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&5 R

(=) ERMATAERGRAR ATPase jEH

BARNFHRNAELREEF 3— 7 X, LRZEBEE 16+ 4°C, WAL ATPase
& JEFTHE (R 1),

X AE AR E N ERTRREGTZE R, £ FHKFL0.05 0, AR#EA
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Tab. 1 Specific activity of gill ATPase in different groups of fish

FIRET(E] BEECC) ATPase thif(EMEFRAEE)*
Catch date Acclimation temperature Specific activity of ATPase
84.11.26 19.3—20.5 18.69+1.09
85.1.11 13.0—13.5 19.6911.00
85.3.4 13 17.4143.15
85.3.11 12,2—14.0 15.4441.12
85.3.26 14.5 15.5741.07
85.4.20 17.2—19.0 16.25+2.33
85.5.7 19.2—20.2 18.28+1.95

* n=3p=0.05
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Tab. 4 Effects of LAS on gill ATPase activity (data in parentheses indicating percentage
of relative activity)

LAS HE 88 ATPase HfE*(HEXENEZEO
Concentration of LAS (ppm) Specific activity of gill ATPase
0 : 19.6941.00
0.1 19.294-0.73(97.97)
0.5 18.31%1.27(92.99)
1.0 17.1411.67(87.05)
2 13.2341.27% (67.19)
4 9.2741.01% (47.08)
6 7.5341.08% (38.24)
10 4.564+0.64° (23.16)
30 2.2740.89% (11.53)

* n=3b: p<0.01
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Fig. 3 Inhibition of gill ATPase by LAS.
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Tab. 5 Parameters of linear regression and test of their significance
I percentage of inhibition(probits); C concentration of toxicaot; a,b paramsters of linear regression

# Toxicants Hg?* TCB LAS
4B 43 Tissues % Kidney # Gill # Gill
[B1J35# Regressive equation I =4.70 + 0.51LnC I1=3.39 + 0.55LaC I=14.14 4+ 0.63LnC
@A %K Regrassion coefficient| r= 0.95 r=0.99 r=0.98
a0 (p<0.05) a%=0 (p<0.05) 230 (p<0.05)
i§ a a+95%CL a4 95%CL a+95%CL
%g = 4,70+0.046 = 3.3940.025 = 4.14+0.035
B
B b0 (p<0.05) b0 (p<0.05) b0 (p<0.05)
B b b+95%CL b+95%CL b 95%CL
B
= 0.5140.041 =0.554£0.011 =0.6340.023
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Fig. 5 Inhibition of gill snzyme I and enzyme II. Percentage of relative
activity vs. concentration of LAS

B 5EIAAR He'" REFANAESEINEKES SBERRBUN,
% LAS SKi, XMELEERER—%, HUXHWEENFUHRE LR RAE
o



3 HBRUAE: ANREREUNEAALR ATP asc (GEMENESTEFRIFOOSTRE 199

5] [
(—) Hg**, TCB, LAS 3t ATP ase fifrfiR#E

Hgt 42,5 ATPase HHBHMEIER, Bouquegneau” FH#BFITL, 7F Hg*
B 2.0ppm B, XL ATPase FOMIGIMERAN 60%, & 2 v B IE ® ¥, He"t &
2.0ppm B %3 & AT Pase [ONHITERZE 48% , AT XM R R A H#,

AR, FEE He' KEEHAE] 2.5ppm DUE, 8 ATPase 3% IR EHABREAL,
HHBIfEE He™ KRERE] 30ppm )G, B8rE I MHIBARE] 25%, X2, F ATPase
% Hg*t RMKZRFRER KA SEKANE, BHRT ATPse AREBEHARZ
o Jampol™ FyRFT R, YK A S Y NaK-ATPase i A LLBIHR K , #57K £ ] 2 8 b
NaK-ATPase hFl#E, BIATEEZBR R LI Hg™  NaK-ATPase {EHR L% Mg~ATPase
HJ58, Bouquegneau FURFF L RE Hg't X NaK-ATPase FHBHME, Hik, AR
ATPase 7§ HHUAELR R He™ WIERN, WRKERRE ATPase TRAMELR —
%, XMHAEAHANA—FZPWHBRN TNERETFEHECAEHRERTE Y TR
TLaCR

REKES AR EMN AR AR FHRE LG ATPase HIERAMW, W T % HEE
KIERR ATPase R, ZREEFLEL—; ARINIEZHEBKES NaK-ATPase, Mg-
ATPase, NaKMg-ATPase B EBIER; AHRINY RERTHERN—F, XFARIEHT
KESMIMERSRREN EAHN ATPase AEM, HFMNLRERE, ZEHEX
EfH NaKMg-ATPase FIABMEIEM, X5 Davis" Yap"” %5 AR EE -,

Verma % A" R ARTEAMBERIRE, SFHREEEFIX ATPse HHBA
MEEA, FHEXE.E N SR E ATPase IERBEMIL, X NaK-ATPase il
Mg-ATPase BFHEEH, ALRAPREFHENREEEFNEEREXERBANEA
PITEREE, ERANE ATPse HFHEBRHIBIER, AXBREXH NaKMg-ATPase
ZMHAXYIE, T NaK-ATPase, Mg-ATPase X HZEKTE 0 % W, X5
Verma & N RERE—HH,

AXBFMNERNERRE ATPase, X ATPase 2K FBRES, KRR
KT RE_ERBEE. HBl, NaK-ATPase HICHLAIMNARCH/ET —EEENEL, —
BINA, NaK-ATPase LAY R 5 BRA:

ATP + Natpy + ®<==Na — ® ~ P + ADP
Na—® ~P==Na—[E] ~P
Kfgpn + H;O + Na — [E] ~ P<—=@® + Pi + Naty, + K*ygy
Hif @5E4REBS THRMER, EBENEETOENILER, HUgERENS
ATP §J v-P BT REHEBFEHERL ERBRARR G, Mg™ 5 Na** xtiEdd o rs
HRERRE—EEM,
RiEX—FE, He't WHESU TR EREM ATPse, Bk, Hgt Al 5HE
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ERRSE L&, TR SHBLE E L &, P MBEE RS B2, He* AJREEE %
HUDN FREE T BN T i, 2 T M UL B SR BB MR AT S =, Hg™ B AT REBUR Na™,
B R B0, Wi M T SRS RIS AR B, IF SR NV R ATP £
5 Mg* BRE &% Mg-ATP M@ ERR, Nk, X THRER Mg (ke ATPase -
%, He™ &7 BEEUR Mg™ MK R B R LR He™ -ATP &%, BRLL L4
ARERITE AT R M Tt — S A L RoRIESE, (B Hg™ % NaK-ATPase fERIBIRIX— 45
RHKE, B MR TR SLIRE L ERR,

TCB 5 LAS MEABKMEREAE, ML EMNPIEESEOBRLEAREBER
BRI S &, MRS, [ LAS HTENREEERER, SRESHERE &
HHE, FrEL,%t TCB i, EXMRAHE REERE TR B —ER B, W1 LAS X
RN E MR R IR N L P A R DR ek,

(Z) PSR REENT A

MBRFLGZSIIUEE, ARSETHENE, ALREFFTI—ERFESE,
HEHOLERE—ENEEN, A —#ta 2 My MeER SRR A Z FHERMERL, =
ZREAHEARR (p>0.05), Wit AEASIEVBREARTHETESBOMLA, K%
FEWIRGL MEBXRNYMHNERERAK, HTERED, —BARK 10m ZHAE &K
SR AT — R Bk, X T DMRIEE A 53 A ER —KE_ EATH R, 8
BT AMAE RPTHREIE Mo

(=) B ATPase {ERIERNTIHM

REZWIERL ATPase RAAR, EMATLIME ATPase fFH ERBHE, MK
ISR B 25 SAERA, Y AR E S BOR RELBEMIOTE AR, T RIS £ EMLRPHERR
HEE, A1 YR BE X RO M B S AR A E R B R MR AR, X B T ESRY B sk
B DR R e AR R, MREGRK W T BFEHR ATPase 24
IR B, BIEA —ME BB H, R T ZM% ATPase FIfEREDL, REREERX
Bo MH XA IEIRAIRB B R 5 FER Do BRI DL X Fh S B A AL 3 5 Th %8
FYF IR T

BAl, AMIES DI REERYHZHEE NS E IR ER, Bk, EA—IHER
BB —ERENERTREEEEE XN, BREREMNEMLKFE EREHFED 4
YR, MR BV AHEE RN REN, A TER TR Z W7 ALK
SE_EROTEAT, B ] R B0 7E FALED AR A LB SRR 2 TR I E R Y
RITE R, R T IRE 2 A B S 2o

2 % X &
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USING THE EFFECTS OF ENVIRONMENTAL TOXICANTS

ON THE ATPASE ACTIVITY OF GRASS CARP TISSUES

AS AN ECOTOXICOLOGICAL INDEX——A PRELIMINARY
STUDY

Xu Lihong Zhang Yongyuan and Wang Deming
(Instirute of Hydrobiology, Academia Sinica, Wuhan)

Abstract
!

subject to single factor analysis of variance. Under normal condition, it was proved that the

Gill ATPase activities of grass carp were measured by chemical method and the result were

differences of ATPase of gills from different groups of fish caught at different seasons and ac-
climated under 16+4°C for 3 to 7 days were not significant (p<<0.05). Then, tests of the ef-
fects of Hg™, TCB (trichlorinated biphenyls) and LAS (linear alkyl benzylsulfonate) on
ATPase of grass carp tissues In wvitro were carried out. The results showed that Hg*, TCB
and LAS caused fairly strong inhibition to ATPase of grass carp gills. Satisfactory straight lines
were obtained by plotting the probits of inhibition percentage of ATPase against the logari-
thmic concentration of toxicants. The concentrations required to effect 50% inhibition of
Hg**, TCB and LAS to ATPase of grass carp tissues were 1.8 ppm (kidney), 18.4 ppm (gill)
and 3.9 ppm (gill), respectively. Enzyme tests also indicated that the sensitivity of kindey
ATPase to Hg** was greater than that of the gill. ‘The reliability of the enzyme preparation
used for this experiment was verified on the level of reaction of enzyme to toxicants. The pat-
tern of toxic action was summarized. And probable mechanism of toxicants on ATPase was
also discussed. It was proposed that effects of toxicants on ATPase could be used as an index
of toxicological assessment.

Key words Grass carp, ATPase, Ecotoxicological index



