VE R, e s b 2
FRIVRE e FEYURE A o R ) D) A7 A () R FEE PRI Y o B FEBEE A6 52 I NA Gase %
PR VR A R AT, %k A REACUR 1K) NAGase £ A e g P v b 2 xt
W IESK IS 1 NAGase Ayl B4 w04 . 2% 5¢ LR 97 5l 6 FH 48 A2 32560 9 IE
NAGase i& JJ 1520, Horft VB JHIR . RS0 BE ) 5EAR B3R 52 1
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Abstract

The production per unit of Litopenaeus vannamel tops among three major
prawns in the world. And it is known that N-Acetyl-B-D-glucosaminidase (NAGase
EC. 3.2.1.52) plays a pivotal role in molting and nutritious metabolism of prawns.
Hence, our study of enzymatic changes of prawns when sick, the effects of
environmental pollutants, forage addition and common drugs used for aquatic
breeding on the activities of NAGase, along with the study of acute toxic assays on
prawn living bodies and the effects of heavy metal ions on activity of NAGase of
prawns will benefit the prawn breeding industry and provide a more sufficient and
direct scientific basis for monitoring the pollution in aquatic environment for culturing
the prawn. Meanwhile, our study fulfills the blank in this field both domestically and
internationally. Our study focuses on the NAGase extracted from Litopenaeus
vannamei and falls into three categories:

(1) Study of differences of activities and properties of NAGase in prawns
between health ones and the ones with “red body disease (RBD)”. Our results show
that the activities of NAGase in shell membrane and viscera of healthy prawns are
34.80 U/mg and 35.34 U/mg, respectively; while the activities of NAGase in shell
membrane and viscera of prawns with RBD are 38.32 U /mg and 20.02 U/mg,
respectively. This illustrate that there are differences between healthy prawns and the
ones with RBD in activity and basic enzymatic properties of NAGase. Although
catalytic reaction kinetic constant K, and V,, value and activity energy of NAGase
from the shell membrane and viscera of prawns with RBD are higher, the optimal
temperature of NAGase is lower; also pH and thermal stabilities of NAGase are worse.
At the same time, the sensitivity of NAGase changes between healthy prawns and
prawns with RBD to outside factors, including heavy metal ions like Hg*", Zn*", Cu*",
Cd2+, Pb2+, A13+; organic pollutants like ethanol, formaldehyde, phenol, methanol,
dioxane, DMF and DMSO; common chemical dressing agent and denaturant like urea,

NBS and SDS.



JUGNIEERUF N- £, - B-D- U 4 A0 F IS 0 A= I

(2) Study of different effects of common antidote for aquatic bodies, such as
sodium hypochlorite, symclosene and quaternary ammonium on the activity of
NAGase from shell membrane and viscera of Litopenaeus vannamei. Meanwhile, the
inhibitions of sodium hypochlorite and symclosene to these two different enzymes are
irreversible. Moreover, our results show that benzylpenicillin sotassium, streptomycin,
gentamicin and kanamycin have no effect on the activities of these two kinds of
NAGase. Our results also show that among common antibiotics, ciprofloxacin
activates these two kinds of NAGase while norfloxacin and sulfalene inhibit them.
Sulfalene shows mixed reversible inhibition on NAGase from shell membrane while
noncompetitive inhibition on NAGase from viscera; norfloxacin shows mixed
reversible inhibition on NAGase from viscera. We also study the effects of several
common vitamins on the activity of NAGase extracted from viscera. Our data
illustrate that VB,, niacin and lactoflavin have no significant effect on the enzyme
activity while VB;, VB¢ and ascorbic acid inhibit it in distinct degrees. Further kinetic

study shows that the inhibition of VB¢ on the enzyme is noncompetitive.

(3) Study of culture conditions for Litopenaeus vannamei, and different effects of
heavy metal ions on NAGase activities. We study how different metal ions such as
Cu2+, Zn’ " Cd2+, Pb2+, Hg2+ affect the activity of NAGase extracted from shell
membrane and viscera of Litopenaeus vannamei. Our results show that no significant
change in the activity of NAGase extracted from shell membrane and viscera of
Litopenaeus vannamei treated with these five metal ions in short time. Nevertheless,
the activities of these two NAGase decrease after 48 hours treatment with metal ions,

which indicates a significant dose-dependent inhibition.

Key words: Litopenaeus vannamei; B-N-Acetyl-D-glucosaminidase; properties;
activity control; kinetics
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HF—F #I5

1.1 FLANEXT AL R 558

MR (Litopenaeus vannamei ) XFRFISE FIXHR . 7 EOW IR, EIEE
FREXTHE, 328 FRE TS (Arthropoda) « 1564 (Crustacea) T
A& H (Decapoda) - Jifik . H (Natantia)  XJ#FF} (Penaeidae) « X} I} & (Penaeus) .
LitoPenaeus W J&! s J577F-r1. FESEPNACT-FEAT A R B K3k, DL 22 ki
IR, SBEOIN L A E DRIt SRR R ) = AR, AR
E IR R AR, BATSe i, R, B, BEAME IG5, g o
MR E B FRESRAR. PR AR R, AREESE . BRSNS T DA K &
P 25 000 BT 1988 4F tHik AR IR 51, 1994 4EHLE A TR )
U, OEA EEIR, m T, Y2 AR AR,
FrETL 12 JmTE,

L.1.1 FLYAEXTHR & 47

FLARTERHIR AR 5 o B 5 F Fenner openaeus chinensis s B, A d K mf
%23em, IEHEAREONEEOEE KO, S9ARREG MR N, B
A3 FR A BE AN 28 — b AR i 26—, JLk 59/ 24, S PR, HIEEK
JEZH 1 3 AR, IS RARE: BUANEEL, (T8 BRI S
FFFRIFI G AR 28— Ml EOOUME, A BIEROME AT A, R KBRS, A —
AR RER 1/ 35 B51-3 WD AR B Ak, B4-5 WD T BN RS R
I HARIEANG: RAT B ey, ARG, AR A TR R
K IBRAE AL 42 BR Y aF S fr—

JUAERER JE 28 SRS, Msh Pt e vt BRKAET, FEIRY), T2
KA Rk, N5, JKAG L SR LS S s I
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